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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Admin-
istration this publication has been prepared by the National Aeronautics and Space
Administration for the joint use of both agencies and the scientific and technical
community concerned with the field of acronautical engineering.

This supplement to Aeronautical Engineering—A Special Bibliography (NASA SP-7037)
lists 413 reports, journal articles, and other documents originally announced in September
1971 in Scientific and Technical Aerospace Reports (STAR) or in International Aerospace
Abstracts (I4A). For previous bibliographies in this series, see inside of front cover.

The coverage includes documents on the engineering and theoretical aspects of
design, construction, evaluation, testing, operation, and performance of aircraft (includ-
ing aircraft engines) and associated components, equipment, and systems. It also in-
cludes research and development in aerodynamics, aeronautics, and ground support
equipment for aeronautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accom-
panied by an abstract. The listing of the entries is arranged in two major sections,
IAA Entries and STAR Entries in that order. The citations and abstracts are reproduced
exactly as they appeared originally in /A4 or STAR, including the original accession
numbers from the respective announcement journals. This procedure, which saves time
and money, accounts for the slight variation in citation appearances.

Three indexes—subject, personal author, and contract number—are. included.

An annual cumulative index will be published.




AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A71-10000 Series)

All publications abstracted n this Section are available from the Technical Information
Service, American Institute of Aeronautics and Astronautics. Inc  {AlAA), as follows
Paper coples are avallable at $5 00 per document up to a maximum of 20 pages The
charge for each additional page is 25 cents Microfiche!!! are available at the rate of
$100 per microfiche for documents identified by the 4 symbol following the
accession number A number of publications, because of their special charactenstics, are
available only for reference in the AIAA Technical Information Service Library Minimum
airmail postage to foreign countries 1s $1 00 Please refer to the accession number,
eg.A71-10613, when requesting publications

STAR ENTRIES (N71-10000 Series)

A source from which a publication abstracted in this Section 1s available to the public 1s
ordinanly given on the last hine of the citation, e g, Availl NTIS The following are the
most commonly indicated sources (full addresses of these organizations are listed at the
end of this introduction)

Avatl NTIS Sold by the National Technical Information Service at a standard price of
$3 00 for hard copy (printed, facsimile, or reproduced from microcopy) of 300
pages or less Documents in the 301 to 600 page range are sold for $6 00 n
hard copy, and those in the 601 to 900 page range are sold at $9 00 Docu-
ments exceeding 900 pages are priced by NTIS on an individual basis These
prices apply retroactively to all documents in the NTIS collection, but in addition,
documents of 300 pages or less that are over two years old (from date of an-
nouncement In Government Reports Announcements, or STAR for those items
announced only In STAR) will have a surcharge of $3 00 added for a total
price of $6 00 No additional surcharge will be added for documents over 300
pages
Microfiche is available from NTIS at a standard price of 95 cents (regardless
of age) for those documents identified by the # sign following the accession
number (e g, N71-10411#) and having an NTIS availability shown in the citation

Avalil SOD (or GPO) Sold by the Supernntendent of Documents, US Government
Printing Office, in hard copy The price 1s given following the availability line
(An order received by NTIS for one of these documents will be filed at the
SOD price if hard copy 1s requested NTIS will also fill microfiche requests, at
the standard 95 cent price. for those documents identified by a # symbol }

Avail NASA Scientific and Technical Information Office Documents with this
availability are usually news releases or informational brochures available
without charge in paper copy

Avail AEC Depository Libranes Organizations in U S cities and abroad that main-
tain collections of U S Atomic Energy Commussion reports, usually in mucrofiche
form, are lsted In Nuclear Science Abstracts Services available from the
USAEC and i1ts depositonies are descnibed in a booklet, Science Information
Available from the Atomic Energy Commussion (TID-4550), which may be
obtained without charge from the USAEC Division of Technical Information

Avail Univ  Microflms Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by Unwersity Microfilms as xerographic
copy (HC) at $1000 each and microfilm at $4 00 each. regardless of the
length of the manuscript Handling and shipping charges are additionai All
requests should cite the author and the Order Number as they appear in the
citation

{1) A microfiche Is a transparent sheet of ilm, 105 x 148 mm in size, contaning up to 72 pages
of information reduced to micro images (not to exceed 20 1 reduction)
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Avail HMSO Publications of Her Majesty’s Stationery Office are sold in the US by
British Information Services (BIS), New York City The U S price (including a serv-
ice charge) 1s given, or a conversion table may be obtained from BIS

Avall National Lending Library, Boston Spa, England Sold by this organization at the
price shown (If none 1s given, an inquiry should be addressed to NLL)

Availl ZLDI Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Munich, Federal Republic of Germany, at the price shown in deutschmarks (DM)

Avall Issuing Activity, or Corporate Author, or no indication of availlabiity Inquines as to
the availability of these documents should be addressed to the organization shown
in the citation as the corporate author of the document

Avail US Patent Office Sold by Commussioner of Patents, US Patent Office, at the
standard price of $ 50 each, postage free

Other availabiities |If the publication 1s available from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line

GENERAL AVAILABILITY

All publicatiens abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and /AA Entries sections |t 1s suggested that the bibliog-
raphy user contact his own library or other local libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies,

especially NASA A listing of public collections of NASA documents 1s included on the inside
back cover

SUBSCRIPTION AVAILABILITY

This publication 1s available on subscription from the National Techmical Information Service
(NTIS) The annual subscription rate for the monthly supplements, excluding the annual

cumulative index, 1s $18 00 All questions relating to subscriptions should be referred to the
NTIS




ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical Information Service

750.Third Ave

New York, N.Y 10017

British Information Service
845 Third Ave
New York, NY 10022

Commussioner of Patents
U.S Patent Office
Washington, D C 20231

ESRO/ELDO Space Documentation Service
European Space Research Organization
114, av de Neuilly

92-Neuilly-sur-Seine, France

Her Majesty’s Stationery Office
PO Box569,SE 1
London, England

NASA Scientific and Technical Information
Facility

P O Box 33

College Park, Maryland 20740

National Aeronautics and Space
Administration

Scientific and Technical Information
Office (KSI)

Washington, D C 20546
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National Lending Library for Science
and Technology
Boston Spa, Yorkshire, England

National Technical Information Service
Springfield, Virginia 22151

Supenntendent of Documents
U S Government Printing Office
Washington, D C 20402

University Microfilms, Inc.
A Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Inc
Tylers Green
London, England

U.S Atomic Energy Commussion
Division of Technical Information
PO Box 62

Oak Ridge, Tennessee 37830

Zentralstelle fur Luftfahrtdoku-
mentation und -Information

8 Miinchen 86

Postfach 880

Federal Republic of Germany
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A-1

TYPICAL CITATION AND ABSTRACT FROM S74R

NASA SPONSORED AVAILABLE ON
DOCUMENT '{ MICROFICHE

ACCESSION NUMBER—s- N71.12035% Pratt and Whitney Aurcraft, East Hartford, Conn - CORPORATE

DEVELOPMENT OF MAINSHAFT SEALS FOR ADVANCED SOURCE
r" AIR BREATHING PROPULSION SYSTEMS, PHASE 2 Final
TITLE Report P PUBLICATION
" V P Povineliand A H McKibbin 23 Jun®1970 122 p refs DATE
—=(Contract NAS3-7609)
AUTHORS (NASA-CR-72737. PWA-3933} Availl NTIS . CSCL 21E=—
Two mainshaft face seal configurations for advanced '.COSAII
gas-turbine engines were designed, fabncated, and tested The seal CODE
CONTRACT——— concepts incorporated |ift geometries which used the relative motion
OR GRANT between the primary seal surfaces to provide positive separation
(flm lubrication) One design (self-acting) with shrouded Rayleigh
REPORT step hft pads operated with a gas film separating the sealing faces AVAILABILITY
NUMBER The other design {hydrodynamic) with a spiral groove geometry SOURCE
operated with ou-film separation Tests of the gas-film seal
demonstrated the feasibility of operation at gas temperatures to
1200 F, pressure differentials to 250 psi. and shiding speeds to 450
ft/sec Excellent correlations with analytically predicted performance
parameters were obtained Face wear was less than 0 1 mil after
320 hours at an air temperature of 1000 F. a pressure differential
of 200 psi. and a shding speed of 400 ft/sec Average air leakage
during that test was 14 scfm These operating conditions exceed
the capability of conventional contact seals and the air leakage 1s =~
1/10 that of a labynnth seal Testing of the oil-ilm seal revealed
an inadequate seal force balance Author
TYPICAL CITATION AND ABSTRACT FROM /44
DOCUMEONSORED 7 AVAILABLE ON
—] l MICROFICHE
ACCESSION ————A71-10969 * # Sphere drag in near-free-molecule hypersonic-s. TITLE
NUMBER flow. M 1. Kussoy, D. A. Stewart, and C. C. Horstman (NASA, Ames
J Research Center, Moffett Field, Calf.). AJAA Journal, vol. 8, Nov. -
AUTNO“S 1970, P. 2104, 21 05 9 refs. AUT“ORS'.
Investigation of the drag coefficient of spheres at hypersonic AFFILIATION
Mach numbers for near-free-molecule flow conditions. Sphere drag
data in the near-free-molecular regime for flow conditions close to
earth satellite conditions, obtained by using a free-flight technique in PUBLICATION
the Ames 42-in. shock tunnel are tabulated, shown graphically, and DATE

discussed, O.H.
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IAA ENTRIES

A71-34189 #
flows on thick bodies {Décollement dans les écoulements plans
incompressibles turbulents sur des corps épais). Haminh Hieu
(Toulouse, Université, Toulouse, France} and L Masbernat {CNRS,

Detachment in turbulent incompressible plane

Paris, France) (National Conference on Applied Mechanics,
Bucharest, Rumania, June 23-27, 1969.)] Revue Roumaine des
Sciences Techniques, Série de Mécanique Apphquée, vol 16, no. 2,
1971, p. 375-394 19 refs In French :

Summary of various tests of theoretical resolution of the
detachment The purpose of these theoretical approaches s the
prediction of characteristic magnitudes of the phenomenon of
detachment in external aerodynamics such as the base pressure, the
vortex column characterized by the form of the jet line, and the
evolution of the velocity profile in the mixing zone. Following an
outline of the basic hypotheses of the study, methods for the case of
detachment on a wall undergoing a sharp disconnection and on a
plate normal to the wind are developed. Basic theoretical results
characterizing the pressure and velocity fields on the body and in the
vortex zone are given These results are compared with experimental
results obtained on aerodynamic models FRL

A71-34190 # Comparative applications of a ‘theoretical
model’ concerning the supersonic flow past a delta wing with flow
separation at the leading edges. E Carafoli and $t Staicu (Bucuresti
Institutul Politehnic Gheorghe Gheorghiu-Dey, Bucharest, Rumania).
Revue Roumamne des Sciences Techniques, Série de Mécanique
Appliquée, vol 16, no 2,1971,p 395-407 7 refs

Study of the flow in the supersonic regime past a thin delta
wing, considering the flow separations around the subsonic leading
edges As a result of the flow separation around the edges, two
concentrated vortex nuclel of the same intensity and of opposite sign
occur which will alter the field of vertical and hornizontal velocities.
As a means of simplification a ‘theoretical model’ Is established by
means of which the problem may be easily solved A comparative
study of the various kinds of distributions of downwashes on the
wing by applying this theoretical model is presented. It s concluded
that the mode of the downwash variation does not greatly influence
the pressure distribution and the aerodynamic characteristics F R L

A71-34209 # Distribution of viscous stresses in an incom-
pressible turbulent boundary layer (Raspredelenie kasatel’'nykh
napriazhenii v neszhimaemom turbulentnom pogranichnom sloe). P
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N Romanenko and V G. Kalmykov (Maskovskn Institut Neftekhi-
micheskol 1 Gazovor Promyshlennosti, Moscow, USSR) /nzhenerno-
Fizichesku Zhurnal, vol 20, Apr. 1971, p 666-673 8 refs In
Russian

Isothermal turbulent boundary layers with a positive pressure
gradient are studied by means of axisymmetric and plane diffusers in
an open-jet wind tunnel at Reynolds numbers between 48,500 and
202,000 at the diffuser inlets, using air as the working medium It s
shown that the distribution of viscous stresses in such layers can be
approximated by a ssmple formula veP

A71-34213 # Acoustic emussion of subsonic turbulent jets
(Akusticheskoe 1zluchenie dozvukovykh turbulentnykh strw) L M
Viaz'menskala  (Mekhanicheskit  Instrtut, Lemngrad, USSR}
Inzhenerno-Fizicheski Zhurnal, vol 20, Apr 1971, p 711-716 10
refs In Russian

A method, based on Lighthill's (1963) wave equation, Is
proposed for cglculating the noise intensity of turbulent jets Noise
levels in the far-field are obtained for various Mach numbers at the
nozzle-exit section The method proposed 1s applicable also to
near-field calculations VP

A71-34225 ¥ Fan propulsion system influence on VTOL
transport design. Aubiey M Bland (McDonnell Aircraft Co, St
Louis, Mo ) American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Propulsion Joint Specialist Con-
ference, 7th, Salt Lake City, Utah, June 14-18, 1971, AIAA Paper
71-744 8 p Members, $1 50, nonmembers, $2 00

Some key design considerations are given to obtain the best
overall airframe/propulsion combinations for VTOL transport pro-
pulsion systems The effects of such combinations are evaluated In
terms of VTOL thrust requirements, propulsion cycle optimsization,
aircraft performance, and aircraft control in the VTOL mode The
VTOL thrust requirements are shown to be most affected when the
propulsion system designs are to perform Mhft, control and cruise
functions simultaneously 1t 1s also demonstrated that such a
multifunction propulsion system can be designed with a cruise thrust
matching an optimum specific fuel consumption cycle The effects of
fan design, location and response on aircraft control characteristics
are reviewed. The combined effects of advanced technology and the
multifunction propulsion system are projected to a VTOL transport
anticipated for operation in the mid-80s A\

A71-34240 # Prospects for the use and development of
satellites for civil aviation and shipping. Bertrand Manuali (Centre
National d’Etudes Spatiales, Pars, ESRO, Neuilly, Hauts-de-Seine;
France) /TU Telecommunication Journal, vol 38, May 1971, p
330-337 Translation

The nature and extent of the requirements of the satellite
mobile service are examined and the charges which might be levied
are estimated It is suggested that a frequency band at around 5000




A71-34424

MHz should be selected for the satellite-ground station links and a
spectrum between 1540 and 1660 MHz for the satellite moving-craft
repeaters. In this case relatvely high-grain antennas are required
ranging from 10 dB for aircraft and from 13 to 16 dB for ships. The
possibilities offered by modulation technique are examined it is
proposed that two generations of satellites should be envisaged in the
Atlantic-Pacific system. The first generation operating between 1975
and 1980 would have a low commumication capacity and would
comprise at least three satellites in orbit, two over the Atlantic ahd
one over the Pacific For the second generation, which would be 1n
service between 1980 and 1987, traffic capacity would be con-
siderable, and there will probably be five satellites in orbit, two over

the Atlantic, two over the Pacific and one over the Indian Ocean
ZwW

A71-34424 # Approximate method of calculating the
laminar boundary layer on a wing and on a body of revolution
{Nablizhenn sposib rozrakhunku laminarnogo pogranichnogo sharu
na krili ta tili obertanma) L P Kozlov {Akademna Nauk Ukrains’ko:
RSR, Institut Gidromekhamiki, Kiev, Ukrainian SSR) Akademua
Nauk Ukrains’kor RSR, Dopovidi, Serita A - Fiziko-Tekhnichni 1
Matematichnt Nauks, vol 33, May 1971, p 457-461 13 refs In
Ukrainian

A method which 1s based on an integral momentum relation,
and 1n which the velooity distribution 1s approximated by a
trigonometric function 1s proposed Using this method, the character-
istics of the laminar boundary layer on a wing profile or body of
revolution can be determined for any velocity distribution at the
external boundary of the layer The agreement with Hartree's (1937)
exact solution and Schubauer’s (1935) experimental data for the
separation point is superior to other approximate methods VP

A71-34446 Approximate methods of constructing stream
lines in meridional plane of blade nozzle annular cascades of steam
and gas turbines in subsonic and supersonic flows. K L Yadao
{Government Engineering College, Jabalpur, India) Indian Journal of
Technology, vol 9, Mar 1971, p 93-98 5refs

Two approximate methods of constructing stream lines in the
mendional plane of blade nozzle annular cascades of steam and gas
turbines nvolving the use of the coefficient of velocity and the
coefficient of mass flow are described The basic aerodynamic
parameters used were taken from the static aerodypamic experi-
mental data obtained in subsonic and supersonic flows through the
annular cascades with constant Reynolds’ number {Author)

A71-34447 Assessment of the anti-wear property of fuels
under point contact conditions N Suresh, A D Tuteja, and P K.
Goel (Indian Institute of Petroleum, Dehra Dun, India) Indwan
Journal of Technology, vol 9, Mar 1971,p 110-115

The results of studies made under the point contact conditions
obtainable 1n rigs Iike the 4-Ball m/c and the Ball and Cylinder m/c
with the object of selecting suitable test parameters for assessing the
wear protection {anti-wear) property of piston engine and aviation
jet fuels are presented |tis concluded that the Ball and Cylinder test
technique enables the assessment of the anti-wear properties of
aviation jet fuels to a better degree of confidence than the 4-Ball test
technique The anti-wear property is not directly related to the
viscosity, volatility or aromatic content of aviation jet fuels (Author)

A71-34469 Concepts of fiber-resin composites. R L

.McCullough (Boeing Scientfic Research Laboratories, Seattle,

Wash ) New York, Marcel Dekker, Inc {Monographs and Textbooks
in Material Science Volume 2}, 1971 122p 76 refs $8 50
The main significance of this book lies in its direct approach to

.the fundamentals of composite materials, with emphasis on strength

properties The properties of typical matenals for composites are
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examined giving attention to fibers of glass, boron, and carbon, and
to epoxy as matrix material Elemental matenal candidates are Be,
Mg, C, Si, Ti, N and O Typical applications for composite materials
include aircraft components such as compression panels, spoilers,
fuselage stiffeners, and helicopter rotor blades Composite properties
are examined taking into consideration thermoelfastic properties and
tensile strength. The characteristics of the interphase region are
Investigated GR

A71-34472 # Passenger plane power supply systems
(Sistemy elektrosnabzheniia passazhirskikh samoletov). VS
Zlochevsknn Moscow, lzdatel’stvo Mashinostroenie, 1971 377 p In
Russian

The power supply systems of 50 foreign {primarily US and
British) subsonic gas-turbine driven passenger planes of all classes are
described, systematized, and analyzed The trends in the develop-
ment of power supply systems, and the influence of the aircraft
charactenistics and other aircraft systems on these trends is noted
Particular attention 1s given to the power supply systems of large
airliners, such as the Boeing 747, and of short-haul arcraft, such as
the Douglas DC-10 and the Lockheed L-1011 The book Is intended
for scientists and engineers, as well as students VP

A71-34473 # Aircraft automatic control systems - Methods
of analysis and design {Sistemy avtomaticheskogo upravienita samole-
tom - Metody analiza i rascheta). |. A Mikhalev, B. N Okoemov, |
G Pavlina, M S. Chikulaev, and N M Ewdinov Moscow, lzdatel'stvo
Mashinostroenie, 1971, 464 p 22 refs In Russian

Methods of analyzing and calculating automatic control system
parameters are discussed for a linear formulation of the problem, it s
shown how the apparatus of linear theory makes it possible to assess,
in the preliminary design phase, the capabilities of a simple control
system for a specific plant, to determine the means of automation of
flight cohtrol processes, and to derive the design characteristics of
the autopilot from such analyses Typical modes of operation of
arcraft autopilots are examined, and the functions required from an
autopilot are discussed. Much attention is given to the role of the
human pilot in automatic flight control The book is intended for
engineers dealing with atrcraft automatic control system design  V.P.

A71-34481 # Application of the low disc-loading proprotor
to a series of arcraft for the short-haul market K W Sambell {Bell
Helicopter Co , Fort Worth, Tex ) American Institute of Aeronautics
and Astronautics, Aircraft Design and Operations Meeting, 3rd,
Seattle, Wash, July 12-14, 1971, Paper 71-781 15 p 15 refs
Members, $1 50, nonmembers, $2 00

It 1s shown that the interconnected shaft-driven low-speed
lift-propulsion system based on four gimbal-propeller/rotors has
potential for STOL aircraft with cruise speeds ranging from 250 to
500 knots The same technology can be used to add VTOL aircraft
to the short-haul system The high propulsive efficiency at low
speeds ensures minimum installed power and notse for any subsonic
design cruise speed The trend towards low disk-loading rotor
systems and high aspect ratio wings requires careful attention to
structural dynamics to ensure aeroelastic stability ZW

A71-34482 The significance of an airport for the economy
of 1ts environment (Die Bedeutung eines Flughafens fur die Wirt-
schaft in semner Umgebung). Edgar Rossger, Klaus Haucke, Karl-
Bernd Hunermann, and Erhard Jaden (Berlin, Technische Universitat,
Berlin, West Germany) Nordrhein-Westfalen, Forschungsberichte,
no 2082, 1970 149 p. 39 refs. In German.

In an investigation, which takes into account theoretical models
and empirical data, 1t was found that the effects produced by an
airport are partly connected with its function as an enterprise and



partly with 1ts function as an element of the air traffic system. The
airport plays also an important part in the total national economy
and its growth Therefore, t 1s possible to employ the airports
considered as an enterprise on the basis of investment decisions as an
instrument for controlling the level of economic activity within the
national economy The airport is also a factor in determining the
location of enterprises which maintain connections with foreign
countries GR

A71-34493 The room temperature fatigue behavior of
nickel-base superalloy crystals at ultrasonic frequency J K Tien and
R P. Gamble (Urnited Aircraft Matenals Engineering and Research
Laboratory, Middletown, Conn ) Metallurgical Transactions, vol 2,
July 1971, p 1933-1938 19 refs

Using room-temperature tests on strain-rate msensitive nickel-
base superalloy single crystals of Mar-M200, it 1s shown that the
deleterious effect of environment 1s suppressed when the fatigue
frequency 1s increased to the ultrasonic range It was found that
above a stress amplhitude of 30,400 pst the fatigue hives of crystals
ultrasonically fatigued i air tncrease with decreasing stress In a
manner which 1s functionally stmilar to that of crystals conventional-
ly fatigued in vacuum These results indicate that the major effect of
increasing the fatigue frequency of the ultrasonic range Is in the
suppression of the influence of oxygen in enhancing the rate of crack
propagation ZW.

A71-34498 Why maximum temperature. M E Naylor
{General Motors Corp , Diesel Allison Div, Detroit, Mich ) and J L
Byers (U S Naval Air Systems Command, Washington, D C ) Society
of Automotive Engineers, National Air Transportation Meeting,
Atlanta, Ga., May 10-13, 1871, Paper 710461 3 p Members, $1 00,
nonmembers, $1 50

The definition of a maximum temperature engine (MTE) s
considered, and the particular characteristics that such an engine will
provide for propulsion systems of future aircraft are discussed It s
shown that the MTE concept when properly employed to aircraft
applications which can utilize 1ts speafic capabilities holds the
promise of significant improvements in aircraft performance levels.
An overview of some of the potential benefits 1s given by a
comparison of one MTE with current development state-of-the-art
engines G.R

A71-34499 CAT UWs role i low minimums, R H
Noltemeir (FAA, Fhght Standards Service, Washington, D C)
Society of Automotive Engineers, National Air Transportation
Meeting, Atlanta, Ga, May 1013, 1971, Paper 710442 3 p
Members, $1 00, nonmembers, $1 50

The actual Category 11 experience has been hmited primarily
because of problems associated with upgrading selected airports for
Category Il operations Some of the considerations that have been
taken into account in CAT || operations are discussed Improved
traiming 1N a number of areas can be accomplished by the use of
additional training films and/or improved visual simulation. Aspects
of an engine out missed approach are examined, and head-up displays
are considered GR

A71-34523 # Modeling for air traffic control systems.
Amedeo R Odoni (MIT, Cambridge, Mass ). Operations Research
Society of America, Annual Meeting, 39th, Dallas, Tex , May 5-7,
1971, Paper 43 p 149 refs. Research supported by the US.
Department of Transportation

In this paper we review several classes of models of Air Traffic
Control-related systems that have been presented over the years
These models cover the complete spectrum of ATC activities surface
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A71-34597

traffic movement, runway utilization, termunal areas, and enroute
traffic Outstanding work In each area 1s summarized and criticized
The employed techniques range from the purely analytical to real
and fast tme simulations Topics for possible future work are also
identfied on the basis of the present review Finally, an extenswe
annotated bibliography 1s included {Author)

A71.34525 # The evolution of the DC-10 wide-body tri-jet
and its impact on air transportation. Robert E Hage (Douglas
Aurcraft Co, Long Beach, Calif ) American Institute of Aeronautics
and Astronautics, Aircraft Design and Operations Meeting, 3rd,
Seattle, Wash., July 12-14, 1971, Paper 71-780 19 p Members,
$1 80, nonmembers, $2 00.

Factors and considerations affecting the design features of the
DC-10 aircraft during its development stage, starting in March 1966,
are reviewed In particular, attention is paid to sizing, determination
of the optimum number of engines and optimum engine thrust, and
selection of the cruise, approach, and stall speeds Characteristics of
both the medium-range DC-10 and the long-range DC-10-20 and
DC-10-30 versions, which incorporate numerous innovations, such as
spacious Intertors, elimination of visible smoke, reduction of noise
levels, increased performance parameters, etc , are discussed in detail.

OH

A71-34556 * Environmental effects on fatigue of structural
materials for a supersonic transport. H. F Hardrath (NASA, Langley
Research Center, Fatigue Branch, Hampton, Va.} In: Advanced
testing techniques; American Society for Testing and Materials,
Annual Meeting, 72nd, Symposium, Atlantic City, N.J , June 22-27,
1969, Proceedings = Philadelphia, American
Society for Testing and Materials {ASTM Special Technical Publica-
tion No 476}, 1970, p 7995 11 refs

Consideration of new design problems posed by SSTs which for
solution require information on the mechanical behavior of new
materials and on the effects of long exposure to elevated tempera-
tures during service Experimental studies of titamum alloys con-
ducted at the NASA Langley Research Center are discussed These
studies define fatigue behavior, effects of temperature, rates of
fatigue crack propagation, restdual static strength, effect of aqueous
environment on residual strength, the effect of outdoor exposure at
elevated temperature, and behavior during simulated fights F R L

A71-34590 # Gas turbine with a high velocity combustor.
Bolestaw Szczeniowsk) Archiwum Budowy Maszyn, vol 18, no 1,
1971,p 3-20

Study of a gas turbine consisting of a pure-impulse compressor,
an 1sothermal burner, and a pure-impulse turbine The point of the
study s to demonstrate that the application of an isothermal burner
makes 1t possible to either (1) reduce the maximum temperature of
the turbine cycle without affecting the overall efficiency and specific
work, or to (2) improve the overall efficiency and specific wark
without reducing the maximum temperature of the cycle The term
1sothermal denotes that the temperature 1n the burner 1s kept as close
to a selected constant value as possible Performance curves of a gas
turbine engine have been calculated for realistic process parameters
in order to determine the optimal compressor pressure ratios ™

A71-34597 # Influence of loading by linear radial forces on
the stress state of a circular disk with a hyperboloidal profile (Wplyw
obcigzema tarczy kolowej o profilu hiperboloidalnym hiniowymi’
silari  promieniowymi na je} stan naprefen). Janusz Zidtkowski
Archiwum Budowy Maszyn, vol. 18, no. 2, 1971, p. 307-323 In
Polish
Determination of the

hyperboloidal-profile rotor disk

stress-strain  distrbution i a’
loaded by hnear radwal forces



A71-34601

originated by the action of radial blades mounted along the
circumference The analyzed model of the disk 1s applicable to the
rotor disks of aircraft-engine compressors with two-stream flow of
the working medium The proposed computational procedure
permits numerical determination of stresses in the most highly
loaded regions of the disk circumference near blade mountings An
analysis of the effects of various forms of loading makes 1t possible
to design blade shapes from the viewpoint of obtaining disk stresses
which do not exceed permissible values A comparison of the results
of two numerical examples illustrates a significant influence exerted
by the hyperbolic shape of the disk profile ™

A71-34601 Institute of Electrical and Electromics Engi-
neers and Western Electromic Manufacturers Association, Western
Electronic Show and Convention, Los Angeles, Calif., August 25-28,
1970, Proceedings. North Hollywood, Calif , Western Periodicals Co
(WESCON Technical Papers Volume 14), 1970 680 p $65

Topics Include millimeter systems, LSl memories, active and
passive filters, medical electronics, optoelectronic devices, and
component manufacturing for the 70s The optimizing selection of
vacuum deposition equipment is discussed together with low-noise
amphfication problems at microwave frequencies, the integrated
circust overseas, the next generation of satellite systems, instrumenta-
tion for data acquisition and control systems, advances in com-
mercial avionics, and instrumentation guidelines for the study and
control of ecology and water pollution Management control systems
and management of the development of software systems, evaluation
of proprietary software, minicomputers in process industries, and the
impact of Interactive computing systems on engineering problem-
solving are considered. A permuted index 1s included

Individual items are abstracted in this 1ssue G.R

A71-34614 The next steps in ATC system modernization.
Neal A Blake (FAA, ATC Development Div , Washington, D C} In
Institute of Electrical and Electronics Engineers and Western
Electronic Manufacturers Association, Western Electronic Show and
Convention, Los Angeles, Calif , August 25-28, 1970, Proceedings
North Hollywood, Calif , Western Periodicals Co

(WESCON Technicail Papers Volume 14), 1970,p 17/11-17/14
The ATC Advisory Committee to the Department of Trans-
portation recommended that early increases in the capacity of the air
transportation system be achteved by expanding existing urban
airports, providing increased automation in the ATC system, im-
plementing an improved-landing system and upgrading the present
data acquisitton system The functions of the improved system are
discussed together with the interface between the ground automation
and navigation systems and the associated equipment in the aircraft
Recommendations presented after an analysis of the collision
situation are considered It is pointed out that at the major high
density airports of the 1980-1995 period the desired increase In
capacity can only be achieved If an all-weather capability i1s provided
GR

A71-34615 Implications of advanced avionics on airline
operations. K B Olsen (American Airlines, Inc, Maintenance and
Engineering Center, Tulsa, Okla} In Institute of Electrical and
Electronics Engineers and Western Electronic Manufacturers Associa-
tion, Western Electronic Show and Convention, Los Angeles, Calif ,
August  25-28, 1970, Proceed'ngs. North
Hollywood, Calif, Western Periodicals Co (WESCON Technical
Papers Volume 14),1970,p 17/21-17/27

Studies pertaintng to all aspects of air traffic control (ATC) are
to be conducted These studies involve not only an interim upgrading
step for the 1980s, but projection toward total automation of ATC
procedures by the 1990s Approaches concerned with the avoidance
of collision are considered, and the problem of clear air turbulence
and its solution are examined Other topics discussed include area
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navigation, autoptlots, airborne data acquisition, and the impact of
new avionics advances on airline operations Approaches for over-
coming economic problems connected with the new developments
are described G.R

A71-34616 A precision area navigation system. John F
Gilbert and Allen G. Quynn (Boeing Co, Seattle, Wash} In
Institute of Electrical and Electronics Engineers and Western
Electronic Manufacturers Association, Western Electronic Show and
Convention, Los Angeles, Calif, August 25-28, 1970, Proceedings

North Hollywood, Calif , Western Periodicals Co

(WESCON Technical Papers. Volume 14), 1970, p 17/3 1-17/3 16

Each vehicle in the system considered would be able to maintain
a continuous and precise estimate of its position and velocity in three
dimensional space on any chosen path. As a result of continuous,
precise knowledge of position and velocity, the time at which the
aircraft passes various way points could be controlled quite accurate-
ly Components In a precision navigation system include a physical
inertial platform and external radio data sources, the navigation
computation, and the filter or mixing computations A simulation
program written in Fortran |V and a number of simulation test cases
are discussed G.R

A71-34617 Airborne display and electric management
system Robert C Eckenfelder (Bendix Corp, Electric Power Div,
Eatontown, NJ )} In Institute of Electrical and Electronics Engi-
neers and Western Electronic Manufacturers Association, Western
Electronic Show and Convention, Los Angeles, Calif , August 25-28,
1970, Proceedings North Hollywood, Calsf,
Western Periodicals Co (WESCON Technical Papers Volume 14},
1970,p 17/41-17/45

The system goals include aircraft weight reduction, improved
protective function coordination, improved power quality, decreased
onboard maintenance, presentation of processed data for more
effective crew action, and increased reliabihity The system contains
two 1000-channel circuit breaker multiplex systems and 200 remote
control circurt breakers with solid-state sensing The circuit breakers
include single-phase ac, three-phase ac, and dc circuit breakers, 200
switch (ndicator modules, two keyboard controls, one cathode ray
tube display, one general purpose processor, one control console,
two 40-channel parameter sensing and digitizers, and one data
multiplex system GR

A71-34659 # Vortex shedding from a turbulent jet in a
cross-wind. H M McMahon, D D Hester, and J G Palfery (Georgia
Institute of Technology, Atlanta, Ga) Journal of Fluid Mechanics,
vol 48, July 13, 1971, p 73-80 11 refs Grant No DA-HC-
04-68-0004

The flow visualization and quantitative hot-wire measurements
presented show that vortex shedding is associated with a turbulent
air jet issuing at 90 degrees from a flat plate into a cross-wind
Results for circular slot jets are presented Tests show that a sphtter
plate stops vortex shedding as in the sohd body case A possible
method of reducing the hft loss associated with the jet-cross-wind
Interaction 1s suggested on thedbasis of the test results The
expertments were conducted in the 9 ft subsonic wind tunnel at the
Georgia Institute of Technology Free-stream velocity for most of
the tests was 50 ft/sec, corresponding to a Reynolds number of
26,000 per inch GR

A71-34674 4 A uniformly asymptotic solution for ncom-
pressible flow past thin sharp-edged aerofoils at zero incidence A. F
Sheer (Royal Holloway College, Englefield Green, Surrey, England)
Cambridge Philosophical Society, Proceedings, vol 70, July 1971, p
135-155 9 refs



A difficulty 1s considered 1in the theory of mnwviscid incom-
pressible flow past thin airfails, in which an expansion for the
complex potential or complex velocity s sought in powers of the
thickness ratio It ts then found that such an expansion breaks down
in the victnity of the airfoll edges At sharp edges, the method of
matched asymptotic expansions fails to remedy this This failure 15
explained, and, in the case of incompressible flow past a symmetric
arrfoil at zero incidence, it 1s shown that by proper choice of the
dependent vanable an expansion may be obtained which 1s umformly
asymptotic. Finally, the case of a circular-arc arrfoil 1s considered in
greater detail. MVE

A71-34680 Time division multiplex system for air traffic
control (Systéme de multiplex temporel pour la gestion de trafic
aérien). G Bomont, R Doullet, M Plantier (Direction de la
Navigation Aérienne, Paris, France), P Bréant, G David, and M
Duquenne (Télécommunications Radioélectriques et Téléphoniques,
Paris, France) (Société Francaise des Electroniciens et des Radio-
électriciens, Colloque International sur I’Espace et la Communica-
tion, Paris, France, Mar. 29-Apr 2, 1971 ) L'Onde Electrique, vol
51, June 1971, p 466-478 11 refs In French

Results of studies undertaken in France for the control of ar
traffic in regions where installations are impractical {(oceans, polar
regions) Air transportable models were developed with the intent to
venfy the feasibility of telecommunications and surveillance geo-
stationary satellites. The system comprises a single multiplex in the
earth-aircraft sense, and two multiplexes in the nverse sense The
characteristics of these multiplexes, which make use of numencal
techniques, are briefly described, followed by definition of the
techniques adopted, with emphasis on the aircraft equipment. The
results obtained in the course of laboratory experiments or from
simulations show the vahdity of the solutions retained, 1n particular
that of delta modulation for the numerical transmission of voice
signals FRL

A71-34681 The on-board antenna of the Dioscures system
Application of electronic scanning to air navigation by satellites
(L'antenne Je bord du systéme Dioscures - Application du balayage
électromigue & la navigation aérienne par satellites) B Dorier
{SNECMA, Suresnes, Hauts-de-Seine, France) (Société Frangaise des
Electroniciens et des Radioélectriciens, Colloque International sur
I’Espace et la Communucation, Paris, France, Mar 29-Apr 2, 1971 )
L’Onde Electrique, voi 51, June 1971, p 479-485 6 refs In French
Description of the telecommunications system for air traffic
control and navigation by the Dioscures satellites which 1s based on
the establishment of band L links between commercial aircraft and
two stationary satellites Electronic scanming makes possible an
independent orientation of two antenna beams, using a fixed
apparatus of small size consisting of two antennas, the associated
control box, and the computer unit which controls the orientation of
the beams as a function of the awrcraft position The various
subassembltes and the results obtained are described A simulation
test was carrted out to verify the good operation of the electronic
scanning system FRL.

A71-34700 Automatic control of aircraft electrical system
reduces winng and mproves reliabihity Manvel A Geyer
{Westinghouse Electric Corp, Aerospace Electrical Div, Lima, Ohio)
and Dwayne F Rife (Westinghouse Research and Development
Center, Pittsburgh, Pa } Westinghouse Engineer, vol 31, July 1971,
p 114119

In the new automatically controiled electrical system, both
control wiring and power wiring are minimized Control and
indication signals are transmitted between the cockpit and a number
of remote power controllers via remote input/output units and a
multiplexed data bus The distribution control center s a ‘switch-
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A71-34884

board’ for properly routing signals between control and indication
devices Limit switches and other mechanical relay devices are
replaced by transducers that provide signals to the distribution
control center, where the logic for sequencing and automatic control
1s continued Switch-indicator modules provide one means of tnp
and load indication as well as manual command input ZW

A71-34792 # Pressure changes as boundary layer effects in
the tube wind tunnel (Druckénderungen als Grenzschichteffekte im
Rohrwindkanal). Eckart Piltz. Darmstadt, Techmische Hochschule,
Fakultat fur Maschinenbau, Dr -Ing Dissertation, 1971 97 p 17 refs
In German

Measurements in a tube wind tunnel were conducted in order 10
verify the theoretical conclusions reported by Becker (1957, 1958)
It was also tried to find an approach for representing the pressure
drop 1n a general way in a form making use of an effective resistance
parameter. The possibility to simphfy the theory by a systematic
hinearization involving the Mach number M sub 1 was also investi-
gated. Satisfactory agreement between Becker's theory and the
experimental results was obtained in the case of developed pipe flow
There were, however, certain systematic differences between theory
and expermental results during the time interval of growing
boundary layers Various assumptions of the theory were, therefore,
examined, and modified It was possible to adapt the theory in such
a way that a sausfactory agreement between theoretical and
experimental values was obtained GR

A71-34850 # The problem of protecting flight vehicles from
icing {K voprosu o zashchite letatel’nykh apparatov ot obledeneniia).
A. G Bodnk and V A Pavlov Vychislitel'naia 1+ Prikladnasa
Matematika, no 12,1970, p 138-141 In Russian.

Consideration of a one-dimensional Stefan problem concerning
the meiting of a layer of ice on the surface of a flight vehicle during
the operation of a cyclic deicing system The investigated problem
{with boundary conditions of the third kind) 1s solved analytically by
means of Sokolov's {1967} method of averaging functional correc-
tions ABK

A71-34874 * # Optirization of complex structures to satisfy
flutter requirements. Carl S Rudisill {(Clemson Unversity, Clemson,
SC) and Kumar G Bhaua AJAA Journal, vol 9, Aug 1971, p
1487-1491 7 refs Grant No NGR-41-001-027

Equations for finding the partial derivatives of the flutter
veloaity of an aircraft structure with respect to structural parameters
are derived A numerical procedure i1s developed for determining the
values of the structural parameters such that a specified flutter
velocity constraint 1s satisfied and the structural mass 1s a relative
mimtmum A search procedure 1s presented which utilizes two
gradient search methods and a gradient projection method The
procedure 1s applied to the design of a box beam {Author)

A71-34884 # Computation of incompressible turbulent
boundary layers at low Reynolds numbers. Tuncer Cebeci and G J
Mossnskss {Douglas Aircraft Co, Long Beach, Cahi ) AJAA Journal,
vol 9, Aug 1971, p 1632-1634 7 refs Contract No N
00014-70-C-0099

A method s presented by which the eddy-viscosity and
mixing-length concepts, that are being used in the current differential
methods, can be modified to calculate incompressible turbulent
boundary layers at low Reynolds numbers A comparison of several
calculated results using this modtfication shows good agreement with
experiment OH




A71-34887

A71-34887 # Absolute velocity determination in a hyper-
sonic  lowdensity flow. K A Butefisch {Aerodynamische
Versuchsanstalt, Gottingen, West Germany) A/AA Journal, vol 9
Aug. 1971, p 1639, 1640. ’

Investigations have been conducted in a hypersonic low-density
wind tunnel to obtain an accurate knowledge of the absolute flow
density For this purpose, a method was employed which was based
on time-of-flight measurements of nitrogen tons produced by a short
pulsed high-energy efectron beani The results of the time-of-flight
velocity measurements are given graphically and discussed OH.

A71-34889 # Vortex flow over a flat surface with suction.
Kenichi Nanbu (Tohoku University, Sendal, Japan) A/AA Journal,
vol 9, Aug 1971, p 1642, 1643 10 refs

Boundary-layer equations have been solved for steady incom-
pressible flow with a potential vortex as the outer flow over an
infinite flat surface under the boundary condition of distributed
suction It 1s shown that, without any speculation to the singularity
on the vortex axis, a formal stmilarity solution can be obtained for
suction parameter greater than a certain value OH

A71-34890 # Shock and vibration tsolation using a nonlinear
elastic suspension. T E Shoup (Rutgers University, New Brunswick,
NJ) AJAA Journal, vol 9, Aug 1971, p 1643-1645 8 refs
Research supported by Rutgers University,

Information 1s presented for use in the design of nonlinear
‘elastica’ suspension springs with symmetrically hardening behavior
which are promising as a shock and wibration isolation mount,
particularly 1n the aerospace and transportation industries Sus-
pension dynamics of this suspension system 1s examined theoret-
cally, the resulting frequency response, obtained numerically, 1s
shown graphically and discussed OH

A71-34895 # Shock standoff distances and Mach-disk
diameters in underexpanded sonic jets W Davidor and S .S-Penner
(Cahfornia, University, La Jolla, Cahf ) AIAA Journal, vol 9, Aug
1971, p 1651-1653 9 refs Contract No AF 44(620)-68-C-0010
Experimental measurements were performed in a blow-down
tunnel with mixtures of nitrogen dioxide and nitrogen tetroxide as
working fluid Standoff distances were determined photographically
by wusing 2 movie camera The previously published data on
Mach-disk diameters have been replotted in a graph, together with
experimental results for nitrogen and for the reacting system
consisting of nitrogen dioxide and nitrogen tetroxide GR

A71-34898 # Separation of a supersonic accelerated flow
over notches A F Charwat (Califorma, University, Los Angeles,
Calif ) A/AA Journal, vol 9, Aug 1971, p 1656, 1657

Wind tunnel experiments have been conducted to determine the
effect of a negative pressure gradient - 1 e, freestream acceleration -
on supersonic flow over rectangular notches 05 and 1 1n deep with
variabte fengths The Mach number immediately ahead of separation
was 181 Results are presented graphically, compared to those
obtained theoretically, and found to be in good agreement OH

A71-34899 # Mechanism of entramment 1n turbulent wakes
P M Bevilagua and P S Lykoudis (Purdue University, West
Lafayette, Ind ) A/AA Journal, vol 8, Aug 1971, p 1657-1659 5
refs

The nature of the flow near the interface between the laminar
and turbulent regions and the still unresolved problem of how the
Lturbulence spreads are examined A wake mode! Is suggested which
explains the character of entrainment OH
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A71-34900 # Flowfield produced by trailing vortices in the
vicinity of the ground J K Harvey {Imperial College of Sctence and
Technology, London, England) and F J Perry A/AA Journal, vol
9, Aug 1971, p 1659, 1660

The influence of the ground during the takeoff and landing
phases of aircraft on the behavior of aircraft tralling vortices s
examined In particular, the observed departure of the vortices from
the theoretical path by rising again after having descended close to
the ground is experimentally tested to qualitatively determine the
cause of this phenomenon Results are given graphically and
discussed OH

A71-34902 # Laminar convective heat-transfer rates on a
hemisphere cylinder in rarefied hypersomic flow. David E Boylan
{ARO, Inc, von Karman Gas Dynamics Facility, Arnoid Air Force
Station, Tenn ) AIAA Journal, vol 9, Aug 1971, p 1661-1663 7
refs

Experimental results are presented for the stagnation point
heat-transfer rate and the heat-transfer rate distnbution over a
hemisphere cylinder n hypersonic, rarefied flow. Comparison 1s
made with the higher-order theories of Cheng (1961} and Davis
(1970} for the stagnation paint heat-transfer rate and the theory of
Lees (1956) for the heat transfer rate distribution OH

A71-35023 On estimating the aerodynamic damping of
the vibrations in turbine vanes. G S Samoilovich, V V Nitusov, and
A A Sidorov {Problemy Prochnosti, vol 2, Sept 1970, p 98-100.)
Strength of Materials, Sept 1970, p 942-944 Translation

Denivation of a procedure for célculatmg the levels of oscillation
damping by aerodynamic forces in turbine blades of aircraft engines.
The procedure 1s based on a method proposed by the authors {1968)
for calculating the parameters of an array of arbitrary profiles
vibrating with arbitrary phase shifts in a plane incompressible fluid
flow v.zZ

A71-35070 # The integrated avionics systems exercise in the
RAE Comet 4 J G Carr (Royal Aircraft Establishment, Farn-
borough, Hants, England) In Institute of Navigation, National
Space Meeting on Space Shuttle - Space Station - Nuclear Shuttle
Navigation, NASA Marshall Space Fiight Center, Huntsville, Ala,
February 23-25, 1971, Proceedings 1 Washington,

D C, Institute of Navigation, 1971, p 405-418
Description of the installation and experimental program of the
Comet 4 aircraft which is being fitted out as a flying laboratory at
the RAE Farnborough, UK One of the main tasks in this aircraft will
be to investigate the techniques necessary for the integration of
aviomics systems The nawigation system lends itself more readily
than most to integration and will be studied in the early experiments.
Besides the investigation of the use of digital computers and digital
techniques, the work will include research and development n
computer controlled displays such as ‘projected map’ and cathode
ray tube displays, and in digital data transmussion both along
conventional cables and along fiber optic inks The operation of the
multifunction keyboard and cathode ray tube displays s described.
M M.

A71-35097 Characteristics of satellite-to-aircraft links.
Howard C Salwen (Signatron, Inc, Lexington, Mass.) In {nstitute
of Electrical and Electronics Engineers, Annual International Con-
ference on Communications, 7th, Montreal, Canada, June 14-16,
1971, Proceedings Edited by H L. Blacker New
York, Institute of Electrical and Electronics Engineers, Inc (ICC
Conference Record Volume 7), 1971, p 29-14 to 29-18 16 refs

The propagation characteristics of satellite-to-aircraft hinks are
reviewed, and estimates of channel parameters are given A general
method for describing the multipath on such links ts presented The



characteristics of specular reflected signals are descrnibed, and aspects
of diffuse scattering are investigated The computation of the
scattering function s discussed Characteristics of the diffuse
multipath include specification of the relative delay and Doppler
The characteristics of the multipath are further characterized by the
delay spread, and the fading bandwidth Approaches for studying
1onospheric effects are considered GR

A71-35106 A queueing theory approach to communica-
tion satellite network design Herbert G Raymond (TRW Systems
Group, Redondo Beach, Calif) In Institute of Electrical and
Electronics Engineers, Annual International Conference on Com-
murications, 7th, Montreal, Canada, June 14-16, 1971, Proceedings
Edited by H L Blacker New York, Institute of
Electrical and Electronics Engineers, Inc (ICC Conference Record
Volume 7), 1971, p 42-26 to 42-31 6 refs
The increasing use of communication satellites has led to rising
interest 1n networks that best exploit the unique capabilities of
satellite repeaters Utilizing the techniques of queueing theory the
behavior of two useful satellite networks 1s analyzed Furst a single
multichannel node 1s used to model an Oceanic Air Traffic Control
System This model was employed not only to calculate the required
satellite capacity, but also to determine its sensitivity to the traffic
assumptions. Next the model was extended to a multinode network
representing a worldwide military broadcast communication system
The behavior of this network was then examined for varying traffic
patterns This parametric analysis i1dentified key network design
parameters and suggested several useful design guidelines  (Author)

A71-35151 Damage tolerance In aircraft structures,
Amenrican Society for Testing and Materials, Annual Meeting, 73rd,
Symposium, Toronto, Canada, June 21-26, 1970, Proceedings.
Philadelphia, American Society for Testing and Matenals (ASTM
Special Technical Publication No 486), 1971 258 p $19.50
The articles provide informatton on the growth of cracks in
engineering structures and the residual strength of cracked structures
for the purpose of predicting service lives of structures subjected to
fatigue loading and to establish safe inspection intervals Basic
concepts In fatigue crack propagation, the effects of panel geometry,
the influence of panel stiffeners, and the application of fracture
mechanics and crack propagation to the design and testing of aircraft
structures are dealt with Ballistics damage characteristics and
tolerance are also discussed.
ABK

A71-35153 Effect of thickness on the fracture toughness
of 7075 afuminum in the T6 and T73 conditions. F C Allen
{Douglas Aircraft Co, Long Beach, Calif } in Damage tolerance in
aircraft structures, American Society for Testing and Matenials,
Annual Meeting, 73rd, Symposium, Toronto, Canada, June 21-26,
1970, Proceedings Philadelphia, American
Society for Testing and Materials (ASTM Special Technical Publica-
tion No 486), 1971, p 16-38. 5 refs Research sponsored by the
Douglas Aircraft independent Research and Development Program

The test program was conducted on 60 centrally cracked
specimens varying in thickness from 0 05 to 075 in Analysis of the
results showed that the two materials displayed substantially
different characteristics This 1s attributed to the fact that, owing to
the low proportional hmit of the T73 material, the net section stress
was In the plastic range for most specimens, whereas for the T6
material the net section stress was always in the elastic range It was
noted that durning slow crack growth, the crack grew faster in the
center than at the surface of the material A lumped parameter,
redundant force analysis of three plates of varying thickness was
made The results show the development of plane strain conditions
with increased thickness W
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A71-35159

A71-35156 * Fatigue crack propagation in stiffened panels.
C C Poe, Jr (NASA, Langley Research Center, Fatigue Branch,
Hampton, Va) In Damage tolerance in aicraft structures,
American Society for Testing and Matenals, Annual Meeting, 73rd,
Sympostum, Toronto, Canada, June 21-26, 1970, Proceedings
Philadelphia, American Society for Testing anhd
Materials (ASTM Special Technical Publication No 486), 1971, p
79-97 6 refs
Rates of fatigue crack growth were measured 1n fatigue tests of
stiffened panels constructed with bolted and integral stringers The
panels with bolted stringers were made from 2024-T3 aluminum
alloy sheet with either aluminum alloy or steel stringers The
stringers were attached to the sheet with interference fit lock bolts.
Stringer spacing and stiffness were varied systematically in the
construction of the panels The integrally stiffened panels were made
from 7075-T6 aluminum alloy sheet extruded with outstanding
stringers The stress intensity factor, calculated by a previously
developed method, 1s used to predict the crack growth rates for the
stiffened panels Fatigue tests were conducted on unstiffened panels
to determine the relationship between the stress intensity factor and
crack growth rate In general, the stress intensity factor correctly
predicts the crack growth rates in panels with bolted and with
integral stringers except when the cracks are long In these cases, the
measured rates are slightly higher than the predicted rates Further-
more, the stress intensity factor correctly predicts the rates to be
lower in the panels with stiffer and more closely spaced stringers and
to be equal in panels with steel and with alumunum alloy stringers of
equal stiffness. The bolted stringers reduced the crack growth rate
significantly below that for an equally stressed unstiffened panel,
whereas the integral stringers had no significant effect {Author)

A71-35157 Material toughness and residual strength of
damage tolerant arcraft structures. A F Liu and J C Ekvall
{Lockheed-California Co , Burbank, Cahf ) In Damage tolerance in
aircraft structures, American Society for Testing and Matenals,
Annual Meeting, 73rd, Symposium, Toronto, Canada, June 21-26,
1970, Proceedings Philadelphia, American
Society for Testing and Materials (ASTM Special Techntical Publica-
tion No 486), 1971, p 98-121 15 refs
Fracture tests were conducted on precracked panels reinforced
with various crack stoppers Motion pictures and continuous graphi-
cal records of load and local strains were taken during the tests. The
purpose of these tests was to study variables affecting residual
strength of reinforced panels Results show that, for 2024-T3
aluminum skin panels remnforced with riveted or bonded flat straps
made of varnious alloys, the residual strength increases with the
product of reinforcement area and reinforcement strength Rein-
forcement stiffness, which 1s of primary importance for other classes
of panel configurations, was found not to be a significant variable for
the panel configurations tested A crack opening displacement model
15 proposed to itlustrate the influence of the reinforcements, the skin
fracture toughness, and the slow stable tear characteristics on the
arrest of a stably propagating crack The model helps to elucidate the
interactions between skin variables and reinforcement variables
{Author)

A71-35159 Imtiation and growth of fatigue cracks in and
residual strength of the F-100 wing. W D Grazianoand G E Fitch,
Jr (North American Rockwell Corp, Los Angeles, Cahif}. In

Damage tolerance in aircraft structures, American Society for Testing
and Materials, Annual Meeting, 73rd, Symposium, Toronto, Canada,
June 21-26, 1970, Proceedings Philadelphia,
American Society for Testing and Materials (ASTM Special Techcal
Publication No 486), 1971, p 144-163 11 refs. Contract No AF‘
04(606)-14942

Full scale fatigue tests were conducted on the F-100 wing

Service connected fatigue failure data were collected and compared
with test results Test hives to intiate fatigue cracks are compared'
with predicted lives using Miner’s rule of hnear cumulative damage



A71-35160

and by a method accounting for plasticity at the crack origin
Calculated failure stresses using the principles of fracture mechanics
are compared with laboratory test fallure data Crack growth data
measured during testing are compared with values predicted from the
relation dI/dN vs delta K, the range in the stress intensity factor
Modsfications to the wing structure are aescribed, and the resulting
fatigue life improvement 1s presented (Author)

A71-35160 Development of the fail-safe design features of
the DC-10. T Swift {Douglas Aircraft Co., Long Beach, Calif } In
Damage tolerance in aircraft structures, American Society for Testing
and Matenals, Annual Meeting, 73rd, Symposium, Toronto, Canada,
June 21-26, 1970, Proceedings Philadelphia,
American Society for Testing and Materials {ASTM Special Technical
Publication No 486), 1971, p 164-214 15 refs

The degree of damage tolerance used in the design of the DC-10
fuselage pressure shell 1s discussed with reasons for its selection.
Analysis methods are presented for the prediction of the residual
strength of damaged, stiffened panels, based on the matrix force
solutton of an idealized structure combined with fracture mechanics
equations The results of 20 different configurations are included A
description of the development test program to verify the analytical
techniques and to substantiate the fail-safe strength of the fuselage
shell 1s given together with the results for many of the tests {Author)

A71-35161 The ballistic damage characteristics and
damage tolerance of wing structural elements J E Jensen (General
Dynamics Corp, Convair Div, San Diego, Calif) In Damage
tolerance n aircraft structures, American Society for Testing and
Materials, Annual Meeting, 73rd, Symposium, Toronto, Canada, June
21-26, 1970, Proceedings B Philadelphia,
American Society for Testing and Materials (ASTM Special Technical
Publication No 486), 1971, p 215-229

The damage and residual strength of 7075-T6 aluminum panels
exposed to caliber 050 AP M2 gunfire was found to vary with
projectite velocity, impact angle, and target thickness Maximum
damage occurred at low velocities and high impact angles The
strength of thin panels agreed closely with fracture theory because of
their predominant cracklike flaws, conversely, the strength of thick
panels was close to the material ultimate tensile strength because of
the blunt flaw shapes Damage and residual strength prediction
models were developed from the test data for monolithic panels
Alternate design concepts consisting of laminated, planked, and spar
cap stiffened panels were nvestigated The laminated panels ex-
hibited extensive petaling and star-type cracking and low residual
strength Planked and spar cap stiffened panels provided damage
alleviation and crack arrestment with high preload stresses  {Author)

A71-35163 Crack propagation 1n helicopter rotor blades.
M J Rich (United Aircraft Corp , Sikorsky Aurcraft Div, Stratford,
Conn) In Damage tolerance in aircraft structures, American
Society for Testing and Materials, Annual Meeting, 73rd, Sym-
posium, Toronto, Canada, June 21-26, 1970, Proceedings
Philadelphia, American Society for Testing and Mate-
rials (ASTM Special Technical Publication No 486}, 1971, p
243-251 7 refs
Design criteria are presented for the residual strength and Iife of
fatigue loaded helicopter structures The crack propagation rate
methods and data are reviewed, and a bilinear semilog method 1s
shown to be most accurate for predicting residual life The methods
developed are compared with full scale rotor blade fatigue data The
good correlation with test data demonstrates the value of fracture
.mechanics analysis for fail-safe design (Author)

A71-35194 # Air transport 1969 (Vozdushnyi transport
1969). | | Pi'chman and V | Nozdrin Moscow, lzdatel’stvo
VINITI, 1970 104 p 112 refs In Russian

540

The development of air traffic control systems and air transport
automatic landing systems 1n the US and Western Europe s
summanzed Information display systems are described, as well as
automated air traffic control systems and various electronic devices
for controlling ar traffic The present state of development of
automatic landing systems is reviewed, automatic landing systems
produced in Great Britain, the U.S, and France are evaluated, and
certain helicopter and V/STOL landing systems are investigated The
automation of air traffic after landing and while taxting on the
arfield 1s considered ABK

A71-35202 # Structural applications of high modulus graph-
ite composites E L Sward In Composite matenials and structures,
Society for Experimental Stress Analysis, Annual Solid Mechanics
Symposium, 4th, US Air Force Academy, Colorado Springs, Colo ,
May 7, 1971, Proceedings ’ Symposium co-
sponsored by the Dow Chemical Co , the Kaman Sciences Corp , and
the Martin Marietta Corp Denver, Society for Experimental Stress
Analysis, 1971 23 p 8refs

Description of two actua! applications in which high-modulus
graphite composites provided a lighter functional structure than s
obtainable from alternate materials The first, a stiffness-critical
horizontal stabilizer for a supersonic aircraft, used a high-modulus
graphite composite for maximum weight savings (about 50%)
without loss of necessary structural strength The other application
of composites 1n a spacer assembly clearly demonstrates the
advantages of using matenals efficiently, a high-modulus graphite
composite 1s used where stiffness 1s important, and high-strain
materials are used where the modulus 1s not so critical An overall
60% weight reduction was obtained in this case ZwW

A71-35208 The art of selecting aircraft M A Guinane
and Charles Martin (Calederian-British Umited Airways, Ltd,
London, England)} Shell Aviation News, no 396, 1971, p 2-7

Use of the concept that long haul international air transport 1s
more economic than any other type of airline operation as a basis for
selecting aircraft Because of the very large amount of money
involved, the choice made must be the right one Each evaluation
exercise 1s broken down nto six stages environment, nitial
selection, operational study, budgetary study, policy review, and
final decision It occasionally happens that a second or even a third
choice must ultimately be selected because of, among other reasons,
financing arrangements, better sales appeal, or problems of foreign
exchange control FRL

A71-35210 Soft-ground arresting of civil aircraft E Bade
(Royal Aircraft Establishment, Farnborough, Hants , England) Shel/
Aviation News, no 396, 1971, p 14-21

Study of the menits of soft ground material, such as gravel and
fuel ash pellets, for safely decelerating aircraft that overshoot the
runway duning takeoff and landing Tests carried out with actual
aircraft and with scale models showed that soft-ground arresters can
increase safety margins in that they can arrest or slow down aircraft
with a minimum of damage at moderate cost FRL

A71-35237 # A review of the propagation work at BRS W
E Scholes (Department of Environment, Building Research Station,
Watford, Herts, England) British Acoustical Society, Acoustic,
Atmospheric, Propagation and Applications Meeting, Unwversity
College, London, England, June 30, 1971, Paper 3 p 7 refs

Short review of the main features and results of the recurrent
experimental research efforts applied at the Building Research
Station since 1954 to the investigation of outdoor sound propagation



for the purpose of building design guidance in relation to aircraft and
road traffic naise Experiments have covered vertical and oblique
sound propagation from aircraft in flight, nearly honizontal propaga-
tion from a small range of source heights, and performance
assessment of noise barriers. Briefly outhined are also the local
background to the experiments, some of the techniques employed,
and a few of the ways in which findings have been applied. M.V.E

A71-35259 Interaction of radiation with the boundary
layer at the stagnation point. S la Bronin (Akademna Nauk SSSR,
Nauchno-Issledovatel’skii Institut Vysokikh Temperatur, Moscow,
USSR) (Teplofizika Vysokikh Temperatur, vol 8, Nov.-Dec 1970,
p. 1138-1141) High Temperature, vol 8, Nov.-Dec. 1970, p
1069-1072 Translation.

A simple approximate relation is established between the
convective flow at the critical point and the decrease in the radiation
flux as a result of absorption in a cold boundary layer In particular,
it follows from this relation that when there 1s no flow in the
boundary layer of surface-destruction products, the total heat flow
(radiative plus convective) I1s essentially independent of the optical
properties of the gas in the boundary layer {Author)

A71-35279 Stagnation pressure changes in unsteady flow.
J H Horlock and H Daneshyar {(Cambridge Unwersity, Cambridge,
England) Aeronautical Quarterly, vol 22, Aug 1971, p 207-224 11
refs

The changes n stagnation pressure produced by movement of
rows, arrays and sheets of vortices are derived By applying Preston’s
result for a single row of moving vortices to continuous vortex
sheets, the time mean stagnation pressure downstream of a row of
btades with fluctuating circulation 1s derived It 1s shown that if the
blade circulation varies due to the potential flow fields of the
neighboring blades then the time mean stagnation pressure may
change with location {Author)

A71-35280 Experimental results for waveriders in certain
off-design conditions. L C Squire (Cambridge University,
Cambridge, England) Aeronautical Quarterly, vol 22, Aug 1971, p
225-232 11 refs

For caret waveriders at the design condition the attached shock
wave In the plane of the leading edges may correspond to either a
strong or a weak oblique shock wave when viewed normal to the
edges In cases when the design shock wave corresponds to the strong
oblique shock the off-design behavior of the wing 1s not completely
understood In this note some measured results are analyzed in an
attempt to understand this off-design behavior {Author)

A71-35281 Numencal calcutations of the hypersonic
viscid-inviscid flow inside simple ducts of circular cross-section 8 H
K Lee (National Aeronautical Establishment, Ottawa, Canada)

Aeronautical Quarterly, vol 22, Aug 1971, p 233-256 14 refs
The method of characteristics and an imphcit finite-difference
scheme are used to investigate the interaction between the nternal
flowfield and laminar boundary layer in ducts of circular cross
section under conditions of high Mach number and low Reynolds
number The displacement thickness 1s added on to the body to form
a new ‘effective body shape’ which 1s used to recalculate the inviscid
flow Iterations are performed, and a solution is obtained when the
surface pressures in two consecutive iterations converge to within a
specified tolerance The results are computed for constant wall
temperature The type of shock-wave interaction near the axis of
symmetry 15 determined and the computation terminates after the

fluid properties behind the reflected shock have been calculated
MVE
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A71-35301

A71-35282 Vibration characteristics of pre-twisted blades
of asymmetrical aerofoil cross-section. W Carnegie and B Dawson
(Surrey, Unwersity, Guildford, Surrey, England) Aeronautical
Quarterly, vol 22, Aug 1971, p 257-273. 11 refs

The natural frequencies and mode shapes of vibration of
cantitever aerofoil cross-section biades of pre-twist angle in the range
0 to 90 deg are obtained The beams are 152 4 mm long and the
width/thickness ratio 1s such that they may be regarded as slender.
Theoretical frequency ratios and mode shapes of vibration, neglect-
ing shear and rotary inertia effects, are obtained for two sets of
beams, one with clockwise pre-twist relative to the root cross-section
and the other with anti-clockwise pre-twist The effect of variation in
the value of the center-of-flexure coordinates upon the natural
frequency ratios and mode shapes of vibration Is investigated. The
theoretical results are compared to corresponding experimental
results {Author)

A71-35285 Gust loading on a thin aerofoil. B. D. Mugridge
(Southampton, University, Southampton, England). Aeronautical
Quarterly, vol 22, Aug 1971, p 301-310

Derivation of a closed-form expression which gives an approxi-
mate solution to the lift generated on a two-dimensional thin airfoil
in incompressible flow, The inaccuracy of the solution when
compared with other published work s compensated by the
simplicity of the final expression, particularly if the result 1s required
for the calculation of the sound power radiated by an arrfoll in a
turbulent flow {Author)

A71-35286 # Measurement of very small displacements
using holographic interferometry. C J Kramer and W. A Shapiro
(Bendix Corp , Navigation and Control Div, Teterboro, N J ) Bendix
Technical Journal, vol 4, Spring 1971, p 1-6 Navy-supported
research
The interpretation of interferometric fringe patterns can be a
complicated process, but the single underlying relationship that
governs the pattern is relatively simple A few observations concern-
ing this relationship lead to certain approaches that improve both the
threshold and the resolution of the holographic method. One such
approach 1s described 1n this paper, along with the results of
interferometric measurements made to determine the stability of a
precision gyro The principle of interference 1s reviewed briefly, and
the relevant characteristics of the holographic image are discussed
{Author)

A71-35300 Tapered roller bearings take off Robert F
Cornish {Timken Co, Canton, Ohio} and James J Benes Machine
Design, vol 43, July 22,1971, p 65-67.

Outhine of lubrication techrmiques that may enable bearings to
operate at more than twice their present speed and still have their
inherent ability to carry heavy loads Such bearings find application
for helicopter transmissions, since there 1s a weight saving and the
statistical rehiability of two bearings 1s much greater than that of
three bearings By redirecting the lubncant flow through the bearing
or by introductng a second source of lubricant directly to the critical
contact area, tapered roller bearings can be run at speeds up to
20,000 fpm cone velocity Test results on a CH-47 Boeing helicopter
transmission are discussed FRL

A71-35301 Strength and stability of thin-walled aircraft
structures (Prochnost’ 1 usteichivost’ tonkostennykh aviatsionnykh
konstruktsii). Edited by | F Obraztsov Moscow, lzdatel’stvo
Mashinostroenie {(Moskovskn Aviatsionnyi Institut, Trudy, No 180),
1971 299 p In Russian

A study 1s made of the strength of plates and shells of aircraft
structure type under various types of loading The calculation and



A71-35312

design of optimal structures, and methods of calculating and
analyzing the strength of shells of revolution made of composite
matenals are presented. Problems involving general and local loss of
stability of multitayer structures are investigated, taking into account
the filler nigidity

«  Individual 1tems are abstracted in this i1ssue ABK

A71-35312 # Investigation of aircraft structural panels
under repeated static loads (lssledovanie panelei aviatsionnykh
konstruktsii pri  povtorno-staticheskikh nagruzhenitakh). E P
Obolensku and B | Sakharov In. Strength and stability of
thin-walled aircraft structures (Prochnost’ 1 ustgichivost’ tonkosten-
nykh awviatsionnykh konstruktsn} . Edited by | F.
Obraztsov. Moscow, lzdatel'stvo Mashinostroenie (Moskovski
Aviatsionny: Institut, Trudy, No 180), 1971, p 173-193 19refs In
Russtan.

A procedure for mathematically processing structural fatigue
data, using methods in probability theory, mathematical statistics,
and correlation and regression analysis. The results obtained by this
method for various panels are used to study the influence of
technological and structural factors on the fatigue hife of arframe
panels General relations for calculating the endurance of panels
under cyclic loading are proposed VP

A71-35313 # Constrained torsion of an incompletely
fastened spar box (Stesnennoe kruchenie kessona pri nepolnoi
zadelke). G. la Abramova In Strength and stability of thin-walled

aircraft structures (Prochnost’ 1 ustoichivost’ tonkostennykh
aviatsionnykh konstruktsu). _ Edited by | F
Obraztsov Moscow, lzdatel’'stvo Mashinostroente  {Moskovski
Aviatsionny! Institut, Trudy, No 180}, 1971, p. 193-197 |In
Russian

Consideration of the problem of constrained torsion of a spar
box fastened along isolated parts of the contour Vlasov's displace-
ment variational method 1s employed in the calculations It i1s shown
that the tangential stress distribution does not follow beam theory
The tangential stress distributions along the wing span have maxima
which can lead to the failure of the structure ABK.

A71-35334 * A small, radio-controlled aircraft as a platform
for meteorological sensors T G Konrad, M L Hill,J R Rowland,
and J H Meyer (Johns Hopkins Uruversity, Silver Spring, Md } APL
Technical Digest, vol 10, Nov-Dec 1970, p 11-19 9 refs
USAF-NASA-supported research

Description of the develbpment and performance capability of a
small radio-controlled awrcraft as a versatile measurement platform
along with the required radio control and meteorological sensing
instrumentation Experience with the system n several extended
field tests has shown that controlled soundings to 4000 ft are
possible with the unaided eye For flights above this altitude, simple
optical aids have been developed and soundings to 10,000 ft have
been made FRL

A71-35336 4 Closed-die forgings for the aircraft industry. 1.
J A Carver Special Steels Review, Spring 1971, p 6-14

Carbon and low-alloy steels are forged at temperatures up to
1250 C Forgings in vacuum remelted steels have greatly improved
transverse ductility and microcleanness as compared with those from
air-melted stock Problems with maraging steels and precipitation
hardening stainless steels are discussed, giving attention to the
dependence of metallurgical qualities of forgings on forging practice
Nickel alloys and superalloys are considered The forging of titanium
alloys 1s described, taking into account beta alloys, alpha alloys, and
alpha-beta alloys The forgeability and mechanical properties of
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titanium alloys are not influenced to any marked degree by
vaniations in the metallic alloying elements, but they are affected by
variations in interstitial elements such as oxygen, nitrogen and
carbon. GR

A71-35371 # Influence on land and airspace demands of
control techniques in current use. P. G Reich (Ministry of Defence,
London, England) /nstitute of Navigation, Journal, vol 24, July
1971, p. 355-370 12 refs.

Discussion of the himitations of techniques already commonly
applied, and of the more promising points of application for new
technology 1n navigation surveillance and traffic control Some of the
current trends in other fields, particularly awrcraft design, are
considered. Emphasis is placed on the effictent use of land at
airports, in view of the strength of feelings aroused in the community
by the questions of apportionment and exploitation of land
resources. It 1s pointed out that, as compared with techniques of
navigation surveillance and traffic control, changes in basic aircraft
characteristics are potentially a much more powerful means of
increasing land productivity and ameliorating problems of noise and
vortices, MM

A71-35372 # Awr traffic control and the needs of the
customer. E J Dickie (Department of Trade and Industry, London,
England). /nstitute of Navigation, Journal, vol 24: July 1971, p

371-378 5refs

Discussion of criteria and problems incident on the prowvision of
ATC from the standpoint of the user Particular requirements
presented by the pupil pilot, ultra-hght aircraft, ghders, clubs and
small private aircraft, business aircraft and air taxi, military aircraft,
the test pilot, and airline pilots, are considered 1t s pointed out that
3 possible weakness 1n present ATC methods 1s that the controller
may have to off-load some of his responsibilities onto the pilot
Perhaps n the distant future the high density ATC system will not
only allocate arcraft headings, heights and speeds, but also con-
unuously momitor lateral, vertical and longitudinal operation Pilots
would not then be obliged to maintain track, flight level and airspeed
with great precision all the time, but only when it really was
necessary to do so In the interests of safety MM

A71-35373 # Area navigation. W P Robinson {British Over-
seas Airways Corp, London Asrport, Hounslow, Middx , England)
Institute of Navigation, Journal, vol 24, July 1971, p 379-383,
Discussion, p 383-391

Examination of means for improving the present ATC system by
the use of area navigation The following typical benefits are
provided by area navigation (1) dual or multitracks for omni-
directional traffic flow, (2) improved economical alignment of
routes, (3) dual or multitracks to allow segregation of traffic
according to speed or flight configuration, (4) tracks bypassing
congested areas, (5) optimum location and size of holding patterns,
and (6) procedures designed for STOL and helicopter operation
Potential suppliers are offering area navigation computer equipments
of varying sophistication and ranging n price from about $2500 to
over $150,000 It s concluded that there 1s a high degree of
unantmity between pilots and controllers for early implementation
of an area navigation system MM

A71-36374 # Development in airborne navigation systems
W O Broughton and J W Meclvor (Ministry of Aviation Supply,
London, England) /nstitute of Navigation, Journal, vol 24, July
1971, p 392-408, Discussion, p 408-412

Brief survey of military and cwil awcraft navigation, with
emphasis on self-contained systems, and a brief reference to external



aids The evolution of self-contained systems since World War ) 1s
briefly traced, and an attempt s made to forecast the way
development appears likely to go in the future It s pointed out that
there appears to be no need for increased accuracy over that
attainable now although, of course, some improvement can be
expected from continuing development of systems during produc-
tion MM

A71-35387 How the courts look at wake turbulence
Richard H Jones (Eastern Air Lines, Inc , New York, N Y ) (Federal
Aviation Admunistration, Turbulence Symposium, Washington, D.C ,
Mar. 1971.) Journal of Air Traffic Control, vol 14, July 1971, p
26-29.

Review of the history of lawsuits arising from accidents related
to wake turbulence, with assessment of the state of the law today
The 1ssue 1n such litigation 1s whether the accident was the fault of
the pilot of the crashed plane or the fault of the air traffic controller
in not maintaining sufficient separation between the two arrcraft In
general, recent cases seem to set a trend extending and broadening
the government’s liability where the controller’s act 1s judged to be
negligent. FRL

A71-35398 External heat addition for supersonic propul-
sion. E G Broadbent {Royal Arrcraft Establishment, Farnborough,
Hants , England) /ngenieur-Archiv, vo! 40,no 3,1971,p 168-187
14 refs

Certain shapes of high speed aircraft, such as caret wings, make
use of two-dimensional flowfields and in principle they can be
propelled by purely external heat addition without any ducted flow
Suitable undersurfaces can be designed by an exact numerical
method Various examples of the method are given, and comparisons
are made of propulsive efficiency, temperature distribution and other
variables (Author}

A71-35403 # Radio control (Radioupraviente). L S Gutkin,
V B Pestriakov, and V N Tipugin Moscow, |zdatel’stvo Sovetskoe
Radio (Sovremennaia Radioelektronika, No 5), 1970 324 p 78 refs
In Russian

Description of the principles and methods of radio remote
control of vartous flight vehicles (missiles, spacecraft, and awrcraft)
Modern methods of analyzing and synthesizing closed control loops
and compensating systems are explained, together with important
requirements posed for radio equipment Kinematic methods of
missile guidance, self-guidance systems, radio-controlled spacecraft
trajectory correction systems, methods of measuring parameters of
motion, and arcraft radio-navigation and traffic-control systems are
described Command links, analog and digital telemetry and
command systems, and feedback links are examined 1n terms of noise
stability, data processing operations, and principal applications T M

A71-35422 # Calculation of the binary laminar boundary
layer in the hypersonic stagnation point flow with temperature-
dependent material parameters (Berechnung der laminaren Zweistoff-
Grenzschicht 1n der hypersonischen Staupunktstromung mit tem-
peraturabhangigen Stoffbeiwerten) J Steinheuer (Braunschweig,
Technische Universitat, Braunschweig, West Germany) Zertschrift
fur angewandte Mathematik und Mechamk, vol 51, Mar 1971, p
209-223 18 refs In German Research supported by the Deutsche
Forschungsgemeinschaft

An exact and an approximate method are presented for the
calcutation of a laminar binary-mixture boundary layer for the plane
of axisymmetric stagnation point flow at hypersonic velocity with
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A71-35453

foreign gas injection In the exact method the property parameters of
the binary gas mixture, 1e, viscosity, thermal conductivity and
binary diffusion coefficient as well as density and specific heat
capacity must be known as functions of temperature and foreign gas
concentration The approximate method utilizes only the wall-values
of these property parameters in conjunction with their mean
gradients over the boundary layer thickness The boundary layer
equations form a system of three coupled ordinary differential
equations for the stream function, the concentration, and the
enthalpy In the exact method these equations are transformed into a
system of integral equations which s solved by an iterative
procedure In the approximate method the boundary layer equations
are reduced to their incompressible form |n addition, the asymptotic
hemit of strong injection 1s investigated Numerical examples of
calculation for the different methods are presented (Author)

A71-35439 # Afterburners of modern jet engines (Dopalacze
wspélczesnych silmikéw odrzutowych). Stefan Szczeciiski and
Ryszard Wiatrek Technika Lotnicza 1 Astronautyczna, vol. 26, June
1971, p 8-11 In Polish.

Description of typical performance characteristics of jet engines
equipped with an afterburner as a means of temporary thrust
enhancement, and survey of the structural characteristics of some
currently used afterburner designs Problems of combustion, flame
stabilization, and outlet-nozzle regulation are considered, together
with operational cost aspects ™

A71-35442 ¥ Wind and aircraft equipment (Wiatr a sprzet
lotniczy). Jozef Osos Technika Lotnicza 1 Astronautyczna, vol 26,
June 1971, p 31-33 In Polish

Case histories of damage sustained by aircraft due to wind acting
on arrport surfaces The frequency of occurrence and directional
statistics of high-velocity winds at Warsaw's Okecie airport are
analyzed, and recommendations are given for wind and hail
protection during landing, parking, and maintenance operations. T M

A71-35452 The problem of equivalent testing of gas
turbines N D Kuznetsov and V | Tseithn (Problemy Prochnosti,
vol 2, Oct 1970, p 14-19) Strength of Matersals, Oct 1970, p
980-985 Translation . ;
Analysis of factors affecting the service ife of gas-turbine engine
components, on the basis of modern concepts concerning the
summation of material defects under the action of physical and
thermal static and variable loads Formulas for evaluating the
equivalent service hfe of materials and components are proposed

VP

A71-35453 Statistical estimation of the heat-resistant
characteristics of materials for gas-turbine motors. 1l - Dispersion of
the long-term strength and oreep characteristics as a function of the
temperature and duration of the tests. |. P Bulygin, N | Parfenova,
L. N Timofeeva, and [. 1 Trunin (Vsesouzny) Nauchno-
Issledovatel’skit Institut Aviatsionnykh Materialov, Moscow, USSR).
(Problemy Prochnosti, vol. 2, Oct 1970, p. 20-24) Strength of
Materials, Oct 1970, p 986-990 Translation

Discussion of fatigue and creep tests performed with two
nickel-base turbine-engine alloys (EP109VD and EI961) at opera-
tional temperatures and durations from 100 to 10,000 hr The laws
governing the changes in the dispersion of heat-resistance charac-
teristic are determined as a function of the temperature and service
life. The laws obtained make 1t possible to increase the reliability of
strength and performance estimates for turbine-engine materials V P,



A71-35455

A71-35455 Computing method of estimating the strength
of the jet vanes of gas turbine installations under pulsed thermal
conditions. L. B Getsov, lu D Martynov, lu S Osherov, V. A
Plekhanov, E. P Rivlin, and A D Trukhnu (Problemy Prochnosti,
vol 2, Oct 1970, p. 34-37)) Strength of Materials, Oct 1970, p.

31000-1003. Translation
Development of a method of evaluating the service life of sohd

and hollow turbine guide vanes, which 1s based on calculating the
heat transfer coefficients and the temperature and stress fields, and
evaluating the heat resistance of the vanes The possibility of
increasing the service hfe of uncooled vanes by optimal selection of
the cavity geometry s demonstrated VP

A71-35456 Statistical analysis of the fatigue charac-
teristics of light alloys 1n order to facilitate a probability estimation
of the strength of aircraft construction parts. M N Stepnov, E V
Giatsintov, and A S Sereqin. (Problemy Prochnosti, vol 2, Oct
1970, p. 3842) Strength of Materials, Oct. 1970, p 1004-1008
Translation.

Analysis of the fatigue charactenistics (obtained tn laboratory
tests) of aircraft alloys and of their applicability to the evaluation of
component endurance It i1s shown that for samples of various
dimensions and stress concentrations, there exists a common fatigue
curve In relative coordinates Using this curve, the fatigue charac-
teristics of structural elements can be determined on the basis of test
data. VP

A71-35460 Equivalent testing of gas-turbine engines. N D
Kuznetsov {Problemy Prochnosti, vol 2, Oct 1970, p 74-77)
Strength of Materials, Oct 1970, p 1042-1045 Translation
Discussion of possibilities of shortening the test time required to
increase the service hife of aircraft engines. It 1s proposed to conduct
an equivalent test along a program constructed on the basis of an
analysis of factors which influence the service life of the individual
units and components of an engine Factors which affect the service
Iife of engine components and lend themselves to quantitative
evaluation include failure by fatigue, creep, stress relaxation, heat
resistance, wear, and contact endurance Special tests {not included
in equivalent testing) should be conducted to determine the
influence on service life of such factors as fuel ana fubricant coking,
erosion and contamination of components, and random accidental
damage (such as of blade edges) VP

A71-35467 # Coherence criteria for supersonic compressor
tests (Critéres de cohérence pour essais de compresseurs super-
soniques). Christian Capillon and Jean Reboux {ONERA, Chatillon-
sous-Bagneux, Hauts-de-Seine, France) La Recherche Aérospatiale,
May-June 1971, p 139-149 In French

Establishment of coherence criteria for measurements used In
judging the effectiveness of tests carred out This 15 necessary in
order to determine various aerodynamic and thermodynamic mag-
nitudes essential for the detailed understanding of complex processes
arising in a compressar where the flow passes several times from the
supersonic to the subsonic region These criteria have been defined
and perfected on an experimental freon compressor with low blade

height and a cylindrical test section, accurately representing a mobile
supersonic annular cascade. It appears that elementary compression

processes can be achieved with such a compressor, which s also
suitable for flow visuahzation, and s also an excellent model for
investigation of a cyhindrical section of a long blade supersonic
compressor FRL

A71-35468 # Linearized theory of the unsteady subsonic
flow in a two-dimensional straight cascade (Théorie linéarisée de
Fécoulement subsonigque nstationnaire dans une grille droite bi-
‘dimensionnelle). Jacques Leclerc (ONERA, Chatillon-sous-Bagneux,

544

Hauts-de-Seine, France) La Recherche Aérospatiale, May-June 1971,
p 151-163 11 refs in French
Consideration of the general problem of the blade stability of a
mobile wheel, assuming a light dispersion of the mechanical
charactenstics of the blade, taking rotor inertia into account in the
overall rotational vibration The problem of unsteady local hift
calculation is treated for two configurations, constdering the wheel as
an infinite two-dimensional cascade with any pitch and angular
setting In the first case the blade vibration 1s assumed to be
harmonic, synchronous, and identical except for its phase from one
blade to the next In the second case all blades but one are assumed
to be fixed Poisson’s method is used The series directly defining the
pressure kernel 1s replaced by a simpler and much more rapidly
converging series obtained by a Poisson transform The effects of
blade profile camber and of steady angle of attack, when these are
moderate, are taken into consideration by introducing a supple-
mentary term which depends linearly on the steady circulation
FRL

A71-35470 # Calculation of aircraft, helicopter blade, or
turbine blade airfoils for the exact compressibility law (Calcul de
profils d’alles d’avions, de pales d'hélicoptéres ou d’aubes de
turbomachines pour la loi de compressibilité exacte) Robert
Legendre (ONERA, Chatilion-sous-Bagneux, Hauts-de-Seine, France)
La Recherche Aérospatiale, May-June 1971, p 167, 168 In French

Development of a method simpler than that of Cauchy-
Fredholm for solving the Dirichlet problem in the plane of the
hodograph of the plane flow of a compressible fluld The method has
the advantage of directly furnistung the potential, pst, of the flow,
and generalizes the method which 1s apphcable to harmonic
functions FRL

A71-35488 # The development of a three-micron absolute
main oil filter for the T63 gas turbine. C W Lynch {(Avco Corp,
Avco Lycoming Div , Stratford, Conn ) and R B Cooper {American
Society of Mechanical Engineers, Fluids Engineering, Heat Transfer,
and Lubrication Conference, Detroit, Mich., May 24-27, 1970.)
ASME, Transactions, Series F - Journal of Lubrication Technology,
vol 93, July 1971, p 430-436

Description of the assembly design, indicator system, bench
testing, and 6000-hr engine testing of the three-micron absolute main
ol filter developed for the T53 gas turbine The new disposable
elements, running approximately 300 hours without clogging,
provide a much cleaner lubrication system and have eliminated
requirements for 25 hour filter inspections and 100 hour oil drains
One of the benefits of the new filter consists in that wear caused by
the abrasive action of oil containing one to five micron particles 1s
prevented through removal of these particles The other benefit 15 the
marked absence of o1l degradation with clean oil over long drain
intervals MV.E

A71-35526 # Concorde and C.E.V.: Cooperation between
firms and government offices or establishment in the flight test
program - Certification flights. J Renaudie (Centre d’Essais en Vol,
Brétigny-sur-Orge, Essonne, France) American Institute of Aero-
nautics and Astronautics, Aircraft Design and Operations Meeting,
3rd, Seattle, Wash., July 12-14, 1971, Paper 71-784. 14 p Members,
$1 50, nonmembers, $2 00

The flights which mark the progress made with the Concorde are
examined, and aspects of the training of the official pilots are
considered. The structure of the French organization for aiwrcraft
development certification and the Concorde flight test organization
are shown The functions of the CEV are discussed giving particular
attention to their work in connection with the Concorde A table s
presented showing Concorde flying hours up to certification GR



A71-35527 # Acoustics program for the Grumman Gulf-
stream §l. Russell P Goss (Grumman Aerospace Corp., Bethpage,
N Y') American Institute of Aeronautics and Astronautics, Aircraft
Design and Operations Meeting, 3rd, Seattle, Wash , July 12-14,
1971, Paper 71-783. 11 p. Members, $1.50, nonmembers, $2 00.

The goals of the Guifstream 11 acoustics program were low noise
levels 1n the cabin, compliance with Port of New York Authority
(PONYA) airport noise criteria, FAA takeoff and landing noise
certification, and qualification of structure against sonic fatigue
Noise levels as low or lower than those in airline and business aircraft
were obtained using an improved sidewall treatment, four-pane cabin
windows, airconditioning silencers and tsolation mountings for major
vibration sources such as the engines, APU, and inverter. PONYA
criteria were met and FAA noise certification obtained using thrust
cutback during take-off, the airplane has enough thrust to maintain a
favorable chmb rate even with the required thrust cutback Struc-
tures exposed to high noise levels during normal and reverse thrust
operations were tested to assure lifetime resistance to sonic fatigue

{Author)

A71-35528 # 4-D guidance of STOL aircraft. Robert J
Hynes, Lloyd E Stevenson, and E B Capen (U.S Department of
Transportation, Transportation Systems Center, Cambridge, Mass )
American Institute of Aeronautics and Astronautics, Aircraft Design
and Operations Meeting, 3rd, Seattle, Wash , July 12-14, 1971, Paper
71-770 44 p 7 refs Members, $1 50, nonmembers, $2 00

Prior to the advent of large-scale commercial STOL service,
some challenging navigation and guidance problems must be solved
Proposed terminal area operations may require that these aircraft be
capable of accurately flying complex flight paths, and in some
situations, maintaining a time of arrival envelope at way-points along
these paths (4-D guidance capability) This paper discusses problems
that arise in performing 4-D guidance and presents the resuits of an
imtial investigation of two of the candidate 4-D guidance schemes
that have been suggested The investigation was primarily concerned
with evaluating basic concepts and assumed a single arcraft
environment and the availability of perfect information to both the
pilot and the controller Other techniques are being investigated by
the FAA that may hold more promise when actual operational
constraints are imposed on the problem Preliminary simulation
results are presented and future work on the 4-D guidance of STOLs
1s outlined The results although presented for STOLs are applicable
also to the 4-D guidance of any RNAV equipped aircraft ~ (Author)

A71-35529 # The total in-flight simulator (TIFS) - A new
aircraft design tool. Philip A Reynolds (Cornell Aeronautical
Laboratory, Inc, Buffalo, N.Y } and James R. Pruner (USAF, Flight
Dynamics Laboratory, Wright-Patterson AFB, Ohio) American
Institute of Aeronautics and Astronautics, Aircraft Design and
Operations Meeting, 3rd, Seattle, Wash., July 12-14, 1971, Paper
71-794. 12 p 9refs Members, $1 50, nonmembers, $2 00 Contracts
No AF 33(615)-67-C-1157, No AF 33(615)-71-C-1110.

TIFS 1s a newly developed, variable stability C-131 arcraft with
the unique capability to vary Its flying qualities in all six degrees of
freedom. It also surpasses the utihty of past variable stability aircraft
through the realism possible in its separate, new evaluation cockpit
The capabilities and features of this in-fhight simulator considerably
broaden the ability of the designer to deal with difficult tradeoffs in
flying qualities problems This paper describes the aircraft and its
potential as a design tool Physical characteristics as determined In
flight and examples of simulation planning are given Fhight test
records of model-following performance are included (Author})

A71-35530 # The design and test of an integrally armored
cockpit. James Hodges (USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Ohio) and A H Pedersen {(McDonnell Aircraft Co,

A71-355633

St Louis, Mo ). American Institute of Aeronautics and Astronautics,
Aircraft Design and Operations Meeting, 3rd, Seattle, Wash., July
12-14, 1971, Paper 71-778. 13 p Members, $1 50, nonmembers,
$2.00.

Cockpit armor improves combat effectiveness for given mission
objectives The tradeoff 1s not armor weight vs aircraft performance,
but combat effectiveness vs attrition A cockpit concept exploiting
integral armor as the structural system is developed, and terminal
ballistic kinematics for a rapidly moving aircraft target are examined
experimentally. A sigmificant weight saving 1s shown to result from
exploiting the relevant kinematics, mold line tumbhing plates, and
integral structural armor An armor design criteria i1s developed and
demonstrated 1n full-scale experiments under threats representative
of close air support operations Mission tailored integral armor Is
shown to enhance combat effectiveness {Author)

A71-35531 ¥4 L-1011 flight test program. J. F Woodman
{Lockheed-California Co, Burbank, Calif ) American Institute of
Aeronautics and Astronautics, Aircraft Design and Operations
Meeting, 3rd, Seattle, Wash , July 12-14, 1971, Paper 71-789 17 p
Members, $1.50, nonmembers, $2 00

Description of the features and results of the testing of the
L-1011 TriStar three-engined commercial jetliner It i1s pointed out
that the TniStar has successfully cleared its most critical flight test
points on schedule with no indication whatever of a major structural
or design problem Although much of the statistical analysis of
systems and equipment s yet to be obtained, it can be confirmed
that original design goals have been met and that the awrcraft will
provide the advanced economic and operational capabihities required
by awrlines during the next two decades Perfect or near perfect
performances have been registered by the TriStar’s Autoland and
AFCS (Avionic Flight Control System) systems, the flight controls,
hydraulics, brakes and APU {Auxiliary Power Unit). MM

A71-35532 # Laboratory development of selected systems
in the Lockheed L-1011 TriStar. G Sim and C M Onspaugh
(Lockheed-California Co, Burbank, Calif )} American Institute of
Aeronautics and Astronautics, Aircraft Design and Operations
Meeting, 3rd, Seattle, Wash., July 12-14, 1971, Paper 71-782 18 p.
Members, $1 50, nonmembers, $2 00
Through the medium of the L-1011 laboratory test program,
selected design features of the airplane are reviewed. The all-flying
stabilizer, the direct lift control and the autoland systems are
examined n the context of the design background and the
developmental test programs employed The early flight performance
in automatic landing s illustrated to demonstrate the menits of
comprehensive ground testing in complex system development
{Author)

A71-35533 # Integral vanable geometry fuel tankage.
Levelle Mahood (USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Ohio) American Institute of Aeronautics and
Astronautics, Aircraft Design and Operations Meeting, 3rd, Seattle,
Wash , July 12-14, 1971, Paper 71-763. 20 p Members, $1 50,
nonmembers, $2 00

Discussion of a test program for vaniable-geometry external fuel
tank prototypes to evaluate therr performance as components of
operational aircraft by static structural tests, wind tunnel tests, and
flight tests on a F-111 aircraft. The elimination of the need for
different capacity tanks for one aircraft and a greater range for more
fuel are noted as the advantages of the variable geometry tank
designs over present drop fuel tanks Details are given on an integral
vaniable geometry fuel tank concept that will use the existing aircraft
structure, thus minimizing the requirement for umque components.
Also considered 1s a strike fighter concept with an integral vanable
geometry tank mounted at the intersection of the fuselage and top of
the high wing The attractiveness and the forrmidable technical
challenges of the development of integral vanable geometry fuel
tankage are indicated




A71-35582

A71-35582 Utilization and development prospects of
satellites for the civil aviation and merchant marine (Perspectives
d’utilisation et de développement des satellites pour I'aviation cwile
et la marine marchande) Bertrand Manuali {Centre National
d’Etudes Spatiales, Paris, France) Nawvigation (Paris), vol 19, July
1971, p. 299-315 5 refs In French

The nature and magnitude are assessed of aircraft and seacraft
location and communication needs of civil aviation and merchant
marine management that a satellite system could meet effectively,
a‘nd a preliminary defimition 1s attempted of the essenttal character-
istics that such a satellite system should possess An evaluation of the
global number of high-grade communication channels the cwil
aviation and merchant marine i1s hkely to need is followed by a
review of the implications of aircraft and seacraft antenna character-
istics and of present modulation techniques for optimum com-
munication channel frequencies between satellites and seacraft and
aircraft, as well as between satellites and ground stations The
operational utilization prospects of an Atlantic-Pacific three-satellite
system 1s then discussed, along with the techmical and economic
potentiahties of a first satellite generation MVE

A71-35604 # Study of the stability of a gyrohorizon-
compass (K issledovaniiu ustoichivosti girogonzontkompasa). S P
Sosnitskin  Akademiia Nauk SSSR, lzvestiia, Mekhanika Tverdogo
Tela, May-June 1971, p 26-28 5 refs In Russian

The stability of a gyrocompass 1s analyzed, taking into account
the vertical inertia component of its translational motion This
component 1s shown to exert an appreciable effect on the oscillations
of the sensitive element of the system Relations are obtained to
calculate the stability characteristics of a gyrocompass during
circulations and arbitrary periodic maneuvers of the ship A\ V4

A71-35608 # The problem of errors of a gyro device
mounted on a mobile platform (K voprosu o pogreshnostiakh
giroskopicheskogo pribora, ustanoviennogo na podvizhnoi plat-
forme} V F Kulakov and lu V Osetinsku Akademna Nauk SSSR,
lzvestia, Mekhanika Tverdogo Tela, May-June 1971, p 61, 62 In
Russian.

The effect of rotor asymmetry on the performance of a
two-degree-of-freedom gyro device mountéd on a dynamic platform
1s discussed It 1s shown that an insignificant rotor asymmetry with
respect to the rotation axis can cause appreciable errors in the
measurements of angular velocities and rotation angles vz

A71-35625 * # Propulsion systems trends. James F Dugan, Jr
{NASA, Lews Research Center, Advanced Systems Div, Cleveland,
Ohio) Unuversity of Tennessee Space Institute, Systems Oriented
Workshop on U.S Transportation, Tullahoma, Tenn., June 20-July
17, 1971, Paper. 33 p 7 refs

Propulsion systems as they exist today and some trends that are
anticipated for aircraft that might be flying in the 1980s are
presented The number one trend for commercial engines 1s to quiet
them to a level no louder than the normal background noise level of
the environment in which they will operate In military engines that
are not so severely noise constrained, the possibility of storchio-
metric gas turbine engines 1s within reach and will probably come
into being whenever a military requirement provides sufficient
motivation to develop such an engine Very high bypass ratio engines
are likely to find apphcation in V/STOL aircraft while the evolution
of vaniable geometry tnlets and exhaust nozzles receives 1ts impetus
from supersonic airplanes Both supersonic and V/STOL aircraft are
prime candidates for digital computer control systems that wiil
\ntegrate the control of the propulsion system, the airplane, and its
flight path Multimode propulsion systems and supersonic combus-
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tion ramjets may one day be utihized in hypersonic cruise and boost
aircraft while the first nuclear propelled aircraft most likely will fly
at subsonic speeds {Author)

A71-35629 # Flow behind the boundary layer separatton
point 1n supersonic flow {Techenie za tochkoi otryva pogranichnogo
sloia v sverkhzvukovom potoke) V la Neiland Akademna Nauk
SSSR, lzvestiia, Mekhanika Zhidkosti 1 Gaza, May-June 1971, p
19-25 8refs In Russian r

Theoretical study of the flow structure behind the separation
point of a laminar boundary layer in supersonic flow Analytical and
numerical solutions are obtained for simple semunfinite separation
regions beginning at the leading edge or on a smooth surface The
pressure plateau n a finite-length separation region 1s calculated on
the basis of an asymptotic theory The behavior of the solution s
analyzed in the region of free interaction and during transition into
the reversed flow region The results obtained made 1t possible to
calculate (in the first approximation) the pressure In the plateau
region and to formulate a mathematical basis for this effect
Relatively simple solutions are simultaneously obtained for semi-
infinite separation regions ™

A71-35630 # Calculation of the interaction of a supersonic
jet with a turbulent near wake behind a step (Raschet uzaimo-
deistviia sverkhzvukovoi strui s turbulentnym blizhnim sledom za
ustupom) L V Gogish and L V El'mkova Akademiia Nauk SSSR,
lzvestua, Mekhanika Zhidkosti i Gaza, May-June 1971, p 26-32 In
Russian

Investigation of plane and axisymmetric flow behind the butt
face of a body placed in a supersonic jet flow The interaction of the
supersonic jet and the turbulent wake i1s described by a system of
eight first-order differential equations, two of these equations pertain
to a single-parameter wake, while the remaining ones describe the
flow 1n a quasi-one-dimensional inviscid jet Flow in the near wake
corresponds to a singular solution of the equations, which passes
through a saddle singular point (the neck of the wake) Initial
conditions for the interaction flow are determined from integral
conditions for the joining of this flow with the mixing flow in the
1sobaric base region The calculations are n satisfactory agreement
with experimental data obtained by measuring pressures along the
wake and at the butt face for a plane Mach-2 3 jet ™™

A71-35631 # Calculation of the interaction of a turbulent
boundary layer with a supersonic outer flow behind a step (Raschet
vzaimodeistviia turbulentnogo pogranichnogo sloia s vneshnim
sverkhzvukovym potokom za ustupom) A N Antonov Akademiia
Nauk SSSR, Izvestia, Mekhanika Zhidkost: 1 Gaza, May-June 1971,
p. 33-40 15refs In Russian

The proposed integral method of calculating the turbulent flow
behind plane and axisymmetric bases makes i1t possible to determine
the pressure distribution, the displacement thickness, the momentum
thickness, and the friction in the region of interaction between a
boundary layer and an ideal outer flow The characteristics of an
incompressible, turbulent, equiibrium boundary layer are used to
calculate the flow behind the base, the flow parameters of a
compressible boundary layer are related to those for an incom-
pressible layer by the Cowles-Crocco transformation Results are
compared with experimental data ™M

A71-35632 # Three-dimensional boundary layer on a seg-
mented body at supersonic velocities (O prostranstvennom
pogranichnom sloe na segmental’nom tele pn sverkhzvukovykh
skorostiakh). G N Andreev and lu D Shevelev Akademua Nauk
SSSR, lzvestua, Mekhanika Zhidkosti 1+ Gaza, May-June 1971, p
41-48 6 refs In Russian



The finite difference method is used to calculate the three-
dimensional boundary layer arising on sphere-segment surfaces
placed in supersonic flow The strong local change in the profile
curvature near the edge of the spherical surface of a body formed by
the sector of a sphere makes it necessary to separate three different
regions of gas flow These regions include the flow on the spherical
surface, flow near the edge of this surface, and flow along the
inverted cone behind this surface A curvilinear difference grid 1s
constructed on the surface of the body The difference equations
approximating the initial system of differential equations are set up
for the case of arbitrary nonequidistant nodes of the grid Numerical
results are given for the drag and heat flux to the body at given wall
temperatures, unity Prandtl number, linear dependence of viscosity
on temperature, and angles of attack between 15 and 30 deg ™™

A71-35633 #

tions of boundary
avtomodel'nykh
uravnenn

Self-similar numerical and asymptotic solu-
layer equations for intense blowing (Ob
chislennykh 1 asimptoticheskikh resheniiakh
pogranichnogo sloia pn  bol'shikh vduvakh) E A
Gershbein  (Moskovskn  Gosudarstvennyr  Universitet, Moscow,
USSR) Akademia Nauk SSSR, lavestia, Mekhanika Zhidkost:
Gaza, May-June 1971, p 49-52 6 refs In Russian

Analysis of self-ssimilar solutions of equations for a laminar,
multicomponent, 1sothermal boundary layer at large rates of injec-
tion Asymptotic velocity profiles and boundary layer thicknesses are
given for different negative pressure gradients Numerical solutions of
the boundary layer equations are given for injection of a hydrogen,
mitrogen, and carbon dioxide gas mixture from the surface The
asymptotic solution is compared with the numerical results and its
range of validity is delineated ™™

A71-35636 # Investigation of the nonequilibrium condensa-
tion in supersonic jets and nozzles (Issledovanie neravnovesno:
kondensatsn v sverkhzvukovykh soplakh 1 struiakh) L M Davydov
Akademiia Nauk SSSR, Ilzvestua, Mekhanika Zhidkosti 1+ Gaza,
May-June 1971, p. 66-73 7 refs In Russian

The method of characteristics Is used to calculate gas flows with
allowance for equilibnnum and nonequilibrium condensation
processes The proposed recurrent relationships for calculating
condensation kinetics along the streamline substantially simplify the
computational scheme and reduce the time required for calculation
The method 1s used to study the influence of the nonequilibrium of
the condensation process on the flow of gas in supersonic nozzles
and jets issuing into vacuum A proposed approximate method for
calculating nonequilibrium condensation 1s based on integration of
one-dimensional equations along a streamline, using the flux density
distribution along this streamline TM.

A71-35646 # Contribution to the theory of transonic flows
(K teorit dvumernykh okolozvukovykh techenu). N G Bol'man
Akademia Nauk SSSR, lzvestia, Mekhamka Zhidkosti 1 Gaza,
May-June 1971, p 178, 179 5refs In Russian

The Navier-Stokes equations describing two-dimensional steady
transonic flows of a wiscous gas are reduced to a system of
quasi-linear equations which in turn lead to a hinear equation The
conditions for the uniqueness of solutions to boundary value
problems for the linear equation are established for flows past bodies
of revolution and for two-dimensional bodies A variety of boundary
conditions for which the uniqueness of the solution can be proved by
the method proposed are examined VP

A71-35647 # Calculation of the supersonic flow past V-
shaped wings by the method of establishment (Raschet
sverkhzvukovogo obtekaniia V-obraznykh kryl’ev metodom ustanov-
tenua). V | Lapyain Akademua Nauk SSSR, |zvestiia, Mekhanika
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A71-35754

Zhidkosti i Gaza, May-June 1971, p 180-185 12 refs. {n Russian

A method, in which the stationary solution is obtained as the
hmit of the nonstationary solution, using a large number of time
steps, 1s applied to the determination of the flow past V-shaped
wings with supersonic leading edges The ‘method of establishment’
1s applied to the space variable with respect to which the system of
equations of motion 1s hyperbolic, making use of Rusanov’s (1968)
difference scheme The pressure distribution over the wing span is
determined VP

A71-35649 # T-tail aeroelastic analysis for Fokker F.28. J.
Yff and R. J. Zwaan (Fokker-VFW, Amsterdam, Netherlands).
NATO, AGARD, Symposium on Unsteady Aerodynamics for Aero-
elastic Analyses of Interfering Surfaces, Tonsberg, Norway, Nov 3,
4, 1970, Paper 17 p 8 refs

Experimental and theoretical aeroelastic analysis of the Fokker
F.28 T-tall, using a flutter mode! and flight flutter tests. Control
surface flutter and the effects of lateral gust loading were also
investigated. A T-tal arrcraft generally involves aeroelastic and
dyna?ﬁic_ Eprot;lems due to the fact that the top-mounted stabilizer
causes very low fin resonance frequencies, and involves a large mass
coupling between fin bending and fin torsion, as well as an
aerodynamic coupling due to interference effects. For the F.28 this
already unfavorable situation was even more comphcated by the low
fuselage resonance frequencies as a consequence of the rear-mounted
engines. It was found that aerodynamic interference is of prime
importance for the calculation of lateral gust design loads and largely
influences flutter behavior. F.R L.

A71-35752 NAECON ‘71; Institute of Electrical and
Electronics Engineers, National Aerospace Electronics Conference,
Dayton, Ohio, May 17-19, 1971, Proceedings. New York, Institute of
Electrical and Electronics Engineers, Inc, 1971. 317 p Members,
$10 00, nonmembers, $13 50
Sessions cover recent developments regarding environmental
quality, arrcraft wake turbulence, avionic communications, airborne
reconnaissance, and navigation Approaches to vehicle electric
systems are discussed together with time frequency concepts for
better aerospace utilization, microelectronics, and biocybernetics
Other papers cover new developments in the field of computers
giving attention to the development of a higher order language
architecture
GR

A71-35753 Aircraft wake turbulence - An expanding area
of low-speed aerodynamics research John H Olsen (Boeing
Scientific Research Laboratories, Seattle, Wash ) In NAECON ‘71,
Institute of Electrical and Electronics Engineers, National Aerospace
Electronics Conference, Dayton, Ohio, May 17-19, 1971, Proceed-
ngs ! New York, Institute of Electrical and
Electronics Engineers, Inc, 1971, p. 17-22

A review of recent findings on the structure of a vortex wake
and 1ts interactions with following aircraft 1s given The review s
based on results reported at the September 1970 Aurcraft Wake
Turbulence Symposium sponsored by the Air Force Office of
Scientific Research and the Boeing Scientific Research Laboratories
Formation and disintegration processes are discussed ncluding
recently discovered instabihity mechanisms Interactions between a
wake and a following aircraft are shown to depend primarily on the
circulation of the wake and the span of the following aircraft
Varnious methods suggested for reducing wake hazards are discussed
Finally areas for further research are suggested {Author)

A71-35754 A tralling vortex model and its effect on a*
penetrating aircraft. Neal L Funston (USAF, Aeronautical Systems



“A71-35755

Div, Wright-Patterson AFB, Ohio)} and Stephen J Koob (USAF,
Institute of Technology, Wright-Patterson AFB, Ohio) In NAECON
‘71, Institute of Electrical and Electronics Engineers, National
Aerospace El_ectromcs Conference, Dayton, Ohio, May 17-19, 1971,
Proceedings New York, Institute of Electricai
and Electronics Engineers, Inc, 1971, p 23-27 5 refs

The high strength of the trailing vortex system produced by the
new jumbo Jet arrcraft has renewed interest in the study of the
vortex phenomenon and its effect on proximate awrcraft operations
In the present study, the trarhng vortex system produced by an
arcraft in flight and penetration of the system by a second aircraft
are modeled mathematically. The effect of turbulent mixing on the
persistence of the intact trailing vortices 1s modeled by modifying the
similar solution for a decaying laminar vortex The correction s
made by introducing an effective turbulent wviscosity which s
determined empirically The vortex induced velocity 1s superimposed
on the free stream velocity of a penetrating arrcraft to determine a
total velocity vector and angle of attack history Separation times
and distances required for safe operation in traffic pattern conditions
are predicted using a gust toad formula and maximum incremental
load factors Calculations were performed for several generator/
penetrator aircraft combinations {Author)

-A71-35755 Analysis of experimental measurements of
trailing vortex systems of large jet transport aircraft. Joseph J
Eisenhuth, Barnes W McCormick, Robert C Nelson (Aero Engineer-
ing Associates, State College, Pa ), and Leo J Garodz (FAA, Atlantic
City, NJ)} In NAECON ‘71, Institute of Electrical and Electronics
Engineers, National Aerospace Electronics Conference, Dayton,
Ohio, May 17-19, 1971, Proceedings _ New York,
Institute of Electrical and Electronics Engineers, Inc, 1971, p
28-35

This paper presents an analysis of data obtained by the Federal
Aviation Administration related to the characteristics of trailing
vortex systems generated by large jet awcraft Difficulty was
experienced 1n analyz:ng the data because of the comparatively large
spacing of sensors, but some significant information and conclusions
can be dernved from the analysis 1t was found that the velocity field
around a vortex produced by a large jet awrcraft 1s defined by a
loganithmic vaniation of circulation with radius For a hft coefficient
of unity, the core diameter was found to be approximately 5% of the
midspan chord while the maximum tangential velocity at the edge of
the core was about 70% of the aircraft velocity Both the diameter
and core appear to change in proportion.to the hft coefficient
Expressions are developed for predicting the velooity field produced
by the trailing vortices from large aircraft These should be used with
caution, however, until additional and more precise data are
obtatned (Author)

A71-35756 Development of a vortex laser Doppler veloc-
imeter., David G Francis (ARO, Inc, Arnold Engineering
Development Center, Arnold Aw Force Station, Tenn) In
NAECON ‘71, Institute of Electrical and Electronics Engineers,
National Aerospace Electronics Conference,_Dayton, Ohio, May
17-19, 1971, Proceedings T New York, Institute
of Electrical and Electronics Engineers, Inc, 1971, p 36-40 6 refs

Preliminary report on the status of a development project for a
three-component laser Doppler velocimeter system capable of
mapping velocity profiles or aircraft wake turbulence at altitudes up
1o 1000 ft Optical arrangements and tests results for back-scattering
and forward-scattering dual scatter systems are described, together
with equipment details of a prototype velocimeter intended for
measurements at 200 ft in the first phase of the development
program ™

A71-35757 The vortex wake hazard of large transports in
take-off and landing. Nicholas R Rotta and Theodore R Goodman
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{Oceanics, Inc, Plainview, NY ) In NAECON ‘71, Institute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings.
New York, Institute of Electrical and Electronics
Engineers, Inc., 1971, p 41-46 14 refs Contract No. AF
44(620)-70-C-0106
The configuration stability of a vortex pair in ground effect s
examined for the trailing vortex wake of a large high weight aircraft
In ground effect, the large scale motion of the vortices 1s adequately
represented by the equations of potential theory which shows the
vortex pair to descend to lower aititudes with increased separation
The stability theory indicates the vortex pair to be unstable, with the
instability and time estimated for break-up shown to depend on the
altitude at which the vortex pair was generated The results of the
study of the landing of a 747 shows good agreement with FAA
full-scale flight tests for the behavior of the vortex wake at low
altitudes (Author}

A71-35758 The AN/ARC-154(V) - A new approach to
airborne communications. Bernard J Beitman, Jr {Avco Corp , Avco
Electronics Div, Cincinnati, Ohio) In NAECON ‘71, Institute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings
) New York, Institute of Electrical and Electronics
Engineers, Inc, 1971, p 47-51

The AN/ARC-154(V} {Avco AT-430) provides, in a single radio,
capabilities normally implemented with two separate transcewvers
Covering the 2 to 76 MHz frequency range with USB, LSB, AME and
FM modes, the ARC-154 provides more capability than separate
hf/SSB and vhf/FM equipments and is expected to find wide
apphication n the smaller and single seat awrcraft Flght tests
conducted by ASD/WPAFB have demonstrated the practicality of
the radio Since the ARC-154 presents a new approach to airborne
communications, a brief techmical discussion s presented at the
block diagram level, emphasizing new concepts Using the ARC-154
as the foundation, the concept of extended frequency coverage and
multimode operation s expanded Consideration i1s given to adding
uhf/AM (225 to 400 MHz) and vhf/AM (110 to 156 MHz) Having
discussed the possibiity of providing a total communications
capability, navigation 1s discussed Input/output provisions and their
possible inclusion in the radio are reviewed for marker beacon, omni,
ILS, and uhf/ADF (Author)

A71-35767 The applicattion of Omega navigation to
general aviation. Richard H McFarland {Qhio University, Athens,
Ohio} In NAECON ‘71, Institute of Electrical and Electronics

" Engineers, National Aerospace Electronics Conference, Dayton,

Ohio, May 17-19, 1971, Proceedings New York,
Institute of Electrical and Electronics Engineers, Inc, 1971, p
107-112 6 refs

Omega navigation being implemented by the US Navy has
application to general aviation operations Flight experiments with a
Beechcraft Bonanza have shown some of the capabilities provided by
this system These experiments also showed some of the deficiencies,
all of which are believed surmountable with application of some
creative engineering A proposed solution for overcoming one
deficiency, diurnal course shift, 1s presented 1n this paper together
with experimental data indicating that the approach s a viable one
Pros and cons of Omega as applied to general aviation aircraft
navigation are also presented {Author)

A71-35770 Application of power conditioning to high-
voltage dc electric power systems for flight vehicles. Frank L Raposa
{US Department of Transportation, Transportation Systems Center,
Cambnidge, Mass} In NAECON ‘71, Institute of Electrical and
Electronics Engineers, National Aerospace Electronics Conference,



Dayton, Ohio, May 17-19, 1971, Proceedings
New York, Institute of Electrical and Electronics Engineers, Inc
1971, p 129-136 6 refs

This paper discusses the functions of power conditioning for
application to a high-voitage dc electric power system Sample load
profiles of an SST-type arrcraft are presented, and the power
conditioning needs are outlined Present and projected power levels
of power conditioners for different high-voltage dc distribution
systems are discussed The characteristics of thyristor switches are
reviewed, and the technology status of thyristor power conditioners
1s discussed. Two classes of thyristor power amplifiers are identified
for application to the flight vehicle {Author)

A71-35771 An assessment of high-voltage dc electrical
power 1n aircraft electrical systems. 8 J Wilson and J P O’Connor
(US. Navy, Naval Research Laboratory, Washington, DC} In
NAECON '71; Institute of Electrical and Electronics Engineers,
National Aerospace Electronics Conference, Dayton, Ohio, May
17-19, 1971, Proceedings o7 New York, Institute
of Electrical and Electronics Engineers, Inc, 1971, p 143-149 5
refs

if the presently used three-phase ac transmission system on
awrcraft were replaced by a higher voltage dc system using a ground
return, significant gains could be achieved in the weight of wiring,
number of wires, and total losses A comparison of weight advantages
and anticipated disadvantages with a 345-V dc system leads to the
recommendation of 230 V as a standard value for a dc system. A
quahtative companson 1s made between projected 230-V dc genera-
pon equipment and the presently available constant-frequency
three-phase ac equipment Little weight savings or efficiency gains
are anticipated, but the simphcity of the dc system would lessen
present problems in paralleling and maintenance A comparison of
utiization equipment for the two generation systems also shows
little reduction in weight Appreciable development work Is antict-
pated before realizing utilization equipment to operate at the higher
dc voltage Although considerable weight reduction in the weight of
transmission system wiring i1s possible, the adoption of the high
voltage dc system will not be readilly accepted until proven
generating and utilization equipment 1s available ™™

A71-35772 Reat-ime display system for increased recon-
naissance effectiveness. Gerald Glatt and Alfred Paley (Loral
Electronics Corp, Bronx, NY) In NAECON ‘71, Institute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings

) New York, Institute of Electrical and Electronics
Engtneers, Inc, 1971, p 150-157

A conceptual real-time reconnaissance cockpit display system
(RTRCDS) for arborne sensor systems 1s presented whose elements
provide night combat sensor imagery 1n the cockpit of recon-
naissance aircraft and on the ground at command posts Loral studies
of techniques using dark trace storage tubes for the real-time high
resolution display of line scan sensor data and MTF analysis of
performance are described Uses of the real-time display as a
navigation ad, for Bomb Damage Assessment and for target
detection, as well as display modes to meet human factor require-
ments for operator efficiency are discussed Flhight test results are
assessed for reconnaissance effectiveness and are extrapolated for
future improvement {Author)

A71-35775 A universal function unit for avionic and
missile systems. Frank J Langley (Raytheon Co, Missile Systems
Div, Bedford, Mass) In NAECON ‘71, Institute of Electrical and
Electronics Engineers, National Aerospace Electronics Conference,
Dayton, Ohio, May 17-19, 1971, Proceedings.
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New 'York, Institute of Electrical and Electronics Engineers, Inc.,
1971, p. 178-185 14 refs

The development of digital computer technology over the past
25 years has resulted 1n a degree of maturity in design and functional
circurts which enabled a universal, low-cost processor to be defined
for mass production and use in wirtually all computing and data
handling applications, thereby eliminating costly special purpose
designs and complex computer architecture This paper describes the
unwversal function unit, using design concepts already proven |n\an
existing experimental unit, and reviews current and future avionic
and russile digital processing requirements, tllustrating the applica-
tion of the universal processor and the reahzation of the processing
load together with other,major operational requ.rements  {Author)

A71-35778 A hardware executive control for the advanced
avionic digital computer system. R. O Berg and K J Thurber
{Honeywell, Inc , Minneapolis, Minn} In NAECON '71, Institute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings -

New York, Insutute of Electrical and Electronics
Engineers, Inc, 1971, p 206-213. 6 refs Contract No N
62269-70-C-0314.

Executive control of an advanced multicomputer system re-
quires a considerable amount of high speed computations A special
purpose hardware unit designed specifically to accomphish these
computations can enhance system operation Such a hardware umit,
utihzing an associative memory, 1s defined A definition of the
AADC base-line system s presented along with the functional
requirements of the executive The operational philosophy and
justification for the consideration of a special purpose hardware
executive ts given A functional description of the proposed
executive I1s shown with a list of al! required functions One function
1s described in detait The complexity required and the estimated
computational speeds obtainable, with the proposed hardware
executive, are presented and compared to equivalent software
executives Significant increases in speed with no penalty i cost or
reltability can be realized through the utilization of a special purpose
hardware executive control containing an associative memory.

{Author)

A71-35780 The ‘best’ arcraft electric power system ever
invented. John H Chaffin (General Dynamics Corp, Convair
Aerospace Div, Fort Worth, Tex )} In NAECON ‘71, Instiute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings
New York, Institute of Electrical and Electronics
Engineers, Inc, 1971, p 218-224
‘Best’ power system design effectively combines reliabiity,
simphcity, low cost, weight and size The F-111 system meets this
criteria Complete redundancy s provided in the primary ac power
and In the 28 volt dc power systems Conventional brushless,
oil-cooled, 60 KV A generators supply two load buses which normally
are 1solated but can be connected together in event of generator
faitlure DC power 1s provided from paralleled load buses supplied by
two 150 ampere converters The buses can be i1solated in emergen-
cies Emergency power 1s supplied by a 10 KVA constant speed
generator The primary generators are synchronized to eliminate beat
frequencies Solid state control and protection circuits provides
automatic protection against out of tolerance voltage and frequency
The pilot i1s provided manuat control of generator contactors System
status I1s presented by warning hights and a bus condition indicator
The system has proven to be reliable, easily maintained, and has
probably a lower weight to power available ratio of any aircraft
power system to date (Author)

A71-35781 Integrated drive generator offers significant
advantages for aicraft electrical power systems. J K Taulbee



A71-35782

(Westinghouse Electric Corp , Aerospace Electrical Div , Lima, Ohio).
In NAECON ‘71, Institute of Electrical and Electronics Engineers,
National Aerospace Electronics Conference, Dayton, Ohio, May
17-19, 1971, Proceedings. New York, Institute
of Electrical and Electronics Engineers, Inc., 1971, p. 225-228.

The new line of aircraft generators described offers dramatic
improvements in weight and reliability The weight 1s less than half,
and the life has increased by a factor of 10 when compared to the
best equipment formerly available. These advantages are primarily
the result of a new cooling method The generators are cooled by o1l
sprayed directly on the heat generating components. {Author)

A71-35782 Power controllers for automatically controlled
electrical systems. D E Baker (Westinghouse Electric Corp, Aero-
space Electrical Div, Lima, Oho) In NAECON ‘71, Institute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings i
New York, Institute of Electrical and Electronics
Engineers, inc., 1971, p 229-233
The Remote Power Controller (RPC) is the static counterpart of
the electromechanical protective circuit breaker RPCs are essential
to the realization of a truly static Automatically Controlled
Electrical System for aircraft and spacecraft applications The RPC
provides the load control needed to execute the commands of the
distribution computer as well as the protection needed to protect the
system wiring and the RPC itself against overloads and faults
Therefore, the development of the RPC is of substantial importance
The RPC performance requirements place large demands on the
power semiconductor devices and circuit configurations These
demands are advanctng the state of the art in the static switch field
This paper deals with the problem areas related to the development
of ac and dc RPCs capable of withstanding adverse aircraft
environments The development has resulted in circurts with per-
formance characteristics superior to previous technology without
sacnifice of the three most important parameters size, weight and
cost {Author)

A71-35783 Some systems aspects of random access signal-
ling. Darlow G Botha (Texas Instruments, Inc, Dallas, Tex ) In
NAECON ‘71, institute of Electrical and Electronics Engineers,
National Aerospace Electronics Conference, Dayton, Ohio, May
17-19, 1971, Proceedings New York, Institute
of Electrical and Electronics Engineers, Inc, 1971, p 234-239
Research supported by Texas Instruments, Inc
Some aspects of the application of a random access signalling
system to an aircraft control system are discussed A model of the
radio environment s described and the model parameters related to
the control system requirements The model shows that, for simple
time-frequency matrix signals, the number of system accesses 1s
optimized when sndividual signals are transmitted with a redundancy
of 7 to 19, with maximum randomness in the signal This opttmum
corresponds to a total system data rate of 0 025 bits per second per
cycle of system spectrum allocation The tmplications of the
principle of random access signalling for the control system are
discussed the allocation of system capacity to indwvidual terminals,
the utihzation of the individual terminal allocation for maximum
flexibility, some technology implications of signal design parameter
choice, and how the principle offers potential for control system
improvements, including compatibifity with existing systems
{Author}

A71-35789 * A digital V-O-R navigation converter. C
Raymond Somerlock and John C Lyons (NASA, Goddard Space
Flight Center, Greenbelt, Md) In. NAECON ‘71, Institute of
Electrical and Electronics Engineers, National Aerospace Electronics
Conference, Dayton, Ohio, May 17-19, 1971, Proceedings N
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New York, Institute of Electrical and Electronics
Engineers, Inc , 1971, p 271-274.

The V-0O-R indicator consists of a custom designed large scale
MOS integrated circuit {IC) and several commercially available 1C’s
to process the V-O-R measurement digitally and to present the pilot
with a numeric hands-off presentation of his V-O-R radial Since the
phase delay measurement is made directly with digital techniques, no
null indicators or resolvers are required, and all scale reading errors
are eliminated. Accuracy, size, weight, and cost are all comparable
to, or better than, the standard design. MM

A71-35799 A new approach to the calculation of tran-
sonic flows. J C Crown (Indiana University, Purdue University,
Indianapolis, Ind } S/AM Journal on Applied Mathematics, vol 20,
June 1971, p 677-697 22 refs USAF-supported research
Description of a mesh method for obtaining supercritical flows
when the shock wave 15 at the trailing edge Essential in this method
1s the introduction of a transonic flow function into exact inviscid
flow equations, a procedure facilitating an appropriate representation
of two-dimensional and axisymmetrical flows and, thus, the solution
of transonic flow problems Flow patterns with a normal shock wave
or an oblique shock at the trailing edge can be treated by this
method Sample results are given for a circular arc airfoil at zero
incidence v.Z2

A71-35811 Determining loadability through system simu-
lation. M. J Coulter (Douglas Aircraft Co, Long Beach, Calf)
Saociety of Aeronautical Weight Engineers, Annual Conference, 30th,
Newport Beach, Calif., May 3-5, 1971, Paper 900 6 p

Description of methods that can be used to evaluate proposed
systems. The proposal chosen as an example constders potential cost
savings by using onboard weight and balance equipment in conjunc-
tion with a fully mechamzed cargo pallet transfer system This
loading system 1s evaluated through a wide range of parameters by
means of stochastic processes In computer-based simulation models
The modeling techniques described may have application to current
operational analyses These could be evaluations of comparative
loadability characteristics of different awrcraft, or studies of the
effect on loadability due to changes in balance restrictions for a
particular aircraft Potential apphcations of balance analyses of this
type should also be considered as part of overall studies of complete
cargo handling systems (Author)

A71-35812 The administration of a cost/weight tradeoff
program G W Schmiedeke (Douglas Arwcraft Co, Long Beach,
Calif) Society of Aeronautical Weight Engineers, Annual Con-
ference, 30th, Newport Beach, Calif , May 3-5, 1971, Paper 899. 19
p
This paper presents the administrative techmiques of a cost/
weight tradeoff program for a modern jet transport airplane It
introduces the concept and philosophy of using a defined cost/
weight value as part of basic design criteria and discusses the full
scope of a program to assure its overall apphication to vehicle design
The role of Management and Weight Engineering in Weight Reduc-
tion Programs 1s discussed 1n detail Particufar emphasis 1s piaced on
the concept of generating and maintaining a large number of weight
saving i1deas from which Management can select the type and amount
of weight reduction that appears desirable for meeting weight
guarantees and the competition Procedures for converting weight
saving deas Into actual hardware weight reductions are presented in
outline form Problems associated with assuring weight optimization
of subcontract and vendor products are also discussed 1n detail
{Author)



A71-35813 Learning to live with the OBAWS. Alexander
M Fiipov {BLH Electronics, Inc., Waltham, Mass) Society of
Aeronautical Weight Engineers, Annual Conference, 30th, Newport
Beach, Calif., May 3-5, 1971, Paper 897. 13 p.

Study of the sources and magnitudes of errors in Boeing 747
static aircraft weight values obtained by means of the on-board
aircraft weighing system (OBAWS) and by manual calculations
yielding manifest values Sixty-two sets of data, collected from
forty-éight arrcraft, have been analyzed Comparisons of OBAWS and
manifest values for fifty-one sets of data, taken from thirty-six of the
forty-eight aircraft, indicate that the distribution of discrepancies
between OBAWS and manifest values has a standard deviation of plus
or minus 1 07% of full scale, or plus or minus 7,597 pounds Formal
tests made on the 747-100 awcraft indicate that OBAWS can be
expected to meet targeted accuracy requirements under normal
operating conditions MVE

A71-35814 Weighing in place J R McCarty (United Air
Lines, Inc, San Francisco, Calif )} Society of Aeronautical Wesght
Engineers, Annual Conference, 30th, Newport Beach, Calif , May
3-5, 1971, Paper 898 7p

Discussion of the implementation of an idea to permit the
weighing of an aircraft, utiizing load cells, while 1t remains on jacks
during an overhaul at maintenance operation Fixtures are threaded
onto the screw extension of the standard awrcraft tripod jack and
become a part of the jack When 1t 1s time to weigh the aircraft the
small jacks and load cells are inserted into the fixtures, the aircraft is
raised shghtly, approximately 1/32 inch, transferring the weight to
the load cells, and the weight readings are taken GR

A71-35815 Non optimum factor and prehiminary weight
estimation of a boron composite wing structure. Donald J Lamorte
(Grumman Aerospace Corp, Bethpage, NY ) Socrety of Aero-
nautical Weight Engineers, Annual Conference, 30th, Newport
Beach, Calif., May 3-5, 1971, Paper 891. 19 p Contract No AF
33(615)-68-C-1301

A rapid method is described for sizing boron-epoxy laminates
for purposes of preliminary design A comparison is made of the
weights of a wing box beam using this approach and the weights of
an actual wing box that was designed, fabricated, and tested On this
basis, a nonoptimum factor of 16 s derived This compares quite
favorably wrth the nonopumum factors of approximately 1.5 for
aluminum and titanium wings MVE

A71-35816 The STAN/MASS system of determining air-
craft weight and balance. Barry J Hawkins (Fairchild Camera and
Instrument Corp , Commack, N Y} Society of Aeronautical Weight
Engineers, Annual Conference, 30th, Newport Beach, Calif., May
3-5, 1971, Paper 896 13p

The STAN-MASS system s presently installed on a USAF C-7A
aircraft and an airline 727B The MASS system provides the means of
essentially eliminating landing gear strut friction without taxnng the
aircraft The basic concept of Integral Weight and Balance Systems
(IWBS) 1s discussed together with their basic design requirement and
their ultimate future The various factors examined could be of help
n the decision of an airline whether to select an IWBS. GR.

A71-35817 V/STOL airplanes with vectored thrust propul-
ston-systems. Ted J Graham (McDonnell Awrcraft Co, St Louss,
Mo ) Society of Aeronautical Weight Engineers, Annual Conference,
30th, Newport Beach, Calif , May 3-5, 1971, Paper 894. 15 p.

Some basic V/STOL propulsion systems are compared with the
vectored thrust concept, and special design considerations of
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V/STOL aircraft with respect to weight and balance, typified by the
vectored thrust design are examined. The special character of these
design considerations i1s determined by the pronounced effect of
small changes 1n the weight and center of the gravity-lift-thrust
relationship on the performance The competitive stature of the
vectored thrust V/STOL with a conventional takeoff and landing
arcraft with short field capability 1s considered V/STOL vectored
thrust aircraft are competitive in the Close Air Support role The
tower the takeoff and landing distance becomes, the greater 1s the
competitiveness of the V/STOL vectored thrust aircraft G.R

A71-35818 The influence of composite materials on air-
craft weight, design and performance. J. E Augustus (McDonnell
Aircraft Co, St Louis, Mo.) Society of Aeronautical Weight
Engineers, Annual Conference, 30th, Newport Beach, Calif., May
3-5, 1971, Paper 888. 23 p 8 refs

Discussion of the various applications of composites on present
and future arcraft designs intended to operate in the Mach 2 to
Mach 45 range Parametric comparisons for near-term and future
arcraft are presented These parametncs illustrate weight and
performance results with respect to various applications of com-
posites as compared with all-metal arcraft structural concepts and
designs All-metal aircraft for the future, which are on an equal basis
with composite aircraft, are considered Major emphasis 1s orientated
toward the advantages of future arcraft concepts designed with
composites in their initial or preliminary design stages FRL

A71-35819 Weight prediction techniques and trends for
composite material structure. Robert J Taylor (McDonnell Asrcraft
Co, St. Lowss, Mo.). Socrety of Aeronautical Weight Engineers,
Annual Conference, 30th, Newport Beach, Calif, May 3-5, 1971,
Paper 887 20 p. 24 refs

Study of the weight reduction potential of advanced composite
matenials in aerospace structures No other material combines such
high strength and stiffness with ease of fabrication. Use of
boron/epoxy on the F-4 rudder saved 16.2 ib of structure and 6.3 Ib
of balance weights for a 35% saving. Most of the hardware
development programs achieved weight savings of about 30%, which
15 in agreement with most of the analytical studies It 1s considered
that maximum wetght savings from composites will occur in
uniaxially loaded struts and/or trusses and in stiffness-critical
components A weight estimation technique 1s proposed which first
estimates the structural weight as though 1t were aluminum and then
modifies the estimate through several factors, accounting for the
different mechanical properties and construction techniques, to
arrive at a composite material structural weight FRL

A71-35824 A new design weight and center-of-gravity
determining fixture. Donald J Williams and Ronald N Cazier
(Thiokol Chemical Corp, Brigham City, Utah). Society of Aero-
nautical Weight Engineers, Annual Conference, 30th, Newport
Beach, Calif, May 3-5, 1971, Paper 879 37 p

Description of the equipment, principle of operation, calibration
data and techniques, accuracy, errors, and repeatability of the model
WCG-91-2-10K mass and CG determining system The system 15 the
largest device ever built which uses a mechanical beam balance for
Mmeasuring mass and a separate and distinct system composed mainly
of two electronic load cells for measuring CG moment The device
Mmeasures mass within an accuracy of 0 032% of applied load over a
range as wide as 500 through 10,000 Ib The CG of the load can be
measured by this new fixture to within 0013 in {longitudinal) and
0005 in (lateral and vertical) The fixture s versatile, in that it will
accept rocket motors in both the horizontal and vertical positions
and any other object not exceeding the gross weight and dimensional
limitations of the system

MM
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A71-35825 Design and weight aspects of advanced com-
posites in complex fuselage structures D L Reed and F. Olson
{General Dynamics Corp, Convar Aerospace Div, Fort Worth,
Tex.) Society of Aeronautical Weight Engineers, Annual Conference,
30th, Newport Beach, Calif., May 3-5, 1971, Paper 889 35 p
Contract No AF 33{615)-69-C-1494

This paper describes the design, analysis and testing of a
full-scale section of F-111 aft fuselage constructed from a variety of
advance composite materials This work represents the first apphca-
tion of advanced composites to complex fuselage structure Maxi-
mum utihzation of composites was mantained in both the shell
structure and substructure A wide variety of advanced composites
and their applications were evaluated In a design and fabrication
effort A 160 inch full scale static test component was designed,
fabricated and tested to destruction. Fourteen subassemblies of
frames and panels were fabricated and assembled into a 920 pound
component utiizing 460 pounds of advanced composite materials
Static test of the part included loading in bending with simultaneous
application of internal pressure Analytical predictions were obtained
with a finite element simulation of the primary structure Deflection
gauge and strain gauge data showed excellent agreement with
analytically predicted results Weight savings of up to 29 percent
were obtained on various elements of the structure An overall
wetght savings of 18 percent with respect to equivalent metallic
structure was realized {Author)

A71-35826 Analytical weight determination of articulated
mamn rotor blades. James R Neff (Hughes Tool Co, Culver City,
Calif } Society of Aeronautical Weight Engineers, Annual Confer-
ence, 30th, Newport Beach, Calif , May 3-5, 1971, Paper 893. 37p 5
refs
This paper develops a method for estimating the weight of
articulated main rotor blades The results of the method should be
suitable for use 1 preliminary design and weight evaluation,
particularly 1n the case where parametric design studies are per-
formed to study weight and performance tradeoff trends An
approximate expression for blade running weight in terms of
performance and geometric parameters 1s presented A method of
estimating antinode weights required to achieve a specified first-
mode flapwise natural frequency s included so that total blade
weight may be obtained A computer program for making a more
comprehensive (but still approximate) estimate- of blade weight,
blade section structural proportions, and section properties useful for
subsequent detalled analyses i1s presented These results should be
useful for establishing intial values of blade properties to use in
comprehensive dynamic and structural programs necessary for final
substantiation, the program is brief enough to be a practical one for
use n parametric studies The method presented 1s hmited to
articulated, shaft-driven main rotor blades having performance
capabilities within current conventional helicopter limitations
{Author)

A71-35827 Testing of two integral weight and balance
systems on the C-7A. Edward Low (USAF, Washington, DC)
Socrety of Aeronautical Weight Engineers, Annual Conference, 30th,
Newport Beach, Calif., May 3-5, 1971, Paper 881 10 p

Description of the features, installation and maintenance
problems, as well as requirements and testing of a strut pressure
system and an axle strain gauge installed in the DeMavilland C-7A
All the systems had difficulty compensating for slope After the
hydraulic pump was modified, the strut pressure system met most of
the requirements Without some agitation to reduce strut friction
error, 1t exceeded limits The axle strain gauge system output was
hmited by shunting of the load away from the axle It was very
sensitive to weight changes and external forces, yet appeared to shift
over a period of ime A need exists for weight and balance systems
but 1t Is suggested that these be carefully matched to the aircraft It
1s pointed out that rehability shoufd receive more emphasis now
placed on accuracy MM
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A71-35899 # Age of the RPV Wilam A Anderson
(Teledyne Ryan Aeronautical, San Diego, Cahf} Teledyne Ryan
Aeronautical Reporter, vol. 32, Summer 1971, p 29

Evaluation of remotely piloted vehicles (RPV), the development
of which has made possible a high degree of ‘pilot’ participation 1n
areas where he functions best The RPV concept Is being considered
for missions such as air superiority and weapons delivery, conducted
in severely hostile environments. In these applications the goal 1s to
maintain the advantages of manned flight through use of new
sensors, data hnks, computers, and display systems without the
disadvantages, such as hfe support systems, physical limitations,
flight safety considerations, and loss of life F R.L

A71-35904 Air-coohing of a turbine blade. Tsuyoshi Hirok:
{Ishkawajima-Harima Heavy Industries Co, Ltd , Tokyo, Japan) /H!
Engmneering Review, vol 4, Mar 1971, p 17-24
An air-cooled turbine blade was designed for the first stage
turbine of a fan-jet at a turbine inlet temperature of 1150 C The
rotor blade was cooled by means of a number of straight holes The
nczzle vane was cooled by arr impinging perpendicularly on the
cooling surfaces Two-dimensional cascade tests were carned out to
obtain the heat transfer data, cooling efficiency, and the temperature
distribution within the blade sections It 1s concluded that the
temperature distribution of the nozzle vane must be improved
although the mean vane temperature reached the intended value
GR

A71-35923 # Formation flight technology. T K. Speer, E.
C. Mills, and J L. Tate (Lockheed-Georgia Co, Marietta, Ga)
Aircraft Engineering, vol 43, July 1971, p 4-8.

The evolution of formation flight technology 1s briefly reviewed,
and the major characteristics are discussed of three specific station-
keeping concepts developed since 1963 Results of detailed simula-
tion studies of the dynamic station keeping geometry are presented
in the form of fundamental formation flight stability criteria
Various approaches to further systems refinement are evaluated in
terms of their assets and labilities The extension of present-day
technology to development of formation flight systems for short
range aircraft such as helicopters and V/STOL transports s con-
sidered M.V.E.

A71-35924 # Increasing responsibility for skilled men. E
Gregory Aircraft Engineering, vol 43, July 1971,p 11-13

Review of the procedures adopted within BEA n formuiating
and negotiating the second of the two complementary three-year
agreements, the first in 1964/1965 and the second in 1968/1969
These procedures reflect current thinking concerning productivity
agreements n industry which, 1t 1s felt, should be negotiated on a
plant basis, and not on an industry-wide one, with the active
participation of the staff in order that the deal gain acceptance and
fulfill 1ts promise The development and negotiation of the 1969
agreement are described for each of the various categones of
tradesmen and for the maintenance workers and storekeepers MV E

A71-35925 # Prediction of wing group weight for pre-
liminary design. E Torenbeek (Delft, Technische Hogeschool, Delft,
Netheriands) Aurcraft Engineering, vol 43, July 1971, p 186,17, 20,
21. 8 refs.

A semiempirical relationship 1s derived for the structural weight
of wings, apphcable to a wide range of subsonic aircraft The method
1s based on a generalized expression for the material required to resist
the root bending moment due to wing lift in a specified flight
conditton Appropriate factors make the result applicable to canti-
lever and braced wings, for passenger and general aviation aircraft



and for freighters An assessment of the accuracy, based on actuat
wing weights of 46 aircraft, indicates that a standard deviation of
9.64 per cent 15 achieved. The weight formula presented allows for
the effects of vanations in the main wing dimensions and operationat
limits of the airplane and 1s therefore suited to parametric design
studies. {Author)

A71-35995 Lockheed L-1011 - A new jumbo jet. Richard
W. Schulz Airport Forum, no 2, 1971, p 5-14. In Enghsh and
German

The L-1011 TriStar incorporates many design features which
enhance 1ts acceptability into the world’s airport system and
optimize ground handing operations. The aircraft 1s designed to
carry from 250 to 400 passengers. Favorable economics of the
arrcraft permit 1t to be used on either short or long segments and to
operate in and out of medium size airports as well as major hubs. The
L-1011 1s comparable in size to most of the larger arcraft in
operation. It is considerably smaller in all respects than the Boeing
747 The general layout of the aircraft 1s discussed together with the
power plant, and aspects of passenger, cargo and baggage handling,
fueling, and galley servicing G R.

A71-35996 Equipped for the seventies - Basle-Mulhouse
Airport. Theodor Stauffer (Flughafen Basel-Mulhausen, France)
Airport Forum, no 2, 1971, p. 17-21, 23, 24, In English and
German

France and Switzerland began the construction of provisional
runways and buildings of the airport in 1946, on French territory
near the Basle frontier Since 1953 the Basle-Mulhouse airport is
operated as a binational facility. Under the intergovernmental
convention, the Swiss must be able to use the airport as If it were a
Swiss airport, and the French as if it were a French one The traffic
structure of the arport 1s examined, and an account of the new
buildings 15 given. Questions of future development are discussed
giving attention to a lengthening of the runway GR

A71-35997 Narita - Tokyo's new airport. Hirofumi twata
{New Tokyo International Airport Corp., Narita, Japan) Awport
Forum, no 2,1971, p. 34-40, 42, 43. In Englsh and German

An intensive survey of 20 possible sites for a second inter-
national airport was carried out in 1965 In July 1966 the
government finally designated the new airport site at Sanrizuka, by
the city of Narita Problems connected with the distance of the
airport from the city center of Tokyo will He solved by the
development of faster transportation The runway system will
comprise two parallel runways 13,100 ft and 8200 ft long, and a
10,500-ft crosswind runway intersecting the main runway Each
runway will have two parallel taxiways in order to permit high-speed
handling of aircraft on the ground. Air navigation aids such as ILS,
VOR-DME, NDB, ASR/SSR, hghting and other wvisual aids will be
installed. Aspects of passenger and aircraft handling are discussed,
and questions of ATC, access to the arrport and freight handling are
considered GR

A71-35998 New navigation and traffic control systems.
Hans-Jurgen Rieks. Airport Forum, no. 2, 1971, p. 49-54, 56, 58-60
In English and German.

It was neceesary,' in the interests of fhight safety, to create
separate traffic zones in which the various aircraft covered by a
common control system could operate This led to the establishment
of controlled and uncontrolled awspace It 1s pointed out that
because of atr traffic growth rates very careful planning of effective
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procedures and systems will be needed if the air traffic volume of the
coming decades 1s to be handled with at least the present degree of
safety. Plans for taking steps to cope with the increased air tratfic are
dhiscussed. A systems analysis which is imtially based on the structure
of the airspace I1s considered, and possible means of increasing
capacity are examined giving particular attention to Western Europe
and the Atlantic area Requirements for an ILS successor are
discussed together with the advantages of area navigation GR.

A71-36000 'Destgn of asphalt pavements for heavy aircraft.
John M Edwards {Shell International Petroleum Co , Ltd , London,
England) and Cornelius P Valkering (Koninklike Shell Laboratory,
Amsterdam, Netherlands) Airport Forum, no 2, 1971, p. 75-78,
80-82, 84,85 15 refs In English and German

It 1s pointed out that analytical methods of design have been
restricted to the effects of single wheels. It 1s doubtful whether
existing methods are now acceptable 1n connection with the
designing of pavements for new multiwheel aircraft To meet the
need for a more realistic method of assessing the stress distribution
below the whee! arrangements of these aircraft, Shell has developed a
computer program named BISTRO Probably the most widely
accepted method of pavement design i1s based on the CBR (California
Bearing Ratio) of the soil. However, this approach does not take into
account the effect on stress distribution within the structure of using
construction materials other than unbound aggregates A more
fundamental method to overcome these shortcomings is discussed,
gwing attention to a three-layer system. GR

A71-36017 # Using the ONERA/SAMA hypersonic wind
tunnel for supersonic combustion ramjet tests C Soulier and J
Laverre {ONERA, Chaullon-sous-Bagneux, Hauts-de-Seine, France)
{Supersonic Tunnel Association, Meeting, 35th, Dallas, Tex., Mar. 8,
9, 1971 ) ONERA, TP no 924, 1971 11p 8refs

Review of the design and operation of the heater and Mach 6
nozzle of the S4MA wind tunnel, and description of the modifica-
tions the heater and nozzle underwent in their adaptation for testing
a supersonic combustion chamber of a hydrogen burning ramjet
engine. These modifications are shown to include the replacement of
the aerodynamic nozzie by the combustion chamber to be tested
The chamber 1s supplied through a duct in such a manner that
velocity, temperature, and pressure conditions at the engine inlet are
the same as those in operation in a ramjet flying at Mach 6 at 30 km
altitude M V.E

A71-36020 # Study of fluctuations of wall pressure in
transonic flow on a cone-cylinder body with a narrowed rear body
(Etude des fluctuations de pression pariétales, en écoulement
transsonique, sur ensemble cone-cylindre présentant un retreint).
Alain Bourgine (ONERA, Chitillon-sous-Bagneux, Hauts-de-Seine,
France) (International Union of Theoretical and Applied Mechanics,
Symposium sur les Couches Limites Instationnaires, Quebec, Canada,
May 24-28, 1971.) ONERA, TP no 942, 1971. 31 p. 7 refs In
French

Experimental study of the transonic buffeting environment of a
cone-cylinder-cone mussite-type body in the Mach number range
between about 0.7 to about 1 1. The experiments were conducted in
the S2MA transonic wind tunnel at ONERA to determine the
distribution of static and fluctuating pressures on the walls of two
perfectly rigid and fixed models of different scale Spectral analysis
of the data and visualization of the near flow field by shadowgraphs
were performed High intensity fluctuating pressures were found at
the rear of the models, mainly at high subsonic Mach number (about
0.9). This 1s due to the separation of the flow and the instability of
the shock wave position. RMS levels of the order of 168 dB and an
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increase of the low frequency content were then obtained. The
effects of model scale, angle of attack, dynamic pressure, and
Reynolds number were studied Generahzed nondimensional spectra
make it possible to put confidence in application of these results to
such full-scale missiles. F R.L.

A71-36021 # Transonic testing of the air intake and after-
body of an engine nacelle (Entrée d’air et arriére-corps de fuseau-
moteur en transsonique). Jacky Leynaert (ONERA, Chétillon-sous-
Bagneux, Hauts-de-Seine, France) (NATO, AGARD, Facilities and
Techmques for Aerodynamic Testing of Transonic Speeds and High
Reynolds Numbers, Gottingen, West Germany, Apr. 26-28, 1971.)
ONERA, TP no 943, 1971. 11 p. In French.

Study of a double-flux engine nacelle at high subsonic Mach
numbers and high Reynolds numbers, using separate models for the
air intake and the afterbody. The afterbody test shows that the
conditions of variable jets do not react significantly on the upstream
flow around the nacelle intake except in the immediate vicinity of
the exhaust Thus justifies the large-scale study of the air intake with
a model supported downstream by a cylindrical tube replacing the
jet Similarly, mass-flow rate variations of the air intake do not react
on the flow around the afterbody This allows study of the afterbody
mounted on a sting located upstream FRL.

A71-36037 * # Sting-free drag measurements on ellipsoidal
cylinders at transition Reynolds numbers. M. Judd, M Viajinac, and
E. € Covert (MIT, Cambridge, Mass } Journal of Fluid Mechanics,
vol 48, July 28, 1971, p 353-364. 12 refs Contract No. NAS
1-8658

The drag coefficient for a family of axially symmetric ellipses of
fineness ratio 4, 5, and 8 was measured for Reynolds numbers up to
1,000,000 The drag data reported were obtained by suspending
etlipsordal models in a subsonic wind tunnel by means of a magnetic
balance and suspension system. The wind tunnel interference effects
were determined by cross plotting the measured drag coefficient, at
constant Reynolds number, against model size All the models had a
similar smooth finish. G.R.

A71-36061 Some considerations in the development of a
holographic display for a blind landing system. Willlam A Shapiro,
Ernest J Lademann, and Charles J Kramer (Bendix Corp, Naviga-
tion and Control Div, Teterboro, NJ) In Photo-optical in-
strumentation for the 70’s, Society of Photo-optical Instrumentation
Engineers, Annual Technical Symposium, 156th, Anaheim, Calf.,
September 14-17, 1970, Proceedings. Sym-
posium co-sponsored by the US Air Force and the US Army
Redondo Beach, Calif,, Society of Photo-optical instrumentation
Engineers (SPIE Annual Technical Symposium Proceedings Volume
3), 1971, p 123128

Description of a holographic system which provides an image
perspective vaniable over a wide field of view The image s
two-dimensional and can be used as the input in optical systems
corrected for only one plane The method used for hologram
manipulation s very effective in achieving maximum hologram
efficiency n that it uses a fixed relation of reference wave inclination
and shape to the holografn surface The use of narrow-beam
reconstruction facilitates the matching of the reference wavefront
and permits the applications of either a collimated laser beam with
an ‘unrolled’ hologram or a cyfindrical-section beam with constant
parameters vz

A71-36118 # Interaction between an underexpanded jet and
an oncoming rated supersonic jet (Vzaimodeistvie nedorasshirennoi
strui so vstrechnoi sverkhzvukovoi raschetnoi struei). O § Zelenkov
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In Gasdynamics and heat transfer Number 2 (Gazodinamika i
teploobmen Number 2) i Edited by I, P
Ginzburg  Leningrad, lzdatel'stvo Leningradskogo Universiteta
{Leningradskii Gosudarstvennyi Universitet, Uchenye Zapiski, No.
357, Serna Matematicheskikh Nauk, No. 46), 1970, p. 8191 In
Russian

Photographic study of colliding underexpanded and normally
expanded supersonic jets In a two-wind-tunnel assembly with a static
working pressure equal to the atmospheric pressure Axisymmetrical
conical nozzles with a small aperture half-angle are used for obtaining
underexpanded jets Expressions are given for the Mach number on
underexpanded jet axes in front of central shock waves and for
positions of the shock waves It is shown that in the general case the
contact surface represents a portion of a spherical surface whose
curvature is a function of the ratio between the maximum
underexpanded jet diameter and the rated jet diameter v.z

A71-36122 # Acoustic emission of a supersonic jet toward
the nozzle exit section for various ratios of active to passive pressure
(Akusticheskoe tziuchenie sverkhzvukovoi strui ¢ storonu sreza sopla
pri razlichnykh rezhimakh neraschetnosti). V D Belenkov In
Gasdynamics and heat transfer. Number 2_ (Gazodinamika 1
teploobmen Number 2} Edited by | P
Ginzburg Leningrad, lzdatel’stvo Leningradskogo Universiteta
(Leningradskin Gosudarstvennyr Universitet, Uchenye Zapiski, No
357, Seriia Matematicheskikh Nauk, No 46}, 1970, p 119-124 {n
Russian,

Pressure pulsations at pomnts close to the nozzle exit section
were studied in an open-jet wind tunnel, at a Mach number of 2 at
the nozzle The nozzle diameter was 16 mm, and the ratio of active
to passive pressure varied between 09 and 6.2 The pressure
pulsations at the points ihivestigated are caused by sound radiation of
the jet This radiation has the nature of a discrete tone, whose source
15 localized at the initial portion of the jet The frequency of the
discrete tone is plotted for various conditions at the nozzle exit
section Diagrams showing the level of the pressure pulsations as a
function of the ratio of active to passive pressure are presented V P

A71-36134 # Investigation of supersonic flow around delta
wings with forced asymmetry, taking into account flow separation at
the leading edges (Studiul scurgerii supersonice in jurul aripilor delta
cu antisimetrie fortatd yinind seama de desprinderea curentului la
bordunle de atac). St Staicu (Bucurest, Institutul Politehnic
Gheorghe Gheorghiu-Dej, Bucharest, Rumania) Studii g1 Cercetéri de
Mecanicd Aplicats, vol. 30, no. 2, 1971, p. 431-452 12 refs in
Rumanian,

The asymmetric distribution of the incdences or vertical
velocities corresponds to that of a forced asymmetrical curved delta
wing according to a hnear function or asymmetrical deflection
Considering a slender fictitious wing equivalent to a real wing from
the aerodynamic standpoint, the pressures distribution and aero-
dynamic characteristics of the wing are determined. MM

A71-36175 Safety in air transportation over the years
{Eighth Wings Club ‘Sight’ Lecture). C R Smith. New York, Wings
Club, 1971 36p

Review of the processes by which the current high level of ar
transport safety has been achieved, the best assurance for continued
safety being the determination of aviation personne! that nothing
will be left undone Better knowledge of weather formation has been
of major importance Developments in instrumentation, radio aids,
aircraft structures, and powerplants are outlined. An appendix
discusses aircraft icing, the problems of the piston engine, fire
hazards, metal fatigue, and training FR.L



A71-36176 # Determination of the stability conditions of
composite maneuvers of a high-speed awcraft by Liapunov’s direct
method  (Opredelenie  uslovii ustoichivosti kombinirovannykh
manevrov skorostnogo samoleta priamym metodorp Liapunova).
lozef Kudrna (Vyzkumny a Zkusebni Letecky Ustav, Prague,
Czechoslovakia). (National Conference on Applied Mechanics,
Bucharest, Rumania, June 23-27, 1969.) Rewue Roumaine des
Sciences Techniques, Série de Mécanique Appliquée, vol 16, no. 3,
1971, p. 463-482 6 refs In Russian.

Study of the stability of arcraft maneuvers determined by a
constant angular pitching velocity, a constant angular velocity of
rotation relative to the flight speed vector, a constant angle of attack,
a zero sideslip angle, and a constant flight speed. This motion 1s
called the unperturbed motion The perturbed mation 1s described
by a system of five differential equations, three of which are hinear
and two nonlinear Liapunov's direct method 1s used to study the
stability of the maneuvers. The stability conditions obtained for the
composite maneuvers are represented in the form of regions of
admissible values of the serodynamic derivatives, and in the case
where these derivatives have constant values - also in the form of
regions of the square of the angular rolling velocity and the
increment of the vertical g-force A B.K.

A71-36180 # Causes of the siren wail in the axial stage of a
turbomachine {Ursachen des Sir geheuls in der axialen Stufe
emer Schaufelmaschine). Z. Moravec (Stitni Vyzkumny Ustav
Konstrukce Strojli, Béchovice, Czechoslovakia). (National Con-
ference on Applied Mechanics, Bucharest, Rumania, June 23-27,
1969.) Revue Roumaine des Sciences Techniques, Série de Mé-
canique Appliquée, vol 16, no. 3, 1971, p 611-619. 7 refs In
German

Study of a noise occurring in the axial stage of a turbine due to
nonuniformity of the pressure fields behind the blade cascades
resulting from the presence of the wake behind the blades The noise
in question 1s a siren noise typical of blade stages. It 1s shown that,
owing to changes in the characteristic values of the incident flow on
the blade cascade, changes in the flow around the blades of the
following cascade occur and thus cause a variation in the pressures
The basic parameters of the blade stage are given in terms of the fluid
flow rate and the work imparted to the stage by the rotating system
at a given angular velocity. Certain relations between the basic
geometry of an axial blade stage and the siren noise are investigated

A.B.K

A71-36181 # Considerations on the thin delta wings with
finite velocities at the leading edges. E. Carafoh and $t Starcu
{Bucurests, Institutul Politehnic Gheorghe Gheorghiu-Dey, Bucharest,
Rumania) Revue Roumaine des Sciences Techmiques, Série de
Mécanique Appliquée, vol 16, no 3, 1971, p. 621-643. 6 refs.

Study of supersonic flows past delta wings deformed in such a
way as to avoid the appearance of cornet vortices. A comparison 1s
made between a number of wing configurations with finite velocities
at the leading edges, thus avoiding the appearance of cornet vortices.
The possibiity of introducing appropriately inclined leading edge
flaps to avoid the appearance of these vortices i1s considered, as well
as the use of a wing with continuous vaniation of the incidence at the
leading edges by deformation of the leading edge flaps or the use of a
delta wing the entire surface of which is conically curved. The use of
a symmetrically cambered and twisted delta wing or a third-order
conical wing is also considered. A.BK.

A71-36268 * # The flow of a laminar, incompressible jet along
a parabola. A. Plotkin (Maryland, Unwersity, College Park, Md ).
American Society of Mechanical Engineers, Paper no. 71-APM-MM,
1971. 5 p 9 refs Members, $1 00, nonmembers, $3 00. Grants No.
NsG-398, No NGR-21-002-266
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The flow of a laminar, incompressible jet along a parabola in the
absence of an external stream is analyzed using the techniques of
second-order boundary-layer theory The first-order solution is the
Glauert wall-jet solution. Second-order corrections in the jet due to
the effects of curvature and displacement are obtained numerically
after the external flow 15 corrected to account for the displacement
etfect. The shear stress at the wall is calculated and 1t appears that
for values of the Reynolds number at which the governing equations
are valid the jet does not separate from the parabola (Author)

A71-36273 # Vertical and short takeoffs and landings of
hybrid jet-lift awplanes. Aadu Karemaa (General Dynamics Corp ,
Convair Aerospace Diwv, San Diego, Calif )} American Institute of
Aeronautics and Astronautics, Aircraft Design and Operations
Meeting, 3rd, Seattle, Wash., July 12-14, 1971, Paper 71-767. 14 p
Members, $1 50, nonmembers, $2 00

The relationship between wing area and lift engine bypass ratios
1s examined It s pointed out that large bypass ratio hft engines or
fans, although preferable from ground erosion and noise abatement
standpoints, must be accompanied by relatively low wing loadings or
sophisticated high-Iift systems to permit transition to wing-borne
flight at low speeds or before the ram drag from the vertical hift
package becomes prohibitive The wing aspect ratio and sweepback
are other considerations that impact termunal area operations Low
aspect ratios and delta wings generally can be flown at higher angles
of attack and, consequently, permit VTOL airplanes to make steeper
approaches to landings It 1s concluded that a safe and economical
hybrid jet-lift V/STOL transport could be produced with the current
technological basis This airplane would incorporate lift jets or
turbofans for hift augmentation during takeoffs and landings, using
separate powerplants for cruise ZWwW

A71-36275 # Development and performance of advanced
composite structures (Second Annual Structures Design Lecture)
George P Peterson (USAF, Materials Laboratory, Wright-Patterson
AFB, Ohio) American Institute of Aeronautics and Astronautics and
American Society of Mechanical Engineers, Structures, Structural
Dynamics and Materials Conference, 12th, Anahein, Calif , Apr.
19-21, 1971, AIAA Paper 71-367 8 p Members, $150, non-
members, $2 00

It 1s shown that substantial development progress was made n
the application of composites to empennage structures and In wing,
fuselage, aeropropuision, and missile and space structures. Results are
presented which indicate the performance and significant weight
savings of the structural hardware developed to date A perspective
on the status of current and planned future efforts which will
provide a broad application potential s discussed W

A71-36301 International Conference on  Numerical
Methods tn Fluid Dynamics, 2nd, University of Califorrua, Berkeley,
Calif., September 15-19, 1970, Proceedings. Conference supported
by the US Awr Force and the US Navy Edited by Maurice Holt
(Cahforma, Unwersity, Berkeley, Calif.) Berlin and New York,
Springer-Verlag (Lecture Notes in Physics Volume 8), 1971. 460 p.
$8 10 In English and French.

Topics cover numerical techniques, flow field calculations, and
shock waves and aspects of turbulence including a nonlinear analysis
of the shock profile in difference schemes and a heuristic approach
to three-dimensional boundary layers Methods for solving Navier-
Stokes equations are also considered together with papers concerned
with the investigation of incompressible flows -
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A71-36303 * The computation of supersonic flow fields
about wing-body combinations by ‘shock-capturing’ finite difference
techniques. Paul Kutler and Harvard Lomax (NASA, Ames Research
Center, Moffett Field, Calif) In iInternational Conference on
Numenical Methods in Fluid Dynamics, 2nd, University of California,
Berkeley, Calif, September 15-19, 1970, Proceedings
Conference supported by the US Air Force and the
US Navy. Edited by Maunce Holt Berlin and New York,
Springer-Verlag {(Lecture Notes in Physics Volume 8), 1971, p.
24.29. 13 refs
Three fundamental ways for improving the resolution of the
shock position are examined, taking into account an increase of the
order of the differencing scheme, an increase in the number of node
points 1n the differencing mesh, and an adjustment of some
parameter, or even the mesk .iself The methods considered are all
outgrowths of Runge-Kutta techniques To illustrate the power of
shock-capturing methods over a wide range of applications, the
results for four sets of computations are included G.R.

A71-36311 Laminar flows past a flat plate at various
angles of attack. Hans J Lugt and Henry J. Haussling (U S Naval
Material Command, Ship Reseatch and Development Center,
Washington, DC) In International Conference on Numerical

Methods in Fluid Dynamics, 2nd, Unwversity of California, Berkeley,

Calif, September 15-19, 1970, Proceedings

Conference supported by the U.S. Arr Force and the U'S. Navy
Edited by Maurice Holt. Berhin and New York, Springer-Verlag
(Lecture Notes in Physics Volume 8), 1971, p. 78-83 6 refs
Navy-sponsored research.

Derwvation of numerical solutions by means of a stream
function-vortiaity formulation for laminar incompressible fluid flows
past a flat plate at angles of attack of 0, 45, and 90 deg with
Reynolds numbers of 30, 50, and 200 The cross section of the plate
is elliptic, and the flow 1s assumed to be two-dimensional and
time-dependent Potential flow 1s selected as the initial condition
Asymptotic steady-state solutions have been obtained for the
symmetric configurations with 0 and 90 deg angles of attack,
whereas the 45 deg inchined plate always caused vortex shedding,
even for Re as low as 30 The development of a Kdrman vortex street
for Re = 200 and an angle of attack of 45 deg 1s presented in detail

(Author)

A71-36325 Solution of the transonic potential equation
using a mixed fimite difference system E M. Murman and J. A
Krupp (Boeing Scientific Research Laboratories, Seattle, Wash ) In*
International Conference on Numerical Methods in Fluid Dynamics,
2nd, University of Cahfornia, Berkeley, Cahif, September 15-19,
1970, Proceedings - Conference supported by the
U.S Air Force and the US Navy Edited by Maurice Holt. Berlin
and New York, Springer-Verlag {Lecture Notes in Physics. Volume
8), 1971, p 199-206 11 refs

A new method 1s presented for numerically solving the transonic
potential equation, including problems with embedded shock waves.
Elementary concepts of finite difference techniques are combined to
form a mixed finite difference system Solutions are presented for
flows past four transomic airfoils and for the structure of a caustic.
The method 1s accurate, straightforward, and relatively fast. ZW.

A71-36328 Some results of calculations of flows around
conical bodies at large incidence angles. A P Bazzhin (Moskovskii
Fiziko-Tekhnicheskn Institut, Moscow, USSR). In International
Conference on Numerical Methods in Fluid Dynamics, 2nd, Uni-
versity of California, Berkeley, Calif, September 15-19, 1970,
Proceedings. Conference supported by the US
Air Force and the US Navy Edited by Maurice Holt Berlin and
New York, Springer-Verlag (Lecture Notes in Physics Volume 8),
1971, p. 223-229 G refs
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"US Navy Edited by Maurice Holt

A procedure is described for calculating the dynamic parameters
of a supersonic flow incident on a conical body at large angles of
attack. A solution 1s obtained for the flowfield with the exception of
a region above the body. It is shown that the entropy distribution
around a circular cone undergoes changes when the angle of flow
incidence 1s increased so that the thin surface entropy layers vanish
when the incidence angles are very large It is further shown that the
strength of the arising conical shock wave depends on the cone
geometry V.Z2.

A71-36330 Subcritical flows over two dimensional airfoils
by a multistrip method of integral relations. R E. Melnik and D C
Ives {Grumman Aerospace Corp , Bethpage, N Y } In International
Conference on Numerical Methods in Fluid Dynamics, 2nd, Uni-
versity of Cahfornia, Berkeley, Calif, September 15-19, 1970,
Proceedings ' Conference supported by the US
Air Force and the US Navy Edited by Maurice Holt Berhn and
New York, Springer-Verlag (Lecture Notes in Physics Volume 8},
1971, p 243-251. 9 refs

Exploration of the possibility of using Dorodnitsyn’s method of
integral relations (MIR) to treat the classical nonlinear flow problem
of subsonic arrfoils The chief advantage of MIR is that, because a
relatively coarse mesh can be taken across the flow field, useful
solutions can be obtained with less computer time than might be
required by other methods. In the study the MIR 1s programmed for
an arbitrary number of strips, and solutions using up to five strips
have been obtained in order to investigate the convergence properties
of the method The work reported is restricted to the subcritical and
critical cases only. FRL

A71-36339 The conical wing in hypersonic flow. A L
Gonor, V 1. Lapygin, and N. A Ostapenko {Akademna Nauk SSSR,
Institut Mekhaniki, Moscow, USSR). In: International Conference on
Numerical Methods in Fluid Dynamics, 2nd, University of California,
Berkeley, Calif., September 15-19, 1970, Proceedings T
Conference supported by the US Air Force and the
Berlin and New York,
Springer-Verlag (Lecture Notes in Physics, Volume 8), 1971, p
320-334. 12 refs
Consideration of supersonic and hypersonic flow past a V-
shaped conical wing with a shock attached to the leading edge Two
approaches are developed for solution of the general problem In the
first a time-dependent method 1s used in which the difference scheme
contains an artificial viscosity and the role of time is played by one
of the space coordinates with respect to which the stationary system
of the equations i1s hyperbolic In the second approach a recently
developed analytical method for investigation of hypersonic flow
past triangular wings with supersonic leading edges 1s used FRL

A71-36346 # Airfield pavement systems E Lile Murphree,
Jr. {US Army, Construction Engineering Research Laboratory,
Champaign, 1l ), Ronald W Woodhead, and Robert H Wortman
(llhnois, University, Urbana, ) (American Society of Cuwil
Engineers, National Meeting on Transportation and Engineering,
Boston, Mass., July 13-17, 1970 ) ASCE, Transportation Engineering
Journal, vol 97, Aug 1971, p 389-399 22 refs

The systems approach 1s applied to the problem of creating new
airfields and modifying existing ones to handle bigger and heavier
arcraft which may be expected to be in service by 1985 it 1s shown
that present design techniques do not pereit an arrcraft/pavement
economic tradeoff, nor do they explicitly consider all the functional
requirements of the user Lifetime management of the pavement can
be planned and controlled with the aid of current modeling
technology The systems approach holds the key to an integrated
plan for design, construction, operation, and maintenance of airfield
pavements VP



A71-36347 ¥ V/STOL concepts in short haul air transport.
Bernard L Fry (Department of Transport, Ontario, Canada) and R
William DeDecker (Pan American World Airways, Inc, New York,
NY)} (American Society of Civil Engineers, National Meeting on
Transportation and Engineering, Boston, Mass., July 13-17, 1970.)
ASCE, Transportation Engineering Journal, vol 97, Aug 1971, p
411-419 Grefs -

The relative merits of aircraft designed for field lengths from a
few to 3000 ft are assessed with respect to direct operating cost,
indirect operating cost, and V/STOL port amortization combined
Into a total ticket cost for profitable operation A daily traffic flow
of roughly 500 passengers arriving at a suburban terminal and 12,000
passengers arriving at a city terminal 1s considered |t 1s shown that
ticket cost will not be greatly influenced by the number or length of
runways or vehicle type for suburban operations alone, and that the
number and length of runways has a considerable tmpact on ticket
cost for close to city center operations, there being a distinct
advantage for aircraft with less than 1000 ft takeoff and landing
distance VP

A71-36348 * # STOL passenger demand in underdeveloped
areas. Jason C Yu (Virginia Polytechnic Institute and State
University, Blacksburg, Va) ASCE, Transportation Engineering
Journal, vol 97, Aug 1971, p 475490 13 refs Grant No
NGR-49-001-012
The possibility of implementing an air transportation system
that would boost the economy of underdeveloped areas (where
ground transportation facilities are too costly owing to the rugged
terrain} 1s considered A travel demand model 1s employed to predict
the passenger market potential of a preliminary STOL system The
results indicate that passenger service demand for a STOL system will
be limited However, greater demand will obviously come through
lower system operating costs and tmproved terminal accessibihity.
VP

A71-36349 # Atlanta’s instant runway. Robert W Richards
(Howard, Needles, Tammen and Bergendoff, and Robert Company
Association, Atlanta, Ga) (American Society of Civil Engineers,
National Meeting on Transportation and Engineering, Boston, Mass.,
July 13-17, 1970 ) ASCE, Transportation Engineering Journal, vol
97, Aug 1971, p 491-500

Equipment and techniques are discussed, using which a 10,000
ft long 150 ft wide runway and a parallel taxiway were removed and
replaced In just 40 calender days The old runways consisted of a
8-in concrete pavement over a 6-in stone subbase The new runway
consists of a 16 to 20 1n concrete pavement over a 6-in compacted
aggregate subbase and 6 in of cement stabilized subgrade soil The
new system ancludes a longitudinal and herringbone underdrain
system VP

A71-36361 * MSDS - An experimental 24-channel multi-
spectral scanner system. Eugene M Zaitzeff, Charles L. Wilson
{Bendix Corp, Aerospace Systems Div, Ann Arbor, Mich ), and C
Laurence Korb {NASA, Manned Spacecraft Center, Earth Observa-
tion Div, Houston, Tex ). /EEE Transactions on Geoscience Elec-
tronics, vol GE-9, July 1971, p 114-120
Description of a multispectral scanner which is being developed
for a NASA C-130 earth-resources survey aircraft The scanner will
be capable of simultaneously viewing 24 wavelength bands in the
range between 0.34 and 13 micrometers, it wilt have a spatial
resolution of 2 mrad and an active scan of 80 deg The spectral bands
are formed by detector arrays in the focal plane of two grating
spectrometers All bands are radiometrically calibrated using field-
filling sources that are viewed during the inactive part of the scan
cycle. The scanner has been installed and test flown during the latter
part of 1970, and will be delivered to NASA 1n the summer of 1971
M.M.
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A71-36431 # Aerodynamic problems of hypersonic wave-
nders (Aerodynamische Probleme hypersonischer Wellenreiter). K.
Kipke (Braunschweig, Techrische Universitat, Braunschweig, West
Germany) In Theoretical and experimental methods of flow
mechanics with special allowance for reentry problems, Deutsche
Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt, Deutsche
Gesellschaft fur Luft- und Raumfahrt, and Hermann-Oberth-
Geselischaft, Course in Space Fhight Techmques, 9th, Universitat
Gottingen, Gottingen, West Germany, March 1-5, 1971, Proceedings.
Volume 3 (Theoretische und experimentelle Methoden der Stro-
mungsmechanik unter besonderer Berucksichtigung der Wiederein-
trittsprobleme, Deutsche Forschungs- und Versuchsanstalt fur Luft-
und Raumfahrt, Deutsche Gesellschaft fur Luft- und Raumfahrt, and
Hermann-Oberth-Gesellschaft, Lehrgang fur Raumfahrttechnik, Sth,
Universitat Gottingen, Gottingen, West Germany, March 1-5, 1971,
Vortrage Volume 3} . Course supported by the
Bundesmimisterium fur Bildung und Wissenschaft Porz-Wahn, West
Germany, Deutsche Forschungs- und Versuchsanstalt fur Luft- und
Raumfahrt, 1971 25 p 39 refs. in German

The fundamentals of designing a hypersonic aircraft which at
Mach numbers between 10 and 16 can serve as a space shuttle and at
lower Mach numbers as a transport awrcraft are examined. The direct
method of designing such an aircraft 1s shown to depend on the
accuracy of the determination of the aerodynamic coefficients of a
given hypersonic configuration and on the capability of obtaining an
exact solution to the Navier-Stokes partial differential equations by a
numerical difference technique for high Reynolds numbers {in order
to determine the pressure and shear-stress distributions), netther of
which 1s possible at this point The determination of the aero-
dynamic behavior of a waverider by the indirect method in the case
of viscous flow 1s examined, using the Caret-wing as an example.
Three-component measurements performed with six different wings
in a hypersonic wind tunnel are compared, and the pressure
distributions and flow fields are examined The temperature problem
of a hypersonic aircraft 1s analyzed. V.P

A71-36448 Pan American’s planned maintenance control
system Sam Stallone (Pan American World Airways, Inc, Jamaica,
NY) In Technology today and tomorrow, Canaveral Council of
Technical Societies, Space Congress, 8th, Cocoa Beach, Fla., Apri
19-23, 1971, Proceedings Volume 1~ __#_MEduted by
N A Stein Cape Canaveral, Canaveral Council of Technical
Societies, 1971, p 2-35 to 2-40

Review of the functions, design, and makeup of a maintenance
control system (MCS) based on a modular development plan MCS s
a management information system that incorporates all the control
functions of maintenance into an integrated operation MCS encom-
passes 12 major functional subsystems supporting scheduling, fore-
casting, performance evaluation, modifications, and improvement
functions at all levels of maintenance management from the
production foreman to the vice-president The objective of MCS s to
develop a cost-effective system which links the functional entities of
maintenance into a unified management control system and makes
use of common data in i1ts operation MVE

A71-36450 Progress in the dissipation of fog. Robert D
Fletcher (USAF, Air Weather Service, Scott AFB, Ill} In Tech-
nology today and tomorrow, Canaveral Council of Technical
Societies, Space Congress, 8th, Cocoa Beach, Fla , April 19-23, 1971,
Proceedings Volume 1 ~— = Edited by N A Stein
Cape Canaveral, Canaveral Colnecil of Technical Societies, 1971, p
3-1t0 3-4 5refs

Discussion of techmiques for the dissipation of fogs consisting of
liquid drops, either in a supercooled or in a ‘warm’ state Operational
programs conducted by US commercial and military agencies in the
dissipation of supercooled fog are shown to involve airborne



|

A71-36464

dissipation systems at Eimendorf Air Force Base, Alaska, and at U S.
bases in Germany, as well as ground-based propane systems Also
reviewed are advances in warm-fog dissipation which are mostly in
the research and development stage The French jet-engine installa-
tion is noted, along with proposais for warm-fog dissipation by heat
techniques prepared by several US commercial compantes, and by
helicopter downwash as advanced by the Air Force Cambridge
Research Laboratories Recent tests using hygroscopic materials are
also discussed MVE

A71-36464 Thermal ground testing of Concorde and Veras
or improvement in French test methods and facilities. G L Leroy,
N'Guyen (Societé Nationale Industrielle Aérospatiale, Paris, France),
M. Perrais (CEAT, France), and E Loiseau (ONERA, Chatillon-sous-
Bagneux, Hauts-de-Seine, France} In Technology today and
tomorrow, Canaveral Council of Technical Societies, Space Congress,
8th, Cocoa Beach, Fla, April 19-23, 1971, Proceedings Volume 1
Edited by N A Stein Cape Canaveral, Canaveral

Council ot Technical Societies, 1971, p 7-31 to 7-60
Review of the two ground test programs of the Concorde and
Veras Emphasis 15 placed on the facility implementations due
respectively to the static and fatigue testing of the Concorde in the
heat environment and to the dynamic testing of Veras in high-level
and transient-temperature conditions Problems presented by the
necessity that the ground testing facilities include most of the
simulation requirements together in order to approximate in-flight
behavior are discussed, together with future needs in the fields of
cryogenics, acoustics, and automation MM

A71-36479 The determination of avionics redundancy for
minimum cost Myron Kayton and Wiltham A Klein (TRW Systems
Group, Redondo Beach, Calif) In Technology today and
tomorrow, Canaveral Council of Technical Societies, Space Congress,
8th, Cocoa Beach, Fla, April 19-23, 1971, Proceedings Volume 1
Edited by N A Steir Cape Canaveral, Canaveral

Council of Technical Societies, 1971, p 1223 to 12-32
Analysis of the tevel of redundancy of line replaceable units
{LRUs) required for the Space Shuttle avionics system A total cost
to the program of each added LRU s calculated and the configura-
tion that results in the lowest program cost 1s selected The analysis
includes the costs of developing and procuring hardware, and the
annual maintenance expense Improvement n reliability 1s quantified
in terms of the reduced costs due to fewer lost vehicles and fewer
missions where the payload cannot be delivered The analysis allows
a choice of high-reliability or low-reliability procurement policies for
each LRU The results show that triply redundant booster equipment
and triply redundant orbiter equipment are most cost effective,
except for one additional inertial platform and central computer in
the orbiter o FRL

A71-36480 Control of space shuttle maintenance cost by
the application of airline methods. R S Williams {Pan American
World Airways, Inc, Jamaica, NY )} In Technology today and
tomorrow, Canaveral Council of Technical Societies, Space Congress
8th, Cocoa Beach, Fla, Apnil 19-23, 1971, Proceedings Volume 1
Edited by N A Stein Cape Canaveral, Canaveral

Council of Technical Societies, 1971, p 13-11 to 13-14
Attempt to relate certain areas of similarity between space
shuttle operation and airline operation Airline experience indicates
that the major areas which must be considered during prelimtnary
design are fault detectton and i1solation, redundancy, maintainability,
and a comprehensive maintenance program The space shuttle must
have as a design goal inclusion of on-board self-test equipment in all
systems and components 1f maintenance cost and down time are to
be minimized System rehability through redundancy with a lower
order of reliability can result in a lower acquisition and maintenance
cost FRL
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A71-36488 Arrestment considerations for the space
shuttle  Richard V  Parker (ANl American Engineering Co,
Wilmington, Del )} In Technology today and tomorrow, Canaveral
Counail of Technical Societies, Space Congress, 8th, Cocoa Beach,
Fla, Apnl 18-23, 1971, Proceedings Volume 2
Edited by N A Stein Cape Canaveral, Canaveral Council of
Technical Societies, 1971, p 7-69 to 7-80

Discussion of the adwvisabiity and possibilities of providing
overrun protection to landing space shuttle vehicles through applica-
tion of emergency arrestment aids The potential for an overrun of a
landing space shuttle vehicle 1s belteved to exist, and 1t 1s pointed out
that the art of arresting an awrcraft on a runway 1s highly developed
and that equipment s available which is capable of arresting either
the orbiter or the booster portions of the space shuttle Three
engagement methods (tailhook/cable, net, and landing gear/cable) are
shown to be applicable, and the advantages and disadvantages of each
are reviewed It 1s concluded that an evaluation of the merits of
overrun arrestment should be made a part of the space shuttle
system’s planning effort MVE

A71-36493 The application of ranging techniques to navi-
gation and traffic control. Philip M Diamond (Aerospace Corp, El
Segundo, Calif.) In Technology today and tomorrow, Canaveral
Council of Technical Societies, Space Congress, 8th, Cocoa Beach,
Fla, April 19-23, 1971, Proceedings Volume 2
Edited by N A Stein Cape Canaveral, Canaveral Council of
Technical Societies, 1971, p. 15-10 to 15-21, 15-23 to 15-29
Discussion of advanced navigatton and air traffic control
requirements and possibiities Because of significant advances in
space technology and avionics, satellite-based systems to provide
position-fixing data by means of ranging and range-differencing
techniques, and to provide communications capability, are shown to
be feasible and attractive, and to have unique technical and
operational advantages From a satellite and data processing point of
view, it appears feasible to implement in the early 1980s a system
which could provide surveillance data to the order of 100 feet in
three dimensions, an emergency communications capability cor-
responding to the operational notion of intermittent positive control,
and data for accurate autonomous navigation and blind landing
These capabilities would be available to any aircraft to an extent
depending on its investment 1n avionics MVE

A71-36497 Muitiple tone generation by transonic com-
pressors. D. Hawkings {Rolls-Royce, Ltd, Advanced Research
Laboratory, Derby, England) (British Acoustical Society and Royal
Aeronautical Society, Aerodynamic Noise Symposwum, Lough-
borough Umniversity of Technology, Loughborough, Leics., England,
Sept 14-17, 1970.} Journal of Sound and Vibration, vol. 17, July
22,1971, p 241-250 5refs

An axial flow compressor operating at relative tip speeds in
excess of the speed of sound generates a multiple tone acoustic field
A theory 1s presented which explains this tone field in terms of the
production and propagation of the shock waves associated with the
supersonic elements of the blading 1t 1s shown how the strengths and
positions of these shock waves are sensitive to the small blade-to-
blade differences found in practical builds. This causes the complete
shock pattern to be unique to each compressor The propagation of
the shock waves along the inlet ducting 1s analyzed This indicates
that whilst the overall strength of the shock system decays, the
relative differences between the shock waves are magnified in the
propagation process Utimately, all similarity of the shock system to
its onginal form 1s lost, and the steady. rotation of the new shock
system results in the multiple tone field. The analysis shows how
features of the compressor design, as well as the degree of
nonuniformity in the blade geometries, can influence the level and
character of the radiated field {Author)



A71-36498 Noise due to interaction of inlet turbulence
with 1solated stators and rotors. R Mani (Massachusetts, University,
Ambherst, Mass ). Journal of Sound and Vibration, vol. 17, July 22
1971, p 251-260 6 refs NSF Grant No GK-5215

Analytical study of the problem of sound generation due to free
stream turbulence incident on a rotor or stator row A linearized
analysis 1s carried out with the blade rows being modeled as a cascade
of flat plates. Only the dipole effect i1s considered Expressions are
obtained for the intensity spectrum of noise radiated upstream and
downstream The turbulence 1s assumed to be homogeneous,
1sotropic and stationary {(weak), and characterized by a longitudinal
veloaity-correlation function of type exp(-r/L) The sound spectrum
1s found to depend on the intensity of turbulent kinetic energy
incident on the row, axial flow Mach number, wheel tip Mach
number, row sohdity, and most importantly on the ratio of the
length scale L of the turbulence to the transverse spacing D between
the blades The spectra for rotors are sharply peaked at the
blade-passage frequency and its higher harmonics so long as L/D
exceeds about 05 Below these values of L/D the spectra start
broadening noticeably Also for rotors, the sound power levels
themselves increase with decreasing L/D The spectra for stators
simply exhibit the dominant turbutent frequency Notse levels for
scattering by a rotor are higher than for those by a stator  {Author)

.

A71-36508 Radio tracking of awrcraft by means of two
geostationary satellites (Localisation radioélectrique des aéronefs au
moyen de deux satellites géostationnaires). J Bensimon and M
Toussaint {Société d’Etude et d’Intégration de Systémes Spatiaux,
Courbevole, Hauts-de-Seine, France) In. Space and communication
Acquisition and transmission of data in space applications systems,
Union des Associations Techniques Internationales and Société
Francaise des Electroniciens et des Radioélectriciens, international
Conference, Panis, France, March 29-April 2, 1971, Communications
Volume 1 {L'espace et la communication Collecte et transmission de
linformation dans les systémes spatiaux d’application, Union des
Associations Techniques Internationales and Société Frangaise des
Electroniciens et des Radioélectriciens, Collogue International, Paris,
France, March 29-April 2, 1971, Communications Volume 1).

Colloguium co-sponsored by the Fédération
Nationale des Industries Electroniques and the Centre National
d’Etudes Spatiales. Paris, Comité d’Organisation du Colloque de
Paris, 1971, p 123-132 In French.

Study of the accuracy with which the ground terminal can know
at any moment the location of an aircraft by means of radio signals
emitted by the terminal and retransmitted by the aircraft via two
geostationary satellites. The basic technique considered is that of
‘tone ranging * The location of the aircraft 1s determined from two
distance measurements and one altitude measurement After a
description of the measurement and navigation errors, a parametric
study 1s made of the tracking accuracy with the aid of the Kalman
filter technique ABK

A71-36509 Preliminary experiments in the air navigation
aid satellite project (Expériences préliminaires au projet de satellites
d’aide a la navigation aérienne). A Cherubin and M J. Beaucher
(Centre National d’Etudes Spatiales, Brétigny-sur-Orge, Essonne,
France) In* Space and communication: Acquisition and transmission
of data in space applications systems, Union des Associations
Techniques Internationales and Société Frangaise des Electromciens
et des Radioélectriciens, International Conference, Paris, France,
March 29-Apnl 2, 1971, Communications Volume 1 {L’espace et la
communication Collecte et transmission de I'information dans les
systémes spatiaux d’application, Union des Associations Techniques
Internationales and Société Francaise des Electroniciens et des
Radioélectriciens, Collogue International, Paris, France, March
29-April 2, 1971, Communications Volume 1)

Colloguium co-sponsored by the Fédération Nationale des Industries
Electroniques and the Centre National d’Etudes Spatiales Paris,
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A71-36513

Comité d'Organisation du Colloque de Paris, 1971, p 133-143 In
French.

Description of two groups of tests of aircraft onboard equip-
ment used 1n connection with the Dioscures project Both aircraft-to-
arcraft and aircraft-to-balloon experiments on the onboard equip-
ment are described, involving a preliminary evaluation of the
operational qualittes of the onboard equipment, an evaluation of the
intelhigibility of the audio hinks, an estimate of the random errors of
the tracking system, and preliminary measurements of signal varia-
ttons due to multiple-pass effects ABK

A71-36510 Air traffic control satellite simulation expers-
ment. D L Brown (ESRO, European Space Research and
Technology Centre, Noordwik, Netherlands) in Space and com-
munication Acquisition and transmission of data in space applica-
tions systems, Union des Associations Techniques Internationales
and Société Frangaise des Electroniciens et des Radioélectriciens,
international Conference, Paris, France, March 29-Apnil 2, 1971,
Communications Volume 1 {L’espace et la communication Collecte
et transmission de I'information dans les systémes spatiaux d'applica-
tion, Union des Associations Techniques Internationales and Société
Francaise des Electroniciens et des Radioélectriciens, Colloque
International, Paris, France, March 29-Apnl 2, 1971, Communica-
tions Volume 1).\ " Colloquium co-sponsored by
the Fédération Nationale des Industries Electromiques and the Centre
National d'Etudes Spatiales Paris, Comité d’Organisation du Col-
loque de Paris, 1971, p 144-154
Description of the ESRO part of a joint air traffic control
communication experiment for future L-band satellite use The
satellite-to-aircraft geometry was approximated by the use of
stratospheric balloons to carry the signal repeater to an altitude of 38
km. The results of tests of some of the candidate analog communica-
tion systems which have been proposed for an L-band satellite ATC
system for oceanic control are cited, including tests on techniques of
voice transmisston, data transmission, and distance measurement
ABK

A71-36511 Results of experiments in simulating a
satellite-to-aircraft radio link at 1600 MHz (Résultats des expériences
de simulation d'une liaison radioélectrique satellite-avion 2 1600
MHz). M Plantier (Secrétariat Général 3 I'Aviation Civile, Service
Technique de la Navigation Aérienne, Paris, France) In: Space and
communication: Acquisition and transmission of data in space
applications systems; Union des Associations Techniques Inter-
nationales and Société Francaise des Electroniciens et des Radio-
électriciens, International Conference, Paris, France, March 29-Apnl
2, 1971, Communications. Volume 1 {L’espace et la communication
Collecte et transmission de I'information dans les systémes spatiaux
d’application; Union des Associations Techniques Internationales and
Société Frangaise des Electroniciens et des Radioélectriciens, Col-
loque International, Paris, France, March 29-April 2, 1971, Com-
munications  Volume 1). Colloquium co-
sponsored by the Fédération Nationale des Industries Electroniques
and the Centre National d’Etudes Spatiales Paris, Comité d’Organisa-
tion du Colloque de Paris, 1971, p. 155-168. In French

Description of experiments in simulating a satelhte-to-aircraft
radio link using Dioscures equipment in aircraft-to-arcraft and
aircraft-to-balloon tests. Results from both types of tests are
presented involving an evaluation of the operation of an electronic
scanning antenna, measurements of the intelligibility of the audio
links, measurements of the rate of data transmission, an evaluation of
distance measurement accuracy, and an evaluation of signal vania-
tions due to muitiple-pass phenomena ABK

A71-36513 Synchronizations of a time multiplex for air
traffic control {Les synchronisations d’un multiplex tempore! pour la
gestion du trafic aérien). G. David and M. Duguenne (T§lécom-



A71-36514

munications Radioélectriques et Téléphomiques, Le Plessis-Robinson,
Hauts-de-Seine, France). In Space and communication. Acquisition
and transmission of data in space applications systems, Union des
Associations Techniques Internationales and Société Francgaise des
Electroniciens et des Radioélectriciens, International Conference,
Panis, France, March 29-April 2, 1971, Communications. Volume 1
(L’espace et la communication Collecte et transmission de I'informa-
tion dans les systémes spatiaux d’application, Union des Associations
Technmiques Internationales and Société Frangaise des Electroniciens
et des Radioélectriciens, Collogue International, Paris, France, March
29-Apni 2, 1971, Communications Volume 1)
Colloguium co-sponsored by the Fédération Nationale des Industries
Electroniques and the Centre National d’Etudes Spatiales Paris,
Comité d’Organisation du Colloque de Paris, 1971, p. 196-205. In
French

Description of the primary synchromization and the scanning
field reconnaissance 1n the onboard equipment of the Dioscures
system The use of these two synchronizations for the realization of
the telemetry function is demonstrated The problem of optimal
detection of data received in the base band, involving the reconstruc-
tion of the primary clock (frequency of 90 kHz}, 1s considered, as
well as the problem of bit recognition by means of a pseudorandom
code - the scanming field code. A.B.K

A71-36514 A meter wave aircraft antenna for communica-
tion between Concorde and a satellite (Antenne en ondes métriques
pour avion destinée a la liaison entre Concorde et un satellite) C
Ancona and J Choquer (Societe Technique d’Application et de
Recherche Electronique, Massy-Palaiseau, Essonne, France) In
Space and communication Acquisition and transmission of data in
space applications systems, Union des Associations Techniques
Internationales and Société Frangaise des Electroniciens et des
Radioélectriciens, International Conference, Paris, France, March
29-April 2, 1971, Communications Volume 1 (L’espace et la
communication Collecte et transmission de I'information dans les
systémes spatiaux d’application, Union des Associations Technigues
Internationales and Société Frangaise des Electroniciens et des
Radioélectriciens, Colloque International, Paris, France, March 29-
April 2, 1971, Communications Volume 1). . )
Colloguium co-sponsored by the Fédération Nationale des Industries
Electromques and the Centre National d'Etudes Spatiales Paris,
Comité d’Organisation du Collogue de Panis, 1971, p 216-225 In
French

Consideration of the problem of designing a meter wave antenna
to serve as an air-to-ground link from the Concorde to ground
stations via satellite After a brief formulation of the problem, the
reasons for adopting a port-starboard radiation mode switching are
outlined |t 1s recommended that an H-shaped slot antenna be used
(tnstead of a classical half-wave antenna) which 1s the equivalent of a
dipole with a capacitive roof Synthetic radiation patterns of the
proposed antenna are presented The operation of the antenna is
discussed, and 1ts probable efficiency 1s determined. ABK

A71-36553 Utilization of frequency memorization In
space radiocommunication (Utilisation de la mémorisation de
fréquence en radiocommunications spatiales). A Oliver (Ing. C
Olwetts e C. Sp.A,, lvrea, Italy) In Space and communication
Acquisition and transmission of data in space applications systems,
Union des Associations Techniques Internationales and Société
Francaise des Electroniciens et des Radioélectriciens, International
Conference, Paris, France, March 29-Apnl 2, 1971, Communications
Volume 2 (L’espace et la communication Collecte et transmussion de
I'information dans les systémes spatiaux d‘application, Union des
Associations Techniques internationales and Société Francaise des

Electroniciens et des Radioélectriciens, Collogue International, Paris, *

France, March 28 April 2, 1971, Communications. Volume 2).
Colioguium co-sponsored by the Fédération
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Nationale des Industries Electromiques and the Centre National
d’Etudes Spatiales Paris, Comité d'Orgamisation du Colloque de
Paris, 1971, p 716-725. 7 refs In French.

Brief survey of the different classes of frequency memorization
apparatus, followed by examination of the application of frequency
memories to earth-satellite-aircraft uhf communications Attention s
also given to repeater apparatus and to multiple-access transmission
of half-tone images in a worldwide satellite communication system

F.R.L.

A71-36605 High aperture, wide angle lenses for compact
electro-optical systems. P J Rogers (Pilkington Perkin-Elmer, Ltd ,
St Asaph, Wales) In Electro-optics ‘71, Industnial and Scientific
Conference Management, International Conference, Brighton,
England, March 23-25, 1971, Proceedings Con-
ference co-sponsored by the British Scientific Instrument Research
Association Chicago, Industrial and Scientific Conference Manage-
ment, Inc, 1971, p 44-57

The optics of some arrborne navigational instruments are
described, with emphasis on the design of the high aperture, wide
angle lenses required for these devices Most of the instruments
considered are of the moving map projection type mounted in the
aircraft instrument panel and thus used In a head down rather than
head up mode by the pilot Additionally, some special features of an
optical system for accurate projection of a marker representing
arrcraft position and direction onto a standard navigator’s paper map
are outlined TM.

A71-36613 A system for recording the path of high speed
moving objects. N P Barton (Military Vehicles and Engineering
Establishment, Chertsey, Surrey, England) In Electro-optics ‘71,
Industrial and Scientific Conference Management, International
Conference, Brighton, England, March 23-25, 1971, Proceedings
A Conference co-sponsored by the British Scien-
tific Instrument Research Association Chicago, Industriai and
Scientific Conference Management, inc, 1971, p 336-343
Description of a practical and cost-effective trajectory plotting
system for gunnery range instrumentation The system, which 1s
accurate, easy to operate and maintain, and allows a simple analysis
of recorded data, uses three measurements to define a single point or
the trajectory relative to a straight line between the gun and the
target, these are range and two coordinate measurements The system
1s designed to acquire this information and also to give velocity
information For some projectiles, velocities can approach 1500
msec The principle of this projectile plotting system can be applied
to recording the path of an aircraft coming in to land under the
control of automatic landing equipment M.M

A71-36658 Aurcraft jet engine application of E.D.M. for
repetitive continuous production. C J Foster {(General Electric Co ,
New York, N Y') Society of Manufacturing Engineers, International
Engineering Conference and Tool Exposition, Philadelphia, Pa , Apr
26-30, 1971, Paper MR 71-143. 18 p Members, $1 50, nonmembers,
$200

The majonity of the Electric Discharge Machining (E D.M )
applications involve small wires for air cooling holes, special slotting
for expansion joints that produce final assembly dimensions of
finished assemblies, and contours for through and blind pocket
configurations Automatic and modified standard E D M production
applications are evaluated in detail It 1s found that the best results
are obtained from automated closed cycle equipment by controlling
the parameters of the E D M process Various factors which must be
considered for every repetitive operation are histed together with the
production aids to be used. GR



A71-36661 The odyssey of ' diffusion bonding. H A
Johnson and G W. Trickett (USAF, Materials Laboratory, Wright-
Patterson AFB, Ohio). Society of Manufacturing Engineers, Interna-
tional Engineering Conference and Tool Exposition, Philadeiphia,
Pa., Apr 26-30, 1971, Paper AD 71-245. 9 p. 6 refs Members,
$1 50, nonmembers, $2.00

The Air Force is continually looking for new or improved
processes that can make aerospace configurations more economically
and that can make them more reliable and with higher mechanical
properties Diffusion bonding 1s one of these processes All of the
problems have not been solved and even when they are, the process
will not be a manufacturer's panacea However, diffusion bonding
will have many applications in the manufacture of aerospace parts,
particularly those made of titanium Recognizing this potential the
Air Force has spent considerable time and money to help make
diffusion bonding a usable manufacturing method {Author)

A71-36671 Some air transportation concepts for the
future. R. H Miller {MIT, Cambridge, Mass ) Aeronautical Journal,
vol 75, July 1971, p 431-456 37 refs Research supported by the
US Department of Transportation

The growth of air travel for three typical travel markets during
the last two decades 1s examined It I1s pointed out that a large mass
market exists for general short-haul travel The potential of service
by air not only for airport access but for all travel in the zone served
by the long and medium-haul air terminal 1s examined A quanti-
tative assessment of the total transport concept I1s attempted,
analyzing the market to be served, the economic factors which will
eventually determine the viability of an arr system, the environ-
mental factors of noise and pollution, and the important factors of
safety, convenience, and dispatch reliability New vehicle concepts
evolve from such a systems study for both short- and long-haul
travel The potential gains in travel time from any point to another
on the globe are examined G.R.

A71-36672. The development of the BAC One-Eleven
autopilot. L J Roberts (British Arrcraft Corp , Ltd., Wisley, Surrey,
England) Aeronautical Journal, vol 75, July 1971, p 457-462;
Discussion, p. 463, 464,

The aircraft as an autopilot problem 1s considered, and questions
of the choice of autopilot are examined, taking into account the PB
20 and the 2000 series autopilot The G-ASYD Cat 2 program is
discussed, together with the 2100 and 2200 series {Cat 2) autopilots.
Various difficutties during the development work are reported. Initial
faillures were followed by a great instrumentation breakthrough
during the latter part of 1969. Co-Co, a unique Computer Com-
patible system, became operational This system involves a digital
representation of the airborne flight test data, produced on tape
which can then be transferred directly to ground computers After
changes to the azimuth the autopilot was flown in 1970 and
performed very well GR

A71-36673 BCAR A8 - Problems and benefits W
Hampton (Hawker Siddeley Awiation, Ltd, Hatfield, Herts.,
England) Aeronautical Journal, vol 75, July 1971, p 465-470

The philosophy evolved for ensuring high standards and quality
levels in the design, development, production, inspection, and
product support of a civil aircraft 1s discussed Quality responsibil-
ities and control systems of all sections were collected and written
down In a single production and quality manual This made it
possible to reveal areas where minor changes were necessary to
ensure proper operation of quality control and coordination of all
quahity functions. VP

561

A71-36680

A71-36675 The random heave-pitch response of aircraft to
runway roughness. C L Kirk {Cranfield Institute of Technology,
Cranfield, Beds , England) Aeronautical Journal, vol 75, July 1971,
p 476-483.

The problem of predicting the response of aircraft during taxing
on rough runways and the associated dynamic loads and fatigue
damage 1s examined An analysis by Kirk and Perry (1971} of the
random response of a flexible arcraft to forces transmitted through
the main undercarriage is extended to a rigid aircraft, with allowance
for nonhinearities in damping in the main and nose undercarrage. It
1s shown how this response can be computed with the aid of power
spectral techniques ‘"2

A71-36676 The civil aircraft market - An examination of
the replacement order cycle and the used aircraft market. A. P
Elhson (Queen Mary College, London, England) Aeronautical
Journal, vol 75, July 1971, p 493-504.

The relationship between the age of awrcraft, scrapping, and
reordering is studied on the basis of a detalled analysis of arcraft
histories, the date and age of aircraft scrapping, crashes, and
reordering The analysts also provides information on aircraft sales
and their relationship to arcraft deliveries. An estimatable model of
used aircraft prices is constructed and i1s applied to the collected
data. The effects of technological changes on airline profits (in the
form of the replacement of propeller aircraft by jets) and the ability
of airlines to adyust their depreciation policies 1n order to account for
these changes are examined. VP

A71-36677 Studies of the lift problem for slender wings in
supersonic flows (Untersuchungen uber das Auftriebsproblem schlan-
ker Tragflugel bei Uberschallstromung). Arabindo Das and Hans-
Holger Schroeder (Deutsche Forschungs- und Versuchsanstalt fur
Luft- und Raumfahrt, Institut fur Aerodynamik, Braunschweig, West
Germany) Zeitschrift fur Flugwissenschaften, vol 19, July 1971, p
265-281 46 refs. In German

Comparison of the results of the exact hinearized theory, the
extended slender body theory, and the theory of very slender bodies
with each other and with measurement results. Of particular interest
1s the nature of the transition from subsonic to supersonic leading
edges, the magnitude of the suction force on the leading edge, the
influence of viscosity on the flow past a wing, and nonlinear effects
due to increasing Mach number and increasing angle of attack. A
detalled study was made of these factors for eight wings with various
slenderness ratios and planforms. The investigations were carried out
in a large supersonic wind tunnel in the Mach number range from 1 5
to 4.0 The Reynolds number based on the maximum wing chord
was held constant for each wing model at values between 14 x 10 to
the 7th and 2.4 x 10 to the 7th power A.B.K,

A71-36680 Potentiometric determination of acid numbers
in aircraft turbine oils (Uber die potentiometrische Bestimmung der
Saurezahlen von Flugturbinenolen). Eilhard Jantzen (Deutsche For-
schungs- und Versuchsanstalt fur Luft- und Raumfahrt, [nstitut fur
Flugtreib- und Schrmierstoffe, Munich, West Germany) Erdo/ und
Kohle Erdgas Petrochemie vereinigt mit Brennstoff-Chemie, vol. 24,
1971, p. 220-226. 17 refs. In German.

An automatic titration apparatus was used for determining the
pH values of turbine oils. The preliminary tests with pure substances
showed the influence of solvents and thewr mixtures on the titration
curve and inflection point. Tetrabutyl ammonium hydroxide was
used as a titrating agent Optimum results were obtained with
chlorobenzene/dimethyisulfoxide and toiuene/dimethylsuifoxide at
the ratio 3 1 The relationship between the acid number and the size
of sample was studied for various aircraft olls Good repeatability
and satisfactory accuracy of results were obtained. ZwW
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A71-36725 # Influence of semifinished products production
technology on the mechanical properties of heat-resistant alloys
(Vliianie tekhnologit proizvodstva polufabrikatov na mekhanicheskie
svoistva zharosprochnykh splavov). A. F Belav, N D Bobovnikov,
and O Kh Fatkullin {VILS, Moscow, USSR) Problemy Prochnosti,
vol 3, June 1971, p 105-109 In Russian

Improvements in the technological processes of preparing nickel-
and tungsten-base jet-engine alloys achieved during the past few years
are examined Particufar attention 1s given to such factors as
isothermic closed-die forging of blades and disks, investment casting,
combined closed-die forging and rolling of blades, new melting
processes, and the use of powder metaliurgy, diffusion welding, and
so forth. The advantages which accrue from electric arc vacuum
melting and improvements in electrode technology are noted A
comparison of aircraft-engine heat-resistant alloy specifications over
the last 15 years 1s given in tabular form. ve

A71-36752 Some new results of flhight dynamics. |
(Quelques résuitats nouveaux de la mécamque du vol 1) Werner
Schulz {Deutsche Forschungs- und Versuchsanstalt fur Luft- und
Raumfahrt, Porz-Wahn, West Germany) and Peter Hamel (Hamburger
Flugzeugbau GmbH, Hamburg, West Germany) (Association
Francaise des Ingénieurs et Techniciens de I’Aéronautique et de
I‘Espace and Deutsche Gesellschaft fur Luft- und Raumfahrt,
Journdée Otto Lilienthal, 11th, Paris, France, Dec 16, 1970.)
L’Aéronautique et I"Astronautique, no 29, 1971, p 5-16 34 refs In
French

After appreciating the methodical change of theoretical con-
siderations and expenmental investigations, with which Otto
Lilienthal tried to approach the solution of the problem of the free
flight of man, three topics are discussed, to the treatment of which
fught dynamics can be useful the problem of flight nose, the
decrease of the influence of gusts on aircraft, and the probiem of
dynamic stability of parachute-load systems A reduction of noise
annoyance on the ground, particularly after the take-off of V/STOL
aircraft, may be obtamned by the determination of noise optimal
flight profiles For gust decrease, the method of ‘tuned Iift control’,
the lift due to automatic control attacking in the neutral point of the
arcraft, proves to be the most advantageous The analytical
treatment of the greatly nonlinear problem of dynamic stability of
parachute-load systems succeeds well by employing the theory of
describing function, as comparison with results obtarned by numeri-
cal integration shows (Author)

A71-36754 Experimental study of the near wake of a
slender cone at angle of attack and at freestream Mach number of 7
(Etude expérimentale du sillage proche d'un cdne élance en incidence
a4 freestream Mach number equals 7). Jacques Marcillat (Aix-
Marseille, Université, Marseille, Centre de Documentation de
I’Armement, Paris, France) L°Aéronautique et |’Astronautique, no
29, 1971, p 49-58. 24 refs In French Research supported by the
Office National d’Etudes et de Recherches Aérospatiales

Wind tunnel study of the streamline configuration of the near
wake 1n the symmetry plane of a cone of revolution of nonzero angle
of attack in supersonic flow at a freestream Mach number of 7
Experimental distribution determinations of static pressure, stag-
nation temperature, and stagnation pressure made it possible to
establish with accuracy and completeness the configuration of the
near wake of a 9-deg cone set at angles of attack ranging from 0 5 to
15 deg, for a freestream Reynolds number of 110,000 per cm.
Through integration of the mass flow rate, i1t has been possible to
obtain the streamline pattern in the symmetry plane. MVE

A71-36756 Wakes of inclined wedges in rarefied hyper-
somc flows (Sillages de diédres en écoulements hypersoniques
raréfiés). J Allegre (Société d'Etudes de Constructions de Souf-
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fleries, Simulateurs et Instrumentation Aérodynamique, Paris,
France) and C. Matrand (CNRS, Laboratoire d’Aérothermique,
Meudon, Hauts-de-Seine, France). (Symposium International de Ia
Dynamique des Gaz Raréfiés, 7th, Pisa, Italy, June 29-July 3, 1970.)
L ‘Aéronautique et I’Astronautique, no. 29, 1971, p. 73-80. 8 refs In
French. Research supported by the Direction des Recherches et
Moyens d'Essais.

Experiments give qualitative and quantitative results concerning
the base flow and the wake of wedges located with incidence in
rarefied hypersonic flows. Mach number values are 4, 8 and 20
corresponding to free stream Reynolds numbers between 320 and
2200 per cm, flow conditions are simulating flights of rockets in
rarefied atmosphere at altitudes more than 50 km. Pressure and
density measurements allow the determination of rarefaction and
incidence effects on the geometrical and aerodynamic characteristics
of the wake flow pattern. {Author)

A71-36757 The strategic bomber North American Rock-
well B-1A {(Le bombardier stratégique North American Rockwell
B-1A). Georges Bruner {Centre de Documentation de |’Armement,
Paris, France) L‘Aéronautique et I'Astronautique, no 29, 1971, p.
81-86 In French

The specifications of the AMSA program aimed at the equip-
ment - from 1978 - of the US Auwr Force with a new strategic
bomber capable of penetrating into the defenses of any potential
enemy having been recalled, the reasons which have motivated the
choice of North American Rockwell for the airframe and of General
Electric for the engine building are indicated A brief description of
the aircraft submitted by NAR - the B-1 - is given together with some
details on its characteristics, performance, electronic equipment,
armament and on the program progression (Author)

A71-36809 # Numerical solution of the equations of motion
of an aircraft turbine engine (Technické novinky a zajimavosti v
letectvi). Jifi Kudera Zpravoday VZLU, vol 2, no 86, 1971, p
19-32 In Czech
Discussion of the use of computers when solving equations of
motion of gas turbine engines by means of different numercal
methods Solutions are given for the equations of motion of single-
and dual-shaft engines The operational characteristics of the engine
are analyzed, and the corresponding differential equations are used as
a basis for choosing the suitable numerical method One-step and
four-step methods considered include Euler’s method, the fourth-
order Runge-Kutta method, the fifth-order Runge-Kutta method
(Merson’s modification), the Adams method, the Bashforth method,
and an implicit method The optimization of step length 1s based on
a criterion for minimum deviation from an assessed exact solution
™

A71-36810 # Processing of information concerning license
norms on the Minsk 22 computer by the MINSK-ARDI{S system
{Zpracovani informaci o hcenénich normach na samoéinném pocitac
Minsk 22 systémem MINSK-ARDIS). Hynek Cisai Zpravoday VZLU,
vol 2,no. 86, 1971, p 33-46 In Czech

Description of indexing procedures, storage techniques, and data
recovery operations in a central computerized system of collecting
information about hcense norms and standards in the aircraft
industry The system 1s based on the Minsk 22 computer with the
MINSK-ARDIS program. Information provided by the system
includes the date when a particular specification standard was 1ssued,
Its contents, storage designation, reference to other relevant
standards, differences with superseded standards, and differences
with comparable foreign standards ™™

A71-36918 The new IATA conditions of carriage for
passengers and baggage (Die neuen IATA-Beforderungsbedingungen
fur Fluggaste und Gepaack). Alfred Rudolf Zeitschrift fur Luftrecht




und Weltraumrechtsfragen, vol 20, July 1, 1971, p.
233-254. 63 refs. in German ~

General conditions of carriage In International air traffic were
specified 1n a conference of the International Air Transport
Association (IATA) in Honolulu in 1970 These conditions of
carriage were 10 become effective as Recommended Practice 1013 on
Apr 1, 1971 A number of legal relationships between passenger and
carner are discussed, giving attention to differences between the new
regulations and the previous versions Similar recommendations had
been developed for the first time within the framework of the
International Air Traffic Association in 1927. The further history of
these international regulations 1s examined Questions of
applicability are considered together with problems involving charter
regulations. Other legal questions discussed are related to tickets,
fare, meals, and hability G.R

163-165,

A71-36919 The new Finnish air traffic law {Das neue
finnische Luftfahrtgesetz). Tenho Autere Zestschrift fir Luftrecht
und Weltraumrechtsfragen, vol. 20, July 1, 1971, p 166-170 In
German

The new Finnish law of 1964 is the result of a long cooperation
between Finland, Sweden, Norway, and Denmark. The law 1s based
on the agreements reached in Chicago regarding the international
civit aviation An aircraft in the Finnish air space 1s subject to the
Finmish law and to the regulations based on it Regulations discussed
are related to the operational state of the arcraft, qualifications and
authority of aircraft personnel, construction and operation of
airports, and the occurrence of special incidents GR

A71-36920 The Warsaw Convention as amended at The
Hague, 1955 and at Guatemala, 1971 (Das Warschauer Abkommen in
der Fassung von Den Haag 1955 und Guatemala 1971). Zeitschrift
fur Luftrecht und Weltraumrechtsfragen, vol. 20, July 1, 1971, p
176-189 In German

The Warsaw Convention as amended at The Hague in 1955 has
been changed at a international conference at Guatemala in
accordance with the Protocol of Mar. 8, 1971 The regulations in
their new form are presented. There are five chapters dealing with
the subject of the convention, documents such as the ticket and
papers for the baggage, liability, and general regulations Regulations
concerning cases in which other means of transportation are used in
addition to aircraft are also provided GR.

A71-36921 Law for protection against arcraft noise of
March 30, 1971 (Gesetz zum Schutz gegen Fluglarm Vom 30. Marz
1971). Zestschrift fur Luftrecht und Weltraumrechtsfragen, vol 20,
July 1, 1971, p 189-196 In German.

The regulations of the law presented are contained in two
sections The first section 1s concerned with the objective and the
apphicability of the law, the area which Is to be protected, financial
questions concerning protective measures in the construction of
houses, and obligations of airport authorities to provide information
to the government. The second section discusses changes In the air
traffic law GR

A71-36922 Reduction of stratospheric ozone by nitrogen
oxide catalysts from supersonic transport exhaust. Harold Johnston
(California, Unwversity, Berkeley, Calif ) Science, vol 173, Aug 6,
1971, p 517-522 37 refs AEC-supported research

Although a great deal of attention has been given to the role of
water vapor from supersonic transport (SST) exhaust in the
stratosphere, oxides of nitrogen from SST exhaust pose a much
greater threat to the ozone shield than does an increase in water The
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A71-36993

projected increase in stratospheric oxides of nitrogen could reduce
the ozone shield by about a factor of 2, thus permitting the harsh
radiation below 300 nanometers to permeate the lower atmosphere

{Author)

A71-36934 # Helicopter noise due to blade-vortex inter-
action. Sheila Widnall (MIT, Cambridge, Mass.}. Acoustical Society
of America, Journal, vol 50, July 1971, pt 2, p 354-365. 13 refs
Contract No. DA-31-124-AR0(D)-471

The generation of impulsive sound, commonly called blade stap,
due to blade-vortex interaction for helicopter rotors 1s discussed The
unsteady Iift on the blades i1s calculated using linear unsteady
aerodynamic theory for an oblique gust model of the blade-vortex
interaction A theoretical model for the radiated sound due to the
transient lift fluctuations 1s presented Expressions for the direc-
tivity, frequency spectrum, transient signal, and total power of the
acoustic signal are derived Typical results are presented and
discussed Calculations of the transient signal are presented in
comparison with recent experimental results. The agreement 1s very
good. {Author)

A71-36962 # Terms of commercial air traffic (Begriffe des
kommerziellen Luftverkehrs). Hans Arndt, Gunter Cortes, Ernst
Dittmann, and Christian -Kunack. Technisch-okonomische Informa-
tionen der zivilen Luftfahrt, vol 7, no 5-6, 1971, p. 229-280 In

German
The glossary presented provides definitions of the most common
terms of commercial air traffic taking into consideration words in
German as used In the German Democratic Republic and expressions
of international usage in English. The English equivalent term s
frequently supplied together with a German expression listed A list
of commonly used abbreviations of German terms Is also provided.
G.R

A71-36970 # The Link 747 simulator. Ed Mack Miller
(United Arr Lines, Inc, Chicago, Il ) Tech Aur, vol 27, Aug 1971,
p 4-6

Description of the highly sophisticated 747 simulator which
incorporates a six-degree-of-motion system to provide a high degree
of realism A major component 1s the Malfunction Insertion and
Display Uit (MIDU), a large screen on which 48 shdes can be
projected. MIDU makes 1t possible simultaneously to train engineers
and pilots, using different sets of data The simulator can be
qmtiahzed’ to any of hundreds of possible places, in flight or on the
ground The Variable Anamorphic Motion Picture (VAMP) system,
soon to be installed, 1s described FRL

A71-36971 # BOAC's 747 flight simulator. D Everest
{British Overseas Airways Corp., London Airport, Hounslow, Middx.,
England) Tech Air, vol 27, Aug 1971, p 6-8

Description of the BOAC digital computer type simulator, the
computer system of which has a capacity of 56 K words with 16 bits
to a word Four degrees of movement are provided. Full simulation
of all systems 1s obtained with the exception of an actual picture on
the weather radar screens The simulator 1s used for pilot and flight
engineer conversion training, pilot and flight engineer check fhghts,
and training of maintenance engineers in system checks and engine
ground running procedures FRL

A71-36993 Computer-based twin-radar air traffic control
system (Eine Anlage zur rechnergestiitzten Luftraumbeobachtung
mit Hilfe von zwei Radargeraten). Eberhard Hanle (Forschungs-



~ "A71-37056

nstitut fur Funk und Mathematik, Werthhoven, West Germany)
Nachrichtentechrusche Zertschrift, vol 24, July 1971, p 375-380 10
refs. In German

An experimental study of computer-based multiradar arrcraft
tracking is conducted with the aid of a twin radar arr traffic control
system In operation Its crucial components are described digital
plot extractors for primary radar responses using shiding-window-
detectors, and transmutters feeding the radar data to a computer The
overall operation of the system s discussed. M.VE

A71-37056 Testing aircraft parts by NDT methods.
Kingston G Wolf (US Navy, Metals Dwv , Jacksonville, Fla) Metal
Progress, vol 100, Aug 1971,p 57,58

The installations described include an ultrasonic system for
finding defects in valves and a fluorescent particle system for
detecting cracks in a variety of arrcraft parts The first installation
consists of an ultrasonic pulse unit, plus a special fixture and
transducer assembly The transducer 1s sensitive enough to find
breaks as small as 0 005 in wide, 0 006 in deep, and 3/8 in long A
valve 15 inspected In less than a minute The fluorescent partcle
system consists of a senies of processing stations connected by a
heavy-duty roller conveyer ltems tested for surface defects include
all nonferrous engine cases, landing gears, and ground-handling
equipment ZW

564



STAR ENTRIES

N71.29215# Tyco Labs, Inc. Pomona. Calif General Nucleonics
Div
FEASIBILITY STUDY OF DESIGN AND FABRICATION OF
NUCLEAR HELICOPTER LIFT INDICATOR (NUHELU} Final
Report,Jul. 1968 ~Jul. 1970
Donald W Blincow Feb 1971 138 p refs
(Contract AT(04-3)-805)
(SAN-805-1) Avall NTIS

The development of a nucleonic nstrumentation system
for continuous on-board indication of helicopter hft capability and
the testing of a prototype system in a realistic envuonment are
described The system uses X-ray backscatter from a Kr-85 source
and a temperature sensor to measure ambient aw density and
tempelature outside the vehicle and computes gross Iift capability
in an all-digital computer Combining the lift capability output with
helicopter start gross weight and present fuel quantity provides the
pilot with a real-time readout of hus lift margin at maximum rotor
speed before he commits the vehicle to take off or other critical
maneuver Author (NSA)

N71-29221*§ Lockheed Missiles and Space Co . Sunnyvale, Calf
UNSTEADY AIRFOIL STALL AND STALL FLUTTER
Lars E Encsson and J. Peter Reding Jun 1971 135 p refs
(Contract NAS1-9987)
(NASA-CR-111906, LMSC-A-6J-71-1) Avall NTIS CSCLO1A
The unsteady airfoil stall characteristics are described
analytically using static experimental data as an input It is found
that the dynamic overshoot* of static stall does not in itself
generate any time lag above the Karman-Sears wake fag It is the
post stall aerodynamic forces that create an additional time lag.
which 1s dominant at high frequencies The analytic theory i1s found
to predict dynamic loops and measured negative damping as long
as the frequency is not very large In the latter case, a graphical
method for modulation of the separation induced phase lag
gives improved agreement with expenmental data The effects of
compressibiity and shock-induced boundary layer separation are
included in the analysis, and 1t 1s shown that the expenmentally
determined stall flutter boundaries of a space shuttle wing can be
predicted using only static data as an input Author

N71-29268§ Cwvil Aeronautics Board, Washington, D C
REMARKS PREPARED FOR DELIVERY BY THE
HONORABLE SECOR D. BROWNE, CHAIRMAN, CiIViL
AERONAUTICS BOARD, BEFORE THE AVIATION DAY
LUNCHEON, SEATTLE CHAMBER OF COMMERCE
Secor D Browne Oct 1970 13 p Luncheon held in Seattle,
29 Oct 1970
Avail Issuing Activity

Air carriers’ problems and areas where the Civil Aeronautics
Board and the carriers can take corrective steps are discussed
Capacity. fare increases, the expense which would result from
retrofitting if required for protecting the environment, the necessity
to improve controls for preventing hijacking, and uncoordinated
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N71-29306

hccqss transportation are considered, and areas 1n which the carriers
might cut costs are indicated The problems of local airline service
and subsidy. and of supplemental air carners are described The
wnpact of the carners’ financial health on the arcraft industry and
the need to have a strong R and D program for advanced
aucraft such as the SST and short-haul atrcraft are also covered

NEN

N71-29285§ Southampton Univ (England)
Research Group
INTER-CITY VTOL STUDIES (UK) BUSINESS TRAFFIC AND
POTENTIAL SITES. VOLUME 1: BUSINESS TRAFFIC
Final Report
Aug 1969 158 p ref
{Contract PD/40/052)
(AE-326/021-Vol-1) Avall NTIS

The surveys and analyses which were made of business
travel from establisiments in eight urban areas in the United
Kingdom are presented The studies were undertaken to determine
the economic feasibility of establishing a vertical takeoff and
landing atrline operation The basic trip charactenstics of business
travelers and the relationships of trip generation and distribution
are discussed Author

Transportation

N71-29286# Southampton Univ {England)
Research Group
INTER-CITY VTOL STUDIES (UK) BUSINESS TRAFFIC AND
POTENTIAL SITES VOLUME 2: POTENTIAL SITES
Final Report
Aug 1969 247 p ref
(Contract PD/40/052)
(AE-326/021-Vol:2) Availl NTIS

Feasibility studies and analyses associated with potential
sites for VTOL terminals in eight selected urban areas within the
United Kingdom are presented Analyses were made of the proposed
land use patterns. population, employment, communications, and
traffic to 1dentify 8 number of possible VTOL sites It 1s concluded
that a number of potential sites for VTOL terminals are available
and that \(TOL commercial air transportation is feasible Author

Transportation

N71-293056# National Aviation Facilities Expenmental Center,
Atlantic City, N J
PREVENTION OF AIRCRAFT LOSS OF CONTROL USING
A SIMPLE HEAD-UP DISPLAY Final Report, Jul 1969 —Dec.
1970
Gerald E Skelton and Richard L Sulzer Jun 1971 24 p
(FAA-NA-71-9, FAA-RD-71-28) Avall NTIS

To evaluate the concept of a simple head-up display (HUD)
as an aid to noninstrument-rated pilots encountering reduced flight
visibihity_conditions, two versions of such a display were flown by
six pilots The subject pilots were pretested to insure that they could
not perform standard maneuvers when outside visual reference and
panel attitude instruments were obscured leaving only the altimeter,
awspeed indicator, gyroscopic direction indicator, gyroscopic
rate~of-turn/sllp-skld indicator and clock Given either of the HUD
instruments and a partial panel of basic instruments, plus a brief
indoctrination in the use of the HUD, the pilots showed marked
improvement in preservation of arrcraft control The opinions of
expert observers suggest that, with a few hours of additional
training, inexpenenced pilots would be able to employ a simple HUD
with a further improvement of arrcraft safety when penetrating
adverse weather Author



N71-39306

N71-293064# National Aviation Faciliies Expenimental Center,
Atlantic City, N J
SIMULATION STUDY OF CHEVRON MARKINGS FOR
AREAS ADJACENT TO RUNWAY THRESHOLDS Interim
Report, Dec. 1970 —-Mar. 1971
Guy S Brown and Richard L Sulzer Jul 1871 20 p refs
(FAA-NA-71-27. FAA-RD-71-40) Availl NTIS

To determine the mimimum system of chevron markings that
would give warning to potentially deceptive, nonload-bearing paved
areas before a runway threshold, 20 pilots were given systematic
exposure in a flight simulator to narrowed and more widely spaced
chevron patterns, and also to the present U S Standard The
judgments made by these pilots were that both the conventional
pattern of full-width chevrons spaced 100 feet apart and a pattern
of standard-width chevrons spaced 200 feet apart provided distinct
and unambiguous warning of the nonload-bearing surface Further,
they reported that these two patterns were not confusable with
other markings such as the runway threshold stripes Pilot judgments
of the two patterns with narrowed chevrons were mixed While a
majority reported the narrowed chevrons not confusable, there was
a marked increase in the number reporting absence of distinct and
unambiguous guidance, particularly when the markings were viewed
from a position low on glide slope and offset from the centerline

Author

N71-29307# T Research Inst, Chicago. Ili
STUDY OF VISIBLE EXHAUST SMOKE FROM AIRCRAFT
JET ENGINES Final Report
John Stockham and Howard Betz Jun 1971 75 p refs
(Contract DOT-FA69WA-2208)
(FAA-NA-71-24, FAA-RD-71-22) Availl NTIS

The wisibiity of inflight jet exhaust 1s compared to the
SAE smoke number A-method based on photographic photometry
was developed for measuring the optical density of smoke plumes
This method was related to visibihty and to the smoke number
through transmissometer measurements and visibility theory A
portable transmissometer, capable of operating over a wide range
of optical path lengths and under varying ambient light conditions
was fabricated for use on this study The mathematical expression
relating the transmisston measurements to the smoke number was
derived Liminal visibility requirements of smoke trails, developed from
hght scattering theory, correlated with actual visual observations and
the transmissometer and photometry measurements Author

N71-29309# Little (Atthur D ), Inc , Cambnidge, Mass
AN APPROACH TO THE ESTABLISHMENT OF PRACTICAL
AIR TRAFFIC CONTROL SAFETY GOALS Interim Report
S F Listerand G Raisbeck May 1971 60 p refs
(Contract DOT-FA70WA-2141)
(FAA-RD-71-36) Avall NTIS

This report shows how a knowledge of the incidence of
fatal aircraft accidents in the recent past can be combined with
an estimate of the overall nsk in various types of human activity,
which have been found socially acceptable, to produce rationat,
quantitative goals for the nsk associated with air traffic control Fatal
accidents over an eight-year period, from 1961 to 1968 inclusive,
are categonized in 36 groups based on 6 phases of flight and 6
type-cause categones The improvement in overall air transportation
safety which could be achieved by reducing or ehiminating all
sources of accident which are, in any way, related to air traffic
control 1s examined Inasmuch as the majority of fatalities cannot,
by the most generous reckoning. be associated with arr traffic
control, the total possible improvement 1s not impressive When, on
the other hand, proportional reduction in risk from all causes Is
assumed, a set of mutually compatible nsk goals for each of the
36 groups can be stated Author
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N71-28333# Adwvisory Group for Aerospace Research and
Development, Paris (France)

SYMPOSIUM ON UNSTEADY AERODYNAMICS FOR
AEROELASTIC ANALYSES OF INTERFERING SURFACES,
PART1
Apnl 1971
1970 _
(AGARD-CP-80-71) Avall NTIS

92 p refs Held at Tonsberg. Norway, 3—4 Nov

CONTENTS -

1 SOME CONSIDERATIONS RELATIVE TO THE
PREDICTION OF UNSTEADY A!R LOADS ON INTERFERING
SURFACES H Ashiey (Stanford Univ) 22 p refs

2 CALCULATION METHODS FOR UNSTEADY AIRFORCES
OF TANDEM SURFACES AND T-TAILS IN SUBSONIC FLOW D
E Dawis (Royal Aircraft Estab, Farnborough, England) 22 p refs

3 REPRESENTATION OF A WING IN THE LIFTING
LINE, APPLICATION OF THE INTERACTION CALCULATIONS OF
TWO WINGS IN TANDEM R Dat and Y Akamatsu (Office Natl
D'Etudes et de Recherches Aerospatiales, Pars, France) 17p
refs

4 A SUPERSONIC BOX COLLOCATION METHOD FOR
THE CALCULATION OF UNSTEADY AIRFORCES OF TANDEM
SURFACES D L Woodcock and E J York {Roval Arrcraft Estab .
Farnborough, England) 26 p refs

N71-29334# Stanford Univ, Calif
SOME CONSIDERATIONS RELATIVE TO THE PREDICTION
OF UNSTEADY AIR LOADS ON INTERFERING SURFACES

H Ashley /n AGARD Symp on Unsteady Aerodynamics for
Aeroelastic Analyses of Interfering Surfaces, Part 1 Apr 1971
22 p refs
Avall NTIS

Loading singulanties inherent in linearnized potential theory
are classified as local, in the sense that both the nature and
magnitude of the singulanty are determined by boundary conditions
in the inner field, or global. in the sense that the entire boundary
value problem must be solved to determine their details Available
results are reviewed relative to discontinuities in surface slope,
planform shape, dihedral angle, etc , and suggestions are offered for
combining them into numerical solution schemes With respect to
the analysis of interfering lifting surfaces, selected recent activity
in the United States on continuous solution of vanous subsomic
and supersonic cases Is described Regarding the area-element or
box approach to the Jlatter, it 1s recommended that an element in
the form of a trapezium, similar to that employed by Woodward
for steady flow, will also improve the behavior of predicted loads
for oscillatory motion of interacting surfaces Formulas for certain of
the required influence coefficients are developed Some nonlinear
effects are examined which are felt to have greater significance for
interference problems than for sotated Iifting wings The phenomena
include the normal displacement and self-deformation of wakes
which induce loads on aft surfaces. the local influences of
profile thickness, and displacement due to boundary layer growth

Author

N71-29336¢ Royal Arcraft Establishment, Farmborough (England)
CALCULATION METHODS FOR UNSTEADY AIRFORCES OF
TANDEM SURFACES AND T-TAILS IN SUBSONIC FLOW
D E Davis /n AGARD Symp on Unsteady Aerodynamics for
Aeroelastic Analyses of Interfering Surfaces, Part 1 Apr 1971
22 p refs
Avail NTIS

The basis of numerical methods, using continuous distributions
of loading, for evaluating oscillatory generalised airforce coefficients



for interfering and intersecting surfaces inchned everywhere at
small angles to a subsonic mainstream flow 1s descnibed Particular
application to tandem surfaces and T-tails s discussed briefly

Author

N71-29336§# Office National d’Etudes et de Recherches
Aerospatiales, Pans {France)

REPRESENTATION OF A WING IN THE LIFTING LINE;
APPLICATION OF THE INTERACTION CALCULATIONS OF
TWO WINGS IN TANDEM [REPRESENTATION D'UNE
AILE PAR DES LIGNES PORTANTES: APPLICATION AU
CALCUL DE L'INTERACTION DE DEUX AILES EN TANDEM]

R Dat and Y Akamatsu /n AGARD Symp on Unsteady
Aerodynamics for Aeroelastic Analyses of Interfering Surfaces, Part
1 Apr 1971 17 p refs In FRENCH, ENGLISH summary

Avail NTIS

The simulation of wings by a lattice of hfting lines 1s
summanzed for the computation of unsteady aerodynamic forces on
combinations Including several hfting surfaces, such as
wing-horizontal tail or fin-horizontal tail It can be considered as a
compromise between the doublet lattice method which 1s
advantageous for its flexibility, and the so called hfting surface
method whose results are more accurate for a given number of
collocation points A numencal program was developed for the
application to wings lying in two parallel planes The particular
features of the method of calculation are presented, as well as some
numerical results Author

N71-29337# Royal Awcraft Establishment, Farnborough (England)
A SUPERSONIC BOX COLLOCATION METHOD FOR THE
CALCULATION OF UNSTEADY AIRFORCES OF TANDEM
SURFACES
D L Woodcock and E J York /n AGARD Symp on Unsteady
Aerodynamics for Aeroelastic Analyses of Interfering Surfaces, Part
1 Apr 1971 26 p refs -
Avall NTIS

A box collocation method 1s developed for the determination
of the airforces on a pair of tandem surfaces (not necessarly
coplanar) undergoing small oscillatory displacements 1n a supersonic
flow The perturbation velocity potential 1s evaluated at the vertices
of a lattice of Mach lines on each wing The results of the
application of the method to a wing-tailplane configuration each of
tniangular planform, are given Author

N71-29338# Advisory Group for Aerospace Research and
Development, Pans (France)

SYMPOSIUM ON UNSTEADY AERODYNAMICS FOR
AEROELASTIC ANALYSES OF INTERFERING SURFACES,
PART 2
Apr 1971
1970
(AGARD-CP-80-71) Avail NTIS

234 p refs Held at Tonsberg. Norway, 3—4 Nov
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12 PRESSURE MEASUREMENTS ON AN HARMONICALLY
OSCILLATING SWEPT WING WITH TWO CONTROL SURFACES
IN INCOMPRESSIBLE FLOW H Forsching, H Tnebstemn. and J
Wagener (Deutsche Forschungsund Versuchsanstalt fuer Luft- und
Raumfahrt, Goettingen, West Germany) 15 p refs -

N71-29339¢ Vereinigte Flugtechnische Werk-Fokker Gmb H .,
Munich (West Germany)
SUBSONIC UNSTEADY AIRLOADS ON MULTIPLE LIFTING
SURFACES
G Boehm and H Schmid /n AGARD Symp on Unsteady
Aerodynamics for Aeroelastic Analyses of Interfering Surfacing, Part
2 Apr 1971 28 p refs -
Avall NTIS

A survey 1s presented of the main features of hfting lattice
methods and particularly of hfting surface methods Ways to extend
existing methods to arbitrary hfting surface configurations are also
discussed The following 1s a short description of these fundamentals
and a detaled discussion of the numencal methods as established
by the authors Results obtained will be presented and compared
with other theories Author

N71-29340# Douglas Aircraft Co. Inc, Long Beach, Cahf

NEW DEVELOPMENTS AND APPLICATIONS OF THE
SUBSONIC DOUBLET-LATTICE METHOD FOR NONPLANAR
CONFIGURATIONS

W P Rodden, J P Giesing, and T P Kalman /n AGARD Symp



N71-29341

on Unsteady Aerodynamics for Aeroelastic Analyses of Interfering
Surfaces, Part 2 Apr 1971 28 p refs
Avall NTIS

Procedures for calculating the normalwash induced by a
doublet line in nonplanar configurations and for calculating the
interference between wings and bodies are given Applications are
made to a non-coplanar wing-tail combination, a number of
empennage configurations, a wing-fuselage and a wing-nacelle
combination Also considered i1s the calculation of velocity
components in the flow field durnng oscillatory motion and the
calculation of the distribution of induced drag in steady flow
Examples of both calculations are also presented Author

N71-29341# Air Force Systems Command. Wright-Patterson
AFB, Ohio Flight Dynamics Lab
APPLICATION OF AFFDL UNSTEADY LOAD PREDICTION
METHOD TO INTERFERING SURFACES
W J Mykytow, J J Olsen and S J Pollock /n AGARD Symp
on Unsteady Aerodynamics for Aeroelastic Analyses of Interfering
Surfaces, Part 2 Apr 1971 24 p refs
Avall NTIS

The results of engineering applications of subsonic and
supersonic hfting surface methods to some of the AGARD
configurations and other interesting configurations, are presented
The subsonic kernel function program is applied to several aspects
of the wing-tail interaction probleny The subsonic double lattice
method 1s also applied to the problem Results are also presented
for a supersonic Mach box program developed for T-tails and
cruciform talls along with comparisons with piston theory
Companson between the subsonic kernel function and the doublet
lattice method 1s generally quite good While the double lattice
method usually required greater computing times for the same
accuracy as the kernel function methad, it has some advantages in
its favor such as ease of application and extension to more
complicated configurations The supersonic results presented here
appear to be of the proper order of magnitude when compared with
piston theory, however, more applications and careful checking are
indicated Author

N71-29342# Royal Arrcraft Estabhishment. Farnborough (England)
APPLICATIONS OF UNSTEADY AIRFORCE CALCULATION
METHODS TO AGARD INTERFERENCE CONFIGURATIONS
D E Davies /n AGARD Symp on Unsteady Aerodynamics for
Aeroelastic Analyses of Interfening Surfaces, Part 2 Apr 1971
18 p
Avall NTIS

Calculations of generalised airforce coefficients were carried
out for the configurations of wing and hcrizontal tail and of fin and
horizontal tail oscillating in subsonic flow 1n prescribed modes at
given frequencies Author

N71-29343§ Office National d’Etudes et de Recherches
Aerospatiales, Panis (France)

MEASUREMENT OF UNSTEADY AIR LOADS OF
INTERACTION BETWEEN LIFTING SURFACES IN TANDEM
[MESURES DES FORCESINSTATIONNAIRES
D'INTERACTION ENTRE SURFACES PORTANTES EN
TANDEM]

A Destuynder /n AGARD Symp on Unsteady Aerodynamics for
Aeroelastic Analyses of Interfering Surfaces, Part 2 Apr 1971
12 p refs In FRENCH, ENGLISH summary '

Availl NTIS
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A series of wind tunnel tests were performed in view 0:
analyzing the influence of several parameters on the aerodynamic
interference between two lifting surfaces in tandem The aim was
to determine the magnitude of the coupling terms in order to
provide a theoretical explanation of the fiutter instabilities occurring
on vanable sweep airplanes The tests were limited to two types
of motion pure translation and pure pitching oscillation of one
wing The model consisted of two rectangular or swept wings whose
relative position could be adjusted continuously 1n the horizontal as
well as in the vertical direction Some comparisons between theory
and experiment are given Author

N71-29344§ Vereinigte Flugtechrische Werke-Fokker GmbH,
Munich (West Germany)

T-TAILAEROELASTIC ANALYSIS FOR FOKKER F.28

J Yff and R J Zwaan (Natl Aero and Astronautical Res Inst)
In AGARD Symp on Unsteady Aerodynamics for Aeroelastic
Analyses of Interfenng Surfaces, Part 2 Apr 1971 15 p refs

Avall NTIS
Data from an aeroelastic and flutter analysis are presented
The data include lateral gust loading, aircraft designs, and mission
analysis The results indicate that mass balancing of the rudder and
alleron may be deleted, testing ime for high speed flutter may be
reduced, and the risks of extensive modifications to the design may
be reduced The tests also achieved the certification of the aircraft
EHW

N71-29345# Messerschmitt-Boelkow-Blohm G mbH, Munich
(West Germany)
SOME RECENT INVESTIGATIONS ON FLUTTER IN
SUBSONIC FLOW, CAUSED BY INTERFERENCE
AERODYNAMIC FORCES BETWEEN WING AND TAIL OF A
VARIABLE GEOMETRY AIRCRAFT
W Seidel and O Sensburg /n AGARD Symp on Unsteady
Aerodynamics for Aeroelastic Analyses of Interfering Surfaces, Part
2 Apr 1971 10 p refs
Availl NTIS

A method for routine flutter calculations utihizing interference
aerodynamic forces between wing and tail is presented The
elastomechanic system of the aircraft 1s described by branch
modes and the airforces for these branch modes are produced by
supenmposing air forces for arbitrary polynomials The air forces are
calculated for a distinct vertical offset between wing and tail with
the exact kernel functions A large variety of stiffness parameter
variations was performed such as wing stiffness, fuselage stiffness
and tallplane connection suffness in order to get a better
understanding of the flutter phenomenon involved and to find a cure
for solving the problem Some of the results are compared with
results from wind tunne! model tests to establish the validity of
the analytical method used Author

N71-29346# National Aero- and Astronautical Research Inst,
Amsterdam (Netherlands)
UNSTEADY AERODYNAMICS FOR WINGS WITH CONTROL
SURFACES
H Tiydeman and R J Zwaan /n AGARD Symp on Unsteady
Aerodynamics for Aeroelastic Analyses of Interferning Surfaces. Part
2 Apr 1971 15 p refs o T
Avall NTIS

A kernel function method to calculate pressure distnibutions over
wings with harmonically oscillating control surfaces 1n subsonic
flow 1s briefly discussed Comparisons of calculated and measured
pressure distributions are given for different planforms, Mach



numbers and reduced frequencies An analysis 1s given of pressure
distributions measured at high subsonic and transonic Mach
numbers Author

N71-29347# Office National d’Etudes et de Recherches
Aerospatiales Paris (France)

APPLICATION OF LIFTING SURFACE THEORY TO WINGS
PROVIDED WITH CONTROL SURFACES [APPLICATION
DE LA THEORIE DE LA SURFACE PORTANTE A DES
AILES MUNIES DE GOUVERNES]

B Darras and R Dat /n AGARD Symp on Unsteady Aerodynamics
for Aeroelastic Analyses of Interfering Surfaces, Part 2 Apr 1971
14 p refs In FRENCH, ENGLISH summary

Availl NTIS

A method for solving the problem of control surfaces in subsonic
unsteady flow 1s considered It 1s based on the exphcitation of
the logarnthmic singulanty of the pressure field and on an analysis
of the usual matrnx solution of the integral equation This
method. whose application to a rectangular wing has already been
described, 1s extendedhere to an arbitrary planformiThe companson
of expenmental and theoretical results obtained for the rectangular
wing is also shown Author

N71-29348# Bntish Aircraft Corp , Warton (England)
UNSTEADY AIRFORCES FOR WINGS WITH CONTROL
SURFACES. PART 1 LOADING FUNCTIONS
B L Hewitt /n AGARD Symp on Unsteady Aerodynamics for
Aeroelastic Analyses of interffering Surfaces, Part 2 Apr 1971
26 p refs )
Availl NTIS

An attempt was made, through the use of matched asymptotic
expansion techniques, to define methods for finding the nner
singular pressure loading functions associated with a wide variety
of interaction effects on wings with unbalanced control surfaces
The work 1s basic in that 1t facilitates the construction of adequate
loading forms which are necessary before attempting to obtain
convergent lifting surface theory solutions It extends the practical
scope of Landahl's work and gives, as a result, sound reasons for
modifying the loading recipes Author

N71-29349§ Bntish Aircraft Corp . Warton (England)
UNSTEADY AIRFORCES FOR WINGS WITH CONTROL
SURFACES. PART 2: CALCULATION METHODS

B L Hewitt /n AGARD Symp on Unsteady Aerodynamics for
Aeroelastic Analyses of Interfenng Surfaces, Part 2 Apr 1971
24 p refs
Avail NTIS

Using the local loading solutions, a numencal method 1s
“described which dccurately evaluates the associated discontinuous
downwash distnbution, w(2), for steady flow W(2) i1s then
regulanised through the specified boundary conditions to give w(1),
which can then be used to gain converged solutions for the
residual loading Full loading solutions are found for rectangular
wing with control surface configurations n incompressible flow. and
the results compared with other methods The form of w(1) 1s
calculated on a simple swept wing with control surface configuration,
and 1s found to become irregular near the hinge line corners
Modifications to the originally chosen special loading form are
suggested which should lead to convergent loading solutions for
swept wings Author

569

N71-29395

N71-29350# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen (West Germany)
PRESSURE MEASUREMENTS ON AN HARMONICALLY
OSCILLATING SWEPT WING WITH TWO CONTROL
SURFACES IN INCOMPRESSIBLE FLOW
H Forsching, H Triebstemn, and J Wagener /n AGARD Symp
on Unsteady Aerodynamics for Aeroelastic Analyses of Interfering
Surfaces. Part2 Apr 1971 15 p refs °
Avail NTIS

The results of an experimental study of the pressure
singularities occurnng along the control surface edges of a
harmonically oscillating swept wing control surface system in
incompressible flow are presented and discussed The two control
surfaces ranged along the whole span of the wing and could be
excited so that alternatively the inner or the outer flap or even both
were oscillating with different phases and amplitudes relative to
each other and relative to the wing Author

N71-29361# Royal Awrcraft Establishment, Famborough (England)
NOMOGRAMS FOR THE CALCULATION OF MULTIPATH
EFFECTS ON VHF AND UHF AIRCRAFT RADIO LINKS
G May May 1970 28 p refs
(RAE-TR-70097) Copynght Avail NTIS

Expressions are denved for the difference in transmission
times and the frequency of fading due to the multipath propagation
of signals between two aircraft Nomograms are presented both for
the general and the simphfied cases The latter occur when
approximations can be made because the sum of the heights of the
two aircraft 1s much less than the distance between them

Author (ESRO)

N71-29374# Deutsche Forschungs und Versuchsanstaht fuer Luft-
und Raumfahrt, Brunswick (West Germany) Inst fuer Luftsaugende
Antriebe
INTRODUCTION TO THE PHYSICAL FUNDAMENTALS OF
COMPRESSOR NOISE [EINFUEHRUNG 1IN DIE
PHYSIKALISCHEN GRUNDLAGEN DES LAERMS VON
AXIALVERDICHTERN]
Dieter Lohmann Dec 1970 222 p refs In GERMAN, ENGLISH
summary
(DLR-FB-70-74) Avall NTIS, ZLD| Munich 31,50 DM

A survey of a large number of reports on noise generated
by fans and compressors 1s presented A comprehensive review s
given of the fundamentals of compressor aeroacoustics and the
origins of compressor noise Possibilities for reducing compressor
noise are discussed Author {(ESRO)

N71-29378# Aeronautical Research Inst of Sweden, Stockholm
FFA STRUCTURAL RESEARCH AND TEST FACILITIES
1970 64 p
(FFA-MEMO-61) Avall NTIS

Main activities of test facihities on structural engineering
at FFA, Sweden, are descrnibed as well as the test equipment
Other facilities serving the FFA Structures Department are reviewed

ESRO

N71-29395# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Stuttgart (West Germany) Abteilung
Aerodynamik

RESULTS OF THE THEORY OF ROTOR FLOW ACCORDING
TO MILLER AND SCULLY [ERGEBNISSE DER THEORIE
DER ROTORDURCHSTROEMUNG NACH MILLER UND
SCuLLY]



N71-29430

Jost Withelm Fuhr Jan 1970 37 p refs In GERMAN, ENGLISH
summary
{DLR-MITT-70-23) Avall NTIS, ZLDI Munich 8 DM
A brief survey on different methods of rotor downwash analyses,
according to several publications dealing with this problem, 1s
presented From the multitude of existing theories a simple and a
rather difficult method are selected, improved, and compared
Author (ESRO)

N71-29430# Massachusetts Inst of Tech, Cambridge Electronic
Systems Lab
STUDIES RELATED TO THE OPTIMAL CONTROL AND
STABILIZATION OF AIRCRAFT IN THE PRESENCE OF GUST
LOAD DISTURBANCES Status Report, 15Jun 1970-31Jan.
1971
S K Mitter 1971 5 p refs
(Grant AF-AFOSR-1941-70)
(AD-722072, AFOSR-71-0941) Avall NTIS CSCL1/3

The objective of this research I1s to develop a theory of
controllability for parabolic and second order hyperbolic systems
and for hereditary differential systems An attempt is made to use
abstract semi-group theory and spectral theory to develop the
necessary results It 1s proposed to apply these ideas to the
stabilization problem of high speed awcrafts in the presence of
severe gust load disturbances Author (GRA)

N71-29433f# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen (West Germany)  Abteilung
Aeroelastik
PRESSURE MEASUREMENTS ON AN HARMONICALLY
OSCILLATING SWEPT WING WITH TWO CONTROL
SURFACES IN INCOMPRESSIBLE FLOW
H Foersching, H Triebstein, and J Wagener Sep 1970 33 p
refs Presented at the Symp on Unsteady Aerodyn of Interfering
Surfaces, Tonsberg, Norway, 3—4 Nov 1970
(DLR-FB-70-47, AVA-FB-7025) Avail NTIS, ZLDI Munich 10,50
DM

The results of an experimental study of the pressure
singularities occurring along the control surface edges of a
harmonically oscillating swept wing control surface system in
incompressible flow are presented and discussed The two control
surfaces ranged along the whole span of the wing and could be
excited so that alternatively the inner or the outer flap or even both
were oscillating with different phases and amplitudes relative to
each other and relative to the wing Author (ESRO)

N71-29438# Royal Aircraft Establishment, Farmborough (England)
THE CALCULATION OF THE DIVERGENCE FACTOR
CHARACTERISTIC OF EARTH REFLECTED SIGNALS ON
AIR-TO-AIR RADIO LINKS
G May Nov 1970 19 p refs
(RAE-TR-70210) Copynght Availl NTIS

An exact cubic equation 1s dernved for locating the reflection
point that occurs due to multipath propagation between two
aircraft, so that the divergence factor for the reflected radiation can
be calculated It 1s shown that when the ratio of the heights of
the two aircraft 1s large, approximations can be made leading to
a quadratic equation Two examples of divergence factor calculations
are given using nomographic techniques for determiming and
checking the reflection point position Possible extensions of
these techniques to other aircraft height ratio cases are indicated

Author (ESRO)
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N71-29496# Techmsche Hogeschool, Delft (Netherlands)
Vitegtuigbouwkunde
MATHEMATICAL MODEL OF EXTERNAL DISTURBANCES
ACTING ON AN AIRCRAFT DURING AN (LS APPROACH
AND LANDING
O H Gerach andJ Schuring Mar 1970 52 p refs
(VTH-159) Availl NTIS

Three different types of disturbances are distinguished the
wind, atmospheric turbulence and the noise contained in the ILS
signals The model Is thought to be applicable to altitudes between
ground level and 250 m The basic matenal from which the model
has been constructed has been compiled from available hiterature

Author (ESRO)

N71-29497§# Royal Awrcraft Establishment, Famborough (England)
FLIGHT TRIALS TO DISCOVER WHETHER PERIPHERAL
VISION IS NEEDED FOR LANDING
B D Armstrong Nov 1970 36 p refs
(RAE-TR-70205) Copyright Avail NTIS

The results of flight tnals, at might and in low wvisibility, with
restricted peripheral vision are described They were undertaken to
discover whether lack of perpheral vision was a major cause of
poor landing performance on conventional aircraft flight simulators
The results show that landing performance in flight 1s almost
unaffected by loss of peripheral vision, even in poor visbility

Author (ESRO)

N71-295004 Air Force Systems Command. Wright-Patterson
AFB, Ohio Foreign Technology Div
THEORY OFJET ENGINES
A L Klyachkin 21 Jan 1971 681 p refs Transl into ENGLISH
of the book ““Teonya Vozdushno-Reaktivnykh Dvigateley” Moscow
1969 p 1 512
(AD-722283. FTD-MT-24-123-70)
$095 CSCL21/5

The book examines the design operating process. principles
of control and operational charactenstics of jet engtnes of vanous
types used in civil aviatton (including turbojet. turboprop and
turbofan) The classification of the engines 1s given Special attention
1s given to the analysts of peculianties of throttle and high-altitude
and high-speed charactenistics of gas-turbine aircraft engines and
also the study on the effect of various operating conditions on
these characteristics Author (GRA)

Availl NTIS HC $9 00/MF

N71-29543# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Stuttgart (West Germany) Abteilung
Schwingungen

CALCULATION OF THE UNCOUPLED VIBRATIONS OF
HELICOPTER ROTOR BLADES USING THE METHOD OF
TRANSFER MATRICES EFFECTS OF AERODYNAMIC
DAMPING, A BUILT-IN CONE ANGLE AND COMPARISON
WITH OTHER THEORETICAL METHODS AND
MEASUREMENTS [BERECHNUNG DER UNGEKOPPELTEN
SCHWINGUNGEN VON HUBSCHRAUBER-ROTOR-
BLAETTERN MIT HILFE DER UEBERTRAGUNGSMATRI-
ZEN-METHODE. EINFLUSS DER AERODYNAMISCHEN
DAEMPFUNG, EINES EINGEBAUTEN KONUSWINKELS
UND VERGLEICH MIT ANDEREN - RECHENMETHODEN
UND MESSUNGEN]

Siegfried Benz Nov 1970 96 p refs
summary

(DLR-FB-70-63) Availl NTIS ZLDI Munich 15,50 DM

In GERMAN, ENGLISH



The method of transfer matnices allows a relatively clear
and simple solution of the problems of rotor blade wibrations,
especially by use of digital computers The uncoupled flapwise
chordwise and torstonal vibrations are dealt with For the flapwise
bending vibration. the interharmonic couphng effects owing to
aerodynamic damping are taken into account A built-in cone angle
for hingeless rotors 1s considered for flapwise vibrations The
transfer matnx method 1s compared with other theoretical methods
and expenmental results Author (ESRO]

N71-29551#
Annapolis, Md
THIRD-ORDER-TWO SIGNAL INTERMODULATION
PRODUCTS FOR 242 FREQUENCIES BETWEEN 225-400
Mtz
John M Morrow (lIT Research Inst, Annapohis, Md )
98 p Prepared for FAA, Washington, D C
(Contract F19628-70-C-0291)
(ECAC-PR-70-018) Avall NTIS

A senes of reports are presented which are designed as
handbooks to be used in FAA frequency assignment processes Their
sole purpose 15 to identify third order-two signal intermodulation
products and their contributing frequency pairs These matnces
include all third order-two signal intermodulation products within the
118—-136 MHz and 225400 MHz band produced by mixtures
of all possible pauws of selected channels These products are of
the form 2F1 . F2 and 2F2 - F1 Author

Electromagnetic Compatibility Analysis Center,

Nov 1970

N71-29552#
Annapolis, Md
THIRD ORDER-TWO SIGNAL INTERMODULATION
PRODUCTS, 118-136 MHz: 50 kHz CHANNEL SPACING
INDEXED BY INTERMODULATION PRODUCT
John M Morrow {lIT Research Inst, Annapolis. Md )
125 p Prepared for FAA, Washington, D C
(Contract F19628-70-C-0291)
(ECAC-PR-70-016) Availl NTIS

For abstract see N71-29551

Electromagnetic Compatibility Analysis Center,

Nov 1870

N71-29553# Department of Trade and Industry. London
{England} Telecommunications Engineering Headquarters
MOVEMENT OF EMERGENCY VEHICLES IN REDUCED
VISIBILITY CONDITIONS REPORT ON
ASMI/TRANSPONDER TRIALS AT HEATHROW AIRPORT,
SEPTEMBER 1970
A R Hillier and A P Fuggle
2/70. Issue 1
Avail NTIS

The ASMI/Transponder tests for moving emergency service
vehicles on airfields during poor visibility conditions are evaluated
The transponder was tested on a Nubian fire tender Signals from
the ASMI were used to interrogate the transponder at Q band, and
by transmussion of the ASMI ppi picture to the vehicle via the
mucrowave link [t 1s concluded that the simplest and cheapest
arrangement is the proviston of transponders on selected vehicles,
and requires continuous gutdance information to the vehicle by
ATC Transponder cover from all areas of the airfield could be
provided FOS

1970 28 p /ts Tels R3A Note

N71-29554§ Electromagnetic Compatibibty Analysis Center
Annapolis, Md Federal Aviation Agency, Washington, D (o
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THIRD ORDER TWO SIGNAL INTERMODULATION
PRODUCTS, 118-136 MHZ 50 KHZ CHANNEL SPACING
INDEXED BY CONTRIBUTING FREQUENCIES
John M Morrow (IIT Res Inst) Nov 1970 138 p Prepared
for FAA
(Contract F19628-70-C-0291)
(ECAC-PR-70-015) Avail NTIS

For abstract see N71-29551

N71-295556#§ Enwvironmental Science Services Administration,
Boulder, Colo
MODULATION CHARACTERISTICS CRITICAL TO

FREQUENCY PLANNING FOR THE AERONAUTICAL
SERVICES
R W Hubbard, D V Glen, and W J Hartman Apr
191 p refs
(Contract FA-67-WAI-134)
(ESSA-TM-ERL-ITS-232) Avall NTIS

The fundamental characteristics of basic analog and digial
modulation processes used in the Air Traffic Control (ATC)
communication system are summarized These characteristics have
been condensed into a format in which they may be readily applied
to the spectrum planning phases of ATC system design Single
channel modes of transmission are primanly considered for voice
and data signals, but many of the aspects considered are also useful in
describing the baseband signal structure for multichannel systems
in which multiplex transmission modes are used The purpose 15
to provide a basic set of signal descriptors and charactenstics at
several stages in a total ATC communication circuit The tabulated
characteristics may be applied systematically to help determine the
inittal channel spacing, allocation, and power requirements for a
particular system in a given frequency band Author

1970

N71-29557# Awr Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div
USING A HELICOPTER FOR DUSTING FOREST SOURCES
OF TICK-BORNE ENCEPHALITIS
V A Nabokov et al 20 Feb 1970 7 p refs Transl into
ENGLISH from Med Parazitol 1 Parazitarn Bolezi (Moscow), v 33,
no 1,1964 p 64-68
(AD-703998, FTD-HT-23-644-69) Aval NTIS

The MU 1HX helicopter was tested for spray dusting with~
a 10 percent DDT dust in tick borne encephalitis foci Durning the
period of spraying the fight speed of the craft was kept within
timits of 30 to 35 km per hour The improved precipitation of the
chemical poison permitted it to reduce i1ts consumption rate down
to 20 kg per hectare, as compared with that (50 kg per hectare)
accepted for the plane AH 2 The treatment remaned highly
effective In addition to considerable savings of the poisonous
matenal the reduction of consumption rates brought with it a
substantial improvement of the present economic indices This
warrants recommending the new mode of the treatment for a
wide scale field application in the foci of tick borne encephalitis

Author

N71-29662§ Air Force Systems Command, Wnght-Patterson
AFB. Ohio Foreign Technology Div

HYDRAULICS AND ITS APPLICATIONS ON AIRCRAFT

B B Nekrasov 14 Jan 1970 402 p refs Transl into ENGLISH
of the book “Gidravitka 1 Yeye Primenenye na Letatel'nykh
Apparatakh” Moscow, Izd-Vo Mashinostroyeniye, 1967 p 1-368
(AD-701974, FTD-HT-23-242-69) Aval NTIS HC $6 00/MF
$095



N71-29607

The application of hydraulic systems to the operation of
arrcraft 1s discussed Subjects presented are (1) fundamentals of
hydrostatics, (2) fundamental equations of hydraulics, (3) relative
and nonsteady motion of fluid in pipes, (4} hydraulic drves and
hydraulic transmissions, (5) design of hydraulic equipment for

aircraft use, and (6) charactenstics of centnfugal pumps PNF
N71-29607*# General Electric Co, Philadelphia, Pa

H2 FUEL SYSTEM INVESTIGATION

W Collier /n NASA Marshall Space Flight Center Proc  Space

Transportation System Propulsion Technol Conf, Vol 3 28 Apr
1971 p 1191 1224
Availl NTIS CSCL 211

Progress in designing and developing an air breathing engine
system for space shuttle application 1s reported Tasks included a
parametnic evaluation of various engine cycles employing hydrogen
fuel an engine design study, engine development plan and cost
estimate, and performance specification All work 1s completed,
and a derivative of the F-101 engine was recommended and used
as the referenced engine While the hydrogen versus jet propulsion
fuel evaluation is not yet complete 1t appears that the use of
hydrogen requires additional development in the fuel handling system
and related control and accessory areas No basic technological
barriers were identified, however for fitting an engine of this type
to the desired application ACR

N71-29622 National Lending Library for
Technology, Boston Spa (England)
NOISE DUE TO FLUID FLOW
19 Jan 1971 4 p Transl into ENGLISH from Ver Deut iIng
Z (West Germany),v 112, 1 Apr 1970 p 423
(NLL-CE-Trans-5424-(9022 09)} Aval Natl
Boston Spa, Engl 1 NLL photocopy coupon

A survey of the various forms and causes of flow induced
noise 1s presented The causes of noise associated with discharge
effects, propellers, blowers, jet engines, boundary layers, water
pipes, and supersonic aircraft are described and, where possible,
empunical formulas for the expected acoustic power are given A
theoretical treatment of flow induced noise 1s included Author

Science and

Lending Library,

N71-29635# Federal Aviation Admumstration, Oklahoma City,
Okla National Fhght Inspection Div

EVALUATION OF IFR DEPARTURE PROCEDURE,
ALBUQUERQUE, N M., RUNWAY 08 Final Report

Norman C Heidger, Harold R Richards, and Frank Parr May
1971 28 p
(FAA-FS-600-2) Avall NTiS
A fught simulator study was made of an IFR departure
procedure from a runway Hot day temperature and calm surface
winds were used for initial tests Normal values were used to
simulate actual ABQ conditions for easterly wind flows 64 departures
were made by 5 qualfied pilots in the Boeing 720 flight simulator
A statistical analysis was made of recorded flight tracks to
determine the average maximum distances and to calculate the 95
and 99 percent confidence imits of these averages Left and nght
turns were flown, with specified turning heights of 400 and 700
feet abave ground level Statistically derived 99% upper umits of
the average maximum flight track distances were obtained
Author

N71-296574# Awr Force Systems Command, Wnght-Patterson
AFB, Ohio Foreign Technology Div
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ANALYTICAL METHODS FORPROJECTED
CONSTRUCTION OF WINGS
| S Golubev 28 Dec 1970 313 p refs Trans! into ENGLISH
of the book “Analit Metody Proektir Konstruktsu Krylev® USSR,
1970 p 1-288
{AD-722303, FTD-HC-23-592-70)
$0965 CSCL1/3

This book contains an investigation of two interrefated
problems finding optimal maternal distribution in the wing structure
and selecting the structural-technological sofutions The optimal
law of matenal distnbution 1s found by the methods of nonlinear
programming On the basis of replacing a varniable function by a
set of discrete parameters, the calculational relations (cnitenal
functions, conditions, restrictions} corresponding to the numencal
and analytical methods of solving the design problem and varnious
calculational schemes for the wing are obtained First. the simplest
cases are presented - single load system, absence of heating
iIsotropic structure, etc On the basis of these cases, general relations
are dernved permitting consideration of the effect of aerodynamic
heating, the foad spectrum, and phability of the wing fastening The
transition from the calculational scheme to the structural scheme
and selection of the optimal structural-technological version of the
wing are carried out on the basis of analyzing the additional
weight, sources of which are the stability of the structural
elements, reliabihity, technological factors and operating conditions

Author (GRA)

Avall NTIS HC $6 00/MF

N71-29660# Matrix Research Co. Falls Church, Va
DESIGN OF A COMPUTER ASSISTED COASTAL
INFORMATION SYSTEM. PHASE 3: MODELING THE NAVY
ECOSYSTEM Final Report, 12Jan. 1970-21 Apr. 1971
Robert D Campbell and A L Roark 21 Apr 1971 74 p refs
{Contract NOOO14-70-C-0215)
(AD-722427) Avail NTIS CSCL15/4

in this research effort our goal has been to determine what
kind of information system about coasta! areas would meet some
large spectrum of Navy needs In previous reports we reached the
conclusion that to accomplish this goal we would need to construct
some kind of mode! of the Navy ecosystem We suggested that
the bases for such a model be real information from the Navys
record of interactions among coastal environments, Navy weapons
systems, and basic Navy functions We therefore used as source
data the reports and publications of Navy activities associated with
design, development, test, and evaluation of weapons systems and
their components Our objective was to describe the Navy
ecosystem in ngorous enough fashion that our model would provide
the logic.for a coastal information system Our model 1s therefore
expressed In three ways verbally, mathematically, and in information
systems terms The purpose of all these expressions of the same
model 1s to provide the bases for an aggregating., Integrating
process which will relate environment to naval weapons systems in
terms of naval functions We believe that the structure we have
described provides the framework for information systems not only
for Navy but also for a wide gamut of evaluation and design
activities which concern the man-environment interaction

Author (GRA)

N71-29690# Technische Univ, Berlin (West Germany)
fuer Maschinenwesen
CONTRIBUTION TO THE THEORETICAL TREATMENT OF
THE HUB EFFECT IN PROPELLER DESIGN [BEITRAG ZUR
THEORETISCHEN BEHANDLUNG DES NABENEINFLUSSES
BEIM PROPELLERENTWURF]
Carsten Qestergaard (Ph D Thesis}) 1969 77 p refs In GERMAN
Avall NTIS

The displacement effect of the propeller hub in the potential
wake flow produces pronounced changes in the flow field of the
propeller blade Computer calculations for effective propeller design,

Fakuitaet



using the Iift ine mode! to provide optimal boundary conditions for
the circulation distnibution around the hub, showed that the theory
15 not sufficient to describe all hydrodynamic processes around a
propeller Trans! by GG

N71-297074# Commuttee on Interstate and Foreign Commerce
(U S House)
AIR FARES AND CHARTER SERVICE
Washington GPO 1970 605 p refs Hearings before Comm
on Interstate and Foreign Com . 91st Congr, 2d Sess, 10 Aug .
15—-17 Sep . and 9 Oct 1970 /ts Senal No 91-80
Avall Subcomm on Transportation and Aeron

The hearings concerning problems of ticketed and charter
services are reported. The CAB charter regulations concerning the
requirements for legitimate chartening organizations are discussed
The cost report of the International Air Transport Association Is
included, and charter flights to the United States by foreign airlines
are also discussed FOS

N71-29708# Awr Force Academy, Colo
AN APPROACH GUIDANCE SYSTEM FOR SIDE-FIRING
TACTICAL AIRCRAFT
Bradford W Parkinson, Edward J Bauman, and Jack C Henry
Oct 1970 45 p
(AD-722412, USAFA-TR-70-4) Avall NTIS CSCL1/2

The present approach guidance scheme Is one of controlling
the arrcrafts velocity vector, however, this scheme has two major
disadvantages its a difficult flying task for the pilot, and when the
arcraft arrives tangent to the circular path, a violent maneuver Is
usually required to achieve the proper bank angle to stay on the
desired circular path An improved method for controlling the side
finng AC-130 and AC-119 into circular attack geometry eliminates
these disadvantages Furthermore. with this improved system the
bank angle rates never exceed 3 or 4 degrees per second This
control scheme was simulated on the analog computer and the
results are presenteé graphically The simulation showed that the
bank angle. command-control scheme 1s effective for distances out
to five circular orbit radn from the target and s effective for all
arcraft headings {with one exception which 1s discussed i a
stability study in the appendix) The mitial test flight showed that
the bank angle control scheme behaved very well, and its overall
performance was near that predicted Relatively mmnor modifications
can incorporate this control scheme into existing analog computers
on board the aircraft Author (GRA)

N71-29721# Vigo County Area Planning Dept. Terre Haute,
Ind
AN AIRPORT STUDY FOR VIGO COUNTY, INDIANA
Aug 1970 153 p
(PB-197309, HUD-IND-70-11) Avall NTIS CSCL 13B

The awport study 1s basically an inventory and evaluation
of the airports in Vigo County The historical functioning of aviation
n the planning area 1s discussed and Hulman Field and Sky King
Airport are followed from their inception to their current operations
The report proceeds to supply a data bank on airport activity during
the past ten years, including commercial, general and muitary air
movements The study also recognized any significant trends which
may have transpired in the past five years The study then
provides an examination into the relationships between Jirports and
comprehensive planning Land use planning and transportation
planning processes are interpretated according to their relevance in

573

N71-29774

achieving a harmonious and effective airport-neighboring environs
relationship Author.(GRA)

N71-29745%}§ National Aeronautics and Space Admimistration
Lewis Research Center, Cleveland Ohio
EXPERIMENTAL AND ANALYTICAL INVESTIGATION OF
FAST NORMAL SHOCK POSITION CONTROLS FOR A
MACH 2.5 MIXED-COMPRESSION INLET
George H Neiner, Michael J Crosby, and Gary L Cole Washington
Jul 1971 64 p refs
(NASA-TN-D-6382, E-5932) Avall NTIS CSCL21E

Simulation and experimental results are presented for several
normal shock control systems using high-response {110-Hz
bandwidth) overboard bypass doors To date such control systems
have used slower bypass doors (of the order of 10-Hz bandwidth)
The best control, using two feedback loops and electronic
compensation reduced shock motion below that without control for
sinusoidal downstream airflow disturbances of up to 40 hertz
Inherent inlet dynamics constituted the mamin hmitation on system
closed-loop performance Closed-loop control was demonstrated
with the inlet terminated alternately with a long pipe, a choked
orifice plate close to the diffuser exit station, and a J85-13 turbojet
engine Author

N71-29756# Lane Council of Governments, Eugene, Oreg
AIRPORT NEEDS STUDY FOR LANE COUNTY, OREGON
Jan 1971 91 p refs
(PB-197860) Avall NTIS CSCL 13B

The report identifies the public arports in Lane County,
Oregon The only commercial airport in the county, Mahlon Sweet
Field. 1s examined as a regional and local airport facility Projections
of passenger and aircraft operations have been made at five year
intervals through 1990 The development of the airport and the
subsequent impact on land use 1s examined The six general aviation
airports 1n Lane County are also examined Pilot, aircraft, and
population distnibution and land use are discussed prior to making
recommendations for these airports Author (GRA)

N71-29762# Massachusetts Inst of Tech, Cambridge
Dynamics Research Lab
THE USE OF AERODYNAMIC LIFT FOR APPLICATION TO
HIGH SPEED GROUND TRANSPORTATION Interim Report,
Sep. 1969 —~Jun. 1970
Timothy M Barrows, Sheila E Widnall, and Herbert H Richardson
Jun 1970 134 p refs
(Contract DOT-C-085-65)
(PB-197242, T70-3FRART-71-56) Avail NTIS CSCLO1A

The problem of a wing flying in very close proximity to
a sohid boundary, the so-called ram wing, I1s reviewed and a new
solution 1s found using the method of matched asymptotic
expansions The effect of the wing upper and lower surface
coordinates on the resulting pressure distribution 1s shown explicitly
for the case of a two dimensional airfoil it 1s shown that for very
small clearance ratios a very simple expression i1s vald for the lift
coefficient On the basis of this simphfication an analytic solution
1s obtained for the case of a flatplate airfol operating above a
sinusoidal ground plane, which gives the forces and moments due
to ground bumps The longitudinal dynamics of a tracked
vehicle designed to utihze aerodynamic lift are then investigated

Dissert Abstr

Fluid

N71-29774%# National Aeronautics and Space Administration
Lew:s Research Center, Cleveland, Ohio



N71-29775

POTENTIAL FLOW SOLUTION FOR A STOL WING
PROPULSION SYSTEM
James A Albers and Merle C Potter
35 p refs
(NASA-TN-D-6394, E-6132) Avall NTIS CSCLO1C

The analysis considers a two-dimensional wing-fan system
which consists of an airfol with flap, the fans, which have a
distnibuted suction at their inlet and a jet at their exit, and a jet
sheet leaving the flap trailing edge The solution provides the
incompressible potential flow for any value of fan or engine mass
flow coefficient, the thrust coefficient for the propulsion system
exhaust, and the wing and flap angle of attack Flow fields, pressure
distnbutions, and hft coefficients for a particular, externally biown
flap. high-lift configuration are presented Author

Washington Jul 1971

N71-29775%# Massachusetts Inst of Tech . Cambridge
SUBSONIC STATIC CHARACTERISTICS OF SLENDER
WING CONFIGURATIONS USING A MAGNETIC
SUSPENSION AND BALANCE SYSTEM
Milan Viajinac, Timothy Stephens, George Gilliam. Nicholas Pertsas,
and Eugene Covert Washington NASA Jul 1871 26 p refs
{NASA-CR-1796, TR-168) Avall NTIS CSCLO1A

Aerodynamic forces and moments on three low-aspect-ratio
wing planforms were obtained using 8 magnetic suspension and
balance system Comparnson of the present data with both theory
and expernimental results obtained elsewhere s presented and
shown to be in close agreement Author

N71-29777# Bolt, Beranek, and Newman, Inc , Cambridge. Mass
NOISE EXPOSURE FORECAST CONTOURS FOR EXPECTED
1985 AND 1990 OPERATIONS AT SEVEN US AIRPORTS
Jan 1971 93 p refs
(AD-722365. BBN-2076) Avail NTIS CSCL20/1

The report summarizes a study of the probable impact
of future supersonic transport {SST) aircraft operations on the noise
environment around seven arrports in the United States The noise
environment 1s depicted in terms of Noise Exposure Forecast (NEF)
contours of NEF 30 and 40 values for projected 1985 and 1990
operations at the following seven airports Anchorage international
Airport (ANC), Logan international Airport, Boston {BOS), Honolulu
International Aisrport (HNL), John F Kennedy International
Airport New York (JFK), Los Angeles International Airport (LAX),
Seattle-Tacoma International Aurport (SEA) San Francisco
International Airport (SFO) Sets of noise contours are given for each
airport for the two projections Author (GRA)

N71-29796§ Army Test and Evaluation Command, Aberdeen
Proving Ground, Md
RELIABILITY Final Report
10 Mar 1971 18 p
(AD-722721, MTP-7-3-508) Aval NTIS CSCL 14/4

The procedure defines methodology for evaluating the
relability of awcraft and related subsystems and allied equipment

Author (GRA)

N71-29797# Army Test and Evaluation Command, Aberdeen
Proving Ground Md
INTERNAL/EXTERNAL LIGHTING Final Report
12 Mar 1971 9 p refs
(AD-723034, MTP-7-3-527) Avall NTIS CSCL 1/3

Procedures are described for determiming the functional
suitability of internal/external lighting systems for U S Army aircraft

Author {(GRA)
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N71-29893%§ Massachusetts Inst of Tech , Cambridge
SECTION DATA FOR THIN, HIGHLY CAMBERED AIRFOILS
IN INCOMPRESSIBLE FLOW
Jerome H Milgram Washington NASA Jul 1971 73 p refs
(Contract NAS1-8423)
(NASA-CR-1767) Avarll NTiS CSCL 200

The results of tests on thin, highly cambered sections are
presented The sections have sharp edges and are thin enough for
the thickness effects to be negligible There are some notable
differences between the section charactenstics of the thin, highly
cambered sections and sections having less camber and more
thickness. At the ideal angle of attack, as given by thin airfoil theory,
the thin, highly cambered sections have about five times as much
drag as do thicker sections of less camber The fift of the thin,
highly cambered sections at angles of incidence near ideal 1s
significantly less than that predicted by thin airfoil theory because
of the effects of flow separation The flow separation on the
pressure side i1s increased by a reduction of angle of attack from
ideal This results in lift slopes significantly greater than 2 pi per
radian for angles of attack slightly less than the ideal angle of
attack Author

N71-29895§# Army Electronics Command, Fort Monmouth, N J
DUAL MODE SYMMETRICAL HIGH FREQUENCY ANTENNA
FOR AIRBORNE USE
D V Campbell, J Armnold, H
42 p refs
(AD-722736, ECOM-3404) Avall NTIS CSCL9/5

A compact, self-contained symmetrical antenna (experimental)
for airborne use at high frequencies has been developed and tested
Provisions for tuning are integrated with the radiating elements A
four-port hybnd 1s incorporated enabling the antenna to function
in two tndependent modes for both transmission and reception
When symmetrically installed on a helicopter and operated in the
antiphase mode, excitation of the aircraft 1s mimimized, and a
dipole pattern which 1s predominantly honzontally polanzed obtains
When operated in the inphase mode the resulting pattern Is
omnidirectional and the polarization predominantlyvertical Radiation
patterns are highly predictable and the rotor effect mimimal At
frequencies in the lower HF range the noval antenna has somewhat
greater gan than the much larger conventional wire antenna

Author (GRA)

tnsterman, T Wison Mar 1971

N71-29906# Naval Ordnance Lab , White Oak, Md
NOL HYPERVELOCITY WIND TUNNEL. REPORT NO 3.
THEORETICAL ANALYSiIS OF THE BOUNDARY LAYER IN
THE NOZZLE
Neal Tetervin 26 Feb 1971 45 p refs
(AD-722346, NOLTR-71-7) Avall NTIS CSCL 14/2

The equations used to calculate the boundary layer properties
for use In the design of the Mach 10. 15, and 20 axisymmetric
nozzles of the hypervelocity wind tunnel at NOL are denved One
equation is the integral moment-of-momentum differential equation
for the boundary layer velocity profile shape parameter, the form
of the equation 1s valid for a real gas This equation Is used with
an axisymmetnc integral momentum equation that 1s valid for thick
as well as for thin boundary layers to calculate the total thickness and
the displacement effect of the boundary layer Author {GRA)

N71-29907# Naval Ordance Lab . White Oak Md

NOL HYPERVELOCITY WIND TUNNEL REPORT NO 1.
AERODYNAMIC DESIGN :
E Leroy Harns and Walter J Glowack:
refs

26 Feb 1971 64 p



(AD-722345, NOLTR-71-5) Availl NTIS CSCL 14/2

The NOL hypervelocity wind tunnel will provide a high
Reynolds number turbulent flow simulation in the Mach number
range 10 to 20 This faciity, much needed for large-scale testing
of hypersonic vehicles, 1s under construction and will be operational
late In 1972 Supply pressures up to 40.00Q psi will be maintained
constant for 1 to 4 seconds duning which stable, condensation-free
flow conditions will prevaill Very high Reynolds numbers are
obtained by operating with nitrogen at temperatures just sufficient
to avoid test section condensation The facility, which operates in
a blowdown mode, has separate legs for the three design Mach
numbers 10, 15, and 20 Each leg s fitted with 1ts own storage
heater, diaphragm assembly, contoured nozzle. and diffuser The
three legs share a common gas storage supply. test cell and model
support system, and vacuum sphere The report highlights the more
significant considerations leading to the aerodynamic design of the
facility and includes discussions of the need for the facility, the
initial requirements imposed on its design, and brief descriptions of
the layout and operation of the facility Author (GRA)

N71-29914§ National Transportation Safety Board, Washington,
DC
AIRCRAFT ACCIDENT REPORT MISSISSIPPI VALLEY
AIRWAYS, INCORPORATED DEHAVILLAND DHC-6,
N956SM, LA CROSSE, WISCONSIN, 9 NOVEMBER 1970
5 May 1971 13 p
(NTSB-AAR-71-10) Avall NTIS

A Mississippi Valley Airways, Inc, DeHavilland DHC-6,
N956SM, crashed at La Crosse, Wisconsin, on November 9. 1970,
at approximately 1608 central standard time while executing a
nonprecision instrument approach in instrument flight conditions
The aircraft struck trees approximately 4,000 feet from the threshold
of runway 13 on approach centerline The aircraft was destroyed by
impact The captain, first officer, and three of the four passengers
sustained serious injuries There was no post-crash fire The Ngnonal
Transportation Safety Board d..ermined that the probable cause of
this accident was that for unknown reasons, the captain failed to
mamntain altitude at minimum descent altitude and allowed the
arrcraft to descend below the height of trees while executing a
nonprecision instrument approach in instrument flight conditions

Author

N71-29920*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
JET PENETRATION INTO MACH 2 AIRSTREAM USING
SWEPT BACK INJECTORS AT ANGLE OF ATTACK
Martin Hersch and Louis A Povinelh Washington Jul
28 p refs
{NASA-TM-X-2319, E-6159) Avall NTIS CSCL 20D
Helium was injected at sonic velocity normal to the leeward
sideofarrow-and delta-wing injectors Vortex-controlling parameters
including sweepback angle, swept-edge length, swept-edge wedge
angle. and angle of attack were constant, but blockage and
calculated drag were lower for the arrow injectors The changes in
vortex-enhanced penetration and lateral spreading were less rapid
than the changes in blockage area and calculated drag Also,
helium, when injected from a porous area on the windward side,
was swept over into the leeward vortex Penetration in the vortex
region was then greater than when helium was injected at sonic
velocity directly into the vortex from the leeward side Author

1971

N71-30029# National Transportation Safety Board, Washmgtoni,
DC

AIRCRAFT ACCIDENT REPORT: OVERSEAS NATIONAL
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N71-30040

AIRWAYS, INCORPORATED, DOUGLAS DC-9, N935F
OPERATING AS ANTILLIAANSE LUCHTVAART
MAATSCHAPPW FLIGHT 980 NEAR SAINT CROIX, VIRGIN
ISLANDS, 2 MAY 1970
31 Mar 1970 33 p
(NTSB-AAR-71-8, SA-420) Avall NTIS

Overseas National Airways Flight 980 (ALM), was ditched
near St Croix Forty persons, including 35 passengers and five
crewmembers survived Twenty-three persons, including two infants
and the stewardess, did not survive The aircraft sank :n 5,000 feet
of water and was not recovered The flight departed Kennedy
International Airport, NY, nonstop for St Maarten, Netherlands
Antilles After an ADF and three circling approaches in poor weather,
during which a landing could not be made, the flight departed for
St Croix Enroute to St Croix in a low-fuel state, the aircraft was
descended to the water in anticipation of a ditching When fuel
exhaustion was reached, the engines flamed out and the aircraft
was ditched Author

N71-30033# Joint Publications Research Service, Washington,
DC
TRANSLATIONS ON EASTERN EUROPE:
AFFAIRS, NO. 181
22 June 1971 37 p refs Transl into ENGLISH from Polish,
Rumanian, and Yugoslavian reports
(JPRS-53428) Availl NTIS

A review of scientific developments in East European countries is
presented Subjects discussed are (1) Polish geological exploration,
(2) Soviet space technology findings, {3) development of ultrasonic
flow detector, (4} operation of computer, (5) development of
science in Romania, and (6) descrniption of tactical arcraft used n-
European countries PNF

SCIENTIFIC

N71-30039# Deutsche Forschungs- und Versuchsanstalt fuer

Luft- und Raumfahrt, Stuttgart {(West Germany} Abteilung
Aerodynamik
CALCULATION OF THE INDUCED VELOCITY

DISTRIBUTION OF A ROTOR IN STATIONARY FORWARD
FLIGHT [BERECHNUNG DER INDUZIERTEN
GESCHWINDIGKEITSVERTEILUNG EINES ROTORS IM
STATIONAEREN VORWAERTSFLUG]
Jost Withelm Fuhr and Alfred Kussmann Mar 1970 53 p refs
In GERMAN, ENGLISH summary
{DLR-MITT-70-22) Avail NTIS, ZLDi Munich 10,50 DM

A simplified method of rotor downwash calculation is described
The rotor wake system Is substituted by discrete vortex lines
according to the lifting line theory A separation in a near wake
system consisting of semi-infinite vortex lines and a far wake system
with fore and aft infinite vortex lines is introduced for calculation
The digital computer program s described and analytical results are
presented Author (ESRO)

N71-30040# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Stuttgart (West Germany) Abtellung
Aerodynamik

PARAMETRIC STUDIES OF ROTOR DOWNWASH
CALCULATION. INFLUENCE ON FIXED WING FLOW
PARAMETERUNTERSUCHUNGEN ZUR
ROTORABWINDBERECHNUNG. EINFLUSS AUF DIE
UMSTROEMUNG EINES FLUEGELS]

Hans Bergmann and Jost W Fuhr Dec 1970 79 p refs In
GERMAN, ENGLISH summary

(DLR-FB-70-62) Avail NTIS, ZLD! Munich 13 DM



N71-30055

Parametric studies have been conducted in order to determine
the influence of vortex model variations on the downwash
calculations of a given helicopter rotor Additionally, a method to
calculate the hft distribution of a fixed wing located in the rotor
wake Is presented, neglecting fuselage disturbation Interactions of
rotor and wing are shown As a basis for wing aerodynamics the
Ifting line theory 1s employed A ngid rotor wake model with
helical vortex lines 1s used Calculation of induction 1s accomphished
by finite and straight vortex segments and/or by semi-infinite and
straight vortex lines Author (ESRO)

N71-30055*}# National Aeronautics and Space Administration
Lewis Research Center, Cleveland Ohio
LEWIS 9- BY 15-FOOT V/STOL WIND TUNNEL
Joseph A Yuska James H Diedrnich, and Nestro Clough
Washington Jul 1971 48 p refs
(NASA-TM-X-2305 E-6055) Availl NTIS CSCL 14B

The V/STOL wind tunnel was built in the return leg of
the 8 by 6 foot supersonic wind tunnel The test section has a
velocity range of 13 4 to 78 2 meters per second The features of
the wind tunnel are described, and the results of the inal
calibration are presented in sufficient detall to guide prospective
users in designing expenments The methods used to design the
tunnel nlet section, the test section wall slot geometry, and the
diffuser section are also described Author

N71-30072*# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
OPTIMAL CONTROL OF SUPERSONIC
MINIMIZE UNSTARTS
Bruce Lehtinen, John R Zeller and Lucille C Geyser Washington
Jul 1971 29 p refs
(NASA-TN-D-6408, £-6253) Avail NTIS CSCL21E

A method for designing supersonic Inlet controls based
on a desire to minimize nlet unstart i1s descnbed The design
problem 1s formulated as one in linear stochastic optimal control and
estimation However, the performance index chosen (to be
minimized) 1s the expected frequency of unstarts Since this index
15 nonquadratic the principle of quadratic equivalence i1s applied,
so that the control consists of linear state variable feedback
Estimates of unmeasurable and/or noisy states required for control are
then generated using a Kalman fiiter Results show the sensitivity
of unstart frequency to nominal normal shock position, control
bypass door capacity and measurement noise level, for white noise
disturbances Author

INLETS TO

N71-30117*# National Aeronautics and Space Administration
tewis Research Center, Cleveland Ohio
PRELIMINARY INVESTIGATION OF GASEOUS EMISSIONS
FROMJET ENGINE AFTERBURNERS
Larry A Diehl Washington Jul 1971 18 p refs
(NASA-TM-X-2323. E-6256) Availl NTIS CSCL20M

Gaseous emissions from jet engine afterburners were measured
over a range cf fuel-air ratios The two configurations used were
a full-size turbofan engine with an afterburner and a 51-cm
diameter research afterburner Nitric oxide emission did not
ncrease with afterburning The maximum mitric oxide concentration
measured with afterburning was 3 4 g/kg of fuel burned while the
maximum measured carbon monoxide emission was 1300 g/kg of
fuel burned Appreciable quantities of unburned hydrocarbons
resulted from operation at high fuel-air ratios Nitric oxide
concentrations were less than theoretical equiibrium values by as
much as two orders of magnitude, concentrations of unburned
products were always greater than equilibrium values Author
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N71-30128# Wetenschappelik en Techmsch Documentatie- en
Informatiecentrum voor de Kriygsmacht, The Hague (Netherlands)
BIRD HAZARDS TO AIRCRAFT: A LITERATURE SURVEY
VOLUME 2: OCTOBER 1967 ~-JANUARY 1971
H Cropand G A J Kerstens, comps Jan 1971 16 p refs
(TDCK-56961) Avall NTIS

The Iiterature survey covers the period October 1967 to
January 1971, and contains 22 abstracts Author

N71-30164# Committee on Commerce (U S Senate)
WATERFRONT AND AIRPORT COMMISSION COMPACT
ACT OF 1970
Magnuson Washington GPO 1970 13 p refs Report to
accompany S J Res 222 presented by Comm on Com at 91st
Congr, 2d Sess . 2 Oct 1970
{Rept-91-1262) Avail US Capitol Senate Document Room
Hearings are presented on legislation which would extend
the authonty of the Waterfront Commussion of New York Harbor
to airports in the New York metropofitan area to reduce air cargo
theft The proposed bill provides the Commission with authority to
hcense airfreightmen and arrfreightman supervisor and to declare
an area in an awport as an airfreight secunty area Arguments
advanced by the opponents and rejoinders by proponents are
summarized The modus operandi in the thefts, weaknesses in the
bill, and suggestions to strengthen the bill are described NEN

N71-30173# Systems Technology. Inc . Hawthorne, Calif
INVESTIGATION OF MEASURING SYSTEM
REQUIREMENTS FOR INSTRUMENT LOW VISIBILITY
APPROACH Final Report,Jul. 1969 -Jun 1970
Dunstan Graham, Warren F Clement, and Lee Gregor Hofmann
Wright-Patterson AFB, Ohio AFFDL Feb 1971 220 p refs
(Contract F33615-69-C-1804)
(AD-722773. AFFDL-TR-70-102) Avall NTIS CSCL1/2

A practical method of determining measuring system
requirements for instrument low visibitity approach is presented The

method 1s made to depend on system analysis of the airplane, i1ts
control system, and the guidance system, as well as on atmospheric

turbulence inputs and radio guidance system fluctuation noise
Requirements on the system are set in terms of a low value of the
accident exposure multiplier which is related to the probability of
a missed approach in the assumed enviornment The application
of the method 1s demonstrated in connection with two examples
manuai-flight director approach in the A-7D attack airplane, and
automatically coupled approach with an advanced windproof flight
control system in the DC-8 transport aircraft The results, including
particularly the imphed requirements on scan rate for a scanning
beam instrument low visibility approach system, demonstrate the
interconnections between scanning rate, flight control, and overall
system performance Author (GRA)

N71-30174# Center for Naval Analyses. Arlington, Va Inst
of Naval Studies
NAVAL AIRSPACE USAGE: A SURVEY OF NAVY AND
MARINE CORPS FLIGHT ACTIVITY
Lawrence E Brumbach Feb 1971 132 p refs Its Res Contnb
160
{Contract NOOO14-68-A-0091)
{AD-722698) Avail NTIS CSCL1/2

A comprehensive data base i1s presented with detailed
information on the manner in which airspace 1s used by Navy and
Marine Corps operational squadrons it 1s based on a nationwide



survey conducted in February and March, 1970 The conduct of
the survey 1s described, and examples of the application of
selected data are given With empbhasis on the interaction between
operational flight training and the National Airspace System,
statistical data i1s assembled on the use of airways, the Positive
Control Area, Warning Areas. Restricted Areas, and related aspects
of Naval flight activity This research contribution 1s one of several
documents producted In support of Project Blue Air An Analysis
of Naval Airspace Usage A complete list of these documents 1s
given in the project report, INS Study No 34 Author (GRA}

N71-30241*} Clemson Univ, S C

MINIMUM  VARIANCE ESTIMATES OF SIGNAL
DERIVATIVES: A PROBLEM IN INSTRUMENT LANDING
SYSTEMS

J C Martin Dec 1970 17 p refs
{Grant NGR-41-001-024)
(NASA-CR-111928) Avail NTIS CSCLO1E

As in the case for the rate of descent of an aircraft, frequently
the denvative of a state cannot be observed with sufficient accuracy
The state itself can however, but, as with the radar altimeter, the
signal 1s too noisy for differentiation The approach presented uses
the form of the Kalman filter as an observer for the derivatives of
the observed signals or states The gain matnx for the filter I1s
derived to minimize the variance of the estimate of the derivative
of the state, instead of the state itself The derived gain matrix and
the covariance of the (derivative) estimation error are related to
those of the Kaiman filter through the system’s dynamics A
quantitative evaluation of this method’s improvement over taking the
denivative of the otimum filter of the state and/or augmenting the
state vector, 1s included The improvement over the former i1s shown
to increase hinearly with the covanance of the state’s estimation
error Over augmenting the state vector. the improvement uses the
lower order, observable states more directly through the systems
dynamics Author

N71-30253# Army Test and Evaluation Command, Aberdeen
Proving Ground, Md
AIRBORNE TRANSPONDERS, {IFF AND/OR AIR TRAFFIC
CONTROL) Final Report
19 Mar 1971 19 p refs
(AD-723028. MTP-6-3-126) Avall NTIS CSCL17/2

The matenel test procedure descrnbes tests for evaluating
arborne transponders operated in conjunction with air traffic
control facilities Tests are conducted by aircraft equipped with the
airborne transponder and designated auxihary equipment. directed
and controlled by an air traffic control facility suitably equipped
with compatible interrogating equipment and auxihary equipment

Author (GRA)

N71-30268# Army Test and Evaluation Command, Aberdeen
Proving Ground, Md
GROUND SUPPORT SERVICE EQUIPMENT (AVIATION)
Final Report
12 Mar 1971 54 p refs
(AD-723036, MTP-7-2-055) Availl NTIS CSCL1/5

The procedure describes test methodology and testing
techniques necessary to determine the technical performance and
safety characteristics of ground support service aviation equipment
and assoclated accessories Author (GRA)
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N71-30282

N71-30263%# Scientific Translation Service, Santa Barbara, Calf
SURVEY OF THE EXPERIMENTAL CAPABILITIES OF THE
ONERA HYDRODYNAMIC TUNNEL, WHICH OFFERS FLOW
VISUALIZATION [APERCU SUR LES POSSIBILITIES
EXPERIMENTALES DU TUNNEL HYDRODYNAMIQUE A
VISUALISATION DE L'ONERA]
H Werle Washington NASA Jul 1971
into ENGLISH of French report ONERA-NT-48
(Contract NASw-2035)
(NASA-TT-F-13727, ONERA-NT-48) Avall NTIS CSCL 148
After a review of the conditions in which the ONERA
hydrodynamic water-wind tunnel i1s used, a discussion of It's

experimental capabilities 1s presented with several examples of
recent research Author

57 p refs Trans!

N71-30264#
{England)
THE FLOW IN S SHAPED DUCTS
P Bansod and P Bradshaw Apr 1971 27 p refs
(IC-71-10) Availl NTIS

Measurements are presented of total pressure, static pressure,
surface shear stress, and yaw angle in the flow through several
S-shaped ducts, each with a thin turbulent boundary fayer at entry
The results show that the region of low total pressure in the exit
plane, found by previous workers, 1s due to a vortex-stretching
mechanism which may also appear in other flows Author

Imperial Coll of Science and Technology. London

N71-30278%# Remtech, Inc, Birmingham, Ala
A STUDY OF TURBULENCE MEASUREMENTS USING
LASER DOPPLER SYSTEM Interim Report, Jun. 1970 —Jun.
1971
C E Fuller 27 May 1971 75 p refs
(Contract NAS8-25896)
(NASA-CR-119804, RTR-002-1) Avall NTIS CSCL 20D

The object of the wing tip vortex test i1s to demonstrate
the extent with which the Laser Doppler Velocimeter system can
be used for the measurement of gas velocities with high spatial
and temporal resolution This test was planned to provide three
dimensional mean velocity data of the vortex pattern shed from a
wing tip at an angle of attack These measurements are being
conducted at the MSFC 7 x 7 inch wind tunnel facility The test
plan and procedure as well as the measurements that were made
are included In addition, data on several measurements of the
system’'s operating parameters which are important to these tests
are also given EMC

N71-30282*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
LOW SPEED WIND TUNNEL INVESTIGATION OF A
SEM{SPAN STOL JET TRANSPORT WING — WITH
DEFLECTED THRUST AND BLOWING BOUNDARY LAYER
CONTROL
Robert L Henderson Washington Jul 1971 87 p refs
(NASA-TN-D-6256. L-7543) Avall NTIS CSCLO1A

An investigation of the static longitudinal aerodynamic
charactenstics of a semispan swept wing with an aspect ratio of
392 and having deflected thrust and blowing boundary-layer
control was performed mainly in a low-speed tunnel with a 3 7-m
(12-ft) octagonal test section at the Langley Research Center
Thrust was provided by two pod-mounted ducted fans equipped
with 60 degree exhaust deflection vanes, and boundary-layer controt
was provided by air blowing through a slot over a fuil-span plain
trailing-edge flap Author



"N71-30283

N71-30283*# National Aeronautics and Space Administration
Lew:s Research Center, Cleveland. Ohio
FLIGHT INVESTIGATION OF INSTALLATION EFFECTS
ON A PLUG NOZZLE INSTALLED ON AN UNDERWING
NACELLE
Nick E Samanich and Roger Chamberhn Washington Jul 1971
57 p refs
(NASA-TM-X-2295, E-5546) Avail NTIS CSCLO1A

Several vanations of plug nozzles were tested using an
F-106B aircraft in the Mach range 06 to 13 These nozzles
simulated the subsomic configurations of vanable-geometry plug
nozzles designed for Mach 2 8 operation The nozzles were tested
with a J85-GE-13 turbojet engine and the data compared to that
of 0 34-scale isolated wind tunnel models For most of the
configurations tested, no significant installation effect was measured
between Mach 08 and 09 There was an adverse effect at lower
speeds and at Mach numbers from 10 to 12, and a favorable
effect at Mach 0 95 The major differences between the isolated and
installed nozzle performance resulted from changes In pressure
forces on the plug surface Author

N71-30301§ General Accounting Office. Washington, D C  Office
of Comptroller General
ADVERSE EFFECTS OF PRODUCING DRONE
ANTISUBMARINE HELICOPTERS BEFORE COMPLETION
OF DEVELOPMENT AND TESTS Department of the Navy.
B-160877: Report to Congress
Eimer B Staats 31 Dec 1970 51 p refs
Avail NTIS

The problems encountered n operational deployment of
the QH-50 drone helicopter by the US Navy are discussed The
causes for the excessive loss rate are examined and corrective
actions are recommended The primary cause for failure 1s reported
to be the result of procuring the helicopter before completion of
development and flight test Author

N71-3031 S#L Grumman Aerospace Corp, Bethpage, NY System
Sciences Section
A STATISTICAL ANALYSIS OF THE A-6A
NAVIGATION SYSTEM
R Gran Jun 1971 21 p refs
(RM-511) Avail NTIS

A statistical analysis. of the gyro-compass mode of the
A-BA nertial navigation system was performed The inertial system
15 assumed to have vanous stochastic perturbations caused by
gyroscope dnfts, accelerometer dnft, and a white measurement
noise from the ship inertial navigation system (SINS) The result of
the analysis 1s the variance in the estimate of the gyroscopic dnft
due to the assumed stochastic processes The analysis of the
system as provided by the ground support department showed that
the system was unstable as it stood A change in one of the
feedback gains was made so as to stabilize the gyro-compass loop
Then, an analysis of the resulting loop showed a maximum error
of 9 9 deg/hr due to all of the assumed noises Author

INERTIAL

N71-30321# Technische Hogeschool, Delft (Netherlands)
Vliegtuigbouwkunde
A UNIFIED THEORY FOR LINEARIZED SHOCK-ON-SHOCK
INTERACTION PROBLEMS
N L Arora Dec 1969 165 p refs
(VTH-158) Avail NTIS

A systematic and unified theory 1s deduced for the non-uniform
flow field produced behind a plane shock of arbitrary strength
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when 1t encounters an aerodynamic obstacle moving at supersonic
speed The obstacle has a weak attached shock and a coilision
between the two shocks occurs This 1s known as shock-shock
interaction The obstacles considered are airfods, antisymmetnic
slender bodies, and three dimensional wings ESRO

N71-303244 Office National d’'Etudes et de Recherches
Aerospatiales, Pans {France)
A LINEAR CONTROL OF SYSTEMS WITH RANDOM INPUT:
APPLICATION TO GUST RESPONSE CONTROL [SUR LE
CONTROLE LINEAIRE D'UN SYSTEME SOUMIS A UNE
EXCITATION ALEATOIRE. APPLICATION A LA TENUE D‘'UN
AVION EN ATMOSPHERE TURBULENTE]
Jacqueline Boujot {Ph D Thesis—Paris Univ}
In FRENCH, ENGLISH summary
(ONERA-Publ-131) Avall NTIS

A general optimization problem gwving a standard linear
expression of control is applied to complex. actual systems such
as awcraft flying in turbulence The first part 1s devoted to the
axiomatic defimtion of physical linear systems from a functional
point of view With the help of optimal control theory, which gives
a closed form expression n special cases, the problem s solved
in a more general way In the normed space previously defined An
expansion of the solution 1s deduced The analysis of gust response
properties of a structure in flight yields the formulation and the
solution for the optimal gust response control of an aircraft By
applying this method i1t is possible to design gust response
control devices whose properties and qualities are discussed from a
technical point of view Author (ESRO)

1970 68 p refs

N71-30325§ Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Porz (West Germany) Inst fuer Angewandte
Gasdynamik
SOME EXPERIMENTAL INVESTIGATIONS ON THE
MULTIPLE-BODY-PROBLEM IN SUPERSONIC FLOW
[EINIGE EXPERIMENTELLE UNTERSUCHUNGEN ZUM
MEHRKOERPERPROBLEM BEI UEBERSCHALLSTROEMUNG]
Friedench Keune, Hansgeorg Riedel, and Hans Emunds 1971
88 p refs In GERMAN, ENGLISH summary
(DLR-FB-71-04) Aval NTIS. DFVLR Porz 28.80 DM

The most important aerodynamic coefficients of bodies having
comparable volumes and which form so-called
multiple-body-systems, have been determined in the 60 % 60 sq
cm supersonic wind tunnel of the DFVLR for the Mach number
range from 1 56 to 4 02 Of particular interest were the differences
in drag ansing from possible changes in the arrangement of the
body system Differences of the order of from 10% to 20% were
obtained The gain of a markedly lower drag entails no unfavorable
other aerodynamic properties Author (ESRO)

N71-30360*# Scientific Translation Service, Santa Barbara, Calif
BASIC STUDY OF THE AFTERBURNER
Yoshiyuki Ohya Washington NASA Jul 1971 44 p refs
Transl into ENGLISH from Ishikawajima Hanima Tech Rept (Japan),
v 10.n0 3, May 1970 p 229-242
(Contract NASw-2035)
(NASA-TT-F-13657) Avail NTIS CSCL21E

Afterburning in turbine engines, especially fan engines, has
been used as an optimum means to produce both supersonic and
subsonic performance of military and commercial aircraft, and Is
especially indispensable for supersonic fight The major problem n



the fan burner s flame stabilization at low inlet temperatures
Flame stabilizing devices, with vanous configurations, have been
tested at atmospheric inlet conditions It was found that V-gutter
flame holders. with injection of small amount of fuels into the
flame holder wake, bring about broadening of the combustible zone
of air/fuel ratio Author

N71-30361# Joint Publications Research Service, Washington
DC
HOLOGRAPHY AND ITS APPLICATION IN AVIATION AND
COSMONAUTICS
V Frolov and Yu Soluyanov 22 Jun 1971
ENGLISH from Awiats 1 Kosmonavt (Moscow)
p 44 45
{JPRS-53420) Avall NTIS

The principles of holography are briefly outhined and possible
applications of light beams in three dimensional wmagery for. aviation
and space fhight are discussed Considered are aenal holographic
photography. saturation air space mapping for flight control, terrain
refief mapping. holographic indicators for bhind landing systems
holographic flow visuatization methods, and holographic detection of
camouflaged objects GG

8 p Trans! into
No 4 1971

N71-30488%} Massachusetts Univ., Amherst
and Aerospace Engineering
THE CALCULATION OF THE PRESSURE DISTRIBUTION
ON A CASCADE OF THICK AIRFOILS BY MEANS OF
FREDHOLM INTEGRAL EQUATIONS OF THE SECOND KIND
E Martensen Washington NASA Jui 1971 59 p refs Transi
into ENGLISH of the publ ‘Die Berechnung der Druckverteilung an
Dicken  Gitterprofilen mit Hilfe von Fredholmschen
Integralgleichungen Zweiter Art" Goettingen, Max-Planck-inst fuer
Stroemungsforschung und der Aerodyn Versuchsanstalt, 1959
Sponsored by NASA
(NASA-TT-F-702, Rept-23) Avail NTIS CSCLO1A

Two independent hnear integral equations of the second
kind with continuous kernels are derved for the exact potential
theory for the velocity distribution on a cascade of thick arfoils It
1s shown that the corresponding homogeneous integral equations
possess one and only one nontrwvial solution, so that one knows
the general results on the basis of the Fredholm theorems In the
himiting case of infinite separation between airfoils the equations
reduce to the famihar expressions for single arfolls In the hght
of the penodicity properties which are present, one may develop
a numerical calculation technique based on the solution from a
system of hinear equations By selecting an adequately large number
of unknowns, the desired accuracy 1s obtained Examples are
shown correlating the theory with an exact known solution and with
measurements Author

Dept of Mechanical

N71-30506*# National Aeronautics and Space Administration,
Washington, D C
JOINT DOT-NASA CiViL_AVIATION_RESEARCH AND
DEVELOPMENT POLICY STUDY: REPORT
Mar 1971 104 p refs Prepared in cooperation with Dept of
fransponatlon
(NASA-SP-265, DOT-TST-10-4) Availl NTIS CSCLO1B

Analyses of such varied subjects as long- and short-haul
passenger service air cargo, general aviation, air vehicles, air traffic
control, airports, complementary surface transportation, financial
considerations, institutional and environmental factors, foreign
competition, military contributions to cwil aviation benefits, and
several key policy 1ssues are presented Author
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N71-30669

N71-30507"#>Natlonal Aeronautics and Space Administration,
Washington, D C
JOINT DOT-NASA CIVIL AVIATION RESEARCH AND
DEVELOPMENT POLICY STUDY: SUPPORTING PAPERS
Mar 1971 248 p refs Prepared in cooperation with Dept of
Transportation
(NASA-SP-266, DOT-TSY-10-5) Avait NTIS CSCLO1B
A variety of subjects, some technical- which relate directly

to cwvil aviation research and development - and some nontechnical

which affect the chimate for technical innovation 1n the cwil
aviation industry and therefore determine whether the results of
research and development will find application in the future are
discussed The specific missions performed by civil gviation and the
four system elements of each of these mussions are presented
Each techmical section 1s based on analyses of the charactenstics
and growth to date. current problems, future requirements
{demand for service), potential solutions, implication for R&D. and
recommendations Author

N71-30530*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
EXPERIMENTAL AND ANALYTICAL INVESTIGATION OF
SUBSONIC LONGITUDINAL AND LATERAL
AERODYNAMIC CHARACTERISTICS OF SLENDER SHARP
EDGE 74 DEG SWEPT WINGS
Edwin E Davenport and Jarrett K Huffman
1971 48 p refs
(NASA-TN-D-6344, L-7599) Avail NTIS CSCLO1A

Slender sharp-edge wings having leading-edge sweep angles
of 74 deg were studied at Mach numbers from 02 to 08 The
wings had arrow. delta, and diamond planforms and were tested
at angles of attack from -4 deg to 30 deg and angles of sideslip
from --8 deg to 8 deg The study consisted of wind-tunnel tests
in the Langley high-speed 7- by 10-foot tunnel Author

Washington Jul

N71-30666*§ Techtran Corp . Glen Burnie, Md
DETERMINATION OF THE AERODYNAMIC
CHARACTERISTICS OF AN ELASTIC SWEPT WING IN
SUBSONICFLOW [OPREDELENIYE
AERODINAMICHESKIKH KHARAKTERISTIK UPRUGOGO.
STRELOVIDNOGO KRYLA V DOZVUKOVOM POTOKE]
A Kh Karmov Washington NASA Jul 18971 15 p refs
Transl into ENGLISH from lzv Vysshikh Uchebn Zavedenu, Aviats
Tekhn (USSR),v 13.n0 3,1970 p 513
(Contract NASw-2037)
(NASA-TT-F-13717) Avail NTIS CSCLO1A

The aerodynamic forces are calculated and the equations
denved for an elastic wing of an aircraft in steady subsonic flow
with a given overload, weight, and dynamic head The calculations
are made by a method, which 1s not only more accurate than the
lifting line and lifting zone theories. and the sequential approximation
method. but also provides for determination of the pressure centers
for arbitrary wing deformations n addition to the lift It 1s also more
convenient than the sequential approximation in that it obviates the
necessity of computing the deformation-produced forces at each
stage of the calculation, as well as the need to apply special
measures to improve the convergence of the sequential approximation
process Author

N71-30669*# General Electnc Co , Cincinnati, Ohio
INVESTIGATION OF A HIGHLY LOADED MULTISTAGE
FAN DRIVEN TURBINE

D C Evans Washington NASA Jul 1971 34 p



~ N71-30675

_{Contract NAS3-14304)
{(NASA-CR-1862) Avail NTIS CSCL 20D

The results of a vector diagram study are presented The
effect of flowpath configuration, stage leaving swurl, work gradients
nonconstant work, stage energy split. and streamline slope and
curvature were Investigated Based on these studies a particular type
of vector diagram calculation was selected for the turbine design

Author

N71-30675§# Laboratorium fuer Betriebsfestigkert, Darmstadt
{West Germany)
INDIVIDUAL FLIGHT PROGRAM TESTS OF NOTCHED
CANTILEVER BEAMS FOR PRELIMINARY DESIGN OF WING
ATTACHMENT OF VFW 614 [EINZELFLUGVERSUCHE AN
KERBSTAEBEN ZUR VORDIMENSIONIERUNG DES
FLUEGELWURZELBEREICHES DER VFW 614]
D Schuetz 1970 22 p refs In GERMAN, ENGLISH summary
Sponsored by Ver Flugtech Werke
(TB-89) Availl NTIS

A flat plate cut from sheet metal was subjected to load
programs on a testing machine, thus simulating in-flight stress on
wing root structural members The load program and the actual
testing are described ESRO

N71-30718*# National Aeronautics and Space Administration
Flight Research Center, Edwards. Calhf
EVALUATION OF EFFECTS OF HIGH-ALTITUDE
TURBULENCE ENCOUNTERS ON THE XB-70 AIRPLANE
Ronald J Wilson, Betty J Love, and Richard R Larson
Washington Jul 1971 85 p refs
(NASA-TN-D-6457, H-631) Avail NTIS CSCLO1B

A turbulence response investigation was conducted with
the XB-70 airplane No special turbulence penetration techniques.
speeds, or other restnctions were specified for the investigation,
nor were any fhghts made solely to obtain turbulence data During
79 fughts, turbulence was encountered, and recorded on a VGH
recorder, 6 2 percent of the total flight distance at supersonic speeds
above an altitude of 12,192 meters (40,000 feet) Geographical
locations are given for selected turbulence encounters For 22
flights the airplane was instrumented to measure true gust velocities
and the structural acceleration response to turbulence The
turbulence, intensities measured were véry low in comparison with
those measured at high altitudes i other investigations Acceleration
response spectra. frequency response transfer functions, and
coherence functions O 88, 1 59, and 2 35 Results are compared
with calculated studies Frequencies from the vertical and lateral
structural modes, dominant in the airplane acceleration responses,
were compared with the natural frequencies of the human body
in the vertical and lateral directions Author

N71-30741*} Tennessee Technological Univ , Cookeville
AN OPTIMAL CONTROLLER BASED ON LINEAR
APPROXIMATION OF AN ACOUSTICAL TEST FACILITY,
PART B Final Report
Denmis L Luckinbill and Allen R Atkins, Il Jun 1971 91 p refs
{Contract NAS9-10385)
(NASA-CR-115073) Avall NTIS CSCL 14B

The possibility of using a more sophisticated control algorithm
such as one derived from the deadbeat response criterion, instead
of a direct controller 1s studied The control algonthm 1s based on
a second order approximation of the entire test faciity The
algonithrn was tested and proved with the aid of digital simulation
runs on an IBM 360-40 computer The most important area of
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work 15 the digital controller study, and the minor area ot work 1S
modelling of the major dynamic components of the physical test
facihity Author

N71-30747# Impenal Coli of Science and Technology. London
{England) Dept of Aeronautics
TURBULENT BOUNDARY LAYER STUDIES IN A
HYPERSONIC GUN TUNNEL
G M Elfstrom, G T Coleman, and J L Stollery Apr
18 p refs
{1IC/71/11) Aval NTIS

A hypersonic gun tunnel has been used to study the growth
of a turbulent boundary layer over flat plate and compression
corner models Measurements include pressure and heat transfer
rate distributions and pitot pressure profiles across the boundary
layer The results, which extend the existing range of data, are used
to test some cuirent theoretical predictions Author

1971

N71-30748*# National Aeronautics and Space Administration
Langley Research Center. Langley Station Va
AERODYNAMIC AND DEPLOYMENT CHARACTERISTICS
OF MULTISTAGE CANOPY AND SUSPENSION-LINE
REEFING SYSTEMS FOR A TWIN-KEEL ALL-FLEXIBLE
PARAWING
Harry L Morgan. Jr and Austin D McHatton Washington Jul
1971 60 p refs
{NASA-TN-D-6306. L-7567) Avail NTIS CSCLO1B

An investigation was conducted to determine the aerodynamic
and deployment charactenstics of a twin-keel ali-flexible parawing
ngged with several vanations of a multistage canopy and
suspension-line reefing system Each vanation consisted of four
stages of suspension-ine reefing with or without some form of
canopy reefing during the first stage A theoretical analysis was
made initrally to determine design values for the resultant-force
coefficient and the Iift-drag ratto which would prevent the peak
deployment load from exceeding a 3g design limit during each stage
of the deployment sequence Experimental aerodynamic data were
obtained from wind-tunnel tests of 929 sq m {100 sq ft) wings
ngged with various amounts of canopy and suspension-line reefing
Severat reefing systems were then selected which had expenmental
values for the resultant-force coefficient and the hft-drag ratio as
close as possible to the design values for each stage Several
37 16-sq m (400-sq ft) wings were ngged with the selected reefing
systems and fhght-tested 10 determine their deployment
characteristics The results of the wind-tunnel and flight tests are
presented, and detalled descriptions of the canopy and
suspension-line reefing techmques, the wind-tunnel tests. and the
method used to calculate the theoretical time-history of the
deployment load are included as appendixes Author

N71-30756*# National Aeronautics and Space Admunistration

Langley Research Center, Langley Station, Va

NASA AIRCRAFT SAFETY AND OPERATING PROBLEMS,

VOLUME 1 Conference Proceedings

Washington 1971 444 p refs Conf held at Langley Sta, Va,

4-6 May 1971

(NASA-SP-270) Avall NTIS HC$6 00/MF$095 CSCLO1B
Conference papers are presented on fiight safety, airway and

runway environments, subsonic cruise aircraft, cockpit environment,

terminal area operations, flight environment. and induced

environmental effects




N71-30757*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
FACTORS AFFECTING DITCHING OF NEW TRANSPORT
AIRPLANES
Lloyd J Fisher /n its NASA Aircraft Safety and Operating Probl ,
vol 1 1871 p 1107
Avall NTIS HC$6 00/MF$095 CSCLO1B

Investigations of aircraft ditchings using dynamic models
of the C-5 aircraft are discussed The behavior of the model with
wheels up or down, and the fuselage damage during ditching are
descrnibed The major factors affecting ditching are considered to
be bottom damage. landing atuitude, flap setting, gear position,
wave heading, floor strength. and wing location It 1s concluded that
ditching safety can be increased by designing suitable floor
structures and by wing location FOS

N71-30768*§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calf

STUDY OF PROTECTION OF PASSENGERS IN AIRCRAFT
CRASH FIRES

Carr B Neel and Richard H Fish /n 1its NASA Awrcraft Safety and
Operating Probl, Vol 1 1971 p 11-31 refs

Aval NTIS HC$6 00/MF$0 95 CSCLO1B

A method for surrounding the passenger compartment with
a fire-retardant shell was studied to protect the occupants long
enough for a fire 1o burn out. or for fire fighting equipment to
extinguish the fire A lightweight foam plastic called polyisocyanurate
foam. and an intumescent paint which expands to many times Iits
onginal thickness was tested using an awcraft fuselage in a jet-fuel
fire The tests showed that in the protected portion of the cabwn.
the air temperature changed very httle for the first six minutes,
when the heat penetrated, the temperature rose to 150 Cin 12
minutes It 1s concluded that problems such as protecting the
fuselage against rupture, and providing protection for windows must
be solved -before this type system can be used for passenger
protection FOS

N71-30759*# National Aeronautics and Space Administration
Manned Spacecraft Center, Houston, Tex

IMPROVEMENT OF FIRE SAFETY IN AIRCRAFT

Mathew | Radnofsky /n its NASA Aircraft Safety and Operating

Probl, Voi 1 1971 p 33-47
Avail* NTIS HC$6 00/MF$095 CSCLO1B

Nonflammable and fire-resistant materials used within
spacecraft were evaluated for applicability to commercial aircraft
refurbishment Durability and esthetic qualities of fiberous, celluosic,
elastomeric, and composite matenals were considered for
commercial aircraft items including curtains, upholstery, carpets.
decorative panels, cabinets, paper products, oxygen lines, and
straps Two T-39 and one NASA Guifstream aircraft refurbishment
programs applying the technological advances are outlined JM

N71-30760*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
A CONTINUOUS WAVE DOPPLER SYSTEM FOR AIRCRAFT
COLLISION HAZARD WARNING
Richard H Couch and Charles L Bnitt {(Res Triangle Inst) /n nts
NASA Aircraft Safety and Operating Probl. Vol 1 1971
p 49-59
Avail NTIS HC$6 00/MF$095 CSCLO1B

A low-cost pilot warning indicator (PWI} suitable for use
in commercial and general aviation 1s being developed for warning
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N71-30763

pilots of an impending midair colliston hazard General studies were
conducted to compare alarm performance of varnous ideal systems
having different waming critenia From the studies, 1t was determined
that the required measurements were relative range, closing velocity,
and altitude difference The PWi consists of a transceiver and
display unit onboard the protected aircraft and a linear transponder
on the intruding arrcraft It 1s concluded that the system has the
capability of handling a large number of atrcraft without saturation

FOS

N71-30761*# National Aeronautics and Space Adminustration
Lewis Research Center, Cleveland, Ohio
LIGHTNING INDUCED VOLTAGES
ELECTRICAL CIRCUITS
Paul T Hacker /n its NASA Aircraft Safety and Operating Probl ,
Vol 1 1971 p 61—-73 refs.
Avall NTIS HC$6 00/MF$095 CSCLO1B

A study was conducted to determine the magnitude of
induced voltages and their relation to the charactenstics of the.
lightning discharge and to.the physical and electrical characteristic
of the aircraft and its electrical systems The nvestigation was
performed with a wing of an F-89 airplane and a simulated hightning
facility The induced voltages measured for some circuits and
simulated hightning charactanstics were of sufficient magnitude to
adversely affect sensitive avionics Author
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N71-30782*# National Aeronautics and Space Administration
Lewis Research Flight Center, Cleveland, Ohio
STATUS OF ENGINE ROTOR BURST PROTECTION
PROGRAM FOR AIRCRAFT
Patnck T Chiarito  /n 1its NASA Aurcraft Safety and Operating
Probl, Vol 1 1971 p 75-88 refs o )
Avail NTIS HC$6 00/MF$095 CSCLO1B

The status of the expenimental research program to develop
crnitena for the design of devices to protect aircraft from rotor
fragments 1s presented Test rotors were intentionally failed and
generated fragments which impacted containment/deflection devices
High-speed photographs recorded the complex interactions for
subsequent analysis Test results indicate that the capability of a ring
to contain rotor fragments depends upon the number of fragments
as well as the mechanical properties of the structural material Both
metals and nonmetals show good potential It was demonstrated
that partial rings can deflect fragments away from areas to be
protected A computer program was developed which predicts the
ring deformation if the forces applied by the fragments are known
Another program uses measured ring deflections to calculate the ,
applied forces These forces are subsequently used to calculate nng
deflections Predicted and measured ring profiles are in reasonable
agreement for single-rotor-blade impacts of freely supported nings
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N71-30763*# National Aeronautics and Space Admimistration
Marshall Space Flight Center Huntsville Ala
CLEAR-AIR-TURBULENCE DETECTION USING LASERS
Edwin A Weaver /n its NASA Awcraft Safety and Operating
Probl, Vol 1 1971 p 89-100 refs
Avail NTIS HC $6 00/MF $0 95 CSCL20E

The feasibiity of detecting clear-air turbulence (CAT) was
investigated using a CO2 laser Doppler system The detection of
aerosols 1n regions of CAT by a ground based ruby laser the laser
Doppler prninciple, and the airborne CO2 laser Doppler system are
discussed It 1s concluded that CAT detection and measurement
appear feasible with a CO2 pulsed laser Doppler system FOS
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N71-30764*}§ National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
PROGRESS REPORT ON WING-TRAILING-VORTEX
STUDIES
R Earl Dunham, Jr, Harry A Verstynen, Jr, and Margaret S
Benner /n its NASA Aurcraft Safety and Operating Probl . Vol 1
1971 p 101-113 refs
Avall NTIS HC$6 00/MF$095 CSCLO1A

The effect of wing-tip vortex wakes generated by large
jet transport aircraft on smaller airplanes was investigated by
determining the wake location relative to the generating aircraft and
the strength of the vortex at points along the wake trail The
generating aircraft were a B-52, C-5A, DC-9, and a Convarr 990
The gross weight varied from 78,000 ib to 600,000 [b. and the
airplanes were flown in either clean, or landing approach
configurations The results indicate (1) At holding or
landing-approach speeds, the average vertical downwash path of the
vortex can extend 750 ft to 1000 ft below the flight level of the
generating airplane, at a range of 10 n mi (2) The wake strength and
dissipation are predominately influenced by the generating-airplane
weight and configuration (3) The strongest wake turbulence was
noted when the generating airplane was in the clean configuration
(4) The resulting upsets expenenced by smaller airplanes indicate
a need for a more conservative airway spacing cntena FOS

N71-30765%§ National Aeronautics and Space Administration
Flight Research Center, Edwards, Calif
AIRCRAFT RESPONSE TO THE WING TRAILING VORTICES
GENERATED BY LARGEJET TRANSPORTS
William H Andrews. Glenn H Robinson, and Richard R Larson
In 1ts NASA Aircraft Safety and Operating Probl, Vol 1 1971
p 115126 refs
Avail NTIS HC$6 00/MF$095 CSCLO1B

A flight-test program to evaluate the effect of the wing-uip
vortex wake generated by large jet transport airplanes on a variety
of smaller airplanes 1s reported The resulting flight investigation
was designed to obtain data essential to the determination of the
wing-wake location relative to the generating awcraft and the
apparent strength and dissipation of the vortex at a specified point
along the wake trasll An additional objective of the investigation
was to evaluate the upset potential and subsequent recovery
capability of a variety of airplanes penetrating the vortex system
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N71-30766*# National Aeronautics and Space Admunistration
Langley Research Center, Langley Station, Va
STATUS OF RESEARCH ON RUNWAY ROUGHNESS
Albert W Hall, Paul A Hunter,and Garland J Morns /n its NASA
Arrcraft Safety and Operating Probl, Vol 1 1971 p 127-142
refs
Avall NTIS HC$6 00/MF$095 CSCLO1E

Current NASA research on runway surface roughness Is
described Typical data available from several programs are
illustrated and discussed The programs emphasize two areas defining
roughness by measuning runway and taxiway profiles and by
measuring airplane response to roughness Author

N71-30767*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va

RUNWAY SLIPPERINESS

Walter B Horne /n its NASA Aircraft Safety and Operating Probl
Vol 1 1971 p 143-152 ref ’

Avall NTIS HC$6 00/MF$0 95 CSCLO1E

The effects of runway contaminants and pavement surface
properties on runway slipperiness are discussed Results show that
contaminants such as water. slush, snow, ice, dust, oil, and rubber
deposits on conventional pavement surfaces can produce ntolerable
levels of runway slipperiness in terms of safe aircraft operation
When wet, conventional surfaces vary considerably in slipperniness
due to pavement surface microtexture and macrotexture A more
consistent safe level of slipperiness appears achievable with new
surface treatment techniques such as runway grooving and porous
asphalt overlays EHW

N71-30768*§ Nationa! Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
EFFECTS OF AIRPLANE OPERATIONS ON TIRE WEAR
John L McCarty and Upshur T Joyner /n 1ts NASA Aircraft Safety
and Operating Probl . Vol 1 1971 p 153-163 _
Avail NTIS HC $6 00/MF$095 CSCLO1B

Tire wear studies were undertaken to explore chevron cutting
damage resulting from airplane touchdown on grooved runways
and to examine the wear attributed to airplane braking operations
Preliminary results show chevron cutting occurs at the spot on the
tre which nitially contacts the surface and the damage 1s the
result of the scrubbing action of the tire as it skids over the grooves
prior to any rotation The cutting 1s shown to occur only In large
tires requinng a large force to induce rotation Results also indicate
that the cutting is essentially independent of grooving patterns on
runways but strongly dependent upon the nature of the surface
fimish 1t was shown that tire tread pattern and/or rubber composition
also affect the extent of cutting Tire measurements made during
braking indicate the economic advantage of an airplane brake
control system capable of imiting the wheel slip ratio [t was
suggested that tire wear i1s unaffected by runway grooving
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N71-30769*# Nationai Aeronautics and Space Administration
Langley Research Center, Langley Station. Va
APPLICATION OF ADVANCED AERODYNAMICS TO
FUTURE TRANSPORT AIRCRAFT
Albert L Braslow and Theodore G Ayers /n its NASA Aircraft
Safety and Operating Probl, Vol 1 18971 p 165-176
Avail NTIS HC $6 00/MF $0 95 CSCLOTA

An attempt 1s made to apply supercnitical airfoils to transpoit
awcraft Fhght tests were conducted using the F-8 aircraft The
tests were conducted to determine maneuverability, speed margins,
off-design performance, problems associated with high Lft and
lateral control devices. and the sensitivity of the wing to contour
variations associated with manufacturing processes and deformations
of the wing under flight loads EHW

N71-30770*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
FLIGHT EVALUATION OF A DISPLAY FOR STEEP
APPROACH
R Earl Dunham, Jr, Jack J Hatfield, Henry C Elkins, and Richard
H Sawyer /n 1ts NASA Aurcraft Safety and Operating Probl, Vol
11971 p 177-187 refs
Aval NTIS HC$6 00/MF$095 CSCLO18

Results from an investigation of a display concept designed
to alleviate the problems of inadequate gurdance and display
information for making steep approaches, are given The 6 degree/3
degree two segment glide slope and commercial military, research,
and lear jet aircraft were used in the investigations Conclusions



indicate the vertical situation display concept shows promise The
concept also shows better fight and airspeed control and power
management than with a conventional cross panter indicator
The improved guidance and situation information provided by the
display system allows more freedom in flight path management and
cuts down on the work function EHW

N71-30771*# National Aeronautics and Space Administration
Flight Research Center, Edwards, Calif
HANDLING QUALITIES OF LIGHT AIRCRAFT WITH
ADVANCED CONTROL SYSTEMS AND DISPLAYS
Paul C Loschke, Marvin R Barber, Calvin R Jarvis. and Einar K
Enevoldson /n its NASA Aurcraft Safety and Operating Probl, Vol
1 1971 p 189-206 refs
Availl NTIS HC$6.00/MF$096 CSCLO18B

Flight tests to determine the benefits of advanced control
systems and displays on the handling qualities of general aviation
aircraft, prmarily during ILS {Instrument landing system) approaches
in turbulence. have shown that very significant benefits can be
achieved The use of a flight director display and an attitude
command contro! system In combination was shown to transform
a typical ight awrcraft into a flying machine that borders on being
perfect from & handhng qualities standpoint during ILS approaches
in turbulent air The singular use of either the flight director display or
the attitude-command control system provided significant benefits
A rate command control system was found to provide significantly
less benefit than an attitude command control system The
command control systems tested tended to improve the poststail
response of the basic aircraft, but degraded its stall warning
characteristics. The control systems improved the response of the
aircraft to sudden engine failures. Author

N71-30772*# National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
THE INFLUENCE OF MOTION ON THE EFFECTIVENESS
OF FLIGHT SIMULATORS IN TRAINING MANEUVERS
Richard S Bray, Fred J Drinkwater, Ill, and Emmett B Fry /n
its NASA Awcraft Safety and Operating Probl. Vol 1 1971
p 207-220 refs
Avail NTIS HC $6 00/MF $095 CSCL 148

The use of a new research flight simulator has demonstrated
the value of lateral motion cues in the simulation of maneuvers
required n the training of air transport pilots The availlability of
very extensive lateral motion has provided the opportunity to form
a tentative defintion of the mimimum lateral motion required to
produce the desired simulation fidelity The less extensive vertical
motion capabilities of the simulator provided useful cues but did
not markedly reduce the long standing problem of accurately
simulating the flare and touchdown portion of the landing maneuver
The overall effectiveness of the simulator in takeoff and landing
maneuvers mvolving lateral directional control problems suggests
that the scope of simulator training tasks can be expanded beyond
those currently performed n fight and simulators Author

N71-30773*# National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif

SAFETY CONSIDERATIONS AND POWERED-LIFT STOL
AIRCRAFT

Curt A Holzhauser and Robert C Inmis /n its NASA Aircraft Safety
and Operating Probl. Vol 1 1971 p 221-231 refs

Avall NTIS HC$6 00/MF$095 CSCLO1B
Methods for developing powered lift in commercial STOL arrcraft
are given To use powered lift it 1s necessary that airworthiness
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conditions account for the propulsion system contribution to lift
and control Changes are needed for these conditions to assess the
consequences of propulsion system faillures during the approach
mode EHW

N71-30774%# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
OPERATIONAL ASPECTS OF V/STOL INSTRUMENT
APPROACHES
Lee H Pearson, Jr, Samuel A Morello, Curt A Holzhauser (NASA
Ames Res Center). and Ronald M Gerdes (NASA Ames Res
Center) /n 1ts NASA Aurcraft Safety and Operating Probl, Vol 1
1971 p 233-247 refs ’
Avall NTIS HC $6 00/MF$095 CSCLO1B

Terminal area studies using varous V/STOL configurations
were made to develop an operational techmique for managing
powered hft duning simulated precision approaches from cruise to
landing The results of these studies are integrated into a
reahstic appraisal of V/STOL instrument approach techniques The
configurations evaluated are discussed including the powered-lift
concepts they represent and the powered-Iift controls available to
the pilot The mechanics of a generalized powered-hft concept
relative to an approach glide path are investigated and the operationa!
aspects of powered Iift are discussed with regard to stabihzation
requirements, conversion maneuver, glide-path control, and velocity
control or deceleration schedule on the approach The four aircraft
studied inciude the Kestrel {a vectored jet), the XV-5B (a fan in wing).
the XC-142A (a titwing), and the Do-31 {a mixed-propulsion jet),
and represent fundamentally different V/STOL concepts A bref
description of the powered-lift system n each aircraft and the
controls available to the pilot for managing the systems is presented

Author

N71-30775%# National Aeronautics and Space Admimistration
Langley Research Center, Langley Station, Va
ANALYSIS OF SOME HELICOPTER
PROBLEMS
Charles E K Morms, Jr, John F Ward, Julan L Jenkins, Jr, and
Wilham J Snyder /n its NASA Arcraft Safety-and Operating
Probl , Vol 1 1971 p 249-261 refs
Avall NTIS HC$6 00/MF$095 CSCLO1B

Results of analyses and experimental studies of some helicopter
operating conditions are outlined Low-speed directional-control
hmitations, rotor oscillatory leads in maneuvers, maneuver hft sharing
of compound helicopters. and fuselage vibration and passive
1solation problems are discussed along with possible solutions
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N71-30776%§ Virginia Univ, Charlottesville

SOME ASPECTS OF THE AERODYNAMICS OF STOL
PORTS

Hermon M Parker. Jeffry N Blanton. and Kalman J Grunwald
(NASA Llangley Res Center) /n NASA Langley Res Center NASA
Aircraft Safety and Operating Probl, VoI 1 1971 p 263-276

Avail NTIS HC $6 00/MF$0 95 CSCLO1E

Some aspects of elevated-STOL-port aerodynamics are
considered Two problems of concern are crosswinds and
building-induced flow fields The steady crosswind velocity profile in
the landing region. flow separation, vortex shedding, or other
unsteady flow phenomena which may contnibute significantly to the
hazards of landing an STOL craft are discussed A possible approach
to the solution of the crosswind and building-induced-flow-field
problems through modifications to the elevated-STOL-port building
1s presented Some quantitative measurements of dynamic pressure
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were made, but most of the observations were quahtative flow
visualizations - smoke and tuft The effect of fence structure and
geometry on changes in crosswind velocity profiles was investigated

Author

N71-30777*# National Aeronautics and Space Admumstration
Ames Research Center, Moffett Field, Calif
SIMULATION STUDIES FOR. DEVELOPMENT OF
CERTIFICATION CRITERIA APPLICABLE TO SST TAKEOFF
C Thomas Snyder, Richard S Bray, Fred J Dnnkwater, Ill, and
Raymond D Forrest (FAA) /n its NASA Aircraft Safety and
Operating Probl, Vol 1 1971 p 277 -290 refs
Avall NTIS HC$6 00/MF§0 95 CSCLO1B

A vanety of arplane configurations were utiized in the
test program Nearly 2000 take-offs and 800 landings were made
Engine falure take-off testing of high-induced-drag SST designs
confirmed the need for more stringent take-off-speed requirements
However, these tests demonstrated that proposed requirements
intended to provide the additional protection, were averconservative
and economically penalizing New minimum requirements were
defined and agreed upon during joint testing by British, French, and
U S airworthiness authorities During surprise refused take-offs, the
sequence of applicatton of deceleration devices {throttles, brakes,
and spoilers) was found to differ from that commonly assumed in
the certification process of determining the accelerate-stop distance
and has the effect of increasing the stopping distance The effects
of this difference could be amplified for SST airplanes EMC

N71-30778*}# National Aeronautics and Space Admunistration
Ames Research Center, Moffett Field. Calif
DEVELOPMENT OF TURBULENCE AND WIND SHEAR
MODELS FOR SIMULATOR APPLICATION
Richard L Kurkowsk:, George H Fichti (NASA Marshall Space
Flight Center), and Joseph Gera (NASA Langley Res Center) /n
its NASA Awrcraft Safety and Operating Probl., Vol 1 1971
p 291-306 refs
Avail NTIS HC $6 00/MF$0 95 CSCL 14B

Information on continuing studies aimed at producing realistic
models of turbulence and wind shears for handling quahties studies
i1s presented An evaluation of analytical models of turbulence
which have non-Gaussian gust distribtuions, a statistical analysis of
wind shear, and a brief evaluation of the effects of wind shear on
aircraf operations are included Author

N71-30779"# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
RADIATION SAFETY IN HIGH-ALTITUDE AIRPLANE
TRAFFIC
Trutz Foelsche In its NASA Aurcraft Safety and Operating Probi .
Vol 1 1971 p 307-321 refs }
Avall NTIS HC$6 00/MF $0 95 CcSsCLO1B

A brief survey of results up to 1970 of an expenmental and
theoretical study of biologically important radiation components
and dose equivalents due to galactic and solar cosmic rays in the
high atmosphere, especially at supersonic transport {SST) altitudes,
1s presented The dose equivalent rate for the flight personnel flying
500 hours per year at cruise altitudes of 18 2 to 19 8 km {60.000
to 65.000 ft) in high magnetic latitudes turned out to be about
075 to 10 rem/yr averaged over the solar cycle This rate Is
about 15 to 20 percent of the maximum permissible dose
(MPD) rate for radiation workers (5 rem/yr), as established by the
International Commission on Radiological Protection (ICRP} for
peacetime operations The suggested evasion measureiof descending
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to lower altitudes is therefore sufficient to avoid overexposure of
passengers in such rare cases Proposed systems of inflight radiation
warning and monitoring are briefly discussed Author

N71-30780*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
PRELIMINARY STUDY OF AIRPLANE-AUTOPILOT
RESPONSE TO ATMOSPHERIC TURBULENCE
Waldo | Oehman /n s NASA Aircraft Safety and Operating
Probl . Vol 1 1971 p 323-334
Avall NTIS HC$6 00/MF$095 CSCLO1B

A preliminary study was made to determine how the response of
a particular airplane to atmospheric turbulence would be affected
by automatic controls operating in altitude-hold and attitude-hold
modes The calculations show that excursions of the response
variables from their equilibnum values may be reduced by these
relatively simple controls The calculations also show that excursions
in the augmented airplane altitude and normal acceleration, caused
by response to atmosphenc turbulence, may lead to buffeting and
passenger discomfort In order to obtain the most desirable
response, the control systems should be more complex than those
considered Author

N71-30781*} National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
PRELIMINARY STUDY OF EFFECT OF VIBRATION ON
AIRCRAFT RIDE QUALITY
Sherman A Clevenson, William J Snyder, and John J Catherines
In 1ts NASA Aircraft Safety and Operating Probl, Vol 1 1971
p 335-345
Aval NTIS HC$6 00/MF$0 95 CSCLO1B

Difficulty in developing aircraft ride critena and/or acceptable
vibration levels and problems in measunng and recording the
relatively low-level vibration environment associated with passenger
vehicles in the low-frequency (O to 30 Hz) regime are considered
The portable, self-contained measuring/recording system used for
this low-frequency range is descrnibed In addition. examples of
real-time data, peak accelerations, and statistical vibration results
are given The results of controlling the environmental input to a
helicopter pilot are also shown Author

N71-30782*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
PROGRESS REPORT ON THE NASA V-G/VGH GENERAL
AVIATION PROGRAM
Joseph W Jewel, Jr In its NASA Awrcraft Safety and Operating
Probl, Vol 1 1971 p 347 -390 refs
Avall NTIS HC$6 00/MF$095 CSCLO1B

An analysis 1s presented of 79,000 hours of data obtained
from NASA V-G and VGH flight recorders installed on 134 general
aviation aircraft engaged in eight types of aperations Information is
presented on typical mission characteristics, on airspeed practices,
on gust accelerations and derived gust velocities encountered, on
maneuver-acceleration experience, and on the imtial positive
landing-impact accelerations Compansons are also made of the
actual gust and maneuver loads experienced with the design gust
and maneuver loads Author

N71-30783*§# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
SOME FACTORS THAT AFFECT THE
AIRCRAFT FOR FATIGUE DAMAGE

INSPECTION OF



C C. Poe, Jr and Herbert A Leybold /n its NASA Arrcraft Safety
and Operating Probl. Vol 1 1971 391-401 refs ~
Avail NTIS HC$6 00/MF$095 CSCL13M ~

On the basis of fatigue crack growth and residual strength, a
relationship between inspection interval and length of the smallest
crack that must be detected to prevent failure within the inspection
interval was determined The effect on inspection of matenal,
structural configuration, and arcraft load spectra was investigated
The results show that the efficient use of high-strength materials
requires frequent inspection for very small cracks, that the use of
stiffeners can result in a tolerance for long cracks and less frequent
nspections, and that aircraft with fighter-type usage must be
nspected much more frequently than aircraft with transport-type
usage Author

N71-30784*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
PROGRESS IN REDUCING EXHAUST POLLUTANTS FROM
JET AIRCRAFT
Helmut F Butze and Jack Grobman /n rizs NASA Auircraft Safety
and Operating Probl, Vol 1 1971 p 403-416 refs
Avall NTIS HC$6 00/MF$095 CSCLO1B

Substantial reductions in hydrocarbons and carbon monoxide
emissions during 1dling were realized with air-assist fuel nozzles in
jet aircraft exhaust poliutants tests Under simulated take-oft
conditions, emissions of nitrogen oxides from the short-length
combustor amounted to only about 10 percent of those from the
longer commercial combustors These resuits strongly pomnt out
that in order to reduce pollutant emissions at all aircraft operating
conditions, a number of compromises or trade-offs are necessary
For efficient combustion duning 1dling and for good altitude (relight
capabiity), fuel-nch pnimary zones are required Fuel-rich primary
zones, however, lead to excessive smoke formation and possibly
high concentrations of nitnc oxide Reductions in nitrogen oxides
can be brought about by reducing the resistence time in the
combustor pnrﬂary zone, or designing the combustor with a fuel-lean
primary zone to reduce smoke formation and as short as possible
from the standpoint of combustor-exit temperature distribution
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N71-30785%§ National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
TRENDS IN NOISE CONTROL
GAS-TURBINE POWER PLANTS
David Chestnutt, Harvey H Hubbard, and Charles € Feiler (NASA
Lewis Res Center) /n its NASA Arrcraft Safety and Operating
Probl. Vol 1 1971 p 417-427 refs ~
Availl NTIS HC$6 00/MF$095 CSCLO1B

An attempt was made to identify the main sources of noise
in various types of gas-turbine power plants and to indicate the
state-of-the-art in noise reduction Useful trends in design and
operation are summarized for such noise sources as jet exhausts,
fans, high-lift devices, and unducted rotors A significant result is that
lower noise levels generally are associated with lower velocities
and lower pressure ratios Author
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N71-30786*# National Aeronautics and Space Administration
Langley Rsearchcenter, Langley Station, Va

EVALUATION OF MEASURES OF AIRCRAFT NOISE

Phiip M Edge, Jr, Randall M Chambers, and Harvey H Hubbard
In 1ts NASA Aircraft Safety and Operating Probl, Vol 1 1971
p 429-437 refs
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Avall NTIS HC$6 00/MF$095 CSCLO1B

The development of measurement units to properly represent
human responses to aircraft noise 1s reported Accurate units for
use In the systematic design of quieter aircraft to meet noise
specifications and in various aspects of aircraft noise certification are
discussed Units which are simple in concept and easy to use In
connection with the prediction ¢of community annoyance and
complaint patterns, land use planning near airports, and airport
traffic monitonng and control are included The nature of the arport
noise problem In communities near airports and the significant
factors n noise-induced responses are indicated The
psychophysiological characteristics of people which are significant in
their responses to noise are summarized as well as the physical
charactenstics of the aircraft noise sumuhli The nature of the airport
traffic. including the use of preferential runways, the mix of awrcraft
types, and fhight scheduling. and community environment
considerations, including background noise levels, economic factors.
and types of community activities are covered Author

N71-30787*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va

STATUS OF STUDIES IN SONIC BOOM

Domenic J Maglieri, Harry L Carlson, and Norman J Mcleod
(NASA Flight Res Center) /n its NASA Awrcraft Safety and
Operating Probl, Vol 1 1971 p 439 -456 refs

Avall NTIS HC$6 00/MF$095 CSCLO1B

Results are presented from experiments which update the
existing information relative to supersonic operations and broaden
the fight regimes to include operations at hypersonic speeds and
low supersonic speeds The significant factors which affect the
sonic boom include airplane design, which involves weight, size, and
volume and Uift distnbutions, airplane operations, which involve
altitude, Mach number, and flight path, and the atmosphere, which
involves pressure, temperature, and wind gradients and turbulence
Discussions of the effects of each of these factors as they relate
to the three operating regimes are presented Author

N71-30800*# West Virginla Univ, Morgantown Summer
Predoctoral Fellowship Program in Engineening Systems Design
FUTURE AIR TRAFFIC. A STUDY OF THE TERMINAL
AREA
Richard E Schmotzer, Albert N Andry, Michael G Harns, and
Gerald F Reid.eds 1970 373 p refs
{Grant NGT-49-001-045)
{NASA-CR-119287) Avall
O1E

The processes involved In the systems design of terminal
area arr traffic control systems through the year 2000 are outlined
The demand and terminal area performance charactenstics of
aircraft were determined by looking at today’s demand and types
of aircraft and extrapolating the data to the year 2000 Aur traffic
control methods, takeoff and landing critena, and air collision
avordance procedures and hardware were formulated to mimmize,
safely and economically, terminal area operation time for the year
2000 A simulation model was developed for terminal area operation
for the present day system and for the future The model permitted
tradeoff studies such as new runways versus new airports or
straight-in approaches versus curved approaches Author
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N71-30813*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va

EFFECTS OF NOSE BLUNTNESS ON THE STATIC
AERODYNAMIC CHARACTERISTICS OF A
CRUCIFORM-WING MISSILE AT MACH NUMBERS 1 50 TO
286
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Roger H Fournier and M Leroy Spearman
1971 31 p refs
(NASA-TM-X-2289. L-7729) Avail NTIS CSCLO1A
Three nose shapes {an ogive nose, a nose of intermediate
bluntness, and a hemisphernical nose) were tested at Mach numbers
from 1 60 to 2 86 The model had delta wings with a leading edge
sweep angle of 72 deg The results are summarized in the form
of vanous pertinent aerodynamic parameters as a function of Mach
number Although no detailed analysis of the results 1s made, a
summary of results i1s useful in demonstrating the importance of
vanations 1n nose bluntness and should be useful in providing a
source of systematic expenmental data for future correlation with
analytical techniques A brief correlation was made between the
theoretical and experimental values of axial-force coefficient at zero
angle of attack only, and the agreement was reasonably good
Author
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N71-30817*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
PRELIMINARY INVESTIGATION OF DIFFUSER WALL
BLEED TO CONTROL COMBUSTOR INLET AIRFLOW
DISTRIBUTION
Albert J Juhasz and James D Holdeman Washington Jul 1971
18 p refs
(NASA-TN-D-6435. E-6278) Aval NTIS CSCL21E

Velocity profile control tests were conducted with a short
annular diffuser equipped with wall bleed capability The diffuser
area ratioc was 4. and the length to inlet height ratioc was 15
Results show that the diffuser radial exit veldcity profile may be
shifted towards either the inner or outer diffuser wall by, respectively,
bleeding off a small fraction of the total flow through the nner
or outer wall Based on these results, application of the diffuser
bleed techmque to a gas turbine combustor should be considered
The advantages of such a combustor could be shorter length,
reduced i1dle exhaust emissions, and 1mproved altitude relight
capability Author

N71-30837
(Swatzerland)
A PRELIMINARY ANALYSIS OF SOME OBSERVATIONS
OF WIND SHEAR IN THE LOWEST 100 FEET OF THE
ATMOSPHERE FOR APPLICATION TO THE PROBLEM OF
THE CONTROL OF AIRCRAFT ON APPROACH
Charles F Roberts /n 1ts Vertical Wind Shear in the Lower Layers
of the Atmosphere 1969 p 203-218 refs
Copyright Avail Issuing Activity

Measurements of wind shear in the lowest few hundred
feet of the atmosphere are provided and analyzed as to their
possible significance for aircraft approach Wind shear values ranging
between 3 and 6 knots per hundred feet appear to be characteristic
of the lowest one hundred feet of the atmosphere under widely
varying stability conditions Extreme values of up to 10 knots per
hundred feet were observed on one or two occasions The expected
upper hmit of wind shear developed under some rather restnictive
assumptions shows general agreement with observed values

Author (ESRO)
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N71-30848*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va

STUDIES AND TESTS OF A PLANE WHICH ABSORBS
STRONG WIND GUSTS [ETUDES ET ESSAIS D'UN AVION
ABSORBEUR DE RAFALES]

Rene Hirsch Washington Jul 1971 31 p refs Transl into
ENGULISH from Docaero {Paris). no 42, Jan 1957 p 1328
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(NASA-TT-F-13754) Avall NTIS CSCLO1A

The problem of wind gust absorption by awrcraft structures
1s discussed Topics presented include structure of atmospheric
wind gusts, effects of wind gusts on the classic plane, general
charactenstics of the wind gust absorber., construction, and test
fughts of the prototype H-100 FOS

N71-30862*§ Techtran Corp . Glen Burmie, Md
LIFTING SURFACE THEORY FOR AN AIRPLANE WING
WITH A JET FLAP [TRAGELAECHENTHEORIE FUER
TRAGELUEGEL MIT STRAHLKLAPPEN]
A Das Jul 1971 88 p refs Transl into ENGLISH from German
report DFL-093
(Contract NASw-2037)
{(NASA-TT-F-13714, DFL-093) Avall NTIS CSCLO1A

A method for the calculation of the Iift distribution for wings
of finite span with jet flaps I1s given The method s applicable for
incompressible flow and 1s an extension of the lifting surface
theory It can also be applied to wings of arbitrary planform (eg.
swept wings and delta wings) with"an arbitrary distribution of jet
momentum along the span The jet flap charactenistics of the
two-dimensional airfoll theory are included In order to obtain an
essential simplification of the problem, the two-dimensional vorticity
distribution along the wing chord s approximated n such a way
that the section-lift coefficient and the section-moment coefficient
of the airfoil are the same as in the exact solution The calculation
of the lift distnbution 1s carried out in the usual way tn the hfting
surface theory The chordwise vortex distnbution is determined at
several spanwise sections both on the wing and in the jet sheet
from which the hft and moment distribution along the wing span
1s obtaned Some numerical examples were calculated for a
straight rectangular wing and a swept wing The theoretical and
experimental results are in very good agreement Author

N71-30887§ A Force Inst of Tech., Wrnght-Patterson AFB,
Ohio School of Engineering
INVESTIGATION OF GUIDE-SLOPE INFORMATION RATE
REQUIREMENTS FOR A LOW-VISIBILITY AIRCRAFT
LANDING
Meyer D Zuckerman (M S Thesis) Mar 1971 85 p refs
(AD-722655, GE/EE/71-30) Avall NTIS CSCL17/7

The glide-slope information rate requirement for a low-visibility
Landing approach 1s studied The analysis uses a Kalman
filter-optimal control combination to simulate the control system of
a DC-8. Both noisy and noise free measurements are considered
The results consist of a measure of the probability of missing an
approach, as a function of the sample rate of the scanning beam
ianding guidance Results indicate a knee at 6 samples per second,
with rapid changes in performance in the region from 2-6 samples
per second The position of the knee appears to be insensitive to
changes in either deterministic winds or airspeed constraints

Author (GRA)

N71-30940# Society of British Aerospace Companies Ltd, London
(England)
INTO THE SEVENTIES A FUTURE PLAN FOR BRITIAN'S
AEROSPACE INDUSTRY
7 Feb 1969 16 p
Avail NTIS

An economic appraisal 1s made of the recent achievements,
and 1t 1s shown that it is highly important for the national economy
that Government-industry cooperation continue and be strengthened
Positive proposals for the future development of the industry are
stated with respect to civil aircraft, military aircraft, aircraft engines,
guided weapons, aerospace equipment, and space technology

Author



N71-31061# Council for Scientific and Industnal Research,
Pretona (South Afnca)
THE PROBLEMS OF SQUALLS AT MACH 1
BOENPROBLEM BEI DER MACHZAHL 1]
| Teipel 1970 4 p ref Transl. into ENGLISH from Z Angew
Mech. (West Germany),v 48, no 8, 1968 p 246-247
Availl NTIS

The stresses to which an aircraft 1s subjected in the transonic
range are calculated.. the basic problem is the extent to which
linear equations are valid for the range of low frequencies In
case of low ume accelerations the results approach those of the
stationary nonlinear theory In order to solve this problem an
attempt 1s made to find an approximate solution of the nonhnear
potential equation for the disturbed flow n the transonic range

Author

[DAS

N71-31084j§ National Aviation Facilites Expenmental Center,
Atlantic City, NJ
DEVELOPMENT AND TEST OF THE EXPLOSIVE EXIT
CONCEPT FOR CIVIL TRANSPORT AIRCRAFT Final Report.
Jul. 1968 —Oct. 1970
JosephJ Jaglowski, Jr July 1971 41 p ref
{FAA-RD-71-22, FAA-NA-71-11) Avall NTIS

The test program was performed to evaluate the liquid explosive
emergency exit system refiability, performance, and hazards to
personal safety when exposed to environments which might be
encountered before, during, and after a crash The report includes
(1) a test program to evaluate the liquid explosive emergency exit
system when exposed to environment simulating condittons
encountered before. dunng, and after a crash, (2) results of the
tests, (3) evaluation of retaining shield in attenuating the sound level
and containment of the debns produced by the detonation of the
linear shaped charge. and (4) the feasibility of adapting the hquid
explosive emergency exit system for use on cwvil transport aircraft

Author

N71-31086f Council for Scientific and Industrial Research,
Pretonia (Soyith Africa)
EFFECT, OF ELASTICITY OF AN AIRCRAFT STRUCTURE
ON THE DEFLECTION OF ELEVATOR CONTROL LEVER
AND ON THE CONTROLLING FORCES DURING STABLE
FLIGHTS [VLIV NETUHOSTI KONSTRUKCE, LETOUNU NA
VYCHYLKY RIDICI PAKY VYSKOVKY A NA RIDIC! SILY V
USTALENYCH LETECH]
Vladimir Tichopad 1969 40 p refs Transl into ENGLISH from
Zpravod Vyzkumny a Zkusebni Letecky Ustav (Letnany), 1968
p 15-27
Avail' NTIS

General relations for the variation in the control lever deflection
and controlling forces with fight speed. including the effect of
aircraft compressibility and deformation, are deduced The relations
proposed here distinguish simply and clearly between the effects
of deformation, Mach number and the simultaneous interaction of
both, and determine such effects from the aerodynamic and ngidity
charactenstics of aircraft Author

N71-31076§f Wyle Labs . Inc, Rockville, Md Research Staff
EFFECTIVE PERCEIVED NOISE LEVEL EVALUATED FOR
STOL AND OTHER AIRCRAFT SOUNDS Final Report
B D Adcock andJ B Ollerhead May 1970 117 p refs
(Contract FA-67-WA-1731)
(WR-70-9, FAA-NO-70-5) Avall NTIS

A paired comparnson expenment was conducted in which
a group of thirty-two subjects evaluated. in a progressive wave
field. the noisiness of sixty recorded aircraft flyover sounds Thirty
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of these recordings were from short take-off and landing (STOL)
arcraft The complete set included a wide range of turbofan,
turbojat, piston engine and turboprop powered aircraft in a vanety
of categories The results were analyzed to test the ability of the
Effective Percaived Noise Level (EPNL} and other scales to predict
the subjective responses Because the sample of aircraft sounds
was unusually large in number, vaniety. dynamic range and duration,
the test was considered to be severe The main conclusion of the
study 15 that the EPNL procedure pefforms as well for the STOL
sounds as it does for the CTOL (conventional take-off and landing
awrcraft) sounds and may thus be used with equal confidence for
rating the sounds of aircraft in both classes When the sounds
were divided into propulsion system categories it was found that
EPNL, in common with other scales, performed most consistently
for jets, piston engined aircraft and turboprops, n that order in
general, the integrated duration correction proved supernor to an
approximate correction based on the 10 dB-down duration
Analysis of the results showed that the average magmtude of the
tone-correction was more than 3 db and that corrections were
automatically appiied in practically all cases In the case of propeller
aircraft sound it 1s apparent that low frequency harmonics invoke
tone corrections, whereas the subjective results suggest they are
not required {t 1s recommended that the automated procedures for
tone wdentification need some reviston but that in the meantime,
EPNL may be improved by ignoring tones identified at frequencies
tess than about 500 Hz Author

N71-31096*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
INLET NOISE SUPPRESSOR PERFORMANCE WITH A
TURBOJET ENGINE AS THE NOISE SOURCE
John F Groeneweg, Charles E Feiler, and Loren W Acker
Washington Jul 1971 35 p refs
(NASA-TN-D-6395. E-6181) Avall NTIS CSCL 20A

Inlet noise suppressors having a perforated plate over
honeycomb wall construction were evaluated over a range of passage
heights and engine speeds using a turbojet engine as a noise
source Measured sound power attenuation spectra were compared
to values predlcied by a combination duct propagation and wali
impedance model Noise fioors existing in the experiment hmited
the maximum measurable attenuations to about 20 dB The model
predicted the frequencies at which peak attenuation occurs and the
trends 1n attenuation magnitude within the imits imposed on the
data by the noise floors However. the measured attenuation
bandwidths were usually substantially greater than predicted

Author

N71-31102# Council for Scientific and Industrial Research,
Pretoria (South Africa) Foreign Language Information Service
NOTE ON THE DEVELOPMENT OF PULSE JETS WITHOUT
FLAP VALVES |[NOTE SUR LE DEVELOPPEMENT DES
PULSO-REACTEURS SANS CLAPETS]
R Marchal et al Feb 1970 25 p refs Transl into ENGLISH
from the publ ‘Association Technique Mantime et Aeronautique,
Session 1963" p 1-20 /ts Ref. No. 827
Avail NTIS

The development and the methods used from the invention
of pulse jets without flap valves (1944) up to the development of
the most recent high speed machines are discussed The basic
principles of the Escopette, the Ecrevisse, machines streamlined for
the propulsion of drones, the static pulse jet group and finally the
machine without shock waves, capable of functioning at speeds
approaching the speed of sound are described Author
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N71-31106*§ Jet Propulsion Lab, Calif Inst of Tech , Pasadena
JPL QUARTERLY TECHNICAL REVIEW, VOLUME 1, NO.
2

Jul 1971 269 p refs

(Contract NAS7-100)

(NASA-CR-119315) Copynght Avail NTIS
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N71-31107*# Jet Propulsion Lab . Calif Inst of Tech ., Pasadena
Environmental Sciences Div
A COMPARISON BETWEEN PLANAR AND NONPLANAR
FREE-FLIGHT DATA
P Jaffe /n s JPL Quart Tech Rev, Vol
p 1-8 refs
Copynght Avail NTIS CSCLO1A

Results from a program designed to explore the difference
between the planar and nonplanar dynamic stability coefficient,
using 2 bi-planar wind tunnel, free flight system, are presented Two
widely different configurations, a blunt 60-deg half-angle cone and
a sharp 10-deg half-angle cone were tested The overall accuracy
of the data was extremely high and firmly demonstrates the

1. No 2 Jul 1971
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capability of the technique Although no dramatic difference in the
coefficients was apparent from the data, which was_limited in
number, they do suggest that there i1s a favorable increase in the
coefficient as the motion becomes more nonplanar Author

N71-31108*# Jet Propulsion Lab . Calf Inst of Tech, Pasadena
Environmental Sciences Div
AERODYNAMIC OF VEHICLES IN TUBES
D W Kurtz /n its JPL Quart Tech Rev, Vol 1, No 2 Jul 1971
p 9-16
Copynght Availl NTIS CSCLO1A

A 215 m long. 53 cm diameter, vertically oriented aluminum
tube utdizing gravity to propel test models is described This tube
1s used to test and determine aerodynamic characteristics of
models under conditions of high blockage Some initial results on
the drag and pressure signature of a traveling model are presented

JAM

N71-31109*# Jet Propulsion Lab. Calif Inst of Tech Pasadena
Environmental Sciences Div
AEROBRAKING OF HIGH-SPEED GROUND
TRANSPORTATION VEHICLES
W Marko /n its JPL Quart Tech Rev, Vol 1, No 2 Jul 1971
p 17-22
Copynight Avail NTIS CSCLO1A

An aerodynamic testing program was initiated to perform
imitial Investigations on the effectiveness of a series of aerodynamic
brakes on a long cylindrical body Preliminary results from a low
subsonic wind tunnel test using three standard test techniques are
discussed A moving-model drop-wire facility was constructed, and
initial testing 1s currently underway This data, which more correctly
simulates the viscous Interactions of the model with the ground
plane, are compared with the wind tunnel data and used to
develop analytical prediction methods Author

N71-31134%§ National Aeronautics and Space Administration
Lew:s Research Center, Cleveland, Ohio
LUBRICATION, FRICTION, AND WEAR IN AIRCRAFT
Robert L Johnson and Lawrence P Ludwig [1971] 72 p refs
Presented at 32d Meeting of Struct and Mater, London, 28
Mar —2 Apr 1971, sponsored by AGARD
(NASA-TM-X-67872) Availl NTIS CSCL11H

Some anticipated and present friction and wear problems
In aircraft are discussed and potential approaches for mitigation of
these problems are outlined The status of atomistic and continuum
methods for defining surfaces and modes of failure 1s described
Wear processes are explored in terms of physical and chemical
constderations and basic types of wear mechanics are characterized
Solid and hquid lubricant status is generalized Lubrication by
boundary, elastohydrodynamic. and fluid films are conceptually
described Lubncation systems are discussed in regard to future
applications Attention i1s given to particular problems of specific
mechanical components {1 e , bearings, seals, gears, fasteners, etc }
Some approaches are suggested for the study of componnet wear
due to fretting, erosion, scuffing, pitting, and other forms of
damage Author

N71-31154%§ Dynasciences Corp. Blue Bell, Pa
Systems Div

A DESIGN SUMMARY OF STALL CHARACTERISTICS OF
STRAIGHT WING AIRCRAFT

M A McVeigh and E Kisielowski
1971 223 p refs

{Contract NAS1-8389)

Scientific

Washington NASA Jun



{NASA-CR-1646, DCR-305) Avall NTIS CSCLO1A

A method of wing design using hifting line theory was
computernzed and used to study the parameters which affect wing
stall charactenstics The results of the study and the computer
program are descnbed The effects of airfoil section vanations,
Reynolds number. aspect ratio. wing twist and taper ratio are
presented in design chart form Author

N71-31183§# Califorma Unwv, Berkeley Div of Aeronautical
Sciences
THE EFFECT OF SECOND ORDER ELASTIC TERMS IN
SUPERSONIC PANEL FLUTTER OF FINITE CYLINDRICAL
SHELLS
James C S Meng, Lien S Yao, and M Holt Dec 1970 28 p
refs
(Grant AF-AFOSR-0268-67)
(AD-722447, AS-70-9, AFOSR-71-0943TR) Avall
20/4

An analysis for the flutter boundary of a finite isotropic
cylindrical shell under no static stréss in a supersonic free stream
1s carried out at Mach numbers from 3-10 The effect of second
order terms in the elastic equiibnum equation, which was not
considered by L1 (1967), 1s examined in detail The aerodynamic
load 1s computed following the same approximation used by Li
(1967), and the elastic displacement of the shell 1s resolved into
a linear combination of sine functions to satisfy the clamped
boundary condition at one end and simply supported conditions at
the other end This homogeneous system 1s solved by Galerkins
method Then the resultant matnx is transformed into a convenient
form, having the same characteristic equation, and expressed in
triangular form by means of QR-transformations The required
eigenvalues are the diagonal elements of the transformed matnx
The flutter boundary is defined as the curve where the imaginary
part of the eigenvalue becomes negative It s found that the effect
of the secopd order terms Is small Author {GRA}

NTIS CSCL

N71-31191*%# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
THE NASA QUIETENGINE
James J Kramer 1971 21 p refs Proposed for presentation
at the 1971 Natl Aeron and Space Eng and Manuf Meeting. Los
Angeles, 27 Sep —1 Oct 1971, Sponsored by the Soc of
Automotive Engr
(NASA-TM-X-67884) Avall NTIS CSCL21E

The NASA Quiet Engine Program to incorporate all available
noise reduction technology into a propulsion system suitable for
subsonic civil transport aircraft 1s discussed Full-scale experimental
hardware 1s being built and tested primarily for noise performance
The program is in process and component tests to date indicate
that it 1s possible to achieve or exceed noise reduction objectives
of 15-20 perceived noise decibels below the levels of 707/DC-8
long-range transport aircraft Author

N71-31204  Ithnoss Inst of Tech , Chicago
FLOW-FIELD AND PERFORMANCE STUDY OF AN
AUGMENTED RAM-WING VEHICLE CONCEPT
Imants Reba (Ph D Thesis) 1970 243 p
Availl Univ Microfilms Order No 70-17255

An expernimental investigation of a vehicular concept with
potential for high speed ground transportation of the future s
described The investigation consists of two parts (1) a study of
flows in the gap between the model underside and the ground at
static conditions and 2(a) wind-tunnel study to evaluate concept
potential under dynamic conditions The flow field studies, composed
of flow wisualization experiments and static and total pressure
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measurements, yielded information about the effects of underside
contour, ground height, slit size and orientation on flow field behavior
and static pressure recovery Wind tunnel studies were conducted
in the presence of a moving ground plane and at free-stream
velocities of 805 and 111 feet per second Integration of static
pressures over the model surface yielded vertical and honzontal
force components which in the presence of blowing were corrected
for jet reaction The augmented Ram-Wind Vehicle potential was
evaluated using lift-to-drag ratio and specific speed parameters

Dissert Abstr

N71-31207*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
A TIME-DEPENDENT METHOD FOR CALCULATING
SUPERSONIC ANGLE-OF-ATTACK FLOW ABOUT
AXISYMMETRIC BLUNT BODIES WITH SHARP SHOULDERS
AND SMOOTH NONAXISYMMETRIC BLUNT BODIES
Richard W Barnwell Washington Aug 1971 75 p refs
(NASA-TN-D-6283, L-7593) Avail NTIS CSCL 20D

A time-dependent numenical method for calculating supersonic
flow about blunt bodies at large angles of attack 1s presented The
axisymmetric bodies with sharp shoulders which are treated were
constructed with a generator composed of segments of constant
curvature The nonaxisymmetric bodies have continuous slope and
curvature All flow fields are inviscid and adiabatic and have one
plane of symmetry A modification to the method of characteristics Is
introduced for use at the shock wave A two-step finite-difference
method of second-order accuracy 1s used at the body surface and
in the region between the shock and body A new finite-difference
technique 1s introduced for use at sharp sonic shoulders
Comparisons of the results of the method with experimental results
and the results of other methods are made for the flow of
equilibrium air past the Apollo command module at the tnm angle
of attack and for perfect gas flow past a spherical cap and a
sphencally blunted cone at angle of attack Both the cap and the
blunted cone were terminated with sharp shoulders Results are
also presented for perfect gas flow past a prolate spheroid with its
major axis normal to the flow Author

N71-31211*§ ilinois Univ , Urbana
A STUDY OF THE LOCAL PRESSURE FIELD IN
TURBULENT SHEAR FLOW AND ITS RELATION TO
AERODYNAMIC NOISE GENERATION Semiannual Status
Report, 1 Aug. 1970 -31Jan. 1971
Barclay G Jones and Burce W Spencer
refs
(Grant NGR-14-005-149)
(NASA-CR-119359, SR-2) Avall NTIS CSCL20D

Continuing research 1s reported In an investigation of the
fluctuating static pressure field compnised of a pseudosound pressure
field, responsible for generating sound, and true acoustic pressure
field The expernimental and analytical findings are concerned
with (1) Eulenan properties of the mean static pressure field, (2)
Lagrangian frame turbulence measurements, and (3} analytical
Lagrangian frame turbulent structure DLG

31 Jan 1971 22 p

N71-31213# Air Force Systems Command, Wright-Patterson
AFB, Ohio Foreign Technology Div

CALCULATION OF THE BOUNDARIES OF THE REGION
OF STABLE EQUILIBRIUM OF A ROTOR IN PRESSURIZED
GAS BEARINGS

R Z Alyev et al 29 Jan 1971 16 p Transl into ENGLISH
from Tr Mekhan 1 Protsessy Upr Vychishitelnaya Mat (USSR). no
307.1969 p 1156—122



N71-31242

(AD-722828, FTD-HT-23-818-70) Avall NTIS CSCL 13/9

A study 1s reported of the stability of the equilibnium state
of a rotor In a pressurized gas beanng The equations for the
perturbed motion of the rotor are considered together with the
Reynolds equations for the pressures in the lubricant layer The
conditions of equilibnium stability are established by the small
perturbation method in a linear approximation A numenical method
of solving the basic equations 1s outlined, and the results of certain
computer calculations are presented GRA

N71-31242*§ National Aeronautics and Space Administration
Langley Research Center. Langley Station, Va
A METHOD FOR ESTIMATING SOME LONGITUDINAL
AND.LATERAL RIGID-BODY RESPONSES OF AIRPLANES
TO CONTINUOUS ATMOSPHERIC TURBULENCE
Eltlwood L Peele Washington Aug 1971 45 p refs
(NASA-TN-D-6273, L-7504) Avall NTIS CSCLO1C

A method is presented for estimating some lateral and
longitudinal ngid-body responses of airplanes to random atmosphernc
turbulence Estimates of center-of-gravity load factors and motion
responses can be made simply and easily through the use of
parametnic charts Sample calculations are included to illustrate the
method Author

N71-31262*# Washington Univ, Seattle Aerospace Research
Lab
HIGH REYNOLDS NUMBER FLOWS
David A Russell Washington NASA Jul 1971 23 p refs
(Grant NGL-48-002-057)
(NASA-CR-1838) Avail NTIS CSCL 20D

Available test facilhities fall short of producing the full-scale
Reynolds numbers of modern flight vehicles by at least an order
of magnitude A conventional facility that would meet the growing
need for full simulation would be prohibitively expensive, thus
quasi-steady devices should be considered The design of these
devices, their capabilities and imitations, and their use in identifying
and studying flows sensitive to the Reynolds number are discussed

Author

N71-31288§# Northrop Corp . Hawthorne, Calif Aircraft Div
AIRPLANE FLYING CHARACTERISTICS IN TURBULENCE
Final Report, 1 Nov. 1969 —-1T Sep 1970
Edward D Onstott and Ernest P Saimon Woright-Patterson AFB,
Ohio AFFDL Feb 1971 118 p refs
(Contract F33615-70-C-1156)
(AD-722855, NOR-70-139, AFFDL-TR-70-143)
CsCL5/10

A method for predicting the performance of the total
pilot-vehicle system has been developed for the lateral dynamics of
Class 4 awplanes This method, which 1s based on pifot mode!
theory and multiloop analysis, predicts tracking errors for commanc
tracking tasks and also for attitude hold tracking tasks in turbulence
The predictions are in terms of root mean square time domain
statfstics and are obtained by means of a fully automated multiloop
analysts performance prediction program available from the United
States Air Force. Thus. system performance can be evaluated
analytically in terms of famiiar time domain root mean square
statistics The vabdity and accuracy of this method have been
ascertained by means of moving base simulation on the Northrop
Large-Amphtude Flight Simulator operating in five-degree-of-freedom
motion Author {GRA)

Availl  NTIS

N71-31303*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
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DEPLOYABLE AERODYNAMIC DECELARATION
SPACE VEHICLE DESIGN CRITERIA
Washington Jun 1971 88 p refs
(NASA-SP-8066) Availl NTIS CSCLO1B

Crntena and recommended practices are presented for the
design, selection, analysis, and testing of deployable aerodynamic
deceleration systems Deployable devices of all types are treated.
along with their usage over a wide range of environmental and
operational conditions The principal design factors relating to
textile matenals, dimensional stability, and fabrication processes are
considered Primary emphasis 1s given to the various types of
parachutes, deployable wings. inflatable envelopes, and attached or
towed surfaces on which the most experience has been
accumulated Lifting balloons and autorotors are also surveyed

Author

SYSTEMS

N71-31307*# Kaman Avidyne, Burlington, Mass
STUDY OF THE CONCEPT OF INERTIALLY AIDED
BAROMETRIC ALTIMETRY SYSTEM FOR SUPERSONIC
AIRCRAFT
J Ray Ruetenik, John H Thompson, and Kenneth R Britting
Washington NASA Jun 1971 136 p refs
{Contract NAS12-2132)
{NASA-CR-1770, TR-65) Avail NTIS CSCLOSE

Research needs are studied for providing a hybrid inertial
barometric altimetry system to meet vertical separation requirements
of 1000 and 2000 feet for Mach 3 5 transports crutsing in altitude
hold at 80.000 feet The static pressure error of the barometric
subsystem must be reduced an order of magnitude from present
errors for subsonic jet aircraft systems An off-the-shelf inertial
subsystem having a 3 sigma accuracy of 0002 g's should be
satisfactory, provided the lag of the barometric system 1s 10 seconds
or less The height deviations from a flight level due to turbulence,
atmospheric temperature variations, and vaniations in isobaric surface
height are estimated to be neghgible for a hybnd altimeter
system The deviations near the phugoid frequency are essentially
eliminated by the system Flight tests are recommended to venfy
that all the important factors have been accounted for adequately

Author

N71-31330*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
STATIC FORCE TESTS OF A MODEL OF A TWINJET
FIGHTER AIRPLANE FOR ANGLES OF ATTACK FROM -
10 DEG TO 110 DEG AND SIDESLIP ANGLES FROM - 40
DEG TO 40 DEG
Ernie L Anglin Washington Aug 1971 80 p refs
{NASA-TN-D-6425, L-7808) Avall NTIS CSCLO1B

An nvestigation was conducted to obtain a set of
static-force-test data for use as aerodynamic inputs to theoretical
spin studies Control-effectiveness tests were made for each control
individually and for a full left pro-spin combnation of controls The
results are presented without detailed analysis, but are analyzed in
terms of factors which would affect their applicability for use Iin
spin theory Several data charactenstics are indicated that are
deemed to be of significance with regard to their intended use n
theoretical spin studies Author

N71-31333# National Transportation Safety Board, Washington,
DC

AIRCRAFT ACCIDENT REPORT. FEDERAL AVIATION
ADMINISTRATION, DOUGLAS DC-3C, N7 LA GUARDIA
AIRPORT, NEW YORK,4 JANUARY 1971

3Jun 1971 12 p

{(NTSB-AAR-71-11) Avail



A Federal Aviation Administration DC-3 awrcraft accident
which occurred dunng landing at La Guardia airport, New York, on
January 4, 1971 s reported The accident investigation board
determined that the cause of the accident was the pilot's failure to
compensate for wind dnft with atmospheric conditions as a
mitigating circumstance PNF

N71-31347§ Naval Postgraduate School, Monterey, Calif.
AIRCRAFT DATA ACQUISITION SYSTEM FOR ACADEMIC
FLIGHT EVALUATION
William Lansing Vincent (M S Thesis) and Alexander Martin Phillips
(M S Thesis) Mar 1971 76 p refs
(AD-722583} Avall NTIS CSCL 14/2

Vanous methods for investigating the stability and control
characteristics of the US2A were considered in obtaining a
system that would provide a proper degree of data accuracy, data
availability and system reliability yet still be instructional and
functional To this end. a photo-panel system with its various
input systems was designed and incorporated into the Aeronautics
Departments US2A, BUNO 136533 Installatio.. and component
check-out of this photo-panel system was achieved

Author {(GRA)

N71-31351*# Texas A&M Unw , College Station
AN INVESTIGATION OF THE RELATIONSHIPS BETWEEN
MOUNTAIN-WAVE CONDITIONS AND CLEAR AIR
TURBULENCE ENCOUNTERED BY THE XB-70 AIRPLANE
IN THE STRATOSPHERE
Thomas P Incroccr and James R Scoggins Washington NASA
Jul 1971 40 p refs
(Grant NGR-44-001-081)
{NASA-CR-1878, H-679) Avall NTIS CSCLO4A

The data from 36 XB-70 flights conducted over the
mountainous Tegions of the western United States together with
rawinsonde data were used to investigate relationships between
conditions favorable for mountain waves and clear air turbulence
Profiles for the Scorer parameter and the gradient Richardson
number were evaluated from an eight-level model The Scorer
parameter and the gradient Richardson number profiles were
computed from the rawinsonde data on those days when the XB-70
flew, and these results compared to the model profiles and related
to the reported turbulence Ascent rate profiles of rawinsonde
balloons were analyzed from which the presence of mountain or lee
waves was inferred From the results of this investigation, objective
methods were developed for forecasting the occurrence or
nonoccurrence of turbulence in the stratosphere due to mountan
waves. Author

N71-31376§ Cornell Aeronautical Lab, Inc, Buffalo, N Y
FIRE FIGHTER’S EXPOSURE STUDY Final Report, Jul. —Nov.
1970
Kenneth W Graves Dec 1970 88 p refs
(Contract F33615-70-C-1715)
(AD-722774, CAL-HM-2972-%-1,
CSCL13/12

Experimental fires from pools of burning aircraft fuels were
instrumented with heat meters, to determine heat flux distributions
for applhication to the design of protective clothing for firefighting
personnel The spectral distrnibution of infrared radiation emitted by
fires was also measured Conditions affecting the fires and the
resulting heat effects that were studied were wind velocity, fuel pool
area, time of burning, onentation around the fire relative to wind
direction, distance from the fire, and an extraneous object in a fire
A means by which evaluation of reflective clothing can be made
1s described Author (GRA)

AGFSRS-71-2) Aval NTIS
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N71-31456

N71-31400# Navat Postgraduate School. Monterey, Cahf
EVALUATION OF AN ELECTRONIC WIND-TUNNEL
BALANCE
Steven Russell Briggs (M S Thesis) Mar 1971 61 p refs
(AD-722571) Avall NTIS CSCL 14/2

A three-component electronic wind-tunnel balance installed
in a 35 by 50 foot subsonic tunnel was evaluated for system
problem areas The nonhinear output of the reluctance gage
transducers was analyzed and lineanzed using diode
function-generating circuitry A static calibration was conducted to
confirm the linearity of the circuits Evaluation of the balance
system under operating conditions pointed out other areas for future
Investigation Author (GRA)

N71-31403§# Committee on Commerce (U S Senate)
AIR POLLUTION CREATED BY AIRCRAFT JET ENGINE
EMISSIONS
Washington GPO 1970 39 p Joint Hearing Before Comm
on Com and Comm on Public Works, 91st Congr, 2d Sess. 4
Feb 1970 Prepared in cooperation with Comm on Public Works
I/ts Senal No 91-85
Avall Comm on Com and Subcomm on A and Water Pollution
CSCL13B

Statements on the development of engines and devices
for the control of air pollution from jet aircraft engine emissions
are presented Research allocations for the reduction of smoke
emissions are discussed as well as emission standards and the
relocation of airports JM

N71-31455*}# Scientific Translation Service, Santa Barbara, Calif
REQUIREMENTS OF ENGINE DYNAMICS IMPLIED BY THE
THRUST MODULATION CONTROL FOR VTOL AIRCRAFT
[ANFORDERUNGEN AN DIE TRIEBWERKSDYNAMIK
BEDINGT DURCH DIE SCHBMODULATIONSSTEVERUNG
BEI VTOL-FLUGZEUGEN]
H G Offenbeck Washington NASA Jul 1971 9 p Transl
into ENGLISH from Proceedings of the WGLR Meeting on Air
Breathing Eng (Munich), Dec 1969 p 231-238
(Contract NASw-2035)
(NASA-TT-F-13755) Avall NTIS CSCL21E

In the design of V/STOL high performaance aircraft, the
choice of the engines and the control systems plays an important
role for gliding and transition flight For the control system. and
the choice of engine for thrust modulation control, there are three
dynamic criteria  stabilization for small disturbances. stabihzation
for engine faillure, and control behavior Author

N71-31456*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
USE OF AN AIR-ASSIST FUEL NOZZLE TO REDUCE
EXHAUST EMISSIONS FROM A GAS TURBINE COMBUSTOR
AT SIMULATED IDLE CONDITIONS
Daniel Briehl and Leonidas Papathakos Washington 1971 21 p
refs
(NASA-TN-D-6404, E-6247) Avail NTIS CSCL 21E

Tests were performed at typical engine idle conditions on
a single J-57 combustor hiner installed in a 30-cm-(12-in -)
diameter pipe to evaluate design modifications for reducing exhaust
emissions Using an air-assist fuet nozzle, the combustion efficiency
was increased from 90 3 to 96 5 percent, and the total hydrocarbon
and carbon monoxide exhaust emissions were reduced from 26 3
to 33 and from 51 to 40 g/kg of fuel burned, respectively A
corresponding increase in nitric oxide emissions from 08 to 15
g/kg of fuel burned was observed Calculations performed for a
complete landing-takeoff cycle of a typical engine indicated that the



N71-31459

use of an aiwr-assist nozzle dunng iudle could decrease the total
quantity of hydrocarbon and carbon monoxide emission by 69 and
20 percent, respectively, while nitnic oxide would increase by 14
percent The required secondary nozzle arflow amounts to less
than 0 5 percent of the total engine airflow at idle Author

N71-31459# Advisory Group for Aerospace Research and
Development, Pans (France)
TECHNICAL EVALUATION REPORT ON AGARD
SPECIALISTS MEETING ON AERODYNAMIC
INTERFERENCE
David J Peake May 1971
Md . 28 -30 Nov 1970
(AGARD-AR-34-71) Avall NTIS

A crnitique of topics discussed at the AGARD meeting on
aerodynamic interference i1s presented Discussions evaluated
include wing-body and wing-body-tail interference
airframe-propulsion interactions, and awframes-stores interference
The major advance 1s considered to be the treatment of a lifting
wing-body combination in which a sheet of tralling vorticity from
a wing was coupled with the finite element method It 1s
recommended that a calibration model of a wing-body combination
be chosen for checking various computation schemes, and some
high Reynolds number wind tunnel tests be conducted to provide
detaills of the Junction pressure distributions and the
three-dimensional boundary layers and wakes FOS

18 p refs Conf held at Silver Spring,

N71-31463# Kaiser Engineers, Oakland, Calif
TRANSIT ACCESS FEASIBILITY STUDY FOR OAKLAND
AIRPORT ACCESS TASK FORCE Final Report
15 Oct 1970 77 p refs Sponsored by Dept of Transportation
(PB-197837., UMTA-CAL-T9-9-70, Rept-70-54-RE) Avall NTIS
CSCL 138

To respond to the need to increase speed, reliabiity and
convenience of surface transportation link of awr flight tnp this
study developed plans for improved transit services in the study
area, examined the feasibility of those plans, and recommended
means of implementing and funding The effort was to connect the
airport to the rapid transit system The choice of extending BART
(the rapid transit system) to the airport or install a separate
connector system was considered The Oakland Airport Connector
System was selected as more advantageous because of lower cost
and more frequent service A companson of the various Oakland
Arrport Connector Systems found a small vehicle service to be the
most attractive as far as service, flexibiity, and cost

Author (GRA)

N71-§1482‘# Shell Development Co . Emeryville, Calif

HEAT SINK CAPABILITY OF JET A FUEL. HEAT
TRANSFER AND COKING STUDIES
L E Faith, G H Ackerman, and H T Henderson Jul 1971

68 p refs
{Contract NAS3-12432)
(NASA-CR-72951, S-14115) Avail NTIS CSCL 20M
Experiments were run with Jet A fuel to determine the
heat transfer charactenstics and coking problems associated with
the operation of supersonic turbine aircraft extended by using more
heat sink of the fuel for cooling Selection of the fuel used was
based on coker tests of fuels from several sources Heat transfer
to the fuel was studied and correlations were developed for both
laminar and turbulent flow of the fuel Considerable free convection
in laminar flow enhanced the heat transfer and stabilized the flow
at Reynolds numbers up to 15,000 Tests showed that the
tube temperature was the most important varniable in determining
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deposition rate Coke deposits were found to have two effects on
heat transfer, a beneficial effect by acting as a turbulence promoter to
increase the convective heat transfer coefficient and a detnmental
effect by increasing the resistance to heat transfer Pressure
oscillattons in the test section were audible at certain turbulent flow
conditions when the exit fuel was near its pseudocntical
temperature Amphtudes ranged up to 350 psi and primary
frequencies vaned from 1000 to 5000 Hz Author

N71-31611# Commuttee on Finance (U S Senate)
SKYJACKING .
Washington GPO 1970 26 p refs Hearng on HR 18444
before Comm on Finance, 91st Congr . 2d Sess ., 6 Oct 1970
Avall Comm on Finance

Senate hearings on the Presidential proposal for financing
the Federal anti-skyjacking program are presented The bill would
increase the domestic air passenger ticket tax from 8 to 85
percent and the international travel facilities tax for $3 to $5 for
a temporary period from October 31, 1970 through July 1, 1972
The cost of guards on airliners would be met out of the airway
trust fund established from these revenues ACR

N71-31612¢# Civil Aeronautics Board, Washington, D C
REMARKS OF JOHN G. ADAMS, MEMBER, CIVIL
AERONAUTICS BOARD BEFORE THE WINGS CLUB
Sep 1970 9 p refs Conf held at New York. 16 Sep 1970
Avait NTIS

Probable trends in U S arr transportation during the 1970’'s
are discussed, and the financial status of the airline industry during
thus period 1s speculated upon Continued record breaking growth
in awrcraft production 1s anticipated, predominantly in wide-bodied
jets, such as the Boeing 747 This wholesale movement toward
extremely large carriers poses problems in frequency of service to
many medium sized cities and may even result in its complete loss
Such a development s likely to lead to expansion of short-distance.
or commuter runs using somewhat larger capacity aircraft New
strictures on the Civil Aeronautics Board's rate-making procedures
are also inevitable in hight of the D C Court of Appeals decision
in Moss vs the Board Finally, the controversy over Board awards
of new routes should ease if the Board moves cautiously in this
area while the industry i1s attempting to digest both the many
existing routes and the significant changes in aircraft design and
carrying capacity ACR

N71-31669# Scott Research Labs . Inc, Plumsteadviile, Pa
A STUDY OF EXHAUST EMISSIONS FROM
RECIPROCATING AIRCRAFT POWER PLANTS Fina!l Report
28 Dec 1970 97 p refs
(Contract CPA-22-69-129)
{PB-197627) Avail NTIS CSCL21B

The exhaust emissions of hght, piston engine awrcraft and
the phenomena of natural afterburning of the exhaust gases on
contact with the ambient air were investigated The exhaust
emissions of representative aircraft were measured as they were
flown 1in a normal manner At the same time, the extent of
afterburning was measured by sampling the exhaust plume
downstream of the exhaust stack and comparing the plume
composition, corrected for dilution, to the composition of the stack
gases The exhaust emissions from nine light aircraft were
determined using a 9-mode takeoff-cruise-landing (TCL) cycle
developed for this study Exhaustcomponent concentrations and fuel
consumption rates were measured for each mode during ten test



flights per aircraft The pollutant ‘concentrations were converted to
emission rates per pound of fuel, per minute, per mode. per TCL
cycle, and per landing-takeoff (LTQ) cycle Author (GRA)

N71-31586§# Ohio State Univ, Columbus Aeronautical and
Astronautical Research Lab
THE INFLUENCE OF ARTIFICALLY INDUCED TURBULENCE
UPON BOUNDARY LAYER TRANSITION IN SUPERSONIC
FLOWS Final Technical Report, 1 Dec. 1968 - 15Jan 1971
Lawrence E Olson, Gerald M Gregorek, and John D Lee
Wrnight-Patterson AFB. Ohio ARL Jan 1971 118 p refs
(Contract F33615-69-C-1266)
(AD-723322, ARL-71-0022) Avall NTIS CSCL20/4

Acoustic disturbances and high frequency-low amplitude
vibrations have been studied as a means to promote early boundary
layer transition 1n a supersonic stream A theoretical analysis of the
stability charactenstics of the leading edge of a blunted delta-wing
was used to guide the choice of acoustic and vibration frequencies
employed in this expenmental study Air driven acoustic generators,
located in the stagnation chamber of the wind tunnel, produced
a strong resonant tone at 4 6 KHz, with a sound level above 148
dB Companson of the Reynolds number dependent flow field on
a delta model at angle of attack, using an oil streak techrnique for
flow visualization, provided an index of the effectiveness of the
acoustic disturbances Operation of the tunnel with the tunnel air
supplied through the acoustic generators and with the normal air
supply indicated the effective Reynolds number of the wind tunnel
was Increased by a factor near 14 by the acoustic generators
Extensive test section total pressure and flow angularity surveys and
force and moment measurements on a winged body showed this
increase in effective Reynolds number was produced with no
degradation of flow quahity Piezoelectric vibration transducers were
mounted in the supporting sting of the delta models, vibrating the
models at frequencies ranging from 29 KHz to 82 KHz with
peak-to-peak amplitudes from 49 microinches to 0 0015 inches
These vibrations were not as efficient as surface roughness of a
height comparable to the peak-to-peak vibration amphtude in
stimulating boundary tayer transition Author (GRA)
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A~6 AIRCRAPT
Statistical aralysis of gyrocompass mode of A-~6A
inertial navigation systen
{BE-511]
ACIDITY
Rircraft turbine oils acid number potentiometric
determination, discussing automatic titration
procedure and apparatus and solvents influence
on titration curve and inflection point
A71-36680

N71-30315

ACOUSTIC INPEDANCE
Inlet noise suppressors having perforated plate
over honeycomb wall construction evaluated over
range of passage heights and engine speeds using
turbojet engine as noise source
[ NASA-TN-D-6395]
ACOUSTIC NEASURENBETS
Helicopter rotor noise due to blade-vortex
interaction, using linear gust model

N71-31096

A71-36934
Development of noise measurement anits for airport
and aircraft noise reduction and psychoacoustic
studies
N71-30786
ACOUSTIC SINOLATION
Optimal digital controller based on linear
approximation of acoustical test facility, for
deternining effects of supersonic rocket engine
noise on vehicle surface
[NASA-CR-115073]
AERIAL PHOTOGRAPHY
Bolographic imagery for aviation and space flight
(JPRS-53420] N71-30361
AERIAL RECONNAISSANCE
Real time reconnaissance cockpit display systen
for airborne semsor systems, providing night
combat imagery

N71-30741

271-35772
AERODYNANIC BALANCE
STAN/MASS system aircraft veight and balance
determination, discussing basic concepts, design
requirements and applications
[ SAWE PAPER 896] 3271-35816
Strut pressure and axle strain gage systeas
testing for balance and veighing onboard De
Havilland C-7A aircraft
[ SAWE PAPER 881)
AERODYHAMIC BRAKES
#oving long cylindrical model for aerobraking
tests at high speed in drop wire facility
§71-31109

471-35827

OCTOBER 1971

Criteria and recommended practices for design,
selection, analysis, and testing of deployable
aerodynamic ‘deceleration systeas
[ HASA-SP-8066]

ABRODYNSANIC CHARACTZERISTICS

Hypersonic aircraft design usable as transport or
space shuttle, deteraining aerodynamic behavior
in viscous flow

§71-31303

A71-36431
Flight dynamics for aircraft noise reduction, gust
effects decrease and dynamic stability of
parachute load systems
A71-36752
Wind tunnel investigation of aerodynamic
imterference between two lifting surfaces in
tanden
N ¥71-29343
Computed aided design of wing structures and
application of optimal lav of material
distribution
[(AD~722303] N71-29657
Aerodynanmic characteristics of thin, highly
cambered airfoils in incompressible flow
[ NASA-CR-1767] N71-29893
Design and characteristics of supersonic inlet
controls for minimizing inlet unstarts
[NASA-FN-D-6408] §¥71-30072
Wind tunnel investigation of static longitudinal
aerodynamic characteristics of semispan swept
wing for STOL jet transport with deflected
thrust and boundary layer control
{ NASA-TN-D-6256] §71-30282
Application of Fredholm integral equations of
second kind for determining pressure
distribution on cascade of thick airfoils
[ NASA-TT-P-702] H71-30488
Experimental and analytical study of subsonic
longitudinal and lateral aerodynamic
characteristics of slender sharp edge 74 deg
swept wvwings
(NASA-TN-D-6344] ¥71-30530
Aerodyramic and deployment characteristics of twin
keel all-flexible parawing rigged with several
variations of multistage canopy and suspension
line reefing systen
(NASA-TN-D-6306] ¥71-30748
Aerodynamic characteristics, rocket nozzles,
spacecraft propulsion, antenna design, and
internal combustion engines
[ RASA-CR-119315] N71-31106
Rerodynamic characteristics of vehicle models in
aluminum tube
N71-31108
Static force tests of model of twin jet fighter
aircraft at various angles of attack and
sideslip angles to obtain data for theoretical
spin studies
[ KASA-TN-D-6425]
ABRODYBANIC CORPPICIBNTS
Numerical analysis of aerodynamic loads and
coefficients for tandem and T tail surfaces
harmonically oscillating in subsonic flow
¥71-29335

N71-31330

AERODYNANIC COBPIGURATIONS
symposium on unsteady aerodynamic forces, loads,
and configurations for aeroelastic analysis of
interfering surfaces
[ AGARD-CP-80-71-PT-2] ¥71-29338
Computer program used for design criteria of stall
characteristics of straight wing aircraft
[ HASA-CR-16461] §¥71-31154
AERODYNAMIC DRAG
Sting-free aerodynamic drag measurement on
ellipsoidal cylinders in subsonic vind tunnel at
transition Reynolds rumbers




ABRODYNANIC FORCES

N A71-36037
Aerodynamic drag of many bodies of revolution in
sapersonic flow
{DLR-PB-71-04]
ABRODYNANIC PORCRS
Engine turbine blades aerodynamic vibration
damping calculation procedure

H71-30325

271-35023
Symposiua on unsteady aerodynaaic forces, loads,
and configurations for aeroelastic analysis of
interfering surfaces
[AGABRD-CP-80-71-PT-2) N71-29338
Coaputer prograas for calculating airforce
coefficients of wing-horizontal tail and fin-
horizontal tail oscillating in subsonic flow
¥71-29342
Hethod for calculating flutter using interference
aerodynamic forces between wing and tail
H71-29345
Rerodynamic characteristics of elastic swept wing
of aircraft in subsonic flov with given weight,
overload, and dynamic head
[(¥ASA-TT-P-13717]
AERODYNANIC LOADS
Fumerical analysis of aerodynamic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonic flov including
interference 1lift
(AGARD-CP-80~-71-PT-1] ¥71-29333
derodynamic load predicting for control surfaces
in unsteady supersonic and subsonic flow
H71-29334
Numerical analysis of aerodynamic loads and
coefficients for tandem and T tail surfaces
harmonically oscillating in subsonic flow
§71-29335
Wing interference lift line lattice simulation and
application to aerodynamic loads on tandem wiangs
in unsteady flow "

N71-30656

N71-29336
Box collocation method for calculating aerodynamic
loads on tandem delta wings vith oscillations in
supersonic flow
N71-29337
Syaposium on unsteady aerodynamic forces, loads,
and configurations for aeroelastic analysis of
interfering surfaces
[ AGARD-CP-80-7 1-PT~2] N71-29338
Kinematics of subsonic unsteady airloads on
multiple lifting surfaces
N71-29339
Parametric turbine vector diagram calculation for
design of highly loaded multistage fan driven
turbine
[ NASA-CR-1862)
AERODYNANIC NOISE
Subsonic turbulent jets acoustic emission,
calculating poise intensity in far field for
various Mach numbers

N71-30669

A71-34213
Noise generation due to inlet free streanm
turbulence incident on isolated stators and
rotors, using flat plate cascade blade row model
A71-36498
Relation of Eulerian and Lagrangian structure of
pseudosound pressure and velocity fields in
turbulent shear flow to aerodynamic noise
generation
[NASA-CR-119359]
AERODYNANIC STALLIKG
Unsteady airfoil stall characteristics using
static data ainput for predicting stall flutter
boundaries of space shuttle wing
{NASA-CR-111906]
AERODYNANICS
Critique of topics discussed at AGARD meeting on
aerodynamic interference
{ AGARD-AR-34-71]
ARROELASTICITY
Experimental and theoretical aeroelastic analysis
of Fokker P-28 T tail, using flatter model and
flight flutter tests

N71-31211

N71-29221

N71-31459

A71-35649
Symposium on unsteady aerodynamic forces, loads,
and confiqurations for aeroelastic analysis of
interfering surfaces
{ AGARD-CP-80-71-PT-2] ¥71-29338
Reroelastic and flutter analysas for T tail of
Pokker F.28
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§71-=29344
Aircraft structure elasticity effects on control
lever deflection and control forces
H71-31065
AERONAUTICAL BNGINEERING
Test facilities on structural engineering at FPFA,
Sveden
{ PFA-NEN0-61] N71-29378
Problem of wind gust absorption by aircraft
structures, and flight tests of prototype H~-100
[ NASA-TT-F-13754]) H71-30848
Critique of topics discussed at RAGARD meeting on
aerodynamic interference
[ AGARD-AR-34-71}
AERROSPACE ENGINEERIRG
Diffusion bonding as economical fabrication
process for aerospace applications involving Ti
alloys, emphasizing mechanical properties and
structural reliability improvement
[SKE PAPER AD-71-245]
AEROSPACE INDUSTRY
Economic appraisal of British aerospace industry
and plans for future development

§71-31459

A71-36661

H71-30940
AEROSPACE SYSTEAS:
Aerospace electronics - IREE Conference, Dayton,
Ohio, ®ay 1971
A71-35752
APTERBODIES
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Mach numbers and high Reynolds numbers
[ ONBRA-TP-943] A71-36021
APTERBURNING
Performance characteristics of jet engines
equipped with afterburner, discussing
combustion, flame stabilizatjon, outlet nozzle
regulation and operational cost
A71-35439
Gaseous fission measurements from jet engine
afterburners over range of fuel-air ratios
[ NASA-THN-X-2323] ¥71-30117
Afterburning flame stabilization in turbofan
engines
{ KASA~TT-FP-13657] N71-30350
Exhaust emission from reciprocating aircraft
engines, and afterburning of exhaust gases on
contact with ambient air - air pollution study
[PB-197627] N71-31569
AIR BREATHIBG ENGINES
Design and development of air breathing engine
systen for space shuttle vehicle
K71-29607
AIR CARGO
Aircraft loading system consisting of onboard
weight and balance equipment and fully
nechanized cargo pallet transfer, using
computerized simulation model for parametric
evaluation
{ SAWE PAPER 900}
AIR COOLING
Fan jet first stage turbine blade air cooling,
describing design, heat transfer data,
efficiency and temperature distribution
A71-35904

A71-35811

AIR INTAKES
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Mach numbers and high Reynolds numbers
[ONERA-TP-943]) 3A71-36021
Normal shock control systems for supersonic mixed
compression inlet using feedback loops
[NASA-TN-D-6382)
AXR NAVIGATION
Navigation and communication satellites
development for civil aviation and shipping,
exanining techbnical, organizational, operational
and cost problems

§71-29745

A71-38240
ATC system improvement, presenting data
acquisition apgrading and ground automation-
aircraft navigation systems interface
A71-34614
Preclsion area pnavigation system, considering
position and velocity continoous measurement in
three dimensional space, system components and
simulation program
a71-34616
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Dioscures compunication satellite system for air
traffic coatrol and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control

A71-34681

Air navigation, surveillance and traffic control
techrology effects on land and airspace uses at
airports

271-35371

ATC system safety problems from user standpoint,
considering requirements by pupil, test and
airline pilots and light, private, business,
taxi and military aircraft

471-35372

ATC system inmprovement by area navigation,
discussing henefits in services, safety and cost
effectiveness

471-35373

Military and civil aircraft navigation systems
development, eBphasizing self contained airborne
equipnment

A71-35374

Airborne communications with AN/ARC-154
transceiver in single radio, discussing extended
frequency coverage, nultimode operation,
navigation and input/output provisions

A71-35758

Omega navigation application to gemeral aviation
aircraft, presenting diurnal course shift to
overcomne deficiencies

A71-35767

Air navigation and traffic control systems with
application to Western Burope and Atlantic area,
noting requiremeats for ILS successor

A71-35998

Satellite based position fixing data by ranging

techniques, discussing application to navigation

and ATC
271-36493
AIR PIBACY
Senate hearings on Pederal anti-skyjacking program
H71-31511

AIR POLLUTIONR
Control equipment and engine development for air
pollution control from jet aircraft engine
emissions
§71-31403
Exhaust emission from reciprocating aircraft
engines, and afterburning of exhaust gases on
contact with ambient air - air pollution study
{PB-197627] ®71-31569
AIR TRAPPIC
Pinnish air traffic lav based on international
civil aviation convention, discussing
regnlations relative to aircraft, personnel and
airports
A71-36919
Warsaw air traffic convection agreements as
anended at The Hague and Guatemala, presenting
air transport regulations in present form
A71-36920
Trends in air transportation and airline industry
operations from 1970 to 1980
F71-31512
AIR TRAFFIC CONTROL
ATC system models, covering surface movement,
runway utilization, terminal areas and enroute
tratfic
A71-34523
ATC system improvement, presenting data
acquisition upgrading and ground automation-
aircraft navigation systems interface
A71-34614
ATC avionics equipaent, discussing inertial area
navigation, autopilots, airborne data
acquisition, altitude reporting, collision
avoidance, CAT, satellite communications, etc
A71-34615
Time division multiplexing system for ATS,
discussing surveillance geostationary satellite
feasibility, delta modulation for data
transaission and aircraft equipment
A71-34680
Dioscures communication satellite system for air
traffic control and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control
A71-34681

AIR TRANSPORTATION

Queueing theory approach to commanrication
satellite network design, applying to ocean air
traffic control and worldwide military broadcast
systems

A71-35106

Soviet book on air transportation covering ATC,
automatic landing and information display
systens

A71-35194

Air navigation, surveillance and traffic comtrol
technology effects on land and airspace uses at
airports

A71-35371

ATC systenm safety problems from user standpoint,
considering requirements by pupil, test and
airline pilots and light, private, business,
taxi and military aircraft

A71-35372

ATC syster improvement by area navigationm,
discussing benefits in services, safety and cost
effectiveness

A71-35373

Aircraft accident litigation related to wvake
turbulence concerning pilot or air traffic
controller faults

A71-35387

Soviet book on radio control of various flight
vehicles covering closed loop synthesis, missile
guidance, spacecraft trajectory correction and
air traffic control

A71-35403

Air navigation and traffic control systems with
application to Western Burope and Atlantic area,
noting requirements for ILS successor

A71-35998

Satellite based position fixing data by ranging
techniques, discussing application to navigation
and ATC

A71-36493

ESRO part of joint ATC communication experiment
for L band satellite use, giving voice and data
transnission and distance measurement techniques
tests results

A71-36510

Bit and scanning field synchronizations of time

multiplex for air traffic control
A71-36513

Computer-based aircraft tracking with aid of twin
radar air traffic control system, discussing
conponents and operation

a71-36993

Analysis of aircraft accidents and establishment
of rational, quantitative air traffic safety
control goals
(PAA-RD-71-36] . N71-29309

Third order-two signal intermodulation products
for 262 frequencies betveen 225 and 400 MHEz as
used in FAd frequency assignment processes
[ BECAC-PR-70-018] N71-29551

Third order-tvo signal intermodulation products
for 360 frequencies betveen 118 and 136 MHz when
50 kHz channel spacing is used as in FAA
frequency assignment processes
[ BCAC-PR-70-016] 871-29552

Third order-two signal intermodulation produacts
within 118-136 MHz band with 50 kHz spacing
[ ECAC-PR-70-015] H71-29554

Pundamental characteristics of analog and digital
modulation used in ATC comamunication system
{ ESSA-PH-ERL-ITS-232) N71-29555

Evaluation of airborne transponders used for air
traffic control facilities
{aD-723028] ¥71-30253

Holographic imagery for aviation and space flight
[JPRS-53420] N71-30361%

Systems analysis approach to airport planning and
predicting terminal facility and aircraft
demands in year 2000 for air traffic control
systens
[ HASA-CR-119287]

AIR TRANSPORTATION

Soviet book on air transportation covering ATC,
automatic landing and information display
systens

N71-30800

A71-35194
Aircraft for international long haual
transportation, discussing criteria for
selection based on environmental, operational,
budgetary and policy considerations




AIRBORNE EQUIPNENT

A71-35208
Air transportation safety reviev covering weather
knovledge, aircraft structures, instrumentation,
radio aids and powver plants
A71-36175
Passenger travel demand model for STOL
transportation in underdeveloped areas
AT71-363u8
Puture air transportation concepts, discussing
short haul travel market, econonmic,
environmental, safety, convenience and
reliability aspects
A71-36671
New IATA passenger and baggage international air
transport conditions, discussing
passenger/carrier legal relationshaps, with
enphasis on differences betveen new and old

regalations
A71-36918
Congressional hearings on chartered airline travel
N71-29707

Trends in air transportation and airline industry
operations from 1370 to 1930
H71-31512
AIRBORNEE EQUIPNEHT
Category II operations at various airports,
considering all-weather landing requirements of
airborne equipment, maintenance standards, pilot
training, etc
[ SAE PAPER 710402} A71-34499
Airborne di%play and electric management systen,
discussing weight reduction, protective function
coordination, power guality, onboard
maintenance, data processing and reliability
A7T1-38617
Comet 4 installation and experimental progranm,
investiqating avionics systems integration
techniques
A71-35070
Radio controlled small aircraft as measurenment
platform for meteorological sensors, discussing
developnent and performance from field tests
A71-35334
Military and civil aircraft navigation systens
development, emphasizing self contained airborne
equipment
A71-35374
birborne communications with AN/ARC-154
transceiver in single radio, discussing extended
frequency coverage, multimode operatioa,
navigation and input/output provisions
A71-35758
Real time reconnaissance cockpit display system
for airborne sensor systems, providing night
combat imagery
A71-35772
Aircraft onboard equipment tests in air navigation
ai1d satellite project, estimating tracking
random errors
A71-36509
Airborne nucleonics equipment design for
indicating helicopter 1lift capability using X
ray backscatter from Kr-~85, temperature sensor,
and digital computer
[SAN-805~1] N71-29215
Compact, self contained, symmetrical antenna for
airborne use at high frequencies with capability
to function in two independent modes for both
transmission and reception
[aD-722736) H71-29895
Low-cost pilot indicator for midair collision
avoidance
N71-30760
AIRBORNE/SPACEBORNE CONPUTERS
Dioscures communication satellite systea for air
traffic control and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control
A71-34681
Computerized antomatic control of aircraft
electrical system using remote powver controllers
and multiplexed data bus for wiring reduction
and reliability improvement
A71-34700
STOL aircraft guidance capability with onboard
digital computer, maintaining time of arrival
envelope at way points along complex flight
paths

{AIRA PAPER 71-770] A71-35528

SUBJECT INDEBX

Hardvare executive control with associative memory
for avionic digital computer system, comparing
computation speed, cost and reliability with
software method

A71-35778

BAC 111 autopilot development, discussing computer
compatible system for digital representation of
airborne flight test data and direct
transmpission to ground-based computers

A71-36672
AIRCRAPT ACCIDENT INVBESTIGATION

Investigation of Mississippi Valley Rirwvays De
Havilland DHC-6, H956SM crash at LaCrosse,
Wisconsin Hov. 9, 1970
[ NTSB-AAR-71-10]

AIRCRAFPT ACCIDENTS

Aircraft accident litigation related to wake
turbulence concerning pilot or air traffic
controller faults

R71-29914

471-35387
Analysis of aircraft accidents and establishaent
of rational, quantitative air traffic safety
control goals
[PAA-RD-71-36] H71-29309
Rircraft accident report of DC-9 civilian aircraft

ditching near St. Croix, Virgin Islands, May
1970 following fuel exhaustion
[RTSB-AAR-71-8] N71-30029

Annotated bibliography on bird aircraft hazards
and accidents from Oct. 1967 to Jan. 1971
{TDCK-56961] N71-30128

Aircraft accident involving Federal Aviation
Adeinistration DC~3 aircraft at La Guardia
airport, New York ain January, 1971
{NTSB~AAR-71-11]

AIRCRAFT ANTENNAS

Dioscures communication satellite system for air
traffic control and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control

§71-31333

A71-34681
Neter wave aircraft slot antenna for Concorde air
to ground communication via satellite,
presenting synthetic radiation patterns
A71-36514
Compact, self contained, sybmetrical antenna for
airborne use at high frequencies with capabilaty
to function in two independent modes for both
transmission and reception
{AD-722736]
ATRCRAFT BRAKES
Chevron cutting and effects of braking on wear of
aircraft tires

N71-29895

N71-30768
ATRCRAFT COMMUNICATION
Satellite-to-aircraft links propagation
characteristics, considering specular reflected
signals, diffuse scattering and scattering
function
A71-35097
Civil aviation and merchant marine satellites,
considering aircraft and surface vessel antenna
characteristics and msodulation techniques for
optimum communication channel frequencies
A71-35582
Satellite to aircraft radio link simulation,
evaluating electronic scanning antenna
operation, intelligibility, data transmission
rate and distance measurement accuracy
A71-36511
Meter vave aircraft slot antenna for Concorde air
to ground communication via satellaite,
presenting synthetaic radiation patterns
A71-36514
Frequency memories application to earth-satellite-
aircraft UHF communications, repeater apparata
and multiple access transmission of half toane
images in worldwide satellite communication
A71-36553
Nomograms for computing multipath effects on VHF
and UHP aircraft radio communication
[ RAE-TR-70097] H71-29361
Calculation of divergence factor of earth surface
reflected signals on aircraft radio
conmunication, and multipath transmission
between two aircraft
[RAE-TR-70210])
AIRCRAFT CONPIGURATIONS
Experimental and theoretical aeroelastic analysis

N71-29438

A-8



SUBJECT INDEX

of FPokker P-28 T tail, using flutter model and
flight flutter tests
A71~-35649
AXYBCRAPT CONTROL
Soviet book on aircraft automatic control systems
covering linear theory, design, autopilot, nan
machine performance, operation nsodes, etc
A71-34473
Lockheed L-1011 developsent, discussing flying
stabilizer design, direct 1lift control and
autoland system
[{AIAA PAPER 71-782] 271-35532
Bandom access signaling system application to
aircraft control, discussing signal redundancy
requirement for access capability optimization
based on radio environment model
A71-35783
Systems analysis of aircraft, aircraft guidance
and control systems, and atmospheric turbulence
for lov visibility instrument landing systenm
requirements
[(aD-7227731 N71-30173
Evaluating analytical models of turbulence having
non-Gaussian gusts distributions and effects of
wind shear on aircraft operatioans
N71-30778
Lower atmosphere wind shear determined for
aircraft approach control froa observations in
different American sites
¥71-30837
AIBRCEAFT DESIGH
VTOL transport optimal airframe/propulsion systems
design, discussing thrust requirements,
performance, control, cruise functions, fuel
consuaption and fan characteristics
[AIAA PAPER 71-744] A71-34225
DC-10 wide body tri-jet aircraft design and
development, considering sizing, number of
engines and thrust optimization and selection of
cruise, approach and stall speeds
[AIAA PAPER 71-780] A71-34525
Computerized automatic control of aircraft
electrical system using remote powver controllers
and pultiplexed data bus for wiring reduction
and reliability improvenment
171-34700
DC-10 fuselage pressure shell fail-safe design,
presenting analysis methods for residual
strength prediction of damaged stiffened parels
A71-35160
Total iun-flight simulator /TIFS/ in variable
stability C-131 aircraft, describing potential
as design tool
[AIAR PAPER 71-794) A71-35529
Armored cockpit for attack aircraft combat
effectiveness, including mold line tunmbling
plates, terminal ballistic kinematics and
integral structural armor
{AIAA PAPER 71-778] A71-35530
L-1011 flight test program, describing aircraft
design and performance
[AI2A PAPER 71-789]) A71-35531
Lockheed L-1011 development, discussing flying
stabilizer design, direct lift control and
autoland system
[AIAA PAPER 71-782}) A71-35532
Aircraft electric power system design with
reliability, simplicity, low cost, weight and
size, discussing automatic circuit protection
and energy pover
A71-35780
V/STOL aircraft with vectored thrust propualsion
systens, noting weight and center of
gravity-1lift- thrust relationship changes effect
on performance
[ SAWNE PAPER 894) 271-35817
Composite materials effect on supersonic aircraft
weight, design and performance
[ SANE PAPER 888) . A71-35818
Design, apnalysis and testing of FP-111 complex
fuselage full scale section of composite
materials, noting weight savings
[ SAVE PAPER 889] A71-35825
Wing group weight prediction for subsonic aircraft
design, taking into account root bending moments
due to 1lift
A71-35925
Lockheed L-1011 passenger jumbo jet layout, ground
handling and servicing

AIRCRAFY? ENGINES

A71-35995
Hybrid v/STOL jet 1lift aircraft design, examining
ving area-1ift engine bypass ratios relation
[AIAA PAPEB 71-767) A71-36273
Hypersonic aircraft design usable as transport or
space shuttle, deteraining aerodynamic behavior
in viscous flow
A71-36431
Strategic bomber B-1A program, -discussing airfrase
and engine contractors, design, characteristics
performance, electronic equipment and armsament
A71-36757
Conputed aided design of wing structures and
application of optimal law of material
distribution
[AD-722303]
Applications of supercritical airfoils to
transport aircraft designs

N71-29657

¥71-30769
Aircraft design, flight characteristics, and
atmospheric effects on sonic booa during
supersonic and hypersonic flight
H71-30787
Critique of topics discussed at AGARD meeting on
aerodynanic interference
[ AGARD-AR-34-71]
AIRCRAFT DETECTION
Radio tracking of aircraft by two geostationary
satellites, discussing measurement, navigation
and position errors

871-31459

A71-36508
Aircraft onboard equipment tests in air navigation
aid satellite project, estimating tracking
random errors
A71-36509
Coaputer-based aircraft tracking with aid of twin
radar air traffic control systeam, discussing
components and operation
A71-36993
AIRCRAFT -ENGINES
Soviet book on subsonic gas turbine passenger
planes power supply systems covering Boeing 747,
short haul aircraft, pc-10, L-10%11, etc
A71-34472
Maxinmum temperature engine concept, definition and
application to future aircraft propulsion system
performance
[ SAE PAPER 710461) A71-348498
Linear radial loads effect on stress and strain of
hyperboloidal rotor disk applied to aircraft
engine compressors with two stream flow of
vorking medium
A71-34597
Aircraft gas tuarbine engine components equivalent
testing by shorteping testing time required to
increase service life
R71-35460
Three micron absolute main o0il filter for aircraft
gas turbine lubrication system, discussing
indicator system and bench and engine tests
A71-35488
Propulsion systems trends for 1980s, discussing
environmental noise levels, stoichiometric gas
turbine engines for amilitary aircraft, high
bypass ratio engines for V/STOL aircraft, etc
A71-35625
Integrated drive generator for aircraft electrical
pover systeams, improving weight, life and
reliability
A71-35781
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Mach numbers and high Reynolds numbers
[ONERA-TP-983) A71-36021
Aircraft jet engine application of electric
discharge machining for repetitive continuous
production, considering automated closed cycle
equipnment
[SME PAPER MR-71-143] A71-36658
Strategic bomber B-1A program, discussing airframe
and engine contractors, design, characteristics
performance, electromic equipment and armament
A71-36757
Application of noise reduction technology to
design of propulsion system for subsonic civil
transport aircraft
[NASA-TH-X-67884) ¥71-31191
Exhaust emission from reciprocating aircraft
engines, and afterburning of exhaust gases on




AJRCRAPT EQUIPKENT

contact wvith aebient air - air pollution study
[PB-197627) §71-31569
AIRCBAPT EQUIPHENT
Bigh voltage DC electric powver transmission
systems with ground retarn, reducing aircraft
viring weight and energy dissipation

A71-35771
Hethods for determining reliability of aircraft
equipment
(AD-722721) N71-29796

AIRCRAPY FUELS

Heat flux distributions in pools of burning
aircraft fuels for design of protective clothing
for firefiqhting personnel
(AD-722774]

AIRCRAPT GUIDANCE

STOL aircraft guidance capability with onboard
digital computer, maintaining time of arrival
envelope at vay points along complex flight
paths
[3IAR PAPER 71-770} A71-35528

Systenms analysis of aircraft, aircraft guidance
and control systems, and atmospheric turbulence
for low visibility instrument landing systen
requirements
[aD-722773) N71-30173

Vertical situation display concept for alleviating
problems of inadequate guidance and display
i1nformation for making steep approaches

N71-30770

N71-31376

AIRCRAFY HAZARDS
Aircraft jice protection problems, considering one
dimensional Stefan method for cyclic deicing
systen
. A71-34850
Case histories of aircraft damage due to wind
acting on airport surfaces, discussing wind and
hail protection
AT71-354842
Annotated bibliography on bird aircraft hazards
and accidents from Oct. 1967 to Jan. 1971
{ TDCK-56961] N71-30128
AIRCRAPT INDUSTRY
Prench flight test center role in development and
certification of Concorde aircraft, considering
cooperation with industry
[ATAA PAPER 71-784) A71-35526
Negotiations of BEA/BOAC productivity agreements
in aircraft industry
A71-35924
British civil aircraft airworthiness requirements,
discussing aircraft industry management
philosophy ensuring quality standards in desiqn,
developnent, production, inspection and product
support
A71-36673
Civil aircraft market analysis, examining
replacenent cycle and used aircraft market based
on aircraft histories
A71-36676
dircraft industry licens: norms and standards,
describing indexing procedures, storage
techniques and data recovery operations with
computer
A71-36810
Airline operations, costs, effects on aircraft
industry, and cooperation with CaAB

N71-29256
Test facilities on structural engineering at FFa,
Sweden
[ FFA-MENO-61] N71-29378

AIRCRAFT INSTRUMENTS
Radio controlled small aircraft as measurement
platform for meteoroloqical semsors, discussing
development and performance from field tests
A71-35334
Military and civil aircraft navigation systeams
development, emphasizing self contained airborne
equipment
A71-35374
High aperture vide angle lens design for compact
electro-optical systems of airborne moving map
projection navigational instruments
A71-36605
Development and application of heads up aaircraft
instrument display for improvement in aircraft
safety during adverse weather

[FAA-NA-71-9] K71-29305

SUBJECT INDEX

AIRCRAFPT LAHDING
Trailing vake hazards of large transports in
takeoff and landing, examining configuration
stability of vortex pair in ground effect
A71-35757
Asphalt pavement design for heavy multiwvheel
aircraft, using BISTRO computer progras
A71-36000
Cost effective high speed projectile trajectory
plotting system for gunnery range
instrumentation, applying to aircraft path
recording during automatic landing control
A71-36613
Determination of effectiveness of chevron type
markings to indicate potentially deceptive,
nonload-bearing paved areas before runvay
threshold
[FPaA-NRA-71-27] N71-29306
Mathematical perturbation models of aircraft ILS
approach and landing
[ VTH-159] N71-29496
Flight tests and simulation for determining
effects of peripheral viewing losses on pilot
performance during commercial aircraft landing
[ RAE-TR-70205] N71-29497
Aircraft accident involving Federal Aviation
Adeinistration DC-3 aircraft at La Guardia
airport, New York in January, 1971
[FTSB-AAR-71-11}
AIRCRAPT LIGHTS
Panctional suitability of internal/external
lighting systems for military aircraft
{AD-7230341}]
AIRCRAPT MAINTENANCE
Category Il operations at various airports,
considering all-weather landing requirements of
airborne equipment, maintenance standards, pilot
training, etc
[ SAE PAPER 7104842) A71-34499
Rircraft weighing in place during maintenance
operations, describing load cell equipped jacks
design for time saving weight determination
[ SAWE PAPER 898] A71-35814
Lockheed L-1011 passenger jumbo jet layout, ground
handling acd servicing

N71-31333

R71-29797

A71-35995
Maintenance control system /MCS/, management
information system encompassing subsysteas
supporting scheduling, forecasting, performance
evaluation, modifications and improvement
functions
A71-36448
Lubraication by boundary, elastohydrodynamic, and
fluid films, wear due to fretting, erosion,
scuffing, and pitting, and friction in aircraft
[ NASA-TH-X-67872] N71-31134
AIRCRAFPT MODELS
Evaluating analytical models of turbulence having
non-Gaussian gusts distributions and effects of
vind shear on aircraft operatioans
N71-30778
AIRCRAFT EBOISE
Experimental research at Building Research Station
on outdoor sound propagation for building design
in relation to aircraft and road traffic noise
A71-35237
Gulfstream 2 acoustics program for cabin noise
level reduction, compliance with PAA takeoff and
landing noise certification and structure
qualification against sonic fatigue
[AIAA PAPER 71-783] A71-35527
Flight dynamics for aircraft noise reductiom, gust
effects decrease and dynamic stability of
parachute load systems R
A71-36752
German aircraft noise protection law of 30 March
1971, discussing objectives and applicability
A71-36921
Helicopter rotor noise due to blade-vortex
interaction, using linear gust model
A71-36934
Development of noise measurement units for airport
and aircraft noise reduction and psychoacoustic
studies
K71-30786
Comparison test to evaluate perceived noise level
for STOL and other aircraft sounds

[¥R-70-9] N71-31075




SUBJECT INDEX

Inlet noise suppressors having perforated plate
over honeycomb wall constraction evaluated over
range of passage heights and engine speeds using
turbojet engine as noise source
[ NASA-TK-D-6395]

AIRCRAPYT PARTS

Aircraft parts testing by NDT methods, considering
ultrasonic system for valve defects and
fluorescent particle system for crack detection

A71-37056

¥71-31096

AIRCRAFT PERFORMARCE
Maximum temperature engine concept, definition and
application to future aircraft propulsion system
performance
{SAE PAPER 710461] A71-38498
L-1011 flight test program, describing aircraft
design and performance
[AIAR PAPER 71-7891 A71-35531
V/STOL aircraft with vectored thrust propulsion
systems, noting weight and center of
gravity-lift- thrust relationship changes effect
on performance
{SAWE PAPER 894] A71-35817
Composite materials effect on supersonic aircraft
veight, design and performance
[ SANE PAPER 8881} A71-35818
Flight simulator evaluation of aircraft instruument
departure procedure
{ PAA-FS-600-2] N71-29635
Runway and taxiwvay profile and airplane response
measurements to determine runvay roughness
N71-30766
Applications of supercritical airfoils to
transport aircraft desigas
N71-30769
Bnalysis of 79,000 hours data obtained from NAS2
V-G/VGH flight recorders installed on 734
general aircraft engaged in eight types of .
operations
N71-30782
Estimation of lateral and longitudinal rigid body
responses of aircraft structures continuous and
random atmospheric turbulence
[NASAR-TR-D-6273) N71-31242
Prediction method for performance of total
pilot-vehicle system 1in turbulence with
application to tracking tasks
[AD-722855]
AIRCRAFT PRODUCTION
Aircraft jet engine application of electric
discharge machining for repetitive continuous
prodaoction, considering automated closed cycle
equipaent
[SME PAPER NR-71-143]
AYRCRAPT RELIABILITY
Computerized automatic control of aircraft
electrical system using remote pover controlilers
and multiplexed data bus for wiring reduction
and reliability improvement

N71-31288

A71-36658

A71-34700
British civil aircraft airvorthiness requirerents,
discuossing aircraft industry management
philosophy emsuring guwality standards in design,
developament, production, inspection and product
support
A71-36673
AIRCRAFT SAFETY
Civil aircraft arresting on runwvay overshoots,
describing safe deceleration method by use of
soft ground arresters
A71-35210
ATC system safety problems from user standpoint,
considering requirements by pupil, test and
airline pilots and light, private, business,
taxi and military aircraft .
A71-35372
ATC systenm improvement by area navigation,
discussing benefits in services, safety and cost
effectiveness
A71-35373
Air transportation safety review covering weather
knowledge, aircraft structures, instrumentation,
radio aids and power plants
A71-36175
Development and application of heads up aircraft
instrument display for improvement in aircraft
safety during adverse wveather

(PAA-FR-71-9] N71-29305

AIRCRAFT STRUCTURES

Analysis of aircraft accidents and establishment
of rational, guantitative air traffic safety
control goals
[PAA-BRD-71-36} N71-29309

Conference on NASA research in aircraft safety and
operating probleas
[ §ASA-SP-2701

Ditching behavior of dynamic C-5A model

N71-30756

H71-30757
Magnitude of induced voltages and their relation
to characteristics of lightning discharge and
electrical properties of aircraft electrical
systens
N71-30761
Safety characteristics for powvered 1lift of
commerical STOL aircraft
N71-30773
AIBRCRAFPY STABILITY
Total in-flight simulator /TIFS/ in variable
stability C-131 aircraft, describing potential
as design tool
[AIAA PAPER 71-794) A71-35529
STAN/MASS system aircraft weight and balance
determination, discussing basic concepts, design
requirements and applications
[ SAWE PAPER 896) A71-35816
Dynamic positioning stationkeeping and stability
criteria for formation flight systems extended
to helicopter and V/STOL transports
A71~35923
High speed aircraft maneuvers stability
determination by constant angular
pitching/rotation velocity, angle of attack and
flight speed, using Liapunov method
A71-36176
Engine dynamics requirements implied by thrust
modulation control for VTOL aircraft
[ NASA-TT-F-13755])
AIRCRAFT STRUCTURES
Aircraft structural parameters optimization
satisfying flutter velocity comstraint and
minimom mass, applying to box beam design
AT1-34874
Aircraft structures damage tolerance - ASTM
Conference, Philadelphia, June 1970

N71-31455

A71-35151
Thickness effect on fracture toughness and crack
propagation of Al alloy sheets used for aircraft
skins
A71-35153
Damage tolerant aircraft structures material
toughness and residual strength, presenting
fracture test results on precracked panels
reinforced with crack stoppers
A71-35157
¥ing structural elements ballistic damage
tolerance and residual fracture strength
characteristics, discussing projectile velocity,
impact angle and target thickness effects
A71-35161
Soviet papers on thin walled aircraft struactures
strength and stability covering bending theory,
circular cylindrical shells, thermal stresses of
rectangular plates, etc
A71-35301
Aircraft structural panels under cyclic static
loads, examining fatigue life with probability
theory, statistics and regression analysas
A71-35312
Light alloys fatigue characteristics for aircraft
components endurance evaluation
A71-35456
Weight reduction potential of composite materials
in aerospace structures, proposing weight
estimation technique
[SAWE PAPER 887] A71-35819
Composite structures development, discussing wing,
fuselage, aeropropulsion and missile
developnent, weight savings of hardware and
fighter empennage applications
{AIAA PAPER 71-367} A71-36275
Conputed aided design of wing structures and
application of optimal lav of nmaterial
distribution
[AD-722303} N71-29657
Patigue crack length relationship with aircraft
inspection intervals and structaral
reinforcement, high strength materials, and
aircraft usage effects




AIRCRAFT TIRES

N71-30783
Approximative solution of nonlinear potential
equation for squall disturbance in transonic
range and pressure distribution on aircraft
¥71-31061
Aircraft structure elasticity effects on control
lever deflection and control forces
N71-31065
Estimation of lateral and longitudimal rigid body
responses of aircraft structures continuous and
randon atmospheric turbulence
(BASA-TN-D-6273)
AIRCRAFT TIRES
Chevron cutting and effects of braking on wear of
aircraft tires

N71-31242

N71-30768
ATRCRAFT WAKES
Flow field induced by aircraft trailing vortices
near ground during takeoff and landing, noting
experimental departure from theory
371-34900
Aircraft vortex wake turbulence including
formation, disintegration, hazards reduction,
instability and interactions with following
vehicles
a71-35753
Junbo jet trailing vortex mathematical model for
studying effect on penetrating aircraft
A71-35754
Large jet transport aircraft trailing vortices,
studying velocity fields, core diameters and
logarithmic variations of circulation
A71-35755
Prailing wake hazards of large transports in
takeoff and landing, examining configurationm
stability of vortex pair in ground effect
271-35757
Effect of wing-tip vortex wvakes generated by large
jet transport aircraft on smaller airplanes
N71-30764
Flight tests for evaluating effect of wing-tip
vortex wake generated by large jet transports on
smaller aircraft
N71-30765
AIRPIELD SURFACE MOVEMERTS
ATC system models, covering surface movement,
runway utilization, terminal areas and enroute
traffic
A71-34523
Testing ASMI/transponder for moving emergency
service vehicles on airfields during poor
visibility conditions
N71-29553
AIRPOIL PROFPILES '
Pretwisted cantilever airfoil cross section
turbine and compressor blades vibration natural
frequencies and mode shapes
A71-35282
AIRPOILS
Subcritical nonlinear potential flows over two
dimensional subsonic airfoils by multistrip
method of integral relations
A71-36330
Unsteady airfoil stall characteristics using
static data input for predicting stall flutter
boundaries of space shuttle wing
{NASA-CR-111906) ¥71-29221
Use of aerodynamic 1lift for application to high
speed ground transportation by two dimensional
airfoils
[PB-197242) H71-29762
Application of Predholm integral equations of
second kind for determining pressure
distribution on cascade of thick airfoils
[¥ASA-TT-F-702] N71-30488
AIRFRANE MATERIALS
Buvironmental effects on SST structural materials
fatigue, discussing Ti alloys studies involving
tenperature effects, crack propagation and
residual strength
A71-34556
AIRFRANES
Strategic bosber B-1A program, discussing airframe
and engine contractors, design, characterastics
performance, electronic equipment and armament
471-36757
AIBRLINE OPERATIORS
German monograph on airport role in national
econony and growth and location determination

SUBJECT INDEX

for enterprises maintaining connections with
foreign couatries
A71-34u482

Category II operations at various airports,
considering all-veather landing requirements of
airborne eguipment, maintenance standards, pilot
training, etc
( SAE PAPER 710842]

Aircraft for international long haul
transportation, discussing criteria for
selection based on enviromnmental, operational,
budgetary and policy considerations

A71-34499

A71-35208
Air transportation safety review covering wveather
knowledge, aircraft structures, instrumentation,
radio aids and power plants
A71-36175
Maintenance control system /BCS/, management
information system encompassing subsystens
supporting scheduling, forecasting, performance
evaluation, modifications and improvement
functioas
A71-36448
New IATA passenger and baggage international air
transport conditions, discussing
passenger/carrier legal relationships, with
enphasis on differences between new and old
regulations
471-36918
Airline operations, costs, effects on aircraft
industry, and cooperation with CAB
¥71-29256
Analysis of physical and economic factors
pertaining to effective operation of vertical
takeoff and landing aircraft short range
conmercial transportation - Vol. 1
{AE-326/021-VOL-1] N71-29285
Identification and analysis of potential sites for
vertical takeoff and landing aircraft facilities
in Great Britain - Vol. 2
[ABE-326/021-VOL-2]) N71-29286
Aircraft accident report of DC-9 civilian aircraft
ditching near St. Croix, Virgin Islapds, #¥ay
1970 following fuel exhaustion
[NTSB~AAR-71-8] ¥71-30029
Review of policies affecting civil aviation,
problems confronting it, and potential for
future contributions to national benefits
[ NASA-SP-265] H71-30506
Conference on NASA research im aircraft safety and
operating problems
[NASA-SP-270]
AIRPORT PLANNING
German monograph on airport role in natiomnal
economy and growth and location deteramination
for enterprises maintaining connections with
foreign countries

§71-30756

A71-38482
Category II operations at various airports,
considering all-weather landing requirements of
airborne equipment, maintenance standards, pilot
training, etc
[ SAE PAPER 710442] A71-34499
Air navigation, surveillance apd traffic control
technology effects on land and airspace uses at
airports
A71-35371
Binational Basle-Mulhouse airport, discussing
traffic structure, buildings and runway
developnent
A71-35996
Farita site Tokyo internatioral airport,
discussing transportation, ruaways, ground
hapdling, navigation aids, lighting, etc
A71-35997
Systems approach to airfield pavement for future
aircraft, integrating design, construction,
operation and maintenance
271-36346
Atlanta airport instant runway construction using
concrete pavement, compacted subbase and
longitudinal/herringbone underdrain
A71-36349
Airport study for Vigo County, Indiana with data
bank of airport activity for past 10 years
[PB-197309] H71-29721
Airport development reconmendations for Lane
County, Oregon with projections of passenger and
aircraft operations at 5 year intervals through



SUBJECT INDEX

1990
[PB~197860] §71-29756
Systems analysis approach to airport planning and
predicting tersinal facility and aircraft
demands in year 2000 for air traffic control
systeas
[ NASA-CR~119287]
ATIRPORTS
Probable impact ¢of future supersonic transport
aircraft operations on noise environment around
seven airports in US
[AD-722365]) R71-29777
Extension of NHew York Waterfront Comaission to
area airports and establishment of security
measures to combat air cargo theft
[REPT-91-1262) K71-30164
Wind pressure and cross flow velocity profiles for
short takeoff aircraft building roof airports
K71-30776

§71-30800

Analysis of transit access to Oakland
Internatiopal Airport, Oakland, California, and
reconmendations for improved service
{PB-197837])

ALGORITHNS

Optimal digital controller based on linear
approximation of acoustical test facility, for
deternining effects of supersonic rocket engine
noise on vehicle surface
(NASA-CR-115073}

ALL-WEATHER AIR NAVIGATION

Category II operations at various airports,
considering all-wveather landing requirements of
airborne equipment, maintenance standards, pilot
training, etc
{SAE PAPER 710042]

ALLOYS

Light alloys fatigue characteristics for aircraft

conponents endurance evaluation

N71-31463

R71-30741

A71-34499

A71-35456
ALTIMETERS
Study of concept of inertially aided barometric
altimetry system to meet vertical separation
requirenents of 1000 and 2000 feet for Mach 3.5
aircraft in altitude hold at 80,000 feet
[ RASA-CR-17701} H71-31307
ALTITUDE SINMULATION
Preliminary study of airplane-autopilot response
to atmospheric turbulence while operating in
altitude-hold and attitude-hold modes
§71-30780
ALUNINUN
Aerodynamic characteristics of wehicle models an
aluminus tube
N71-31108
ALUNINUN ALLOYS
Thickness effect on fracture toughness and crack
propagation of Al alloy sheets used for aircraft
skins
A71-35153
Patigue crack propagation in A1 alloy panels
stiffened with bolted and integral stringers,
determining stress intensity factor/crack grovth
rate relationship
- A71-35156
ANALOG TO DIGITAL COBVERTERS
Large scale MOS IC digital VOR navigation
converter, comparing accuracy, size, weight and
cost with standard design
A71-35789
ANGLE OP ATTACK
High speed aircraft maneuvers stability
determination by coastant angular
pitching/rotation velocity, angle of attack and
flight speed, using Liapunov method
A71-36176
Dynanmic parameters of supersonic flow incident on
conical bodies at large angles of attack,
considering flow field and entropy distribution
A71-36328
Jet penetration into Mach 2 airstream using
sweptback injectors at angle of attack
[ NASA-TH-X-2319)
ANGULAR VELOCITY
High speed aircraft pmaneuvers stability
determination by constant angular
pitching/rotation velocity, angle of attack and
flight speed, using Liapunov method

N71-29920

A71-36176

ATHOSPHERIC TURBULENCE

ANNULAR PLOW
Velocity profile control tests of diffuser wall
bleed to control coabustor inlet airflow
distribution
[ BASA-2N-D-64835]}
ANTEENA DESIGH
Compact, self contained, symmetrical antenna for
airborne use at high frequencies with capability
to function in two independent modes for both
transaission and reception
{aDp-722736] §71-29895
Aerodynamic characteristics, rocket nozzles,
spacecraft propulsion, antenna design, and
internal combustion engines
[§ASA-CR-119315])
ANTENNA RADIATION PATTERNS
Heter wave aircraft slot antenna for Concorde air
to ground communication via satellite,
presenting synthetic radiation patterns
A71-36514

E71-30817

§71-31106

APPROACH CONTROL
Approach guidance system for side-firing tactical
aircraft
[AD-722812] H71-29708
Vertical situation display concept for alleviating
problems of inadequate guidance and display
information for making steep approaches
N71-30770
Terminal area studies with Xc-142, Xv-5, Do-31,
and P 1127 aircraft to develop powered lift
control techniques for instrument approach
H71-30774
ABRNBD FORCES
Statistical analysis of Navy and Marine aircraft
activity and airspace usage in Feb. and Bar.
1970 as part of HNatiomal Airspace Utilization
Systen
[aD-722698]
ARKOR
Armored cockpit for attack aircraft combat
effectiveness, including mold line tumbling
plates, terminal ballistic kinematics and
integral structural armor
[AIAA PAPER 71-778]
ABRRESTERS
Civil aircraft arresting on runvay overshoots,
describing safe deceleration method by use of
soft ground arresters

N71-30174

271-35530

A71-35210
ABRESTING GEAR
Space shuttle vehicles landing vith emergency
arrestment aids, describing tailhook/cable, net
and landing gear/cable engagement methods
A71-36488
ARROW WINGS
Experimental and analytical study of subsonic
longitudinal and lateral aerodynamic
characteristics of slender sharp edge 74 deg
svept wings
{ NASA-TH-D-6344]
ASPHALT
Asphalt pavement design for heavy multivheel
aircraft, using BISTRO computer program

N71-30530

A71-36000
ASTRIONICS
Space shuttle avionics systes redundancy,
calcunlating costs for individual line
replaceable units
A71-36479

ASYNPTOTIC METHODS
Self sipilar numerical and asymptotic solutions of
laminar multicomponent isothermal boundary layer
equations for large blowing rates
A71-35633
Asyaptotic expansion techniques to define pressure
loading effects on wings wvith unbalanced control
surfaces
N71-29348
ATHOSPHERIC COMPOSITION
Stratospheric ozone reduction through catalytic
action of nitrogen oxides from SST exhaust,
discussing degrading effect on atmospheric
radiation shield
271-36922
ATMOSPHERIC TURBULENCE
Systems analysis of aircraft, aircraft guidance
and control systems, and atmospheric turbulence
for low visibility instrumsent landing system
requirements



ATTACK AIRCRAFT

[AD~-722773) H71-30173
Bvaluating effects of high altitude turbulence
encounters on IB-70 airplane
( NASA-TH-D-6457] §71-30718
Flight tests to determine handling qualities of
general aviation aircraft during ILS approaches
in turbulent air
H71-30771
Evaluoating analytical models of turbulence having
non-Gaussian gusts distributions and effects of
wind shear on aircraft operations
H71-30778
Prelininary study of airplane-autopilot response
to ateospheric turbulence while operating in
altitude-hold and attitude-hold modes
¥71-30780
Aircraft design, flight characteristics, and
ateospheric effects on sonic booa during
supersonic and hypersonic flight
¥71-30787
Approxipative solution of nonlinear potential
equation for squall disturbance in transonic
range and pressure distribution on aircraft
N71-31061
Estimation of lateral and longitudinal rigid body
responses of aircraft structures continuous and
randon atmospheric turbulence
[ NASA-TR-D-6273] N71-31242
Prediction method for performance of total
pilot-vehicle system in turbulence vith
application to tracking tasks
(aD-722855]
ATTACK AIRCRAFT
Armored cockpit for attack aircraft combat
effectiveness, including pold line tumbling
plates, terminal ballistic kinematics and
integral structural armor
{AIAA PAPER 71-778]
ATTITUDE CONTROL
Prelinminary study of airplane-autopilot response
to atmospheric turbulence while operating in
altitude-hold and attitude-hold modes

§71-31288

A71-35530

N71-30780
AUGHENTATION
Augmented ram wing vehicle performance and flow
field for high speed ground transportation
§E71-31204
AUTONMATIC CONTROL
Computerized automatic control of aircraft
electrical system using remote power controllers
and multiplexed data bus for wiring reduction
and reliability improvement
A71-34700
Avionic and missile computer control systems,
describing universal function unit design and
digital processing requirements
A71-35775
Remote powver controller as static circuit
protection device for aircraft and spacecraft
automatically controlled electrical wiring
system, discussing performance improvement
271-35782
AUTONATIC FLIGHT CORTROL
Soviet book on aircraft automatic control systeas
covering linear theory, design, autopilot, man
nachine performance, operation modes, etc
A71-34473
Prelinminary study of airplane-autopilot response
to atmospheric turbulence while operating in
altitude-hold and attitude-hold modes
N71-30780
AUTONATIC LANDING COHNTROL
Soviet book on air transportation covering ATC,
automatic landing and information display
systens
A71-35194
Lockheed 1L-1011 development, discussing flyiang
stabilizer design, direct 1lift control and
auntoland system
[AIAA PAPER 71-782]) A71-35532
Cost effective high speed projectile trajectory
plotting system for gunnery range
instrumentation, applying to aircraft path
recording during automatic landing control
271-36613
ACTOMATIC PICTURE TRANSHEISSION
Frequency memories application to earth-satellite-
aircraft UHP communications, repeater apparata
and multiple access transmission of half tone

SUBJECT INDEBX

inages in worldwide satellite communication
271-36553
AUTONATIC PILOTS
Soviet book on aircraft automatic control systems
covering linear theory, design, antopilot, man
machine performance, operation modes, etc
A71-34873
APC avionics equipment, discussing inertial area
navigation, autopilots, airborne data
acquisition, altitude reporting, collision
avoidance, CAT, satellite communications, etc
A71-34615
BAC 111 autopilot development, discussing computer
compatible system for digital representation of
airborne flight test data and direct
transnission to ground-based computers
A71-36672
Preliminary study of airplane-antopilot response
to atmospheric turbulence while operating in
altitude-hold and attitude-hold modes
K71-30780
AVIONICS
ATC avionics equipment, discussing inertial area
navigation, autopilots, airborne data
acquisition, altitude reporting, collision
avoidance, CAT, satellite communications, etc
A71-38615
Comet 4 installation and experimental progranm,
investigating avionics systems integration
techniques
A71-35070
Avionic and nmissile computer control systenms,
describing universal function unit design and
digital processing requirements

A71-35775
Space shuttle avionics system redundancy,
calculating costs for individual line
replaceable units
A71-36479

Test methods and testing techniques for
determining technical performance and safety
characteristics of ground support service
aviation equipment
[AD-723036} N71-30258

Magnitude of induced voltages and their relation
to characteristics of lightning discharge and
electrical properties of aircraft electrical
systess

§71-30761
AXIAL PLOW TUBBINES

Siren vail in turbine axial stage due to

nonuniform pressure fields behind blade cascades
A71-36180
AXISYMNETRIC FLOW

Binary laminar boundary layer in hypersonic
axisyametric stagnation point flow with
temperature dependent material properties,
presenting exact and approximate calculation
methods

A71-35422

Supersonic jet interaction with turbulent wake,
calculating plane and axisymmetric flow behind
body butt face

471-35630

B
B-70 AIRCRAFT
Evaluating effects of high altitude turbulence
encounters on XB-70 airplane
{ NASA-TN-D-6457] K71-30718
XB-70 aircraft for investigating and predictory
clear air turbulence in stratosphere caused by
mountain waves
[ NASA-CR-1878],
BAC 111 AIRCRAFT
BAC 111 autopilot development, discussing computer
compatible system for digital representation of
airborne flight test data and direct
transmission to ground-based computers
A71-36672

N71-31351

BALANCING
Subsonic stataic characteristics of slender wing
configurations using magnetic suspension and
balance systen
[ NASA-CR-1796]
BASE PLOW
Inclined vwedges in rarefied hypersonic flow
conditions, investigating base and wake pattern

N71-29775




SUBJBCT INDEX

geometrical and aerodynamic characteristics
A71-36756
BEACHES
Design of computer assisted information system to
provide seacoast data for military purposes
[AD-722427) K71-29660
BIBLIOGRAPHIES
Annotated bibliography on bird aircraft hazards
and accidents from Oct. 1967 to Jan. 1971
[ TDCK-56961] R71-30128
BINARY MIXTUBES
Binary laminar boundary layer in hypersonic
axisymmetric stagnation point flow with
temperature dependent material properties,
presenting exact and approximate calculation
methods
a71-35422
BIRDS
Annotated bibliography on bird aircraft hazards
and accidents from Oct. 1967 to Jan. 1971
{ TDCR-56961) H71-30128
BIT SYNCHRONIZATION
Bit and scanning field synchronizations of time
aultiplex for air traffic control
A71-36513
BLIND LAKDING
Holographic display for blind landing system with
variable image perspective over wide field of
viev, using collimated or cylindrical laser beam
271-36061
BLOWDOWE WIND TOUNNELS
Support systems and operational design of nitrogen
hypervelocity blowdown wind tunnel
(AD-722345)
BLOWING
Self similar numerical and asymptotic solutions of
laminar multicomponent isothermal boundary layer
equations for large blowing rates

§71-29907

471-35633
BLUNT BODIES
Hypersonic and supersonic angle of attack flow
about asymmetric and axisyammetrac blunt bodies
based on time dependent finite difference theory
and method of characteristics
[ NASA-TN-D-6283]
BODIES OF REVOLUTION
Laminar boundary layer on wing profiles and bodies
of revolution, calculating flow characteristics
based on integral momentum relation

R71-31207

A71-34424
Aerodynamic drag of many bodies of revolution in
supersonic flow
[ DLE-FB~71-084 ]
BODY-WING AND PAIL CONFIGURATIONS
Supersonic flow field computation for wing-body
conbinations by shock-capturing finite
difference techniques, discussing improvement
based on Runge-Kutta method

§71~30325

A71-36303
Procedures for calculating normal wvash in
nonplanar configurations and interference
between wings and bodies
R71-29340
Subsonic static characteristics of slender wing
configurations using magnetic suspension and
balance systen
[ NASA-CR-1796]
BOBING 747 AIRCRAPT
Statistical analysis of error sources and
magnitudes in Boeing 747 weight values obtained
by onboard aircraft weighing system and by
manual calculations
[ SAVWE PAPER 897] 471-35813
Link 747 simulator vith six degrees of motion
systea for engineers and pilot training
A71-36970
Boeing 747 digital computer type flight simulator
vith four degrees of movesment for engineer and
pilot training

§71-29775

A71-36971
BOMBER AIBRCRAPT
Strategic bomber B-1A program, discussing airframe
and engine contractors, design, characteristics
performance, electronic equipment and armament
A71-36757
BORON
Boroun-epoxy composite wing box beam design,
describing preliminary veight estimation fron
layouts

-1

BUFFETING

[ SAWE PAPER 891)
BOUNDARY LAYER CONTROL
Plane laminar incompressible jet flov along
parabola with no external stream, using second
order boundary layer theory
[ASME PAPER 71-APN-NN] A71-36268
Unsteady airfoil stall characteristics using
static data input for predicting stall flutter
boundaries of space shuttle wing
[ NASA-CR-111906] ¥71-29221
Velocity profile control tests of diffuser wall
bleed to control combustor inlet airflow
distribution
[ NASA-TN-D-6435]}
BOURDARY LAYER FLOW
German monograph on pressure changes as boundary
layer effect in tube wind tunnels covering test
equipment and experimental design, Becker
theory, pipe flow, etc

A71-35815

H71-30817

AT71-34792
BOUNDARY LAYER SEPARATION
Negative pressure gradient effect on separation of
supersonic flow over notches, comparing theory
with wind tunnel determination
A71-3u898
Plow dastribution behind laminar boundary layer
separation point in supersonic flow, calculating
plateau region pressure
A71-35629
Computer program used for design criteria of stall
characteristics of straight wing aircraft
{ NASA-CR-1686] N71-31154
BOUNDARY LAYER TRANSITION
Influence of artifically induced turbulence upon
boundary layer transition in supersonic flows
[AD-723322] N71-31586
BOUNDARY LAYERS
Convective flov at stagnation point relation to
radiation flux decrease as result of absorption
in cold boundary layer
A71-35259
Finite difference method application to three
dimensional boundary layer calculation on
sphere- segment surfaces in supersonic flow
A71-35632
BOUNDARY VALUE PROBLENS
Two dimensional steady viscous gas transonic flow
Navier-Stokes equations, establishing uniqueness
of solutions to boundary value problems ~
A71-35646
Numerical analysis of aerodynamic loads on wing
and tail surfaces wvith oscillations in unsteady
supersonic and subsonic flow including
interference lift
[AGARD-CP-80-71-PT-1] N71-29333
Aerodynamic load predicting for control surfaces
in unsteady supersonic and subsonic flow
¥N71-29334
Numerical analysis of aerodynamic loads and
coefficients for tandem and T tail surfaces
harmonically oscillating in subsonic flow
N71-29335
Wing interference lift line lattice sipulation and
application to aerodynamic loads on tandem wings
in unsteady flow
N71-29336
BOX BBEAHKS
Aircraft structural parameters optimization
satisfying flutter velocity constraint and
minimum mass, applying to box beam design
A71-34874
Constrained torsion of spar box fastened along
isolated parts of wing span, noting structural
failure due to tangential stress distribution
A71-35313
Boron-epoxy composite wing box beam design,
describing preliminary vweight estimation froa
layouts
[ SAWE PAPER 891)
BROADCASTING
Queueing theory approach to communication
satellite network design, applying to ocean air
traffic control and worldwide ailitary broadcast
systens

A71-35815

A71-35106
BUFFEBTING
Cone-cylinder~cone uissile type body in transonic
buffeting environment determining static and
fluctuating wvall pressure distribution



C-130 AIRCERAFT

[ONERA-TP-942] A71-36020

C-130 AIRCRAF?T
Multispectral scanner and data system with 24
channels for NASA C-130 earth resources survey
aircraft
A71-36361
C-131 AIRCEAPT
Total in-flight simulator /TIPS/ in variable
stability C-131 aircraft, describing potential
as design tool

[AIRA PAPER 71-794} 271-35529
C-5 AIRCRAFT
Ditching behavior of dynamic C-5& model
N71-30757

CALCULUS OF VARIATIONS
Minimum variance estimates of signal deravatives
with application to case of aircraft descent
rate in instrument landing systeams
[ NASA-CR-111928]
CANBERED WINGS
Aerodynamic characteristics of thin, highly
cambered airfoils in incompressible flow
[NASA-CR-1767] K71-29893
CANOPIES
Aerodynamic and deployment characteristics of twin
keel all-flexible parawing rigged with several
variations of multistage canopy and suspension
line reefing system
[ NASA-TN-D-6306]
CANTILEVER BEANS
Pretwisted cantilever airfoil cross section
turbine and compressor blades vibration natural
frequencies and mode shapes

§71-30201

N71-30748

A71-35282
CARBON DIOXIDE LASERS
Detecting clear air turbulence using C02 laser
Dopplexr systen
N71-30763
CARBON FIBERS
High modulus graphite composites application for
structural weight reduction and stiffness
requirement without strength loss
A71-35202
CARBON MONOXIDE
Reductions in smoke level and carbon monoxide
emjissions resulting from air-assist fuel nozzles
in jet aircraft exhaust pollutant tests
N71-30784
CARBON STEELS
Closed die forgings of vacuur remelted carbon and
lov alloy steels to i1mprove transverse ductility
anrd microcleanness for aircraft indastry
A71-35336
CARET WINGS
Design shock wave correspondence to strong obligue
shock, discussing off design behavior of caret
wing
271-35280
Supersonic aircraft propulsion by external heat
addition, discussing numerical method for
suitable caret wing design
A71-35398
CASCADE FLOW
Strea® lines construction in meridional plane of
blade nozzle annular cascades of steam and gas
turbines in subsonic and supersonic flow
A71-34446
Siren wail in turbine axial stage due to
nonuniform pressure fields behind blade cascades
A71-36180
CASE HISTORIES
Case histories of aircraft damage due to wind
acting on airport surfaces, discussing wind and
hail protection
AT1-35442
CATALYTIC ACTIVITY
stratospheric ozone reduction through catalytic
action of nitrogen oxides from SST exhaust,
discussing degrading effect on atmospheric
radiation shield
A71-36922
CELLULOSE
Utilization of aerospace nonflammable cellulosic
elastomeric, fibrous, and composite materials in
copmercial aircraft refurbishment
§71-30759

SUBJECT INDEBIX

CENTER OF GRAVITY
V/STOL aircraft with vectored thrust propulsion
systems, noting weight and center of
gravity-lift- thrust relationship changes effect
on performance
[ SANE PAPER 894] A71-35817
Mass apd center of gravity determining system
model, describing equipment, operation
principle, calibration data ard techniques
accuracy and errors
[ SAWE PAPER 879)
CERTIFICATION
Prench flight test center role in development and
certification of Concorde aircraft, considering
cooperation with industry
[AI22 PAPER 71-784]
CH-47 HELICOPTER
Tapered roller bearing lubrication, considering
applacation to CH-47 Boeing helicopter
transmission

A71-35824

171-35526

271-35300
CIBRCUIT PROTECTION
Aircraft electric power system design with
reliability, simplicity, low cost, weight and
size, discussing automatic circuit protection
and energy powver
R71-35780
Remote power controller as static circeit
protection device for aircraft and spacecraft
automatically controlled electrical wiring
system, discussing performance improvement
A71-35782
CIRCUIT RELIABILITY
Aircraft electric power system design with
reliability, simplicity, low cost, veight and
size, discussing automatic circuit protection
and energy power
271-35780
CIVIL AVIATION
Navigation and conmunication satellites
developoent for civil aviation and shipping,
examining technical, organizational, operational
and cost problems
A71-34240
Civil aircraft arresting on runvay overshoots,
describing safe deceleration method by use of
soft ground arresters
A71-35210
Military and civil aircraft navigation systems
development, emphasizing self contained airborne
equipment
A71-35374
Civil aviation and merchant marine satellites,
considering aircraft and surface vessel antenna
characteristics and modulation techniques for
optimun comnunication channel fregquencies
A71-35582
Air transportation safety revievw covering weather
knowledge, aircraft structures, instrumentation,
radio aids and powver plants
271-36175
Civil aircraft parket analysis, exanmining
replacement cycle and used aircraft market based
on aircraft histories
A71-36676
German glossary of commercial air traffic with
english equivalents
A71-36962
airline operations, costs, effects on aircraft
industry, and cooperation with CaB
K71-29256
Review of policies affecting civil aviation,
problemns confronting it, and potential for
future contributions to national benefits
[ NASA~-SP-265]) N71-30506
Civil aviation research and development projects
noting characteristics and growth to date,
current problems, future requirements, potential
solutions, and recommendations
[ NASA-SP-266] N71-30507
Analysis of 79,000 hours data obtained from NASA
V-G/VGH flight recorders installed on 734
general aircraft engaged in eight types of
operations
R71-30782
Performance tests on liquid explosive emergency
exit for civil aircraft

[FRA-RD-71-33] N71-310648
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SUBJECT INDEX

CLEAR AIR TURBULEECE
ATC avionics equipment, discussing irertial area
navigation, autopilots, airborne data
acquisition, altitude reporting, collision
avoidance, CAY, satellite conmunications, etc
A71-34615
Detecting clear air turbulence using €02 laser
Doppler systea
¥71-30763
XB-70 aircraft for investigating and predictory
clear air turbulence in stratosphere caused by
pountain waves
( HASA-CR-1878)
CLIEBING PLIGH?T
Flight simulator evaluation of aircraft instrument
departure procedure
[(FAA-PS-600-2]
CLOSED CYCLES
Aircraft jet engine application of electric
discharge machining for repetitive continuous
production, considering automated closed cycle
equipment
[SBE PAPER MR-71-183)
COASTS
Design of computer assisted information system to
provide seacoast data for military puarposes
[AD-722427) H71-29660
COCKPITS
Armored cockpit for attack aircraft combat
effectiveness, including mold line tuabling
plates, terminal ballistic kinematics and
integral structural armor
{AIAA PAPER 71-778]
COKE
Heat sink capabilities of Jet-A fuel - heat
transfer and coking studies
[NASA-CR-72951)
COLLISION AVOIDANCE
Low-cost pilot indicator for midair collision
avoidance

¥71-31351

B71-29635

A71-36658

471-35530

H71-31482

N71-30760
COLLOCATION
Box collocation method for calculating aerodynamic
loads on tandem delta wings with oscillations in
supersonic flow
N71-29337
CONBAT
Armored cockpit for attack aircraft combat
effectiveness, including mold line tumbling
plates, terminal ballistic kinemratics and
integral structural armor
[AIAA PAPER 71-778]) A71-35530
Real time reconnaissance cockpit display systea
for airborne sensor systems, providing night
combat imagery
A71-35772
CONBUSTION CHAMBERS
Gas turbine with high velocity combustor, pure
impulse compressor and turbine and isothermal
burner
A71-34590
Velocity profile control tests of diffuser wall
bleed to control combustor inlet airflow
distribution
{ NASA-TH-D-6435]) H71-30817
Use of air-assist.fuel nozzle to reduce exhaust
enissions froam gas turbine combustor at
sinulated idle conditions - J-57 engine
({ SASA-TH-D-64041]
COBET § AIRCRAFT
Comet 4 installation and experimental progranm,
investigating avionics systems integration
techniques

N71-31456

A71-35070
COMNMERCIAL AIRCRAFP
Utilization of aerospace nonflammable cellulosic
elastomeric, fibrous, and composite materials in
connercial aircraft refurbishment
¥71-30759
Senate hearings on Pederal anti-skyjacking program
H71-31511
Trends in air transportation and airlipe industry
operations from 1970 to 1980
§71-31512
CONNUNICATION SATELLITES
Navigation and communication satellites
developuent for civil aviation and shipping,
examining technical, organizational, operational
and cost problenms

COHPREBSSIBLE FLUIDS

A71-34260
Time division multiplexing system for ATS,
discussing surveillance geostationary satellite
feasibility, delta modulation for data
transaission and aircraft equipaent
A71~38680
Dioscures communication satellite system for air
traffic control and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control
A71-34681
Satellite-to-aircraft links propagation
characteristics, considering specular reflected
signals, diffuse scattering and scattering
function
A71-35097
Queneing theory approach to communication
satellite network design, applying to ocean air
traffic control and vorldwide amilitary broadcast
systems
A71-35106
Civil aviation and merchant marine satellites,
considering aircraft and surface vessel antenna
characteristics and modulation techniques for
optimum communication channel frequencies
A71-35582
Radio tracking of aircraft by two geostationary
satellites, discussing measurement, navigation
and position errors
A71-36508
ESRO part of joint ATC communication experiment
for L band satellite use, giving voice and data
transmission and distance measurement techniques
tests results
A71-36510
Frequency memories application to earth-satellite-
aircraft UHP communications, repeater apparata
and multiple access transmission of half tone
inmages in worldwide satellite coamunication
. A71-36553
CONPONENT RELIABILI?TY
Gas turbine engines materials and components
equivalent service life estimation
A71-35452
Integrated drive generator for aircraft electrical
power systems, improvirg weight, life and
reliability
A71-35781
Lubrication by boundary, elastohydrodynamic, and
fluid films, vear due to fretting, erosion,
scuffing, and pitting, and friction in aircraft
[ NASA-TE-X-67872]) H71-31138
Evaluating three component electronic wind tunnel
balance installed in 3.5 by 5.0 ft subsonic
tunnel
[AD-722571]}
CONPOSITPE MATERIALS
High modulus graphite composites application for
structural weight redaction and stiffness
requirenent without strength loss

N71-31400

A71-35202 |
Conposite materials effect on supersonic aircraft
weight, design and performance
(SAWE PAPER 888]) A71-35818
Weight reduction potential of composite materials
in aerospace structures, proposing weight
estimation technique
[ SAVE PAPER 887] A71-35819
Design, analysis and testing of P-111 coamplex
fuselage full scale section of composite
paterials, noting weight savings
[ SAWE PAPER 889) A71-35825
Utilization of aerospace nonflammable cellulosic
elastomeric, fibrous, and composite materials in
commercial aircraft refurbishment
§71-30759
CONPOSITE STRUCTURRS
Conposite structures development, discussing wing,
fuselage, aeropropulsion and missile
development, weight savings of hardware and
fighter empennage applicatioans
[AIAR PAPER 71-367]
COBPRESSIBLE FLOW
Gust loading on two dimensional thin airfoil in
conpressible flow, deriving closed-form lift
expression

A71-36275

A71-35285
CONPRESSIBLE PLUIDS
Dirichlet problem in hodograph plane of



CONPRESSION TESTS

conpressible fluid flow from aircraft,
helicopter blades or turbine blade airfoils
A71-35470
CONPRBESSION TESTS
Supersonic cylindrical freon compressor with low
blade height for elenmentary compression and flow
visualization aerodynamic and thermodynaaic
tests
A71-35867
COEPRESSOR BLADES
Linear radial loads effect on stress and strain of
hyperboloidal rotor disk applied to aircraft
engine compressors with tvo stream flow of
vorking medium
A71-34597
Pretwisted cantilever airfoil cross section
turbine and compressor blades vibration natural
frequencies and mode shapes
a71-35282
Multiple tone generation by axial flow transonic
compressors, considering shock waves production
and propagation associated with supersonic
elements of blading
A71-36497
CONPUTER DESIGH
Avionic and missile computer control systenms,
describing universal function unit design and
digital processing requirements
471-35775
Hardware executive control with associative menmory
for avionic digital computer system, comparing
conputation speed, cost and reliability with
software method
A71-35778
CONPUTER PROGRANS
Analytical weight determination of articulated
shaft driven helicopter main rotor blades,
presenting computer prograa
{SAWE PAPER 893) A71-35826
Conputer programs for evaluating subsonic flow
over wing-tail, wings with folded tips, T tails,
and cruciform tail surfaces
N71-29341
Computer programi for calculating airforce
coefficients of wing-horizontal tail and fin-
horizontal tail oscillating in subsonic flow
H71-29342
Computer program used for design criteria of stall
characteristics of straight wing aircraft
[ FASA-CR-1646] N71-31154
CONPUTER TECHNIQUES ~
Computerized automatic control of aircraft
electrical system using remote powver controllers
and multiplexed data bus for wiring reduction
and reliability improvement
A71-34700
Computerized solutions of gas turbine engines
motion equations, considering Euler, fourth
order and fifth order Runge-Kutta, Adaams,
Bashforth and implicit methods
A71-36809
Aircraft industry license noras and standards,
describing indexing procedures, storage
techniques and data recovery operations with
computer
A71-36810
Computer-based aircraft tracking with aid of twin
radar air traffic control system, discussing
components and operation
A71-36993
COMPUTERIZED DESIGN ,
Computerized propeller design considered flow
field distortion by hub
N71-29690
CONPUTERIZED SINULATION
Precision area navigation system, considering
position and velocity continuous measurement in
three dimensional space, system components and
simulation program
A71-34616
Aircraft loading system consisting of onboard
welight and balance eguipment and fully
mechanized cargo pallet transfer, using
computerized simulation model for parametric
evaluation
{SAWE PAPER 900]
COHCORDE AIRCRAFT
French flight test center role in development and
certification of Concorde aircraft, comnsidering

A71-35811

SUBJECT INDEX

cooperation with industry
[AXAA PAPER 71-784] A71-35526
Thermal ground testing of Concorde and Veras,
considering static and fatigue testing in heat
environment
A71-36464
Meter wave aircraft slot antenna for Concorde air
to ground comaunication via satellite,
presenting synthetic radiation patterns
A71-36514
CONDEBHSATION
Method of characteristics application to
supersonic jet and nozzle gas flow with
allovance for equilibrium and nonequilibriua
condensation
A71-35636
CONFEREBCES
Millineter system, devices and guides -
Conference, Los Angeles, RAugust 1970, Volame 14
A71-34601
Aircraft structures damage tolerance - ASTN
Conference, Philadelphia, June 1970
A71-35151
Aerospace electronics - IBER Conference, Dayton,
oOhio, May 1971
A71-35752
Fluid dynamics numerical methods - Conference,
University of California at Berkeley, September
1970
A71-36301
Symposium on unsteady aerodynamic forces, loads,
and configurations for aeroelastic analysis of
interfering surfaces
{ AGARD-CP-80-71-PT-2]) H71-29338
Conference on NASA research in aircraft safety and
operating problenms

[NASA-SP-270] ¥71-30756

CONGRESS
Congressional hearings on chartered airline travel
N71-29707

Control equipment and engine development for air
pollution control from jet aircraft engine

emissions
N71-31803
Senate hearings on Pederal anti-skyjacking program
¥71-31511

COKICAL BODIES
Cone-cylinder-cone nissile type body in tramsonic
buffeting environment determining static and
fluctuating wall pressure distribution
[ONERA-TP-942] 171-36020
Dynamic parameters of supersonic flow incident on
conical bodies at large angles of attack,
considering flow field and entropy distribution
A71-36328
CONICAL FLOW
Dynamic parameters of supersonic flov incident on
conical bodies at large angles of attack,
considering flow field and entropy distribuation
A71-36328
CONSTRUCTION KEATRRIALS
Light alloys fatigue characteristics for aircraft
conponents endurance evaluation .
A71-35456
CONTAMINARTS
Effects of runwvay contaminants and pavement
surface properties on runway slipperiness
N71-30767
Reductions in smoke level and carbon monoxide
enissions resulting from air-assist fuel nozzles
in jet aircraft exhaust pollutant tests
N71-30784
CONTRACT NEGOTIATION
Negotiations of BEA/BOAC productivity agreements
in aircraft industry
A71-35928
CONTROL EQUIPHENT
Aircraft structure elasticity effects on control
lever deflection and control forces
N71-31065
control equipment and engine development for air
pollution control from jet aircraft engine
enissions
N71-31403
CONTROL SINULATION
Analysis of glide-slope information requirements
for low visibility aircraft landing approach
using Kalman filter-optimal control combination
to simulate DC-8 control system
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[aD~722655]

CONTROL STABILITY

Aircraft structure elasticity effects on control
lever deflection and control forces

N71-30887

N71-31065
CONTROL SURFACES

Calculation of pressure distributions over wings
with harmonic oscillating control surfaces using
kernel function method

§71-29346

Application of 1ifting surface theory to wing vith

control surfaces in unsteady subsonic flow
N71-29347

Asynptotic expansion technigques to define pressure
loading effects on vwings with unbalanced control
surfaces

H71-29348

Unsteady pressure measurements on harmonically
oscillating swept ving with two control surfaces
in inconpressible flow

N71-29350
CONTROL UNITS (COHPUTERS)

Hardvare executive control with associative memory
for avionic digital computer system, comparing
computation speed, cost and reliability with
software method

A71-35778
CONTROLLABILITY

Flight tests to determine handling gualities of
general aviation aircraft during ILS approaches
in turbulent air

N71-30771
CONVECTIVE PLOW

Convective flow at stagnation point relation to
radiation flux decrease as result of absorption
in cold boundary layer

A71-35259
COFVECTIVE HEAT TRANSFER

Laminar convective heat transfer rates on
hemisphere cylinder in rarefied hypersonic flow,
comparing experimental results with Cheng, Davis
and Lees theories

A71-34902
COOLING

Heat sink capabilities of Jet-A fuel - heat
transfer and coking studies
{NASA-CR-72951]

COOLIKG SYSTENS

Pan jet first stage turbine blade air cooling,
describing design, heat transfer data,
efficiency and temperature distribution

A71-35904

N71-31482

COSHNIC RAYS
Experimental and theoretical study of biologically
important radiation components and dose
equivalents due to galactic and solar rays at
SST in high atmosphere - summary
N71-30779
COST ANALYSIS
Operating costs and ranway lengths for V/STOL in
city and suburban short haul air tranmsportation
A71-363u7
Space shuttle avionics system redundancy,
calculating costs for individual line
replaceable units
A71-36479
COST EPFPECTIVENESS
ATC system improvenent by area navigation,
discussing benefits in services, safety and cost
effectiveness
A71-35373
Investigation of adverse effects of producing
QH-50 helicopters prior to completion of
developnent and flight tests
N71-30301
COST REDUCTION
Aircraft electric pover systen design with
reliability, siamplicity, low cost, veight and
size, discussing automatic circuit protection
and energy pover
A71-35780
Administrative techniques of cost/veight tradeoff
program for jet transport airplane
[ SAWE PAPER 899]) a71-35812
Space shuttle design concerning fault detection
and isolation, redandancy ard maintenance for
cost and downtime minimization by application of
airline methods
A71-36480

CYLINDRICAL SHELLS

Congressional hearings on chartered airline travel
N71~29707
COSTS

Airline operations, costs, effects on aircraft

industry, and cooperation with CAB
N71~-29256
CBACK INITIATION

Fatigue crack initiation and growth and residaal
strength of F-100 wving, comparing service
failure data with full scale fatigue test
results

a71-35159
CRACK PROPAGATION

Thickness effect on fracture toughness and crack
propagation of Al alloy sheets used for aircraft
skins

A71-35153

Patigue crack propagation in A1 alloy panels
stiffened with bolted and integral stringers,
determining stress intensity factor/crack growth
rate relationship

A71-35156

Fatigue crack initiation and grovth and residual
strength of P-100 wing, comparing service
failure data with full scale fatigue test
results

A71-35159

Helicopter rotor blades fail-safe design,
presenting criteria for fatigune loaded
structures residual strength and life based on
crack propagation rate methods

AT71-35163

Patique crack length relationship with aircraft
inspection intervals and structural
reinforcement, high strength materials, and
aircraft usage effects

¥71-30783
CRACKIBG (FRACTURING)

Aircraft parts testing by NDT methods, considering
ultrasonic system for valve defects and
fluorescent particle system for crack detection

A71-37056
CHREEP PROPERTIES

Gas turbine engine steels and Ni alloys heat
resistance, exasining fatigue life and creep
properties at various temperatures and test
durations

271-35453
CRITERIA

Sinulation studies for development of
certification criteria applicable to SST takeoff
and engine failure

N71-30777

Criteria and recommended practices for design,
selection, analysis, and testing of deployable
aerodynamic deceleration systems
[NASA-SP-8066]

CROSS FLOW

Flow visualization and hot-wire measurements,
showing vortex shedding association with
turbulent air jet issuing from flat plate into
cross wind

N71-31303

A71-34659
¥ind pressure and cross flow velocity profiles for
short takeoff aircraft building roof airports
§¥71-30776
CRUCIPORN WINGS
Bffects of nose bluntness on static aerodynamic
characteristics of cruciform wing missile at
Mach 1.50 to 2.86
{ HASA-TH-X-2289)
CYCLIC LOADS
Aircraft structural-panels under cyclic static
loads, examining fatigue life with probability
theory, statistics and regression analysis
A71-35312

¥71-30813

CYLINDRICAL BODIES
Cone-cylinder-cone missile type body in tramsonic
buffeting environaent deteraining static and
fluctuating wall pressure distribution
[ ONERA-TP-942] A71-36020
Moving long cylindrical model for aerobraking
tests at high speed in drop wire facility
H71-31109
CYLINDRICAL SHELLS
Supersonic panel flutter and aerodynaasic load
stress analysis of finite cylindrical shells
based on Galerkin method and aeroelastic
equilibriua equations



DATA ACQUISITION

[2D-722447) ¥71-31183

DATA ACQUISITION
ATC system improvement, presenting data
acquisition upgrading and ground automation-
aircraft navigation systems interface
A71-34618
ATC avionics equipment, discussing inertial area
navigation, autopilots, airborne data
acquisition, altitude reporting, collision
avoidance, CAT, satellite commumications, etc
A71-34615
Data acquisition system for US-2A aircraft
training flight evaluations
[aD-722583]
DATA LIENKS
Satellite-to-aircraft links propagation
characteristics, considering specular reflected
signals, diffuse scattering and scattering
function

§71-31347

A71-35097
Satellite to aircraft radio link simulation,
evaluating electronic scanning antenna
operation, intelligibility, data transmission
rate and distance measurement accuracy
A71-36511
DATA MANAGEMRRT
Airborne display and electric management system,
discussing weight reduction, protective function
coordination, power quality, onboard
maintenance, data processing and reliability
A71-34617
DATA PROCESSING EQUIPMENT
Avionic and missile computer control systeas,
describing universal function unit design and
digital processing requirements
A71-35775
DATA RETRIEVAL
Aircraft industry license norms and standards,
describing indexing procedures, storage
techniques and data recovery operations with
computer
A71-36810
DATA TRANSMISSION
Time division multiplexing system for ATS,
discussing surveillance geostationary satellite
feasibility, delta modulation for Jdata
transmission and aircraft equipment
A71-34680
ESRO part of joint ATC communication experiment
for L band satellite use, giving voice and data
transmission and distance measurement techniques
tests results
A71-36510
DC 10 AIRCRAFT
DC-10 wide body tri~djet aircraft design and
development, considering sizing, number of
engines and thrust optimization and selection of
cruise, approach and stall speeds
[AIAA PAPER 71-780}] A71-34525
DC-10 fuselage pressure shell fail-safe design,
presenting analysis methods for residual
strength prediction of damaged stiffened panels
A71-35160
DC 3 AIRCBAFPT
Aircraft accident involving Federal Aviation
Administration DC~3 aircraft at La Guardia
airport, Nev York in January, 1971
[STSB-AAR-71-11])
8 AIRCRAP?T
Analysis of glide-slope information requirements
for low visibility aircraft landing approach
using Kalman filter-optimal control coabination
to simulate DC-8 control system
{AD-722655)
HAVILLAND AIRCRAFT
Investigation of Mississippi Valley Airways De
Havilland DHC-6, N956SHM crash at LaCrosse,
Wisconsin Wov. 9, 1970
[ HTSB-AAR-71-10}
DECELERATION
Civil aircraft arresting on runvay overshoots,
describing safe deceleration nethod by use of
soft ground arresters

§¥71-31333
DC

§71-30887
DE

B71-29914

A71-35210
Criteria and recoamended practices for design,
selection, analysis, and testing of deployable

A-16
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aerodynamic deceleration systens
{ NASA-SP-8066)
DEGRRES OF FREEDOR
Rotor asymmetry effect on errors of two degrees of
freedon gyro mounted on dynamic platfora
A71-35608
Link 747 sipulator with six deqrees of motion
systen for engineers and pilot training
471-36970
Boeing 747 digital computer type flight simulator
¥ith four degrees of movement for engineer and
pilot training

N71-31303

A71-36971
DRICING
Aircraft ice protection problems, considering one
dimensional Stefan method for cyclic deicing
system
A71-34850
DELTA HODULATION
Time division multiplexing system for ATS,
discussing surveillance geostationary satellite
feasibility, delta modulation for data
transmission and aircraft equipment
- A71-34680
DELTA WINGS
Two vortex model for downwash variations in
supersonic flow past thin delta wing with
separation at leading edges
A71-34190
Pressures, velocities and aerodyrnamic ~
characteristics of supersonic flow around
slender delta wings wvwith forced asymmetry and
separation at leading edges
A71-36134
Supersonic flow past thin delta wings with finite
velocities at leading edges, noting wing
deformation to avoid cornet vortices appearance
A71-36181
vV shaped conical wing in supersonic and hypersonic
flow with shock attached to leading edge,
investigating complex wave system with time
dependent and analytical methods
A71-36339
Box collocation method for calculating aerodynanic
loads on tandem delta wings with oscillations in
supersonic flow
N71-29337
DEPLOYMENT
aerodynamic and deployment characteristics of twin
keel all-flexible parawing rigged with several
variations of multistage canopy and suspension
line reefing systen
[ HASA-TH-D-6306]
DETACHMERT
Detachment prediction in turbulent incompressible
plane flows on thick bodies applied to wall with
disconnections and flat plate rormal to wind
A71-34189

H71-30748

DHC 4 AIRCRAF?T
Strut pressure and axle strain gage systems
testing for balance and weighing onboard De
Havilland C-72 aircraft
[ SAVE PAPER 881]
DICHLORODIPHENYLTRICHLORORTHANE
Using helicopter for spray dusting forests with
DDT for tick borne encephalitis
(2D-703998]
DICTIONARIES
German glossary of commercial air traffic with
english equivalents

A71-35827

N71-29557

A71-36962
DIPPRACTIOR PATTERNS
Holographic interferometry fringe patterns
interpretation for small displacerments
measurement, considering precision gyro
stability
271-35286
DIFFUSION WBLDING
Diffusion bonding as economical fabrication
process for aerospace applications involving Ti
alloys, emphasizing mechanical properties and
structural reliability inmprovement
[ SME PAPER AD-71-245)
DIGITAL COMPUTERS
Hardvare executive control with associative memory
for avionic digital computer system, comparing
computation speed, cost and reliability with
software method

A71-36661

A71-35778
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Airborne nucleonics equipment design for
indicating helicopter lift capability using X
ray backscatter from Kr-85, teaperature semsor,
and digital computer
[SAR-805-1)

DIGITAL SISULATION

Boeing 747 digital computer type flight simulator
with four degrees of povement for engineer and
pilot training

§71-29215

271-36971
DIGIZAL SYSTREAES
Avionic and missile computer control systeas,
describing universal function unit design and
digital processing requirements
A71-35775
DIRECTIONAL CONTROL
Systeas analysis of directional control, rotary
wing vibratory loads, lift sharing, and fuselage
vibration and damping during helicopter
maneuvers
B71-30775
DIRICELET PROBLEN
Dirichlet problem in hodograph plane of
compressible fluid flow from aircraft,
helicopter blades or turbine blade airfoils
A71-35470
DISCRETE FUBCTIONS
Procedures for calculating
nonplanar configurations
between vings and bodies

normal wash in
and interference

. R71-29340

DISPLACENENT MEASUREMEHT

Holographic interferometry
interpretation for small
measurement, considering
stability

fringe patterns
displacerents
precision gyro

A71-35286
DISPLAY DEBVICES

Airborne display and electric management systea,
discussing weight reduction, protective function
coordination, power quality, onboard
maintenance, data processing and reliability

A71-34617

Soviet book on air transportation covering ATC,
autopatic landing and information display
systens

A71-35194

Real time reconnaissance cockpit display systeam
for airborne sensor systems, providing night
conbat imagery

A71-35772

Holographic display for blind landing system with
variable image perspective over wide field of
view, using collimated or cylindrical laser bean

A71-36061

Development and application of heads up aircraft
instrument display for improvement in aircraft
safety during adverse weather
{ PAA-NA-71-9] N71-29305

Vertical situation display concept for alleviating
problens of inadequate guidance and display
information for making steep approaches

H71-30770
DITCHING (LARDIEG)

Aircraft accident report of DC-9 civilian aircraft
ditching near St. Croix, Virgin Islands, May
1970 following fuel exhaustion
{ NTSB-AAR-71-8]

DIURNAL VARIATIORS

Opega navigation application to general aviation
aircraft, presenting diurnal course shift to
overconme deficiencies

§71-30029

A71-35767
DOORS
Performance tests on liquid explosive emergency
exit for civil aircraft
[ PAR-RD-71-33]
DOPPLER EFPECT
Vortex laser Doppler velociseter systean for
aircraft wvake turbulence velocity profile
mapping, describing optical arrangements, back
and forvard scattering modes and prototype
design

K71-31064

A71-35756
¥ing tip vortex test demonstrating use of Laser
Doppler Velocimeter system for measuring gas
velocities with high spatial and temporal
resolution

[RASA-CR-119804) N71-30278

ECONONY

DOPPLER RADAR

Detecting clear air turbulence using CO2 laser

Doppler system
§71-30763
DOWBWASH

Two vortex model for downwash variations in
supersonic flow past thin delta wing with
separation at leading edges

A71-34190

Humerical method for evaluating discontinuous
dovnwash distribution for steady flow over swvept
and rectangular wings

N71-29349
survey on different methods for lifting rotor
downvash analysais
[ DLR-NITT-70-23)

Mathematical model for induced velocity
distribution of lifting rotor in horizontal
flight
{ DLR-NITT-70-22] ¥71-30039

Rotary ving dovnwash influence on fixed wing flow
using magnetic induction vortex model
[ DLR-FB-70-62]

DRAG SEASUREMENT

Sting-free aerodynamic drag aeasurement on
ellipsoidal cylinders in subsonic wind tunnel at
transition Reynolds numbers

§71-29395

§71-30080

271-36037
Procedures for calculating normal wash in
nonplanar configurations and interference
between wings and bodies
§71-29340
DRAINAGE
Atlanta airport instant runvay construction using
concrete pavement, compacted subbase and
longitudinal/herringbone underdrain
A71~36349
DUCTED PLOW
Hypersonic viscid-inviscid internal flow field
interaction vith laminar boundary layer in
circular ducts, using method of characteristics
and implicit finite difference schene
A71-35281
Total pressure, static pressure, surface shear
stress, and yaw angle measurerents of S curved
ducted flow
{1Ic-71-10] ’
DYNABIC RESPONSE
Aircraft random heave-pitch response to taxiing om
rough runwvays, analyzing dynamic loads and
fatigue damage by powver spectral techniques
A71-36675
Application of linear control of systeas with
random inputs to gust response control of
aircraft guidance in atwmospheric turbulence
[ ONERA-P-131] N71-30324
DYNAMIC STABILITY
Dynamic positioning stationkeeping and stability
criteria for formation flight systems extended
to helicopter and V/STOL transports

H71-30268

A71-35923
Planar and nonplanar dynamic stability coefficient
using biplanar wind tunnel, free flight systen
¥71-31107
DYNANIC STRUCTURAL ANALYSIS
Evaluating effects of high altitude turbulence
encounters on XB-70 airplane

[ NASA-FH-D-6457] N71-30718
DYHAMIC TESTS
Ditching behavior of dynamic C-54 model
¥71-30757

E

EABRTH BESOURCEBS SURVEY AIRCRAFT
Multispectral scanner and data system with 24
channels for WASA C-130 earth resources survey
aircraft
A71-36361
BCONOMIC ANALYSIS
Civil aircraft market analysis, examining
replacement cycle and used aircraft market based
on aircraft histories
271-36676
BCONONY
German monograph on airport role in national
econony and grovth and location determination
for enterprises maintaining connections with
foreign countries




EDDY VISCOSITY

A71-34482
BDDY VISCOSITY
Incompressible turbulent boundary layers at low
Reynolds numbers, using eddy viscosity and
nixing length concepts for computation
A71-34884
EPFPECTIVERESS
Influence of lateral motion on effectiveness of
flight simulators in training air transport
pilots
E71-30772
ELASTIC SYSTEAS
Nonlinear elastic suspension springs with
syssetrically hardened behavior for shock and
vibration isolation of aerospace instruments and
controls
A71-3u890
BLASTONERS
Utilization of aerospace nonflampable cellulosic
elastomeric, fibrous, and composite materials in
commercial aircraft refurbishment
¥71-30759
ELECTRIC GENERATORS
Integrated drive generator for aircraft electrical
pover systems, improving weight, life and
reliability
A71-35781
ELECTRIC POWER
Thyristor pover conditioning application to high
voltage DC electric power system, presenting SST
aircraft sample load profiles
371-35770
Rircraft electric power syster design with
reliability, simplicity, lov cost, weight and
size, discussing automatic circuit protection
and energy power
271-35780
Remote power controller as static circuit
protection device for aircraft and spacecraft
automatically controlled electrical wiring
system, discussing performance improvement
A71-35782
ELECTRIC POWER TRANSMISSION
High voltage DC &lectric power trapsmission
systems with ground return, reducing aircraft
wiring weight and energy dissipation
371-35771
BLECTRICAL PROPERTIES
Magnitude of induced voltages and their relation
to characteristics of lightning discharge and
electrical properties of aircraft electrical
systens
N71-30761
ELECTRON BEANS
Velocity determination in hypersonic low density
vind tunnel based on high energy electron bean
produced nitrogen ions time of flight
371-34887
ELECTRONIC CONTROL
Dioscures communication satellite system for air
traffic control and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control
A71-34681
ELECTRONIC BQUIPKENT TESTS
Aircraft onboard equipment tests in air navigation
aid satellite project, estimating tracking
random errors
271-36509
ELECTRONICS
Aerospace electronics - IEEE Conference, Dayton,
Ohio, May 1971
A71-35752
ELLIPTICAL CYLINDERS
Sting-free aerodyramic drag measurement on
ellipsoidal cylinders in subsonic wind tunnel at
transition Reynolds numbers
A71-36037
ENERGEHNCY LIFE SUSTAINING SYSTENS
Performance tests on liquid explosive emergeacy
exit for civil aircraft
[FPAA-RD-71-33]
ENCEPHALITIS
Using helicopter for spray dusting forests with
DDT for tick borne encephalitis
[AD-703998%
BNERGY DISSIPATIOR
High voltage DC electric power transamission
systens with ground return, reducing aircraft

K71-31064

N71-29557

SUBJECT® INDEX

wiring weight and energy dissipation
A71-35771
ENGIHNE COOLANTS
Pan jet first stage turbine blade air cooling,
describing design, heat transfer data,
efficiency and temperature distribation
271-35904
ENGINE DESIGH
VTOL transport optimal airframe/propulsion systems
design, discussing thrust requirenments,
performance, control, cruise functions, fuel
consunption and fan characteristics
{AIAA PAPER 71-7448] R71-34225
Naximun temperature engine concept, definition and
application to future aircraft propulsion systenm
performance
[SAE PAPER 710461) A71-34498
Propulsion systeas trends for 1980s, discussing
environmental noise levels, stoichiometric gas
turbine engines for military aircraft, high
bypass ratio engines for V/STOL aircraft, etc
A71-35625
Hybrid v/STOL jet lift aircraft design, examining
wing area-1ift engine bypass ratios relation
(AIA2 PRPER 71-767} A71-36273
Design operating process of turbojet, turboprop,
and turbofan aircraft engines
{aD-722283] H71-29500
Design, development, and characteristics of
pulsejet engines without flap valves
K71-31102
Engine dynamics requirements implied by thrust
nodulation control for VTOL aircraft
[ NASA-TT-F-13755]
ENGINE XINLETS
Design and characteristics of supersonic inlet
controls for minimizing inlet unstarts
[ NASA-TK-D-6408] N71-30072
Velocity profile control tests of diffuser wall
bleed to control combustor inlet airflow
distribution
[NASA-TN-D-6435]
ERGINE NOISE
Experimental research at Building Research Station
on outdoor sound propagation for building design
in relation to aircraft and road traffic noise
R A71-35237
Siren wail in turbine axial stage due to
nonuniform pressure fields behind blade cascades
A71-36180
Application of noise reduction technology to
design of propulsion system for subsonic civil
transport aircraft
[ HASA-TH-X-67884)
ENGINE PARTS
Gas turbine engines materials and components
equivalent service life estimation

N71-31455

N71-30817

N71-31191

A71-35452
Aircraft gas turbine engine components equivalent
testing by shortening testing time required to
increase service life
A71-35460
EBGINE TEBSTS
Aircraft gas turbine engine components equivalent
testing by shortening testing time required to
increase service life
A71-35460
Heater and nozzle design of ONERA/SUMA hypersonic
vind tunmel for supersonic combustion ramjet
tests
[ ONERA-TP-924]
BHTRAINMENT
Turbulent wakes flow entrainment mechanisam,
investigating turbulence spreading near
interface between laminar and turbulent regions
A71-34899

A71-36017

ENTROPY
Dynamic parameters of supersonic flow incident on
conical bodies at large angles of attack,
considering flow field and entropy distribution
271-36328
ENVIRONNENT MODELS
Random access signaling system application to
aircraft control, discussing signal redundancy
requirement for access capability optimization
based on radio emvironment model
A71-35783
ENVIRONBENTAL TESTS
Environmental effects on SST structural materials
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fatigue, discussing Ti alloys studies involving
tenmperature effects, crack propagation and
residual strength
A71-34556
EPOXY RESINS
Bonograph on fiber-resin composites covering
glass, boron and carbon fibers and epoxy matrix
materials tensile and thermoelastic properties
A71-304869
Boron-epoxy composite wing box beam designm,
describing preliminary weight estimation from
layouts
[ SAWE PAPER 891]
EQUATIONS OF SOTION
Computerized solutions of gas turbine engines
motion equations, considering Euler, fourth
order and fifth order Runge-Kutta, RAdanms,
Bashforth and implicit methods

271-35815

A71-36809
Integral equations of motion and momentum for
hypervelocity wind tunnel nozzle design
{AD-722346)
EQUILIBRIUM EQUATIONS
Supersonic panel flutter and aerodynamic load
stress analysis of finite cylindrical shells
based on Galerkin method and aeroelastic
equilibriur equations
[AD~T722447]
EQUILIBRIUN FLOW
Stability of equilibrium state of rotor in
pressurized gas bearing
[aD-7228281
ERROR ANALYSIS
Statistical analysis of error sources and
magnitudes in Boeing 747 weight values obtained
by onboard aircraft weiqhing system and by
mapual calculations
{SAWE PAPER 897] A71-35813
Radio tracking of aircraft by two geostationary
satellites, discussing measurement, pavigation
and position errors

¥71-29906

N71-31183

§71-31213

~
A71-36508
EULER-LAGRANGE BQUATION
Relation of Eulerian and Lagrangian structure of
pseudosound pressure and velocity fields in
turbulent shear flow to aerodyramric noise
generation
[FASA-CR-119359]
EUROPEA¥ SPACE PROGRANS
ESRO part of joint ATC communication experiment
for L band satellite use, giving voice and data
transepission and distance measurement techniques
tests results

§71-31211

a71-36510
Geological exploration, development of altrasomic
flov detector, review of scientific
developnments, and tactical aircraft in Bastern
Europe
[JPRS-53u28]
EVALUATION
Evaluating three component electronic wind tunnel
balance installed an 3.5 by 5.0 ft subsonic
tunnel
[AD-722571]
EXHAUST GASES
Stratospheric ozone reduction through catalytic
action of nitrogen oxides from SST exhaust,
discussing degrading effect on atmospheric
radiation shield

N71-30033

¥71-31400

A71-36922
Reductions in smoke level and carbon monoxide
emissions resulting from air-assist fuel nozzles
in jet aircraft exhaust pollutant tests
E71-30784
Use of a'ir-assist fuel nozzle to reduce exhaust
emissions from gas turbine combustor at
sinulated idle conditions - J-57 engine
[ HASA-TN-D-6404] H71-31456
Exhaust enission from reciprocating aircraft
engines, and afterburning of exhaust gases on
coptact with ambient air - air pollution study
[(PB~197627} H71-31569
BXTERNAL STORES
Performance evaluation of variable geometry
external fuel tank prototypes by static
structural tests, wind tunnel tests and flight
tests on P-111 aircraft

[AIAMA PAPER 71-763) A71-35533

FIGETER AIRCRAPT

F
P-100 AIRCRAFPT
Patigue crack initiation and growth and residumal
strength of P-100 wing, comparing service
fajlure data with full scale fatigue test
results
A71-35159
P-~111 AIRCRAPT
Performance evaluation of variable geometry
external fuel tank prototypes by static
structural tests, wind tunnel tests and flight
tests on P-111 aircraft
[AIAA PAPER 71-763] 271-35533
Design, analysis and testing of F-111 complex
fuselage full scale section of composite
materials, noting weight savings
[ SAWE PAPER 889]
P-28 TBRANSPORT AIBRCRAFT
Experimental and theoretical aeroelastic analysis
of Pokker F-28 T tail, using flutter model and
flight flutter tests

A71-35825

A71-35649
Aeroelastic and flutter analysis for T tail of
Fokker F.28
N71-29344

PAIL-SAFR SYSTENS
DC-10 fuselage pressure shell fail-safe design,
presenting analysis methods for residual
strength prediction of damaged stiffened panels
A71-35160
Helicopter rotor blades fail-safe design,
presenting criteria for fatigue loaded
structures residual strength and life based on
crack propagation rate methods
A71-35163
FAILURE ANALYSIS
DC-10 fuselage pressure shell fail-safe design,
presenting apalysis methods for residual
strength prediction of damaged stiffened panels
A71-35160
Investigation of adverse effects of producing
QH-50 helicopters prior to completion of
development and flight tests
¥71-30301
FAR FIELDS
Subsonic turbulent jets acoustic emission,
calculating pnoise intensity in far field for
various Mach numbers
a71-34213
PATIGUE LIFE
Patigue crack initiation and growth and residual
strength of F-100 wing, comparing service
failure data vith full scale fatigue test
results
A71-35159
Helicopter rotor blades fail-safe desigu,
presenting criteria for fatigue loaded
structures residual strength and life based on
crack propagation rate methods
A71-35163
Gas turbine engine steels and Ni alloys heat
resistance, examining fatigue life and creep
properties at various temperatures and test
durations
A71-35453
PATIGUE TESTS
Thermal ground testing of Concorde and Veras,
considering static and fatigue testing in heat
environment
A71-36464
FPEEDBACK CONTROL
Soviet book on radio control of various flight
vehicles covering closed loop synthesis, missile
guidance, spacecraft trajectory correction and
air traffic control
A71-35403
Hormal shock control systems for supersonic mixed
coapression inlet using feedback loops
[(HASA-TN-D-6382)
FIBERS
Otilization of aerospace nonflammable cellulosic
elastomeric, fibrous, and composite materials in
commercial aircraft refurbishment

B71-29745

N71-30759
PIGHTER AIRCRAF?T
Static force tests of aodel of twin jet fighter
aircraft at various angles of attack and




PINITRE DIPFERENCE THEORY

sideslip angles to obtain data for theoretical
spin studies
[ NASA-TN-D-68625])
FINITE DIFFERENCE THEORY
Finite difference method application to three
dimensional boundary layer calculation on
sphere~- segment surfaces in supersonic flow
A71-35632
Supersonic flov field computation for wing-body
copbinations by shock-capturing finite
difference techniques, discussing improvement
based on Runge-Rutta method

.§71-31330

A71-36303
Small disturbance transonic flows potential
equations numerical solutions, using mixed
finite difference theory
A71-36325
Hypersonic and supersonic angle of attack flow
about asymmetric and axisyametric blunt bodies
based on time dependent finite difference theory
and method of characteristics
[NASA-TN-D-6283] N71-31207
FIRS
Computer programs for calculating airforce
coefficients of wing-horizontal tail and fin-
horizontal tail oscillating in subsonic flow
§71-29342
PIREBS
Heat flux distributions in pools of burning
aircraft fuels for design of protective clothing
for firefighting personmnel
[AD-722774]
FIXED WINGS
Rotary ving downwash influence on fixed wing flow
using magnetic induction vortex model
(DLR-FB-70-62]
FLANE HOLDERS
Afterburning flame stabilization in turbofan
engines
[NASA-TT-P-13657})
FLANE STABILITY
Afterburning flame stabilization in turbofan
engines
[FASA-TT-P-13657)
FLAPS (CONTROL SURFACES)
Pressure measurements of harmonically oscillating
sweptback wing with two flaps in incompressible
flow
{ DLR-FB-70-47] N71-29433
Potential flov solution for STOL wing propulsion
system presenting flov fields, pressure
distribution, and lift coefficient for
externally blown flap, high-1ift configuration
[NASA-TN-D-6394) N71-29774
FLAT PLATES
Detachment prediction in turbulent incompressible
plane flows on thick bodies applied to wall with
disconnections and flat plate normal to wind
A71-34189
Flov visualization and hot-wire measurements,
showing vortex shedding association with
turbulent air jet issuing from flat plate into
cross vind

N71-31376

R71-30040

§71-30350

N71-30350

A71-34659
Two dimensional laminar incompressible fluid flow
past flat plate at various angles of attack,
studying vortex shedding characteristics
A71-36311
Fotch sensitivity of flat plates used as
structural members in aircraft wings tested on
load testing machine
(TB-89) N71-30675
Turbulent boundary layer over flat plate and
coapression corner models studied in hypersonic
gun tunnel
ric/711/11)
PLATHESS
Planar and nonplanar dynamic stability coefficient
using biplanar wind tunnel, free flight system
H71-31107

H71-30747

FLIGHT ALTITUDE
Experimental and theoretical study of biologically
important radiation components and dose
equivalents due to galactic and solar rays at
SST in high atmosphere - sunmary
N71-30779
PLIGHT CHARACTERISTICS
High speed aircraft maneuvers stability
determination by constant angular

SOUBJECT INDEX

pitching/rotation velocity, angle of attack and
flight speed, using Liapunov method
a71-36176
Plight dynamics for aircraft noise reduction, gust
effects decrease and dynamic stability of
parachute load systems
A71-36752
Aircraft design, flight characteristics, and
atmospheric effects on sonic boom during
supersonic and hypersonic flight
R71-30787
PLIGHT CORTBOL
Theory of controllability for parabolic and second
order hyperbolic systems and for hereditary
differential systems applied to stabilization of
high speed aircraft in gust load disturbances
[AD-722072} N71-29430
Approximative solution of nonlinear potential
equation for squall disturbance in tramssonic
range and pressure distribution on aircraft
K71-31061
FLIGHT INSTRUMENTS
Holographic imagery for aviation and space flight
[JPRS-53420] N71-30361
FLIGHT PATHS
STOL aircraft guidance capability with onboard
digital computer, maintaining time of arrival
envelope at way points along complex flight
paths
[AIAA PAPER 71-770] A71-35528
Omega navigation application to general aviation
aircraft, presenting diurnal course shift to
overcome deficiencies
A71-35767
Dynamic positioning stationkeeping and stability
criteria for formation flight systems extended
to helicopter and V/STOL transports
271-35923
Cost effective high speed projectile trajectory
plotting system for gunnery range
instrumentation, applying to aircraft path
recording during automatic landing control

A71-36613

Approach guidance system for side-firing tactical
aircraft

[AD-722412) N71-29708

Statistical analysis of Navy and Marine aircraft
activity and airspace usage in Peb. and Mar.
1970 as part of National Airspace Otilization
Systen
[AD-722698)

PLIGHT RECORDERS

Analysis of 79,000 hours data obtained from NASA
V-G6/VGH flight recorders installed on 734
general aircraft engaged in eight types of
operations

¥71-30174

N71-30782
PLIGHT SAFETY
ATC system safety problems from user standpoint,
considering requirements by pupil, test and
airline pilots and 1light, private, business,
taxi and military aircraft
A71-35372
PLIGHT SIBULATIOR
Simulation studies for development of
certification criteria applicable to SST takeoff
and engine failure
¥71-30777
PLIGHT SIMULATORS
Total in-flight simulator /TIPS/ in variable
stability C-131 aircraft, describing potential
as design tool -
[AIA2 PAPER 71-794] A71-35529
Link 747 simulator with six degrees of motion
systen for engineers and pilot training
A71-36970
Boeing 747 digital computer type flight simulator
with four degrees of movement for engineer and
pilot training
A71-36971
Influence of lateral motion on effectiveness of
flight simulators in training air transport
pilots
K71-30772
PLIGHT TESTS
French flight test center role in development and
certification of Concorde aircraft, considering
cooperation wvith industry

[AIAA PAPER 71-784] A71-35526



SUBJECT INDEX

Total in-flight simulator /FIPS/ in variable
stability C-131 aircraft, -describing potential .
as design tool
[AI22r PAPER 71-794) 471-35529

L-1011 £light test program, describing aircraft
design and performance
{AIAA PAPER 71-789] 471-35531

Performance evaluation of variable geometry
external fuel tank prototypes by static
structaral tests, -wind tunnel tests and flight
tests on P-111 aircraft
[AIAA PAPER 71-763) A71-35533

Bxperimental and theoretical aeroelastic analysis
of Fokker F-28 T tail, using flutter model and
flight flutter tests

A71-35649

BAC 111 autopilot development, discussing computer
conpatible systen for digital representation of
airborpe flight test data and direct
transmission to ground-based computers

A71-36672

Flight tests for evaluating effect of wing-tip
vortex vwake generated by large jet transports on
smaller aircraft

H71-30765

Vertical situation display concept for alleviating
probleps of inadequate guidance and display
information for making steep approaches

§71-30770

Flight tests to determine handling gualities of
general aviation aircraft during ILS approaches
in turbulent air

. K71-30771

Problew of wind gust absorption by aircraft
structures, and flight tests of prototype H-~100
[ NASA-TT-P-13754] ¥71-30848

Data acquisition system for US-2A aircraft
training flight evalunations
{AD-722583]

FLOW CHARACEERISTICS

laninar boundary layer on ving profiles and bodies
of revolution, calculating flow characteristics
based on integral momentum relation

§71-31347

A71-304424
Mesh method for supercritical transonic flow
calculation vith normal or oblique shock wave at
trailing edge
371-35799
Inclined vedges 'in rarefied hypersonic flow
conditions, investigating base and wake pattern
geometrical and aerodynamic characteristics
A71-36756
PLO¥ DEFLECYTION
Supersonic flow past V-shaped wings with leading
edges, applying method of establishment to space
variable for pressure distribution
A71-35647
Two dimensional lanminar incompressible fluid flow
past flat plate at various angles of attack,
studying vortex shedding characteristics
A71-36311
Subcritical nonlinear potential flows over two
dimensional subsonic airfoils by multistrip
method of integral relations
471-36330
FLOW DISTORYIOR
Computerized propeller design considered flow
field distortion by hub
§¥71-29690
FLOW DISTRIBUTION
FPlow field induced by aircraft trailing vortices
near ground during takeoff and landing, noting
experimental departure from theory
A71-34900
Hypersonic viscid-inviscid internal flow field
interaction with lamipar boundary layer in
circular ducts, using method of characteristics
and implicit finite difference schese
A71-35281
Flow distribution behind laminar boundary layer
separation point in supersonic flow, calculating
plateau region pressure
A71-35629
Supersonic flow field computation for wing-body
conbinations by shock-capturing finite
difference techniques, discussing improvement
based on Runge-Kutta method
A71-36303
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Dynamic- parameters of supersonic.flow incident .on-
conical bodies at large angles of attack,
considering flow -field and entropy distribution

' 171-36328

Near wake .streamline configquration..in syametry
plane of slender cone in hypersonic flow at free
streaa Nach nusber 7

A71-36758

Rotary wving downwash influence on fixed wing flow
using sagnetic induction vortex model
[ DLR-PB-70-62] B71-30040

Augmented ram ving vehicle performance and flow
field for high speed ground transportation

§E71-31208

Hypersonic and supersonic angle of attack flow
about asymmetric and axisymmetric blunt bodies
based on time dependent finite difference theory
and method of characteristics
[(NASA-TH-D-6283)

FLOW BQUATIOES

Self similar numerical and asyeptotic solutions of
laminar aulticoaponent isothermal boundary layer
equations for large blowing rates

§71-31207

AT71-35633
FLOW BEASUREMENT
FPlow visualization apd hot-wvire measurements,
showing vortex shedding association with
turbulent air jet issuing from flat plate into
cross wind
A71-34659
Vortex laser Doppler velocimeter system for
aircraft wake turbulence velocity profile
mapping, describing optical arrangements, back
and forward scattering modes and prototype
desigun
. A71-35756
PLOW RESISTANCE
Turbulent boundary layer interaction with
supersonic outer flov behind step, calculating
pressure distribution, nmomentum thickness and
friction
A71-35631
FLOW THEORY
Laninar boundary layer on wing profiles and bodies
of revolution, calculating flow characteristics
based on integral momentum relation
A71-348424
Supersonic jet interaction’ with turbulent wake,
calculating plane and axisymmetric flow behind
body butt face
A71-35630-
FLOW VELOCITY
Wing tip vortex test demonstrating use of Laser
Doppler Velocimeter systea for measuring gas
velocities vith high spatial and temporal
resolution
{NASA-CR-119804]
FLOW VISUALIZATION
Flov visualization and hot-wire measurements,
shoving vortex shedding association with
turbulent air jet issuing from flat plate into
cross wind

§71-30278

A71-34659
Supersonic cylindrical freon compressor with low
blade height for elementary compression and flow
visualization aerodynamic and thermodynamic
tests
A71-354867
Experimental capabilities and operating comditions
of hydrodynamic wind-water tunnel including flow
visualization
[ NASA-TT-F-13727]
FLUID DYRANICS
Fluid dynamics numerical methods - Conference,
University of California at Berkeley, September
1970

N71-30263

A71-36301
PLUID FILTERS
Three micron absolute main oil filter for aircraft
gas turbine lubrication system, discussing
indicator systemr and bench and engine tests
A71-35488
FLUID PLOW
Dirichlet problem in hodograph plame of
compressible fluid flowv from aircraft,
helicopter blades or turbine blade airfoils
A71-35470
Poras and causes of noise due to fluid flow
[ NLL-CB-TRANS-5424-/9022.09/] N71-29622



PLUOBROSCOPY

FLOUOOROSCOPY R
Aircraft parts testing by BEDT methods, considering
ultrasonic systea for valve defects and
fluorescent particle system for crack detection
471-37056
PLUTTER ANALYSIS
Aircraft structural parameters optiamization
satisfying flutter velocity constraint and
sinisum mass, applying to box beaa design
A71-34874
Experimental and theoretical aeroelastic analysis
of Fokker F-28 T tail, using flutter model and
flight flutter tests
A71-35649
Aeroelastic and flutter anpalysis for T tail of
Pokker P.28
¥71-29344
Bethod for calculating flutter using interference
aerodynamic forces between wing and tail
N71-29345
Supersonic panel flutter and aerodynamic load
stress analysis of finite cylindrical shells
based on Galerkin method and aerocelastic
equilibrium equations
[aD-722447]) H71-31183
FLYING PLATFORNS
Radio controlled small aircraft as measurement
platfora for meteorological sensors, discussing
developnent and performance from field tests
A71-35334
FOAMS
Polyisocyanurate foam and intumescent paint for
thermal protection of aircraft passengers in
ground accident fires
N71-30758
FOG
Fog dissipation programs by commercial and
military agencies
A71-36450
FORCE DISTRIBUTION
Lift force distribution calculation technique for
wvings wvith jet flaps imcluding rectangular aad
svwept wing examples
{ BASA~TT-F-13714] ¥71-30852
FORESTS
Using helicopter for spray dusting forests with
DDT for tick borme encephalitis
(aD-703998] N71-29557
FORGIRG
Closed die forgings of vacuum remelted carbon and
lov alloy steels to improve transverse ductility
and microcleanness for aircraft industry
A71-35336
FORMATIORS
Dynamic positioning stationkeeping and stability
criteria for formation flight systems extended
to helicopter and ¥/STOL transports
A71-35923
FRACTURE STRENGTH
Thickness effect on fracture toughness and crack
propagation of Al alloy sheets used for aircraft
skins
A71-35153
Damage tolerant aircraft structures material
toughness and residual streangth, presenting
fracture test results on precracked panels
reinforced with crack stoppers
A71-35157
Fatigue crack initiation and growth and residual
strength of F-100 wing, comparing service
failure data with full scale fatigue test
results
A71-35159
DC-10 fuselage pressure shell fail-safe design,
presenting analysis methods for residual
strength prediction of damaged stiffened panels
A71-35160
Helicopter rotor blades fail-safe design,
presenting criteria for fatigue loaded
structures residual strength and life based on
crack propagation rate methods
a71-35163
PRAGHENTATION
Status of research program to develop criteria for
designing aircraft protective devices from rotor
fragments
N71-30762
FRBE FLIGHT
Planar and nonplanar dynamic stability coefficient

SUBJECT INDBX

using biplanar wind tunnel, free flight system
’ §71-31107
PREE FLOW

Foise generation due to inlet free streanm
turbulence incident on isolated stators and
rotors, using flat plate cascade blade rov model

271-36498

Fear vake streamline configuration in syametry
plane of slender cone in hypersonic flow at free
strean 8ach number 7

A71-36758
FREE VIBRATION

Computation of uncoupled vibrations of rotary
vings using transfer matrix method
[DLR-PB-70-63]) ¥71-29543

FRREOR

Supersonic cylindrical freon compressor with low
blade height for elementary compression and flow
visualization aerodynamic and thermodynamic
tests

A71-35467
PREQUENCY ASSIGNMENT

Third order-two signal intermodulation products
for 242 frequencies betvween 225 and 400 MHz as
used in PAA frequency assignment processes
[ ECAC-PR-70-018] H71-29551

Third order-two signal intermodulation products
for 360 frequencies between 118 and 136 MHzZ when
50 kHZ channel spacing is used as in PAA
frequency assignment processes
[ ECAC-PR-70-016] H71-29552

Third order-two signal intermodalation products
wvithin 118-136 MHz band with S50 kHz spacing
[ECAC-PR-70-015] N71-29554

PREQUBNCY RARGES

Airborne communications with AN/ARC-154
transceiver in single radio, discussing extended
frequency coverage, multimode operation,
navigation and input/output provisions

A71-35758
FRICTION

Lubrication by boundary, elastobydrodyramic, and
fluid films, wear due to fretting, erosiom,
scuffing, and pitting, and friction in aircraft
[ NASA-TN-X-67872) N71-31134

PUBL SYSTENS

Use of air-assist fuel nozzle to reduce exhaust
enissions from gas turbine combustor at
simulated idle conditions - J-57 engine
[ HASA-TR-D-6404] N71-31456

FPOEL TANKS .

Performance evaluation of variable geometry
external fuel tank prototypes by static
structural tests, wind tunnel tests and flight
tests on P-111 aircraft
[AIAR PAPER 71-763] A71-35533

PUEL-AIR RATIO

Gaseous fission measurements from jet engine
afterburners over range of fuel-air ratios
[ NASA-TH-X-2323} N71-30117

PUOLL SCALE TESTS

Design, analysis and testing of P-111 complex
fuselage full scale section of composite
materials, noting weight savings
[ SAWE PAPER 889] 271-35825

PUSELAGRS

DC-10 fuselage pressure shell fail-safe designm,
presenting analysis methods for residual
strength prediction of damaged stiffened panels

271-35160

Design, analysis and testing of P-111 complex
fuselage full scale section of composite
matetials, noting weight savings
{ SAWE PAPER 889]) A71-35825

GAS BEARINGS
Stability of equilibrium state of rotor in
pressurized gas bearing
{AD-722828] N71-31213
G6AS FLOW
Method of characteristics application to
supersonic jet and nozzle gas flow with
allovance for equilibrium and nonequilibrium
condensation
A71-35636
Wing tip vortex test demonstrating use of Laser
Doppler Velocimeter system for measuring gas
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velocities with high spatial and temporal
resolution
[NASA-CR-119804)
GAS JBTS
Shock standoff distance and Mach disk diameter
measurenments in underexpanded sonic jets, using
nitrogen dioxide-tetroxide vorking fluid
A71-34895
Jet penetration into Mach 2 airstream using
sweptback injectors at angle of attack
[ HASA-TN-X-2319]
GAS TURBINE ENGINES
Soviet book on subsonic gas turbine passenger
planes pover supply systems covering Boeing 747,
short haul aircraft, DC-10, L-1011, etc
A71-34472
Gas turbine with high velocity combustor, pure
impulse compressor and turbine and isothermal
burner

N71-30278

§71-29920

A71-34590
Gas turbine engines materials and components
equivalent service life estimation
A71-35452
Gas turbine engine steels and Ni alloys heat
resistance, examining fatique 1life and creep
properties at various temperatures and test
durations
A71-35453
Gas turbine engine nozzle guide vanes under pulsed
thermal operation, discussing service life
evaluvation and increase
a71-35455
Aircraft gas turbine engine components equivalent
testing by shortening testing time required to
increase service life
A71-35460
Three micronm absolute main oil filter for aircraft
gas turbine lubrication system, discussing
indicator system and bench and engine tests
A71-35488
Propulsion systenms trends for 1980s, discussing
environmental noise levels, stoichioretric gas
turbine engines for military aircraft, high
bypass ratio engines for V/STOL aircraft, etc
A71-35625
Computerized solutioms of gas turbine engines
motion equations, considering Buler, fourth
order and fifth order Runge~-Kutta, Adams,
Bashforth and implicit methods
A71-36809
Jet aircraft noise sources and reduction from gas
turbine engines including jet exhausts, fans,
1lift devices, and unducted rotors
N71-30785
GAS 'TURBINES
Stream lines construction in meridional plane of
blade nozzle annular cascades of steam and gas
turbines in subsonic and supersonic flow
A71-38446
GASBOUS DIFFUSION
Gaseous fission measurements from jet engine
afterburners over range of fuel-air ratios
[ HASA-TH-X-2323]) §71-30117
GEHERAL AVIATION AIRCRAFT
Omega navigation application to general aviation
aircraft, presenting diurnal course shift to
overcome deficiencies
A71-35767
GEOLOGY
Geological exploration, development of ultrasonic
flov detector, review of scientific
developments, and tactical aircraft in Bastern
Europe
[JPRS~53428]
GLIDE PATRHS
Analysis of glide-slope information requirements
for low visibility aircraft landing approach
using Kalman filter-optimal control combination
to simulate DC-8 control systen
[(AD-722655]
GOVERNNENT/INDUSTRY RELATIONS
French flight test center role in development and
certification of Concorde aircraft, coansidering
cooperation with industry
[AIaA PAPER 71-784)
GRAPHITE
High modulus graphite composites application for
structural veight reduction and stiffness
requirement without streangth loss

§71-30033

H71-30887

A71-35526

GYROSCOPIC STABILITY

A71-35202
GREAT BRITAIN
Economic appraisal of British aerospace industry
and plans for future development
E71~30940
GROOVING
Chevron cutting and effects of braking on wear of
aircraft tires
¥71-30768
GROUND EPFFECT
Flov field indaced by aircraft trailing vortices
near ground during takeoff and landing, noting
experimental departure froa theory
a71-34900
Trailing wake hazards of large transports in
takeoff and landing, examining configuration
stability of vortex pair in ground effect
A71-35757
GROUND EFPECT MACHINES
Use of aerodynamic 1ift for application to high
speed ground transportation by two dimensional
airfoils
{PB-197242] N71-29762
Augmented ram wing vehicle performance and flow
field for high speed ground transportation
N71-31204
GROUND HANDLING
Lockheed L-1011 passenger jumbo jet layout, ground
handling and servicing
AT71-35995
Narita site Tokyo international airport,
discussing transportation, runways, ground
handling, navigation aids, lighting, etc
271-35997
GROUND SUPPORT EQUIPHNENT
Test methods and testing techniques for
determining technical performance and safety
characteristics of ground support service
aviation equipment
[(2D-723036]
GROUND TESTS
Thermal ground testing of Concorde and Veras,
considering static and fatigue testing in heat
environment

§71-30258

A71-36464
GUIDE VANES
Gas turbine engine nozzle guide vanes under pulsed
thermal operation, discussing service life
evaluation and increase
A71-35455
GUST ALLEVIATORS
Probler of wind gust absorption by aircraft
structures, and flight tests of prototype H-100
[ NASA-TPT-FP-13754] N71-30848
GUST LOADS
Gust loading on tvwo dimensional thin airfoil in
compressible flow, deriving closed-form lift
expression
a71-35285
Flight dynamics for aircraft noise reduction, gust
effects decrease and dynamic stability of
parachute load systeas
A71-36752
Theory of controllability for parabolic and second
order hyperbolic systems and for hereditary
differential systenms applied to stabilization of
high speed aircraft in gust load disturbances
[aD-722072] N71-29430
GYROCONPASSES
Gyrocompass stability during circulations and
arbitrary periodic naneuvers, taking into
account translational motion vertical inertia
coaponent
A71-35604
Statistical analysis of gyrocompass mode of A-6A
inertial navigation systea
[BM-511]
GYROSCOPIC STABILITY
Holographic interferometry fringe patterns
interpretation for small displacements
measurenent, considering precision gyro
stability

¥71-30315

A71-35286
Gyrocompass stability during circulations and
arbitrary periodic maneuvers, taking into
account translational motion vertical inertia
component
171-35604
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HARDWARE

H
HARDWARRB
Hardvare executive control with associative memory
for avionic digital conmputer system, comparing
conputation speed, cost and reliability wath
software method
A71-35778
HABNONIC OSCILLATION
Numerical analysis of aerodynamic loads and
coefficients for tandem and T tall surfaces
harmonically oscillating in subsonic flow
§71-29335
Calculation of pressure distributions over wings
with harmonic oscillating control surfaces using
kernel function method
N71-29346
Unsteady pressure measurements on harmonically
oscillating swept wing with two control surfaces
in incompressible flow
H71-29350
Pressure measurements of harmonically oscillating
sweptback wing with tvo flaps in incompressible
flow
{DLBR-FB-70-47])
HEAT FLUX
Heat flux distributions in pools of burning
aircraft fuels for design of protective clothing
for firefighting personnel
[(AD-722774)
HEAT RESISTANT ALLOYS
Room temperature ultrasonic frequency fatigue
behavior of Ni-base superalloy single crystals
A71-34493
Serifinished product prodection technology
influence on heat resistant alloys mechanical
properties, considering forging, rolling,
casting, melting, diffusion welding and powder
metallurgy

H71-29433

N71-31376

A71-36725
HEAT SINKS
Heat sink capabilities of Jet-A fuel - heat
transfer and coking studies
[NASA-CR-72951}
HEAT TRANSFPER
Supersonic aircraft propulsion by external heat
addition, discussing numerical method for
stitable caret wing design

H71-31482

A71-35398
HEATERS
Heater and nozzle design of ONERA/SU4MA hypersonic
wind tunnel for supersonic combustion ramijet
tests
( ONERA-TP-924]
HELICOPTER DESIGN
Helicopter rotor blades fail-safe designm,
presenting criteria for fatigue loaded
structures residual strength and life based on
crack propagation rate methods

A71-36017

A71-35163
Analytical weight determination of articnlated
shaft driven helicopter main rotor blades,
presenting computer program
[ SAWE PAPER 893)
HELICOPTER PERFORNMANCE
Helicopter rotor noise due to blade-vortex
interaction, using linear gust model

A71-35826

AT1-36934
HELICOPYTERS
Airborne nucleonics equipment design for
indicating helicopter 1ift capability using X
ray backscatter from Kr-85, temperature sensor,
and digital computer
[SAR-805-1) H71-29215
Using helicopter for spray dusting forests with
DDT for tick borme encephalitis
[AD-703998]) H71-29557
Systems analysis of directional control, rotary
ving vibratory loads, 1lift sharing, and fuselage
vibration and damping during helicopter
maneuvers
H71-30775
HEBMISPHERE CYLINDER BODIES
Laminar convective heat transfer rates on
hemisphere cylinder in rarefied hypersonic flow,
comparing experimental results with Cheng, Davis
and Lees theories
A71-34902

SUBJECT INDEX

HIGH ALTITUDE
Bvaluating effects of high altitude turbulence
encounters on XB-70 airplane
[FASA-TH-D-6457} N71-30718
Experimental and theoretical study of biologically
important radiation coaponents and dose
equivalents due to galactic and solar rays at
SST in high atmosphere - summary
N71-30779
Study of concept of inertially aided barometric
altimetry systen to meet vertical separation
requirements of 1000 and 2000 feet for Mach 3.5
aircraft in altitude hold at 80,000 feet
[NASA-CR-1770] R71-31307
HIGH BHERGY ELECTROES
Velocity determination in hypersonic lov density
wvind tunnel based on high energy electron bean
produced nitrogen ions time of flight
A71-3u887
HIGH PREQUENCIES
Compact, self contained, symmetrical antenna for
airborne use at high fregquencies with capability
to function in tvo independent modes for both
transmission and reception
{(aD-722736]
HIGH SPEED
Use of aerodynamic lift for application to high
speed ground transportation by two dimensional
airfoils
[PB-197242] N71-29762
Moving long cylindrical model for aerobraking
tests at high speed in drop wire facility
N71-31109

¥71-29895

HOLOGERAPHY
Holographic interferometry fringe patterns
interpretation for small displacements
measurement, considering precision gyro
stability
A71-35286
Holographic display for blind landing system with
variable image perspective over wide field of
view, using collimated or cylindrical laser beamn
A71-36061
Holographic imagery for aviation and space flight
[(JPRS-53420] N71-30361
HORIZONTAL TAIL SURFPACES
Computer programs for calculating airforce
coefficients of wing-horizontal tail and fin-
horizontal tail oscillating in subsonic flow
N71-29342
BUBS
Computerized propeller design considered flow
field distortion by hub
N71-29690
HUNAN TOLEBRANCES
Comparison test to evaluate perceived noise level
for STOL and other aircraft sounds
[WR-70-9]
BYDRAULIC BQUIPNENT
Characteristics of hydraulic systems and
application to aircraft systens
(ap-701974}
HYDRAULIC FLUIDS
Characteristics of hydraulic systems and
application to aircraft systeas
{AD-701974]
HYDRAULIC TEST TUNNELS
Experimental capabilities and operating conditions
of hydrodynamic wind-water tunnel including flow

871-31075

§71-29562

N71-29562

visualization
[ RASA-TT-P-13727] N71-30263
HYDRODYKANICS
Characteristics of hydraulic systems and
application to aircraft systems
{AD-701974] B71-29562

Bxperimental capabilities and operating conditions
of hydrodynamic wind-wvater tunnel including flow
visualization
[ HASA~-TT-P-13727]

HYDROGEN PUELS

Design and development of air breathing engine

system for space shuttle vehicle

¥71-30263

N71-29607

HYPERSONIC AIRCRAPT
Hypersonic aircraft design usable as transport or
space shuttle, determining aerodynamic behavior

in viscous flow
A71-36431



SUBJECT INDBX

HYPERSONIC BOUNDARY LAYER
Binary laminar boundary layer in hypersonic
axisysmetric stagnation point flow with
temperature dependent material properties,
presenting exact and approximate calculation
methods
A71-354822
HYPBERSONIC FLIGHT
Aircraft design, flight characteristics, and
atmospheric effects on sonic boom during
supersonic and hypersonic flight
¥71-30787
HYPERSONIC PLOW
Laminar convective heat transfer rates on
henisphere cylinder in rarefied hypersonic flow,
comparing experimental results with Cheng, Davis
and Lees theories
471-34902
Bypersonic viscid-inviscid internal flov field
interaction with laminar boundary layer in
circular ducts, using method of characteristics
and implicit finite difference scheme
A71-35281
¥ shaped conical wing in supersonic and hypersonic
flow with shock attached to leading edge,
investigating complex wave system with tinme
dependent and analytical methods
a71-36339
Near wake streamline confiquration in symmetry
plane of slender cone in hypersonic flow at free
stream Mach number 7
a71-36758
HYPERSONIC GLIDERS
Thermal ground testing of Concorde and Veras,
considering static and fatique testing in heat
environment
A71-36u64
HYPERSONIC WAKES
Inclined vedges in rarefied hypersonic flow
conditions, investigating base and wake pattern
geometrical and aerodynamic characteristics
A71-36756
HYPERVELOCITY PROJECTILES
Cost effective high speed projectile trajectory
plotting systes for gunnery range
instrumentation, applying to aircraft path
recording during automatic landing control
271-36613
HYPERVELOCITY WIHD TUNNELS
Velocity determination in hypersonic low density
vind tunnel based on high energy electron bean
produced nitrogen ions time of flight
A71-34887
Heater and nozzle design of ONERA/SUMR hypersonic
vind tunnel for supersonic combustion ramjet
tests
[ONERA-TP-924] A71-36017
Integral equations of motion and momentum for
hypervelocity wind tunnel nozzle design
[AD-7223461 ¥71-29906
Support systems and operational design of nitrogem
hypervelocity blowdown wind tunnel
(aAD-722345]) N71-29907
Turbulent boundary layer over flat plate and
conpression corner models studied in hypersonic
gun tunnel

[Ic/71/11} §E71-30747

|
ICE PREVENTION
Aircraft ice protection problems, considering one
dimensional Stefan method for cyclic deicing
systen
A71-34850
INAGIEG TECHRIQUES
Real time recomnaissance cockpit display systen
for airborne sensor systems, providing night
combat imagery
A71-35772
IBPACT DAMAGE
Wing structural elements ballistic damage
tolerance and residual fracture strength
characteristics, discussing projectile velocity,
impact angle and target thickness effects
A71-35161
I8-PLIGHT HMONITORING
Total in-flight simulator /TIFS/ in variable
stability C~131 aircraft, describing potential

a-25

INSTRUARST .APPROACH

as design tool
[AIAA PAPER 71-794]
INCONPRESSIBLE FLOW. 3
Detachment prediction in turbulent incompressible
plane flows on thick bodies applied to wall with
disconnections and flat plate normal to wind
AT1-34189
Viscous stresses distribution in isothersal
incompressible turbulent boundary layer with
positive pressure gradient by diffusers in open
jet wind tunnel

A71=-35529

A71-38209
Inviscid incoapressible flov past thin circumlar
arc airfoil at zero incidence, expanding for
complex potential or velocity in powers of
thickness ratio
AT1-34674
Incompressible turbulent boundary layers at low
Reynolds numbers, using eddy viscosity and
mnixing length concepts for computation
A71-34888
Steady incompressible flow with potential vortex
over flat surface under suction
A71-34889
Plane laminar incompressible jet flow along N
parabola with no external stream, using second
order boundary layer theory
[ASME PAPER 71-APN-HNN] A71-36268
Two dimensional lasinar incompressible fluid flow
past flat plate at various angles of attack,
studying vortex shedding characteristics
A71-36311
Unsteady pressure measurements on harmonically
oscillating swept wing with two control surfaces
in incoapressible flow
§71-29350
Pressure- measurements of haramonically oscillating
sweptback wing with two flaps in incoampressible
flow
[ DLR-PB-70-471}
INDEXES (DOCUMERTATION)
Aircraft industry license norms and standards,
describing indexing procedures, storage
techniques and data recovery operations with
computer

B71-29433

A71-36810
INDIANA
Airport study for Vigo County, Indiana vith data
bank of airport activity for past 10 years
{PB-197309] N71-29721
INERTIAL FAVIGATION ,
ATC avionics equipment, discussing inertial area
navigation, autopilots, airborne data
acquisition, altitude reporting, collision
avoidance, CAT, satellite communications, etc
A71-384615
Statistical analysis of gyrocompass node of A-6A
inertial navigation systenm
{BRA-511]
INLET PLOW
Noise generation due to inlet free stream
turbulence incident on isolated stators and
rotors, using flat plate cascade blade row model
A71-36498
Design and characteristics of supersonic inlet
controls for minimizing inlet unstarts
[ NASA-TN-D-6408]) N71-30072
Velocity profile control tests of diffuser wall
bleed to control combustor inlet airflow
distribution
[ NASA-TN-D-6435)
INLET SOZILES
Plight test investigation of effects of variable
geometry plug nozzles installed on £-106b
aircraft
[ NASA-THE-X-2295])
INSPECTION
Patigue crack length relationship with aircraft
inspection intervals and structural
reinforcement, high strength materials, and
aircraft usage effects

¥71-30315

H71-30817

§71-30283

N71-30783
INSTROBREHEY APPROACH
Hathematical perturbation models of aircraft ILS
approach and landing
[VTH-159) §71-29496
Terminal area studies with XC-142, Xv-5, Do-31,
and P 1127 aircraft to develop powered lift
control techniques for instrument approach



INSTRUBENT ERBORS

H71-30774
INSTRUNENXT ERRORS
Rotor asyametry effect on errors of two degrees of
freedom gyro sounted or dynamic platform
A71-35608
Mass and center of gravity determining systea
model, describing eguipment, operation
principle, calibratiorn data and technigues
accuracy and errors
[ SAWE PAPER 879] . A71-35824
Statistical analysis of gyrocompass mode of A-62
inertial navigation systes
[BRN-511]
INSTRUMENT FLIGHT RULES
Flight simunlator evaluation of aircraft instrument
departure procedure
[ PAA-PS-600-2]
INSTRUNEET LANDING SYSTENS
Air navigation and traffic control systems with
application to Western Europe and Atlantic area,
noting requirements for ILS successor

®71-30315

H71-29635

471-35998
Holographic display for blind landing system with
variable image perspective over wide field of
vievw, using collimated or cylindrical laser bean
A71-36061
Mathematical perturbation models of aircraft ILS
approach and landing
{VTH-159] N71-29896
Systems analysis of aircraft, aircraft guidance
and control systems, and atmospheric turbulence
for low visibility instrument landing systenm
requirements
[AD-722773] N71-30173
Minimum variance estimates of signal derivatives
with application to case of aircraft descent
rate in instrument landing systenms
[NASA-CR-111928] N71-30241
Flight tests to determine handling qualities of
general aviation aircraft during ILS approaches
in turbulent air
W71-3077%
Rnalysis of glide-slope information requirements
for low visibility aircraft landing approach
using Kalman filter-optimal control combination
to sipmulate DC-8 control systen
[AD-722655)
IBTEGRAL BQUATIONS
Integral equations of motion and momentum for
hypervelocity wind tunnel nozzle design
[AD-7223461]
INTERFACE STABILIYY
Turbulent wakes flov entrainment mechanisnm,
investigating turbulence spreading near
interface between laminar and turbulent regions
A71-34899

N71-30887

§71-29906

INTERFERENCE LIFT
Numerical analysis of aerodynamic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonic flow including
interference lift
[ AGARD-CP-80-71-PT-1] N71-29333
Wing interference lift line lattice simulation and
application to aerodynanmic loads on tandem wings
in unsteady flow
N71-29336
INTBRFEROMETRY
Holographic interferometry fringe patterns
interpretation for \small displacements
measurement, considering precision gyro
stability
A71-35286
INTERNODULATION
Third order-two signal intermodulation products
for 242 frequencies between 225 and 400 MHZz as
used in FRA frequency assignment processes
[ ECAC-PR-70~018) ®71-29551
Third order-two signal intermodulation products
for 360 frequencies between 118 and 136 MHz when
50 kHz channel spacing is used as in FAA
frequency assignment processes
{ ECAC-PR-70-016] N71-29552
Third order-two signal intermodulation products
within 118-136 MHz band with 50 kHz spacing
{ ECAC-PR-70-015] H71-295584
INFERNAL COMBUSTION ENGIBES
Aerodynamic characteristics, rocket nozzles,
spacecraft propulsion, antenna design, and
internal combustion engines

SUBJECT? INDEX

(HASA-CR-119315]
INTERNEATIONAL COOPERATION
New IATA passenger and baggage international air
transport conditions, discussing
passenger/carrier legal relationships, with
enphasis on differences between new and old
regulations

§71-31106

A71-36918
Pinnish air traffic lav based on international
civil aviation convention, discussing
regulations relative to aircraft, personnel and
airports
A71-36919
Warsav air traffic convection agreements as
amended at The Hague and Guatemala, presenting
air transport regulations in present fora
A71-36920
Simulation studies for development of
certification criteria applicable to SST takeoff
and engine failure
N71-30777
INVISCID FPLOW
Inviscid incompressible flow past thin circular
arc airfoil at zero incidence, expanding for
complex potential or velocity in powers of
thickness ratio
A71-34674
Hypersonic viscid-inviscid interpal flow field
interaction with laminar boundary layer in
circular ducts, using method of characteristics
and implicit finite difference scheme
A71-35281
YONOSPHERIC PROPAGATION
Satellite-to-aircraft links propagation
characteristics, considering specular reflected
signals, diffuse scattering and scattering
function
471-35097
ISOTHERRAL LAYERS
Viscous stresses distribution in isothermal
incompressible turbulent boundary layer with
positive pressure gradient by diffusers in open
jet wind tunnel
A71-34209
Self similar numerical and asymptotic solutions of
laminar multicomponent isothermal boundary layer
equations for large blowing rates
271-35633

J
J-57 ENGINE

Use of air-assist fuel nozzle to reduce exhaast
emissions from gas turbine combustor at
simulated idle conditions - J-57 engine
{FASA-TH-D-6404]

JACKS (LIPTS)

Aircraft weighing in place during maintenance
operations, describimg load cell equipped jacks
design for time saving weight determination
[SAWE PAPER 898]) A71-35814

JET AIRCRAFP?T

Junbo jet trailing vortex mathematical model for

studying effect on penetrating aircraft
A71-35754

Large jet transport aircraft trailing vortices,
studying velocity fields, core diameters and
logarithmic variations of circulation

§71-31456

A71-35755
Administrative techniques of cost/veight tradeoff
program for jet transport airplane
[ SAWE PAPER 899] A71-35812
Determination of relationship between visibility
of in-flight jet exhaust to SAE smoke number
[ FAA-NA-71-24) N71-29307
Theory of controllability for parabolic and second
order hyperbolic systems and for hereditary
differential systenms applied to stabilization of
high speed aircraft in gust load disturbances
[AD-722072]} H71-29430
Reductions in smoke level and carbon monoxide
emissions resulting from air-assist fuel nozzles
in jet aircraft exhaust pollutant tests
K71~30784
JBT AIRCRAPY NOISE
Probable impact of future supersonic transport
aircraft operations on noise enviroament around
seven airports in 0OS

[AD-722365] §71-29777



SUBJECT INDEX

Jet aircraft noise sources apnd reduction from gas
turbine engines including jet exhausts, fans,
1ift devices, and unducted rotors

N71-30785
JBT ENGINE PUELS

Antivear property assessment of piston engine and
aviation jet fuels under point contact
conditions, recommending ball and cylinder test
technique

A71-346847

Heat sink capabilities of Jet-A fuel - heat
transfer and coking studies
[ NASA-CR-72951]

JET ENGINES

Performance characteristics of jet engines
equipped with afterburner, discussing
combustion, flame stabilization, outlet nozzle
regulation and operational cost

H71-31482

A71-35439
Aircraft jet engine application of electric
discharge machining for repetitive continuous
production, considering automated closed cycle
equipnent
{SHE PAPER KR-71-143] A71-36658
Determination of relationship between visibility
of in-flight jet exhaust to SAE smoke number
[ PAA-R2A-71-24) §71-29307
Control equipment and engine development for air
pollution control from jet aircraft engime
emissions
H71-31403
JET EXHAUST
Determination of relationship between visibility
of in-flight jet exhaust to SAE smoke number
[FAA-NA-71-24}) §71-29307
Control equipment and engine development for air
pollution control from jet aircraft engine
emissions
B71-31403
JBT PLAPS
Lift force distribution calculation technique for
wings with jet flaps including rectangular and
swept ving examples
[NASA-TT-P-13714}
JET FLOW
Plane laninar incompressible jet flow along
parabola with no external stream, using second
order boundary layer theory
[ASME PAPER 71-APM-HHN]
JBET INPINGEMENRT
Supersonic jet interaction with turbulent wake,
calculating plane and axisymmetric flow behind
body butt face

§71-30852

171-36268

A71-35630
JET LIPT
Hybrid Vv/STOL jet 1lift aircraft design, examining
wving area-lift engine bypass ratios relation
(AIAA PAPER 71-767) A71-36273

K

KALNAN~SCHNIDT PILTERING
Mininum variance estimates of signal derivatives
with application to case of aircraft descent
rate in instrument landing systens
{HASA-CR-111928}
KEELS
Aerodynamic and deployment characteristics of twin
keel all-flexible parawing rigged with several
variations of multistage canopy and suspension
line reefing system
[ NASA~-TN-D-6306]
KERNEL PUBCTIONS
Bethod for calculating flutter using interference
aerodynanic forces between wing and tail
H71-293485
Calculation of pressure distributions over wings
with harmonic oscillating control surfaces using
kernel function method

§71-30241

B71-30748

¥71-29346
KINENATICS
Kinematics of subsonic unsteady alrloads on
multiple lifting surfaces
¥71-29339

L-1011 AIRCRAPY
L-1011 flight test program, describing aircraft

A-27

LEADIEG EDGBES

design and performance
[AIAA PAPER 71-789] 271-35531
Lockheed L-1011 development, discassing flying
stabilizer design, direct 1lift control and
attoland systea
[AIAA PAPER 71-782}) A71-35532
Lockheed L-1011 passenger jumbo jet layoat, ground
handling and servicing
A71-35995
LAAINAR BOUNDARY LAYEBR
Lanminar boundary layer on wing profiles and bodies
of revolution, calculating flowv characteristics
based on integral momentum relation
AT1-384824
Hypersonic viscid-inviscid internal flow field
interaction with laminar boundary layer in
circular ducts, using method of characteristics
and implicit finite difference scheme
A71-35281
Plow distribution behird lanminar boundary layer
separation point in supersoric flow, calculating
plateau region pressure
A71-35629
Self similar numerical and asymptotic solutions of
laminar amulticomponent isothermal boundary layer
equations for large bloving rates
A71-35633
LANINAR PLOW
Stream lines construction in meridional plane of
blade nozzle annular cascades of steam and gas
turbines in subsonic and supersonic flow
A71-34486
Plane laminar incompressible jet flow along
parabola with no external stream, using second
order boundary layer theory
[ ASNE PAPER 71-APM-NN} A71-36268
Two dimensional laminar incompressible fluid flow
past flat plate at various angles of attack,
studying vortex shedding characteristics
A71-36311
Near wvake streamline configuration in symmetry
plane of slender cone in hypersonic flow at free
streanm Mach number 7
A71-36754
LAND USE
Air navigation, surveillance and traffic control
technology effects on land and airspace uses at
airports
A71-35371
LABDING SITES
Determination of effectiveness of chevron type
narkings to indicate potentially deceptive,
nonload-bearing paved areas before runvay
threshold
[FAA-NA-71-27]
LARGE SCALE INTEGRATION
Large scale HOS IC digital VOR navigation
converter, comparing accuracy, size, weight and
cost with standard design

§71-29306

A71-35789
LASERS
Yortex laser Doppler velocimeter system for
aircraft vake turbulence velocity profile
napping, -describing optical arrangements,. back
and forward scattering modes and prototype
design .

A71-35756
¥ing tip vortex test demonstrating use of laser
Doppler Velocimeter system for measuring gas

velocities with high spatial and temporal
resolution
[BASA-CR-119804]
LATTICES (NATHENATICS)
Kinematics of subsonic unsteady airloads on
multiple lifting surfaces .

K71-30278

H71-29339
LAW: (JURISPRUDENCE)

FPinnish air traffic lawv based on international
civil aviation convention, discussing
regalations relative to aircraft, personnel and
airports ~

A71-36919

German aircraft noise protection law of 30 Narch

1971, discussing objectives and applicability
A71-36921
LEADING EDGES

Supersonic flowv past V-shaped vings with leading
edges, applying method of establiskment to space
variable for pressure distribution




LEGAL LIABILITY

271-35647
Pressures, velocities and aerodynamic
characteristics of supersonic flow around
slender delta wings with forced asymmetry and
separation at leading edges
A71-36134
Supersonic flow past thin delta wings with finite
velocities at leading edges, noting ving
deformation to avoid cornet vortices appearance
A71-36181
V shaped comical wing in supersonic and hypersonic
flow with shock attached to leading edge,
investigating complex vave system with tipme
dependent and analytical methods
A71-36339
LEGAL LIABILITY
Aircraft accident litigation related to wake
turbulence concerning pilot or air traffic
controller faunlts
A71-35387
New IATRA passenger and baggage international air
transport conditions, discussing
passenger/carrier legal relationships, with
enphasis on differences between nev and old
regulations
271-36918
LENS DESIGN
High aperture wide angle lens design for compact
electro-optical systeas of airborne nmoving map
projection navigational instrunents
A71-36605
LIFT
Gust loading on two dimensional thin airfoil inmn
compressible flow, deriving closed-form lift
expression
A71-35285
Rotor blade stability, calculating unsteady local
1ift and effects of blade profile canmber and
steady angle of attack
A71-35468
Wing group weight prediction for subsonic aircraft
design, taking into account root bending moments
due to 1lift
A71-35925
Slender wing lift in supersonic flow, analyzing
suction force on leading edge and viscosity and
nonlinear effects
A71-36677
Use of aerodynamic 1ift for application to high
speed ground transportation by two dimensional
airfoils
[PB-197242] N71-29762
Terminal area studies with IC-142, Xv-5, Do-31,
and P 1127 aircraft to develop powered lift
control techniques for instrument approach
§71-30774
Lift force distribution calculation technique for
wings with jet flaps including rectangular and
swept ving exanmples
{HASA-TT-P-13714]
LIFT DEVICES
Kinematics of subsonic unsteady airloads on
multiple lifting surfaces

§71-30852

§71-29339
¥ind tunnel investigation of aerodynanmic
interference between two lifting surfaces in
tanden
N71-29343
Application of lifting surface theory to wing with
control surfaces in unsteady subsonic flow
§71-29347
safety characteristics for povered lift of
commerical STOL aircraft
¥71-30773
LIFTING ROTORS

Survey on different methods for lifting rotor
dovnvash analysis
[ DLR-KITT-70-23)

Mathematical model for induced velocity
distribution of lifting rotor in horizontal
flight
[ DLR-NIT?-70-22)

LIGHT AIRCRAP?T

Effect of ving-tip vortex vakes generated by large

jet transport aircraft on smaller airplanes
H71-30764

Plight tests for evaluating effect of wing-tip
vortex vwake generated by large jet transports on
smaller aircraft

871-29395

§71-30039

SUBJECT IHEDEX

§71-30765

Flight tests to determine handling qualities of
general aviation aircraft during ILS approaches
in tuorbulent air

¥71-30771

Analysis of 79,000 hours data obtained from WASA
V-G/VGH flight recorders iastalled on 734
general aircraft engaged in eight types of
operations

R71-30782
LIGHT BEARS

Holographic display for blind landing system with
variable image perspective over wide field of
viev, using collimated or cylindrical laser bean

A71-36061
LIGHTHING

Magnitude of induced voltages and their relation
to characteristics of lightning discharge and
electrical properties of aircraft electrical
systens

¥71-30761
LINEAR SYSTENS

Application of linear control of systems with
random inputs to gust response control of
aircraft guidance in atmospheric turbulence
[ONERA-P-131] H71-30324

LIQUID-VAPOR EQUILIBRIUM

#ethod of characteristics application to
supersonic jet and nozzle gas flow with
allovance for equilibrium and nonequilibrium
condensation

A71-35636
LOAD DISTRIBUTIOE (FORCES)

Linear radial loads effect on stress and strain of
hyperboloidal rotor disk applied to aircraft
engine compressors with two stream flow of
vorking nediunm

A71-34597

Thyristor power conditioning application to high
voltage DC electric power system, presenting SsST
aircraft sample load profiles

A71-35770
LOADING OPEBRATIORS

Aircraft loading system consisting of onboard
weight and balance equipment and fully
mechanized cargo pallet transfer, using
computerized simulation model for parametric
evaluation
[ SANE PAPER 9001]

LOW VISIBILITY

Testing ASNI/transponder for moving emergency
service vehicles on airfields during poor
visibility conditions

A71-35811

§71-29553
Systems analysis of aircraft, aircraft guidance
and control systems, and atmospheric turbulence
for lovw visibility instrument landing systenm
requirements
[AD-722773) ¥71-30173
Analysis of glide-slope information requirements
for low visibility aircraft landing approach
using Kalman filter-optimal control coabination
to sinmulate DC-8 control systen
[ AD-722655]
LOWBR ATNOSPHERE
Lower atmosphere wind shear determined for
aircraft approach control from observations in
different American sites

§71-30887

N71-30837
LUBRICATING OILS
Three micron absolute main oil filter for aircraft
gas turbine lubrication system, discussing
indicator system and bench and engine tests
A71-35488
Aircraft turbine oils acid number potentiometric
determination, discussing automatic titration
procedure and apparatus and solvents influence
on titration curve and inflection point
A71-36680
LUBRICATION
Tapered roller bearing lubrication, comsidering
application to CH-47 Boeing helicopter
transmission
271-35300
Lubrication by boundary, elastohydrodynamic, and
fluid films, wear due to fretting, erosion,
scuffing, and pitting, and friction in aircraft
[ FASA-TH-X-67872] H71-31134



SUBJECT INDEX

LUBRICATION SYSTERAS
Three micron absolete main oil filter for aircraft
gas turbine lubrication system, discussing
indicator system and bench and engine tests
A71-35488

HACH CONBS
Shock standoff distance and Hach disk diameter
measurements in underexpanded sonic jets, using
nitrogen dioxide-tetroxide working fluid
A71-34895
BAGNEBTIC SUSPEESION
Subsonic static characteristics of slender wing
configurations using magnetic suspension and
balance systea
(BASA-CR-1796]
HAW HACHINE SYSTENS
Soviet book on ajircraft auntomatic control systems
covering linear theory, design, autopilot, man
machine performance, operation modes, etc
A71-34473

§71-29775

HANAGENENT ANALYSIS
British civil aircraft airvorthiness requireaents,
discussing aircraft industry management
philosophy ensuring quality standards in design,
development, production, inspection and product
support
371-36673
MANUFACTURING
Semifinished product production technology
influence on heat resistant alloys mechanical
properties, copsidering forging, rolling,
casting, melting, diffusion welding and powder
metallurgy
471-36725
MANY BODY PROBLEN
Aerodynamic drag of many bodies of revolution in
supersonic flov
{ DLE-FB-71-04]
HAP EATCHING GUIDAECE
High aperture wide angle lens design for compact
electro-optical systems of airborne moving map
Projection navigational instruments

E71-30325

A71-36605
SARKRET RESEARCE
Passenger travel demand model for STOL
transportation in underdeveloped areas
A71-36308

civil aircraft market analysis, examining
replacement cycle and used aircraft market based
on aircraft histories
A71-36676
HASS BALANCE
Aircraft loading system consisting of onboard
veight and balance equipment and fully
mechanized cargo pallet transfer, using
conputerized simulation msodel for parametric
evaluation
[ SANE PAPER 9001} A71-35811
STAN/MASS systen aircraft weight and balance
determination, discussing basic concepts, design
requirements and applications
[SAWE PAPER 896]
BATERIALS SCIRNCE
Gas turbine engines materials and coamponents
equivalent service life estimation

A71-35816

271-35452
SATHREATICAL NODELS
Two vortex model for dovwnwash variatioms in
supersonic flow past thin delta wing with
separation at leading edges
A71-34190
ATC systenm models, covering surface movement,
runvay utilization, terminal areas and enroute
traffic
A71-34523
Junbo jet trailing vortex mathematical rodel for
studying effect on penetrating aircraft
A71-35754
Survey on different methods for lifting rotor
dovnwash analysis
{DLR-HMITT-70-23] R71-29395
Mathematical perturbation models of aircraft ILS
approach and landing
{VTE-159]
Mathematical model for induced velocity
distribution of lifting rotor in horizontal

N71-29496

A-29

HILITARY AVIATION

flight
[ DLR-BIPP-70-22]
MATRICES (NATHENATICS)
Wing interference lift line lattice simulation and
application to aerodynamic loads on tandem wings
in unsteady flow

B71-30039

§71-29336

Computation of uncoupled vibrations of rotary
wings using transfer matrix metbod
[ DLE~FB-70-63]

NECHANICAL DRIVES

Tapered roller bearing lubrication, considering
application to CH-47 Boeing helicopter
transaission

H71-29543

A71-35300
NECHANICAL PROPERTIBS
Diffusion bonding as economical fabrication
process for aerospace applications involving Ti
alloys, emphasizing mechanical properties and
structural reliability improvement
{ SSE PAPER AD-71-245] A71-36661
Senifinished product production technology
influence on heat resistant alloys mechanical
properties, considering forging, rolling,
casting, melting, diffusion welding and powder
metallurgy
A71-36725
Status of research program to develop criteria for
designing aircraft protective devices from rotor
fragments
K71-30762
ERTAL PATIGUE
Boom temperature ultrasonic frequency fatigue
behavior of Ri-base superalloy single crystals
A71-38493
Environmental effects on SST structural materials
fatigue, discussing Ti alloys studies involving
temperature effects, crack propagation and
residual strength
A71-34556
Patigue crack propagation in A1l alloy panels
stiffened with bolted and integral stringers,
determining stress intensity factor/crack growth
rate relationship
A71-35156
Light alloys fatigue characteristics for aircraft
conponents endurance evaluation
A71-35456
NETAL OXIDE SEEICONDUCTORS
Large scale K0S IC &igital VOR navigation
converter, comparing accuracy, size, weight and
cost with standard design
A71-35789
MEYAL SHERTS
Thickness effect on fracture toughness and crack
propagation of Al alloy sheets used for aircraft
skins
A71-35153
Patigue crack propagation im Al alloy panels
stiffened with bolted and integral stringers,
determining stress intensity factor/crack growth
rate relationship
A71-35156
NETEOROLOGICAL INSTRUMENTS
Radio controlled small aircraft as neasurement
platforn for meteorological sensors, discussing
development and performance from field tests
A71-35334
HETHOD OF CHARACTERISTICS
Bethod of characteristics application to
supersonic jet and nozzle gas flow with
allowance for equilibrium and nonequilibrium
condensation
A71-35636
MICROWAVE EQUIPMENT
millimeter system, devices and guides -
Conference, Los Angeles, Awgust 1970, Volume 14
A71-34601
MILITARY AIRCRAFP?T
Punctional suitability of internal/external
lighting systems for military aircraft
[AD-723034} §71-29797
Statistical analysis of Navy and Marine aircraft
activity and airspace usage in Feb. and HMar.
1970 as part of National Airspace Utilization
Systenm
[AD-722698]
BEILITARY AVIAYION
Military and civil aircraft navigation systeas

H71-30174




BISSILE CONFIGURATIONS

development, eamphasizing self contained airborne
equipment
A71-35374
MISSILE CONFIGURATIONS
Cone-cylinder-cone missile type body in transonic
buffeting environment determining static and
fluctuating wall pressure distribution
{ ONBRA-TP-942]
HISSILE CONYROL
Soviet book on radio coantrol of various flight
vehicles covering closed loop synthesis, missile
guidance, spacecraft trajectory correction and
air traffic control

471-36020

A71-35403
Avionic and missile computer control systenms,
describing universal function unit design and
digital processing requirements
471-35775
HISSILE STRUCTURES
composite structures development, discussing wing,
fuselage, aeropropulsion and missile
development, weight savings of hardware and
fighter empennage applications
[AIAA PAPER 71-367) 171-36275
Effects of nose bluntness on static aerodynaamic
characteristics of cruciform wing missile at
¥ach 1.50 to 2.86
[NASA-TE-X-2289)
NIXING LENGTH PLOW THEORY
Incompressible turbulent boundary layers at low
Reynolds numbers, using eddy viscosity and
nixing length concepts for computation
A71-34884

H71-30813

BODELS
Inlet noise suppressors having perforated plate
over honeycomb wall construction evaluated over
range of passage heights and engine speeds using
turbojet engine as noise source
[ NASA-TN-D-6395}
HODULUS OF ELASTICITY
High modulus graphite composites application for
structural weight reduction and stiffness
requirement without strength loss

F71-31096

A71-35202
HOMENTUM
Integral equations of motion and momentum for
hypervelocity wind tunnel nozzle design
(AD-722346]
HOYION
Influence of lateral motion on effectiveness of
flight simulators im training air transport
pilots

R71-29906

§71-30772
BULTICHANEEL COBMUNICATIOR
Frequency memories application to earth-satellite-
aircraft UHF communications, repeater apparata
and multiple access transmission of half tone
images in worldwide satellite conmunication
A71-36553
NULTIPATH TRANSHEISSION
Nomograms for computing multipath effects on VHF
and UHF aircraft radio communication
[ RAE-TR-70097] ¥71-29361
Calculation of divergence factor of earth surface
reflected signals on aircraft radio
communication, and multipath transmission
betveen two aircraft
[ RAE-TR-70210}
NULTISPECTRAL BAND SCANNERS
Hultispectral scanner and data system with 24
channels for NASA C-130 earth resources survey
aircraft

N71-29438

271-36361

WACELLES
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Mach numbers and high Reynolds numbers
[ONERA~TP-943] A71-36021
HASA PROGRAAS
Conference on NASA research in aircraft safety and
operating problenms
[ NASA-SP-270] N71-30756
Analysis of 79,000 hours data obtained from BASA
V-G/VGH flight recorders installed om 734
general aircraft engaged in eight types of
operations

SUBJECT IHDEX

H71-30782
Application of noise reduction technology to
design of propulsion system for subsonic civil
transport aircraft
{ HASA-PH-X-67884 ]
BATIONAL AIRSPACE UTILIZATION SYSTEM
German monograph op airport role in national
econony and growth and location determination
for enterprises saintaining connections with
foreign countries

E71-31191

A71-38482
Statistical analysis of Favy and Marine aircraft
activity and airspace usage in Peb. and Mar.
1970 as part of National Airspace Utilization
Systenr
[AD-722698]
BAVIER-STOKES EQUATION
Pwo dimensional steady viscous gas transonic flow
Navier-Stokes equations, establishing uniqueness
of solutions to boundary value probleas
A71-35646

§71-30174

HAVIGATION AIDS
Precision area navigation system, considering
position and velocity continuous measurement in
three dimensional space, system components and
sinulation program
A71-30616
Hilitary and civil aircraft navigation systems
developaent, empbasizing self contained airborne
equipsent
A71-35374
Farita site Tokyo intermational airport,
discussing transportation, runways, ground
handling, navigation aids, lighting, etc
A71-35997
Aircraft onboard equipment tests in air navigation
aid satellite project, estimating tracking
random errors
A71-36509
HAVIGATION INSTRUMENTS
ATC system improvement, presenting data
acquisition upgrading and ground automation-
aircraft navigation systems interface
A71-34614
Large scale MOS IC digital VOR navigation
converter, comparing accuracy, size, weight and
cost with standard design
271-35789
High aperture wide angle lens design for compact
electro-optical systems of airborne moving map
projection navigational instruments
A71-36605
NAVIGATION SATELLITES
Navigation and comsunication satellites
development for civil aviation and shipping,
examining technical, organizational, operational
and cost problems
A71-34240
Civil aviation and merchant marine satellites,
considering aircraft and surface vessel antenna
characteristics and modulation techniques for
optisum communication channel frequesncies
A71-35582
HEW YORK
Extension of New York Waterfront Comemission to
area airports and establishment of security
Beasures to combat air cargo theft
[REPT-91-1262]
NICKEL ALLOYS
Room temperature ultrasonic frequency fatigue
behavior of Ni-base superalloy single crystals
A71-34493
Gas turbine engine steels and Fi alloys heat
resistance, examining fatigue life and creep
properties at various temperatures and test
durations

B71-30164

A71-35453
NITROGEH
Support systems and operational design of nitrogen
hypervelocity blowdown wind tunnel
{AD-722345)
HITROGEN IONS
Velocity determipation in hypersonic low density
vind tunnel based on high energy electron beam
produced nitrogen ions time of flight

K71-29907

A71-34887
BITROGEN OXIDES
Stratospheric ozone reduction through catalytic
action of nitrogen oxides from SST exhaust,




SUBJECT INDEX

discussing degrading effect on atmospheric
radiation shield
A71-36922
BOISE (SOUED)

Fundamentals of turbocompressor and turbofan noise
and noise reduction possibilities
{DLR-FB-70-74] ¥71-29374

Porms and causes of noise due to fluid flow
[ FLL-CE-TRANS-5424-/9022.09/] N71-29622

HOISE INTENSITY

Subsonic turbulent jets acoustic emission,
calculating noise intensity in far field for
various Mach numbers

A71-34213

Propulsion systems trends for 1980s, discussing
environmental noise levels, stoichiometric gas
turbine engines for military aircraft, high
bypass ratio engines for V/STOL aircraft, etc

271-35625

Comparison test to evaluate perceived noise level
for STOL and other aircraft sounds
[WR-70-9]

NOISE PROPAGATION

Experimental research at Building Research Station
on ontdoor sound propagation for building design
in relation to aircraft and road traffic noise

A71-35237

N71-31075

NOISE REDUCTION
Gulfstream 2 acoustics program for cabin noise
level reduction, compliance with FAA takeoff and
landing noise certification and structure
qualification against sonic fatigue
[AYXAA PAPER 71-783] A71-35527
Plight dynamics for aircraft noise reduction, gust
effects decrease and dynamic stability of
parachute load systeans
A71-36752
Fundamentals of turbocompressor and turbofan noise
and noise reduction possibilities
[DLR-FB-70-74] N71-29374
Jet aircraft noise sources and reduction from gas
turbine engimnes including jet exhausts, fans,
1ift devices, and unducted rotors
¥71-30785
Development of noise measurement units for airport
and aircraft noise reduction and psychoacoustic
studies
H71-30786
Inlet noise suppressors having perforated plate
over honeycomb wall comstruction evaluated over
range of passage heights and engine speeds using
turbojet engine as noise source
[ NASA-TN-D-6395]) ¥71-31096
Application of noise reduction technology to
design of propulsion system for subsonic civil
transport aircraft
(HASA-THN-X-67884]
BONOGRAPHS
Nomograms for computing multipath effects on VHF
and UHP aircraft radio communication
{ RAE-TR-70097]
NONDESTRUCTIVE TESTS
Rircraft parts testing by NDT methods, considering
ultrasonic system for valve defects and
fluorescent particle system for crack detection
A71-37056

B71-31191

§71-29361

BONFLABMABLE NATERIALS
Utilization of aerospace nonflammable cellulosic
elastomeric, fibrous, and composite materials in
compercial aircraft refurbishment
¥71-30759
HORXAL SHOCK WAVES
Mesh method for supercritical transonic flow
calculation with normal or oblique shock wave at
trailing edge
271-35799
Hormal shock control sSystems for supersonic mixed
compression inlet using feedback loops
[(HASA-TH-D-63821]
HOSE COBNES
Bffects of nose bluntness on static aerodynamic
characteristics of crucifors wing missile at
Bach 1.50 to 2.86
[HASA-TH-X-2289]
NOTCH SBESIZIVITY
Botch sensitivity of flat plates used as
structural members in aircraft wings tested on
load testing machine
{TB-89]

¥71-29745

¥71-30813

§71-30675

A-31

OPTINIZATION

HOXZLE DESIGH

Heater and nozzle design of ONERA/SUNA hypersonic
wvind tunnel for supersonic combustion ramjet
tests
{ONBRA-TP-924] 471-36017

Integral equations of motion and momentum for
hypervelocity wind tunnel nozzle design
[ AD-722346] ¥71-29906

Plight test investigation of effects of variable
geometry plug nozzles installed on £-106b
aircraft
( NASA-TH-X-2295] §71-30283

Use of air-assist fuel nozzle to reduce exhaust
enissions from gas turbine combustor at
sinulated idle conditions - J-57 engine
[(HASA-TN-D-6804 ]

NONERICAL ANALYSIS

Self similar numerical and asymptotic solutions of
laminar multicomponent isothermal boundary layer
equations for large blowing rates

N71-31456

A71-35633
Pluid dynamics numerical methods ~ -Conference,
Oniversity of California at Berkeley, September
1970
A71-36301
Small disturbance transonic flows potential
equations numerical solutions, using nmixed
finite difference theory
A71-36325
Numerical analysis of aerodynamic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonric flow including
interference lift
{ AGARD-CP-80-71-PT-1] N71-29333
Numerical method for evaluating discontinuous
downwash distribution for steady flow over swept
and rectangular wvings

OBLIQUE SHOCK WAVES
Design shock vave correspondence to strong oblique
shock, discussing off design behavior of caret
wing

N71-29349

A71-35280
Mesh method for supercritical transonic flow
calculation with normal or obliqume shock vave at
trailing edge
A71~35799
OMEGA NAVIGATION SYSTEM
Omega navigation application to general aviation
aircraft, presenting diurnal course shift to
overcome deficiencies
A71-35767
ONBOARD BQUIPMENT
Aircraft loading system consisting of onboarad
veight and balance equipment and fully
mechanized cargo pallet transfer, using
computerized simulation model for parametric
evaluation
[ SARE PAPER 900] A71-35811
strut pressure and axle strain gage systems
testing for balance and weighing onboard De
Havilland C-7& aircraft
[ SAWE PAPER 881]
OPERATING TENPERATURE
Gas turbine engine nozzle guide vanes under pulsed
therpal operation, discussing service life
evaluation and increase

A71-35827

A71-35455
OPTICAL BEASOURENENT
Vortex laser Doppler velocimeter system for
aircraft wake turbulence velocity profile
mapping, describing optical arrangements, back
and forward scattering modes and prototype
design
a71-35756
OPTINIZATIOHN
Mrcraft structural parameters optimization
satisfying flutter velocity constraint and
pinimun sass, applying to box beaa design
A71-34878
Randon access signaling system application to
aircraft control, discussing signal redundancy
requirement for access capability optimization
based on radio environment model
171-35783




OREGON

OREGON
Airport development recommendations for Lane
County, Oregon with projections of passenger and
aircraft operations at 5 year intervals through
1990
{PB-1978601}
OZONE
Stratospheric ozone reduction throngh catalytic
action of nitrogen oxides from SST exhaust,
discussing degrading effect on atmospheric
radiation shield

N71-29756

A71-36922

F)
PAINRTS
Polyisocyanurate foam and intumescent paint for
thermal protection of aircraft passengers in
ground accident fires
H71-30758
PANEL FLUTTER
Supersonic panel flutter and aerodynamic load
stress analysis of finite cylindrical shells
based on Galerkin method and aeroelastic
equilibrium equations
[AD-722447)
PANELS
Aircraft structural panels under cyclic static
loads, examining fatigue life wath probability
theory, statistics and regression analysis
A71-35312

§71-31183

PARAWINGS
herodynamic and deployment characteristics of twin
keel all-flexible parawving rigged with several
variations of multistage canopy and suspension
line reefing systen
{ HASA-TE-D-6306 )
PASSENGER AIRCRAFPT
Soviet book on subsonic gas turbine passenger
planes pover supply systems covering Boeing 747,
short haul aircraft, DC-10, L-1011, etc
A71-34472
Lockheed L-1011 passenger jumbo jet layout, ground
handling and servicing

H71-30748

371-35995
Passenger travel demand model for STOL
transportation in underdeveloped areas
A71-36348
Polyisocyanurate foam and intumescent paint for
thermal protection of aircraft passengers in
ground accident fires
K¥71-30758
PASSEHNGEBRS
Experimental and theoretical study of biologically
important radiation components and dose
equivalents due to galactic and solar rays at
SST in high atmosphere - summary
H71-30779
Developing aircraft ride criteria and/or
acceptable vibration levels and problems in
measuring and recording low level vibration
environement
R¥71-30781
PAVEHENTS
Asphalt pavement design for heavy multiwvheel
aircraft, using BISTRO computer progran
A71-36000
Systems approach to airfield pavement for future
aircraft, integrating design, construction,
operation and nmaintenance
A71-36346
Effects of runvay contanmipants and pavement
surface properties on runwvay slipperiness
H71-30767
PERFORKANCE
Augmented raa wing vehicle performance and flow
field for high speed ground transportation
H71-31204
PERPORMANCE PREDICTION
Systems analysis approach to airport planning and
predicting terminal facility and aircraft
demands in year 2000 for air traffic control
systeas
(HASA-CR-119287) ¥71-30800
Prediction method for performance of total
pilot-vehicle system in turbulence with
application to tracking tasks

{AD-7228551 H71-31288

a-32

SUBJECT INDEX

PERFORBANCE TBSES

BRadio controlled small aircraft as measurement
platfora for meteorological sensors, discussing
development and performance from field tests

A71-35334

Performance evaluation of variable geometry
external fuel tank prototypes by static
structural tests, wind tunnel tests and flight
tests on P-111 aircraft
[AIAA PAPER 71-763)

Test methods and testing technriques for
determining technical performance and safety
characteristics of ground support service
aviation equipment
[(aD-723036] N71-30258

Performance tests on liquid explosive emergency
exit for civil aircraft
[PA2-RD-71-33]

PERTURBATION

Hathepatical perturbation models of aircraft ILS
approach and landing
{vTH-159]

PILOT PERFORNANCE

soviet book on aircraft automatic control systenms
covering linear theory, design, autopilot, man
machine performance, operation modes, etc

A71-34473

Aircraft accident litigation related to wake
torbulence concerning pilot or air traffic
controller fanlts

A71-35533

R71-31064

N71-29496

A71-35387

Plight tests and simulation for determining
effects of peripheral viewing losses on pilot
performance during commercial aircraft landing
[RAE-TR-70205} N71-29497

Investigation of Mississippi Valley Rirwvays De
Havilland DHC-6, N956S¥ crash at LaCrosse,
Wisconsin Nov. 9, 1970
[ NTSB-AAR-71~-10} ¥71-29914

Prediction method for performance of total
pilot-vehicle system in turbulence with
application to tracking tasks
[AD-722855]

PILOT TRAINING

Category II operations at various airports,
considering all-veather landing requirements of
airborne equipment, maintenance standards, pilot
training, etc
{ SAE PAPER 710442) AT71-34499

Link 747 simulator with six deqgrees of motion
system for engineers and pilot training

A71-36970

Boeing 747 digital computer type flight simulator
vith four degrees of movement for engineer and
pilot training

N71-31288

A71-36971
Influence of lateral motion on effectiveness of
flight simulators in training air tramsport
pilots
N71-30772
PILOTLESS AIRCRAFT
Remotely piloted vehicles development and
limitations, considering air superiority,
weapons delivery, sepsors and survivability
A71-35899
PIPES (TUBES)
Aerodynamic characteristics of vehicle models in
aluminum tube
§71-31108
PISTON ENGINES
Antiwear property assessment of piston engine and
aviation jet fuels under point contact
conditions, recommending ball and cylinder test
technique
A71-38447
PLASEA JET WIND TUNMELS
Experimental capabilities and operating conditions
of hydrodynamic wind-water tunnel including flow
visualization .
[ PASA-TT-F-13727]) ¥71-30263
PLOTTERS
Cost effective high speed projectile trajectory
plotting system for gunnery range
instrumentation, applying to aircraft path
recording during automatic landing control
271-36613
POSITION EBRORS
Badio tracking of aircraft by tvo geostationary
satellites, discussing measurement, mnavigation



SUBJECY .INDRX

and position errors
A71-36508
POSIZION INDICATORS
Precision area navigation system, considering
position and velocity continuous measuresment in
three dimensional space. system cosponents and
simulation prograas
A71-34616
POSITIONING
Dynamic positioning stationkeeping and stability
criteria for formation flight systeas extended
to helicopter and V/STOL transports
A71-35923
POTENTIAL FLOW
Steady incompressible flow with potential vortex
over flat surface under suction
A71-34889
Small disturbance transonic flows potential
equations numerical solutions, using aixed
finite difference 'theory
A71-36325
subcritical nonlinear potential flows over two
dimensional subsonic airfoils by aultistrip
method of integral relationms
A71-36330
Potential flov solution for STOL wing propulsion
systen presenting flow fields, pressure
distribution, and 1lift coefficient for
externally blown flap, high-1lift configuration
[ NASA-TN-D-6394 ) §71-29774
POTERTIONETRIC ANALYSIS
Aircraft turbine oils acid number potentiometric
determination, discussing automatic titrationm
procedure and apparatus and solvents influence
on titration curve and inflection point
271-36680
POWER CONDITIONING
Thyristor power conditioning application to high
voltage DC electric power system, presenting SS?T
aircraft sample load profiles
A71-35770
POWER EFPICIENCY
safety characteristics for powered lift of
coaserical STOL aircraft
¥71-30773
POWBR SUPPLIES
Soviet book on subsonic gas turbine passenger
planes power supply systems covering Boeing 747,
short haul aircraft, DC-10, L-1011, etc
A71-34472
POWER TRANSNISSION
Tapered roller bearing lubrication, considering
application to CH~47 Boeing helicopter
transnission
A71-35300
PREDICTIONS
Probable lnpact of future supersonic transport
aircraft operations on noise environment around
seven airports in US
[(AD-722365]
PRESSURE DISTRIBUTION
Stagnation pressure changes in unsteady flow
dovnstrean of turbomachine blades with
fluctuating circulation related to vortex sheets
371-35279
Plowv distribution behind laminar boundary layer
separation point in supersonic flow, calculating
plateau region pressure

§71-29777

A71-35629
Turbulent boundary layer interaction with
supersonic outer flov behind step, calculating
pressure distribution, momentue thickness and
friction
A71-35631
Supersonic flovw past V-shaped wings with leading
edges, applying method of establishment to space
variable for pressure distribution
A71-35647
Siren wail in turbine axial stage due to
nonuniform pressure fields behind blade cascades
A71-36180
Calculation of pressure distributions over wviags
with harmonic oscillating control surfaces using
kernel function method
H71-29346
Asymptotic expansion techniques to define pressure
loading effects on wings vith unbalanced control
surfaces
¥71-29348

. PROJECT MANAGENENY :

Pressure measurements of harmonically oscillating
sveptback wing with two flaps in 1nconpressible
flow
{DLR-FB~70~47) N71-29433

Potential flow solution for STOL wing propulsion
systea presenting flow fields, pressure
distribution, and 1lift coefficient for
externally blown flap, high<lift configuration
[ NASA-TR-D-6394) 87129774

Total pressure, static pressure, surface shear
stress, and yav angle measurements of S curved
ducted flow
[IC-71-10)

Application of Fredholm integral equations of
second kind for determining pressure
distribution on cascade of thick airfoils N
[ NASA-TT-P-702] E71-30488

Approximative solution of nonlinear potential
equation for squall disturbance in transonic
range and pressure distribution on aircraft

H71=31061

Relation of Bulerian and Lagrangian structure of
pseudosound pressure and velocity fields in
turbulent shear flow to aerodynamic noise
generation
[ HASA-CR-119359]

PRESSURE GRADIENTS

Viscous stresses distribution in isotheramal
incompressible turbulent boundary layer with
positive pressure gradient by diffusers in open
jet wind-tunnel

¥71-3121

A71-34209
German monograph on pressure changes as boundary
layer effect in tube vind tunnels covering test
equipment and experimental design, Becker
theory, pipe flow, etc
AT71-34792
PRBSSURE MEASUREMENTS
Unsteady pressure aeasurements on harmonically
oscillating swept wing with two control surfaces
in incompressible flow
K71-29350
Pressure measureaents of harmonically oscillating
sveptback wing with two flaps in incompressible
flow
{ DLR-FB-70-47]
PBRBESSURE OSCILLATIONS
Acoustic radiation of supersonic jet toward nozzle
exit section, plotting pressure pulsations vs
active/passive pressure ratio

§71-29433

A71-36122
PRESSURE REDUCTION
Velocity profile control tests of diffuser wall
bleed to control combustor inlet airflow
distribution
[ NASA-TN-D-6435]
PROBLEM SOLVING
Asymptotic expansion techniques to define pressure
loading effects on wings with unbalanced control
surfaces

H71-30817

N71-29348

Numerical method for evaluating discontinuous
dovnwvash distribution for steady flow over swept
and rectangular wings

H71-29349
PRODUCT DEVELOPMERT

DC~10 wide body tri-jet aircraft design and
development, considering sizing, number of
engines and thrust optimization and selection of
cruise, approach and stall speeds
(AIAA PAPER 71-780]

PRODUCTION BEGINEERING

Aircraft jet engine application of electric
discharge machining for repetitive continuous
production, considering automated closed cycle
equippent
[SME PAPER MR-71-143} A71-36658

Semifinished product production technology
influence on heat resistant alloys mechanical
properties, considering forging, rolling,
casting, melting, diffusion welding and powder
metallurgy

A71-38525

A71-36725
PRODUCTIVITY
Negotiations of BEA/BOAC productivity agreements
in aircraft industry
A71-35924
PROJECY HANAGEMENT
Administrative techaiques of cost/weight tradeoff

¥71-30268 _




PROJECYORS

prograa for jet transport airplane
(SANE PAPER 899)
PROJECTORS
High aperture vide angle lens design for compact
electro-optical systems of airborne moving map
projection navigational instruments

A71-35812

271-36605
PROPBELLER BLADES
Dirichlet problem in hodograph plane of
coapressible fluid flow from aircraft,
helicopter blades or turbine blade airfoils
A71-35470
PROPELLERS
‘Low disk-loading proprotor application to
propeller and fanjet STOL and fanjet VTOL Short
haul aircraft
[AIAA PAPER 71-781] A71-34481
Computerized propeller design considered flow
field distortion by hub
H71-29690
PROPULSION SYSYENM CONFIGURATIONS
VTOL transport optimal airframe/propulsion systems
design, discussing thrust requirements,
performance, control, cruise functions, fuel
consuaption and fan characteristics
[AIAA PAPER 71-744] A71-34225
Supersonic aircraft propulsion by external heat
addition, discussing numerical method for
suitable caret wing design
271-35398
Propulsion systens trends for 1980s, discussing
environmental noise levels, stoichiometric gas
turbine engines for ailitary aircraft, bigh
bypass ratio engines for V/STOL aircraft, etc
A71-35625
Potential flovw solution for STOL wing propulsion
system presenting flow fields, pressure
distribution, and 1lift coefficient for
externally blown flap, high-lift configuration
[ NASA-TN-D-6394} ¥71-29774
FPlight test investigation of effects of variable
geometry plug nozzles installed on £-106b
aircraft
[ NASA-TH-X-2295] N71-30283
Design, development, and characteristics of
pulsejet engines without flap valves
N71-31102
PROPULSION SYSTEN PERFORNANCE
Maximum temperature engine concept, definition and
application to future aircraft propulsion systea
performance
{SAE PAPER 710461) A71-34498
Performance characteristics of jet engines
equipped with afterburner, discussing
conbustion, flame stabilization, outlet nozzle
regulation and operational cost
A71-35439
V/STOL aircraft with vectored thrust propulsion
systems, noting veight and center of
gravity-lift- thrust relationship changes effect
on performance
[ SARE PAPER 894)
PROTECTIVE CLOTHING
Heat flux distributions in pools of burning
aircraft fuels for design of protective clothing
for firefighting personnel
[(AD~722774]
PSYCHOACOUSTICS
Developnent of noise measurement units for airport
and aircraft noise reduction and psychoacoustic
studies

A71-35817
N71-31376

N71-30786
PULSEJET ENGINES
Design, development, and characteristics of
pulsejet engines without flap valves

QH-50 HELICOPTER
Investigation of adverse effects of producing
QH~50 helicopters prior to completion of
development and flight tests

¥71-31102

N71-30301
QUEUBING THEORY
Queueing theory approach to comamunication
satellite netvork design, applying to ocean air
traffic control and worldwide military broadcast
systeas
171-35106

SUBJECT INDEX

Rf
BADAR NAVIGATION
Testing ASNI/transponder for moving emergency
service vehicles on airfields during poor
visibility conditions
H71~29553
RADAR TRACKING
Computer-based aircraft .tracking with aid of twin
radar air traffic control systea, discussing
components and operation
A71-36993
RADIANT PLUX DENSI?Y
Convective flow at stagnation point relation to
radiation flux decrease as result of absorption
in cold boundary layer
A71-35259
RADIATION HAZARDS
Experimental and theoretical study of biologically
inportant radiation components and dose
equivalents dee to galactic and solar rays at
SST in high atmosphere - sumrmary
H71-30779
RADIO CONNUNICATION
Airborne communications with AN/ARC-154
transceiver in single radio, discussing extended
frequency coverage, multimode operation,
navigation and input/output provisions
471-35758
Calculation of divergence factor of earth surface
reflected signals on aircraft radio
coamunication, and multipath transmission
between two aircraft
{ RAE-PR-70210]} H71-29438
Fundamental characteristics of analog and digital
modulation used in ATC coamunication systea
( BSSA-TH-ERL-ITS-232] ¥71-29555
BADIO CONTROL
Radio controlled small aircraft as measurement
platforn for meteorological semsors, discussing
development and performance from field tests
A71-35334
Soviet book on radio control of various flight
vehicles covering closed loop synthesis, missile
guidance, spacecraft trajectory correction and
air traffic control
A71-35403
BRADIO EQUIPKERT
Evaluation of airborne transponders used for air
traffic control facilities
[(AD-723028]
RADIO TRACKING
Radio tracking of aircraft by two geostationary
satellites, discussing measurement, navigation
and position errors

H71-30253

A71-36508
RANDONM ERRORS
Adircraft onboard equipment tests in air navigation
aid satellite project, estimating tracking
randoa errors
A71-36509
RANDOM LOADS
Aircraft random heave-pitch response to taxiing on
rough runvays, analyzing dynamic loads and
fatigue damage by powver spectral technigues
A71-36675
Application of linear control of systems with
randon inputs to gust response control of
aircraft guidance in atmospheric turbulence
[ OFERA-P-~131] N71-30324
BANDON SIGHALS
Random access signaling system application to
aircraft control, discussing signal redundancy
requirement for access capability optimization
based on radio environment model
A71-35783

RANGRFIBDIRG
Satellite based position fixing data by ranging
techniques, discussing application to navigation
and ATC
A71-36493
RAREPIBRD GAS DYNANICS
Lapinar convective heat transfer rates on
henisphere cylinder in rarefied hypersonic flow,
comparing experimental results with Cheng, Davis
and Lees theories
A71-34902




SUBJECT INDEX

Inclined wedges in rarefied hypersonic flow
conditions, investigating base and wake pattern
geometrical and aerodynamic characteristics

A71-36756
REAL TIBE OPERATION

Real time reconnaissance cackpit display system
for airborne sensor systems, providing night
combat imagery

A71-35772
BECOBRDING INSTRUMENTS

DPeveloping aircraft ride criteria and/or
acceptable vibration levels and problems in
measuring and recording low level vibration
environment

¥71-30781
RECTANGULAR WINGS

Numerical method for evaluating discontinuous
downvash distribution for steady flow over swept
and rectangular wings

¥71-29349

Lift force distribution calculation technique for
vings with jet flaps including rectangular and
svept ving examples
(HASA-TT-P-13714}]

REDUNDANCY ERCODIFNG

Random access signaling system application to
aircraft control, discussing signal redundancy
requirement for access capability optimization
based on radio environment model

§71-30852

A71-35783
BREDUNDANT CONPOBNENTS
Space shuttle avionics system redundancy,
calculating costs for individual line
replaceable units
’ A71-36479
Space shuttle design concerning fault detection
and isolation, redundancy and maintenance for
cost and downtime minimization by application of
airline methods )
471-36480
BEGULATIONS
Aircraft industry license norms and standards,
describing indexing procedures, storage
techniques and data recovery operations with
computer
A71-36810
Bew IATA passenger and baggage international air
transport conditions, discussing
passenger/carrier legal telationships, with
emphasis on differences between nevw and old
requlations
A71-36918
Finnish air traffic law based on international
civil aviation convention, discussing
regulations relative to aircraft, personnel and
airports
A71-36919
Warsav air traffic convection agreements as
amended at The Hague and Guatemala, presenting
air transport regulations in present form
A71-36920
Extension of Nev York Waterfront Commission to
area airports and establishment of security
measures to combat air cargo theft
[ REPT-91-1262)
RBINPORCED PLASTICS
Monograph on fiber-resin composites covering
glass, boron and carbon fibers and epoxy matrix
materials tensile and thermoelastic properties
A71-34469
Boron-epoxy composite wing box beam design,
describing preliminary weight estimation from
layouts
[SAWE PAPER 891)
REINFORCED PLATES
Patigue crack propagation in Al alloy panels
stiffened with bolted and integral stringers,
detersining stress intensity factor/crack growth
rate relationship

H71-30168

A71-35815

A71-35156
Damage tolerant aircraft -structures material
toughness and residual strength, presenting
fracture test results on precracked panels
reinforced with crack stoppers
471-35157
REINFORCREENT (STRUCTORES)
Patigue crack length relationship with aircraft
inspection intervals and structural
reinforcenent, high strength materials, and

A-35

ROON TENPERATURE

aircraft usage effects
K71-30783
REINFORCING FIBERS
Monograph on fiber-resin composites covering
glass, boron and carbon fibers and epoxy matrix
materials tensile and thermoelastic properties
A71-34469
RELIABILITY ERGIKEERING
Bethods for determining reliability of aircraft
equipment
[AD-722721)
RENOTE CONTROL
Remote pover controller as static circait
protection device for aircraft and spacecraft
auntomatically controlled electrical wiring
systenm, discussing performance improvement
A71-35782
Renotely piloted vehicles development and
limitations, considering air superiority,
weapons delivery, sensors and survivability
A71-35899

H71-29796

RESEARCH AND DEVELOPHENT .
Civil aviation research and development projects
noting characteristics and growth to date,
current probleas, future requirements, potential
solutions, and recommendations
[HASA-SP-266]
RESEARCH PROJECTS
Geological exploration, development of ultrasonic
flov detector, review of scientific
developments, and tactical aircraft in Eastern
Europe
{JPRS-53428] §71-30033
Review of policies affecting civil aviation,
problems confronting it, and potential for
future contributions to national benefits
[ ¥ASA-SP-2651] ¥71-30506
Civil aviation research and development projects
noting characteristics and growth to date,
current problems, future requirements, potential
solutions, and recommendations
[ NASA-SP-266]
RESONANT FREQUENCIES
Pretvisted cantilever airfoil cross section
turbine and compressor blades vibration natural
frequencies and mode shapes

§71-30507

N71-30507

A71~-35282
REYNOLDS NUNBER
Incompressible turbulent boundary layers at low
Reynolds numbers, using eddy viscosity and
mixing length concepts for coamputation
A71-34884
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Mach numbers and high Reynolds nuabers
[ONERA~-TP-943] A71-36021
Sting-free aerodynamic drag measurement on
ellipsoidal cylinders in subsonic wind tunnel at
transition Reynolds numbers
A71-36037
Design and characteristics of gquasi-steady devices
for simulation of high Reynolds number flows
[NASA-CR-1838]) ¥71-31262
ROCKET ENGINE .DESIGH
Design and development of air breathing engine
system for space shuttle vehicle
N71-29607
ROCKET ENGIBE HOISE
Optimal digital controller based on linear
approximation of acoustical test facility, for
deternining effects of supersonic rocket engine
noise on vehicle surface
[ NASA-CR-115073)
ROCKET WOZZLES
Aerodynamic characteristics, rocket nozzles,
spacecraft propulsion, antenna design, and
internal coabustion engines
[ FASA-CR~119315]
ROLLER BEARINGS
Tapered roller bearing lubrication, considering
application to CH-47 Boeing helicopter
transaission

§71-307481

§71~31106

A71-35300
ROOPS
Wind pressure and cross flowv velocity profiles for
short takeoff aircraft building roof airports
¥71-30776
ROOA TEEPERATURE
Rooa tesmperature ultrasonic frequency fatigue




BOTARY GYROSCOPES

behavior of Hi-base superalloy single crystals
A71-304493
ROTARY GYROSCOPES
Rotor asymmetry effect on errors of two degrees of
freedon gyro mounted on dyramic platfora
A71-35608
ROTARY WINGS
Helicopter rotor blades fail-safe design,
presenting criteria for fatigue loaded
structures residual strength and life based on
crack propagation rate methods
271-35163
Dirichlet problem in hodograph plane of
compressible fluid flow from aircraft,
helicopter blades or turbire blade airfoils
A71-35470
Analytical weight determination of articulated
shaft driven helicopter main rotor blades,
presenting computer progras
[SAWE PAPER 893] A71-35826
Helicopter rotor noise due to blade-vortex
interaction, using linear gust model
R71-36934
Computation of uncoupled vibrations of rotary
vings using transfer matrir pethod
[DLR-FB-70-63) N71-29543
Rotary wing downwash influence on fixed wing flow
using magnetic induction vortex model
{ DLR-FB-70-62])
ROTOR BLADRBS
Hoise generation due to irlet free streanm
turbulence incident on isolated stators and
rotors, using flat plate cascade blade row model
A71-36498

N71-30040

ROTOR BLADES (TURBONACHINERY)

Rotor blade stability, calculating unsteady local
1lift and effects of blade profile canmber anad
steady angle of attack

A71-35468

Status of research program to develop criteria for
designing aircraft protective devices from rotor
fragpments

H71-30762
ROTOR LIPY

Airborne nucleonics equipment design for
indicating helicopter lift capability using X
ray backscatter from Kr-85, temperature sensor,
and digital computer
[ SAE-805-1)

ROTORCRAFY AIRCRAFT

Low disk-loading proprotor application to
propeller and fanjet STOL and fanjet VTOL short
haul aircraft
[AIAA PAPER 71-781]

ROTORS

Stability of equilibrium state of rotor in
pressurized gas bearing
{AD-722828)

RON TINE (COMPUTERS)

Hardvare executive control with associative memory
for avionic digital computer system, comparing
computation speed, cost and reliability with
softvare aethod

§71-29215

A71-34481

§71-31213

A71-35778
RUNGE-KUTTA METHOD
supersonic flow field computation for wing-body
combinations by shock-capturing finite
difference techniques, discussing improvenment
based on Runge-Kutta method
A71-36303
Conputerized solutions of gas turbine engines
motion equations, considering Euler, fourth
order and fifth order Runge-Kutta, Adams,
Bashforth and implicit methods
A71-36809
RUNWAY ALIGNMREY
Flight sinulator evaluation of aircraft instrument
departure procedure
[ PAR-PS-600-2]
RUEVAY CORDITIONS
Civil aircraft arresting on runway overshoots,
describing safe deceleration method by use of
soft grouad arresters

H71-29635

A71-35210
systems approach to airfield pavement for future
aircraft, integrating design, construction,
operation and maintenance
A71-36346

SUBJECT INDEX

Aircraft random heave-pitch response to taxiing on
rough runvays, analyzing dynamic loads and
fatigue damage by power spectral techniques

471-36675

BRunwvay and taxivay profile and airplane response

seasurements to deteraine runway roughness
4 H71-30766
RUNWAYS

Binational Basle-Mulhouse airport, discussing
traffic structure, buildings and runwvay
developaent

A71-35996

Barita site Tokyo international airport,
discussing transportation, runwvays, ground
handling, navigation aids, lighting, etc

A71-35997

Asphalt pavement design for heavy multiwvheel

aircraft, using BISTRO computer progranm
A71-36000

Operating costs and ruavay lengths for V/STOL in

city and suburban short haul air transportation
2 A71-36347

Atlanta airport instant runway construction using
concrete pavement, compacted subbase and
longitudinal/herringbone underdrain

A71-36349

Determination of effectiveness of chevron type
markings to indicate potentially deceptive,
nonload-bearing paved areas before runway
threshold
[ FAA-NA-71-27] N71-29306

Bffects of runwvay contaminants and pavement
surface properties on runwvay slipperiness

¥71-30767
S 'CORVES

Total pressure, static pressure, surface shear
stress, and yav angle measurements of S curved
ducted flow
[(ICc-71-10)

SAPETY

Test methods and testing techniques for
determining technical performance and safety
characteristics of ground support service
aviation equipment
{AD-723036)

SAFBTY DEVICES

Air transportation safety reviev covering weather
knowledge, aircraft structures, instrumentation,
radio aids and power plants

§71-30264

§71-30258

A71-36175
SATELLITE COMHMUNICATIONS SHIPS
Civil aviation and merchant marine satellites,
considering aircraft and surface vessel antenna
characteristics and modalation techniques for
optimum comnmunication channel frequencies
A71-35582
SATELLITE NETWORKS
Queueing theory approach to communication
satellite netwvork design, applying to ocean air
traffic control and worldwide military broadcast
systess
271-35106
SATELLITE OBSERVATION
Satellite based position fixing data by ranging
techniques, discussing application to navigation
and ATC
. A71-36493
SATELLITE TRANSHISSION R
dircraft onboard equipment tests in air navigation
aid satellite project, estimating tracking
randon errors
A71-36509
ESBO part of joint ATC communication experiment
for L band satellite use, giving voice and data
transaission and distance measurement techniques
tests results
A71-36510
Satellite to aircraft radio link simulation,
evaluating electronic scanning antenna
operation, intelligibility, data transamission
rate and distance measurement accuracy
A71-36511
Meter wave aircraft slot antenna for Concorde air
to ground comaunication via satellite,
presenting synthetic radiation patterns
A71-36514

A-36



SUBJECT INDEX

SCALE HNODELS
Aerodynamic characteristics of vehicle models in
aluminum tube
H71-31108
SCATTERING PUNCTIONS
Satellite-to-aircraft links propagation
characteristics, considering specular reflected
signals, diffuse scattering and scattering
function
A71-35097
SEPARATED FLOW
Tvo vortex model for downwash variations in
supersonic flov past thin delta wing with
separation at leading edges
A71-34190
Negative pressure gradient effect on separation of
supersonic flov over notches, comparing theory
vith vind tunnel determination
A71-34898
Pressures, velocities and aerodynanmic
characteristics of supersonic flow around
slender delta wings with forced asymmetry and
separation at leading edges
A71-36134
SERVICE LIFE
Gas turbine engines materials and components
equivalent service life estimation
A71-35452
Gas turbine engine nozzle guide vanes under pulsed
thermal operation, discussing service life
evaluation and increase
A71-35455
Aircraft gas turbine engine components eguivalent
testing by shortening testing time required to
increase service life
A71-35460
Integrated drive generator for aircraft electrical
pover systems, improvieg weight, life and
reliability
A71-35781
SHAPED CHARGES
Performance tests on liquid explosive emergency
exit for civil aircraft
[ PAA-ED-71-33]
SHEAR FLOW
Relation of Eulerian and Lagrangian structure of
pseudosound pressure and velocity fields in
turbulent shear flow to aerodynamic noise
generation
( 8ASA-CR-11293591
SHEAR STRESS
Total pressure, Static pressure, surface shear
stress, and yavw angle measurements of S curved
ducted flow
[{1c-71-10]
SHOCK ABSORBERS
Nonlinear elastic suspension springs with
symmetrically hardened behavior for shock and
vibration isolation of aerospace instruments and
controls

H71-31064

H7t-31211

H71-30264

A71-34890
SHOCK LAYERS
Shock standoff distance and Mach disk diameter
neasurements in underexpanded sonic jets, -using
nitrogen dioxide-tetroxide working fluid
A71-34895
SHOCK TUBES
German monograph on pressure changes as boundary
layer effect in tube wind tunnels covering test
equipnent and experimental design, Becker
theory, pipe flow, etc
A71-34792
Turbulent boundary layer over flat plate and
compression corner models studied in hypersonic
gun tunpel
[IC/71/11]
SHOCK WAVE GENERATORS
Multiple tone generation by axial flow tramsonic
compressors, considering shock waves production
and propagation associated with supersonic
elements of blading

B71-30747

a71-36497
SHOCK WAVE IFTERACTION
V shaped conical wing in supersonic and hypersonic
flow with shock attached to leading edge,
investigating complex wave system with time
dependent and analytical methods
A71-36339

SLEEDER GINGS

Shock wave interaction betveen supersonic
airfoils, slender bodies, and thin wings and
plane shock wave
(vTH-158]

SHOCK WAVE PROFILES

Design shock wave correspondence to strong oblique
s:ock. discussing off design behavior of caret
ving

¥71-30321

A71-35280
SREOCE WAVE PROPAGRTION
Bultiple tone generation by axial flov tramsonic
compressors, considering shock waves production
and propagation associated with supersonic
elenents of blading
A71-36497
SHORT HAUL AIRCRAFT
Low disk-loading proprotor application to
propeller and fanjet STOL and fanjet VTOL short
haul aircraft
{AIAA PAPER 71-781) A71-34481
Operating costs and runway lengths for V/STOL in
city and suburban short haul air transportation
A71-36347
Puture air transportation concepts, discussing
short haul travel aarket, -economic,
environmental, safety, convenience and
reliability aspects
A71-36671
SHORT TAKEOFF AXIRCRAFY
Lo% disk-loading proproior applicatien to
propeller and fanjet STOL and fanjet VTOL short
haul ajircraft
{AIAM PAPER 71-781) A71-35481
STOL aircraft guidance capability with onboard
digital computer, maintaining time of arrival
envelope at way points along complex flight
paths -

[AIAR PAPER 71-770] A71-35528
Passenger travel demand model for STOL
transportation in underdeveloped areas
A71-36348

Potential flov solution for STOL wing propulsion
system presenting flov fields, pressure
distribution, and 1lift coefficient for
externally blown flap, high-lift configuratiom
[ F¥ASA-TN-D-6394 ] N71-29774

¥ind tunnel investigation of static longitudinal
aerodynamic characteristics of semispan swept
wving for STOL jet transport with deflected
thrust and houndary layer control
{ HASA-TR-D-6256] ¥71-30282

Safety characteristics for powered lift of
commerical STOL aircraft

N71-30773

Comparison test to evaluate perceived noise level
for STOL and other aircraft sounds
[WR-70-9]

SIGHAL REFLECYION

Calculation of divergence factor of earth surface
reflected signals on aircraft radio
communication, and multipath transmission
between two aircraft
[ RAE-TR-702101]

SIGHAL TRAHSHISSION

Random access signaling system application to
aircraft control, discussing signal redundancy
requirement for access capability optimization
based on radio environment model

H71-31075

§71-29438

A71-35783
SINGLE CBYSTALS
Room temperature ultrasonic frequency fatigue
behavior of Ni-base superalloy single crystals
A71-34493
SLENEDER BODIBS
Shock wave interaction between supersonic
airfoils, slender bodies, and thin wings ana
plane shock wave
[ VTH-158)
SLENDER CONES
Near wake streamline configuration in symmetry
plane of slender come in hypersonic flow at free
strean Wach number 7

N71-30321

A71-36754
SLENDER WIHGS
Pressures, velocities and aerodynamic
characteristics of supersonic flow around
slender delta wings with forced asymmetry and
separation at leading edges
A71-36134



SLIDING

Slender ving lift in supersonic
suction force on leading edge
nonlinear effects

flow, analyzing
and viscosity and

A71-36677
of slender wing
suspeansion and

Subsonic static characteristics
configurations using magmnetic
balance system
[NASA-CR-1796])

SLIDING

Effects of runway contaminants and pavement

surface properties on runvay slipperiness
- ¥71-30767

N71-29775

SLOT ANTENNAS
Beter wave aircraft slot antenna for Concorde air
to ground communication via satellite,
presenting synthetic radiation patterns
A71-36514
SHOKE
Determination of relationship between visibility
of in-flight jet exhaust to SAE smoke number
{ FAA-NA~71-24) §71-29307
Reductions in smoke level and carbon monoxide
enissions resulting fros air-assist fuel nozzles
in jet aircraft exhaust pollutant tests
¥71-30784
SONIC BOOHNS
Aircraft desigm, flight characteristics, and
atmospheric effects on sonic boom during
supersonic and hypersonic flight
N71-30787
SOUND PIELDS
Pundamentals of turbocompressor and turbofan noise
and noise reduction possibilities
(DLR-FB-70-741}
SOUBD GENERATORS
Multiple tone generation by axial flow transonic
compressors, considering shock waves production
and propagation associated with supersonic
elements of blading

N71-29374

A71-36497
SOUND PROPAGATION
Experimental research at Building Research Station
on outdoor sound propagation for building design
in relation to aircraft and road traffic noise
A71-35237
SOUND WAVES
Acoustic radiation of supersonic jet towvard nozzle
exit section, plotting pressure pulsations vs
active/passive pressure ratio
A71-36122
SPACE BMAINTERANCE
Space shuttle design concerning fault detection
and isolation, redundancy and maintenance for
cost and downtime minimization by application of
airline methods
A71-36480
SPACE SHUTTLES
Hypersonic aircraft design usable as transport or
space shuttle, determining aerodynamic behavior
in viscous flow
A71-36431
Space shuttle avionics systee redundancy,
calculating costs for individual line
replaceable units
271-36479
Space shuttle design concerning fault detection
and 1isolation, redundancy and maintenance for
cost and downtime minimization by application of
airline methods
A71-36480
Space shuttle vehicles landing with emergency
arrestment aids, describing tailhook/cable, net
and landing gear/cable engagement methods
A71-36488
Unsteady airfoil stall characteristics using
static data input for predicting stall flutter
boundaries of space shuttle wing
[NASA-CR-111906] §71-29221
Design and development of air breathing engine
systen for space shuttle vehicle
¥71-29607
SPACECRAFT COMMUNICATION
Frequency nemories application to earth-satellite-
aircraft OHP communications, repeater apparata
and multiple access transmission of half tone
images in vorldwide satellite communication
A71-36553
SPACRCRAP? DESIGH
Space shuttle design concerning fault detection

SUBJECT INDEX

and isolation, redundancy and maintenance for
cost and downtime minimization by application of
airline methods
471-36480
SPACECRAFT LANDING
Space shuttle vehicles landing with emergency
arrestment aids, describing tailhook/cable, net
and landing gear/cable engagement methods
A71-36488
SPACECEAP? POSITfION INDICATORS
Satellite based position fixing data by ranging
techniques, discussing application to navigation
and ATC
A71~36493
SPACECRAFT PROPULSION
Aerodynamic characteristics, rocket nozzles,
spacecraft propulsion, antenna design, and
internal combustion engines
{HASA-CR-119315]
SPACECRAFY RELIABILITY
Space shuttle design concerning fault detection
and isolation, redundancy and maintenance for
cost and dovntime minimization by application of
airline methods

H71-31106

A71~-36480
SPACECRAPT STRUCTURES
Composite structures development, discussing wing,
fuselage, aeropropulsion and missile
development, weight savings of hardware and
fighter empennage applications
(AIAR PAPER 71-367)
SPACECRAFP? TRAJECTORIES
Soviet book on radio control of various flight
vehicles covering closed loop synthesis, missile
guidance, spacecraft trajectory correction and
air traffic control

A71-36275

A71-35403
SPARK NACHINING
Aircraft jet engine application of electric
discharge machining for repetitive coatinuous
production, considering automated closed cycle
equipment
{ SME PAPER ME-71-143]
SPECULAR REFLECTION
Satellite~to-aircraft links propagation
characteristics, considering specular reflected
signals, diffuse scattering and scattering
function

A71-36658

A71-35097
SPHERES

Pinite difference method application to three
dimensional boundary layer calculation on
sphere- segment surfaces in supersonic flow

A71-35632
SPRINGS (BLASTIC)

Nonlinear elastic suspension springs with
symmetrically hardened behavior for shock and
vibration isolation of aerospace instruments and
controls

A71-3u890
SQUALLS

Approximative solution of nonlinear potential
equation for squall disturbance in tramsonic
range and pressure distribution on aircraft

¥71-31061
STABILITY TESTS

Stability of equilibrium state of rotor in
pressurized gas bearing
[AD-722828]

STABILIZATION

Theory of controllability for parabolic and second
order hyperbolic systems and for hereditary
differential systems applied to stabilization of
high speed aircraft in gust load disturbances
[AD-722072] H71-29430

STAGHATION FLOW

Binary laminar boundary layer in hypersonic
axisymmetric stagnation point flow with
tenmperature dependent material properties,
presenting exact and approximate calculation
nethods

N71-31213

A71-35422
STAGNATION POINT
Convective flow at stagnation point relation to
radiation flux decrease as result of absorption
in cold boundary layer
A71-35259
STAGHNATION PRESSURE
Stagnation pressure changes in unsteady flow




SUBJECT INDEX

downstream of turbomachine blades with
fluctuating circulation related to vortex sheets
A71-35279
STANDARDS
British civil aircraft airvorthiness requirements,
discussing aircraft industry management
philosophy ensuring gquality standards in design,
development, production, inspection and product
support
A71-36673
STATIC AERODYNANIC CHARACTERISTICS
Bffects of nose bluntness on static aerodynamic
characteristics of cruciform ving missile at
Mach 1.50 to 2.86
[ NASR-TH-X-2289)
STATIC LOADS
Aircraft structural panels under cyclic static
loads, examining fatigue life with probability
theory, statistics and regression analysis
A71-35312
Aircraft weighing in place during maintenance
operations, describing load cell equipped jacks
design for time saving weight determination
[ SAWE PAPER 898] A71-35814
STATIC PRESSUBRR
Photographic study of colliding underexpanded and
normally expanded supersonic jets in two-wind-
tunnel assembly with atmospheric static working
pressure

N71-30813

A71-36118
Total pressure, static pressure, surface shear
stress, and yav angle measurements of S curved
ducted flow
[ICc-71-10]
STATIC TBSTS
Thermal ground testing of Concorde and Veras,
considering static and fatigue testing in heat
environment

H71-30264

A71-36464
Static force tests of model of twin jet fighter
aircraft at various angles of attack and
sideslip angles to obtain data for theoretical
spin studies
[ FASA-TR-D-6425]
STATIONKEEPING
Dynamic positioning stationkeeping and stability
criteria for formation flight systems extended
to helicopter and V/STOL tramsports

K71-31330

A71-35923
STATISTICAL ANALYSIS

Statistical analysis of error sources and
magnitudes in Boeing 747 weight values obtained
by onboard aircraft wveighing system and by
manual calculationms
[ SANE PAPER 897] 271-35813

Statistical analysis of Navy and Marine aircraft
activity and airspace usage in Feb. and HMar.
1970 as part of National Airspace Otilization
Systen
[AD-722698) H71-30174

Statistical analysis of gyrocompass node of A-6A
inertial navigation systen
(rE-511]

STATOR BLADES

FNoise generation due to inlet free strean
turbulence incident on isolated stators and
rotors, using flat plate cascade blade row model

A71-36498

H71-30315

STEADY PLOW
Steady incompressible flow with potential vortex
over flat surface upder suction
A71-34889
Tvo dimensional steady viscous gas transonic flow
Navier-Stokes equations, establishing uniqueness
of solutions to boundary value problems
A71-35646
Numerical method for evaluating discontinnous
downvash distribution for steady flow over swept
and rectangular wings
H71-29349
STEAN TUBRBINES
Strear lines construction in meridional plane of
blade nozzle annular cascades of steamp and gas
turbines in subsonic and supersonic flow
A71-34846
STEELS
Gas turbine engine steels and Ni alloys heat
resistance, examining fatigue life and creep
properties at various temperatures and test

STRUCTURAL STABILITY

durations
A71-35453
STEERABLE ANTENNAS
Dioscures comaunication satellite system for air
traffic control and navigation, discussing
aircraft antenna beam electronic scanning by
computerized control
A71-34681
STEPAR-BOLTZHANN LAW
Aircraft ice protection problems, considering one
dimensional Stefan method for cyclic deicing
systen
A71-34850
SYIPFEBESS
High modulus graphite composites application for
structural weight reduction and stiffness
requirement without strength loss
A71-35202
STRAIN GAGES
Strut pressure and axle strain gage systems
testing for balance and weighing onboard De
Havilland C-72 aircraft
[ SAWE PAPER 881]
STRATOSPHERE
XB-70 aircraft for investigating and predictory
clear air turbulence in stratosphere caused by
mountain waves
[ NASA-CR-1878]
STRESS ABALYSIS
Supersonic panel flutter and aerodynamic load
stress analysis of finite cylimdrical shells
based on Galerkin method and aeroelastic
equilibriue equations
(aD-7224847])
STRESS CONCEBHNTRATION
Viscous stresses distribution in isothermal
incompressible turbulent boundary layer with
positive pressure gradient by diffusers in open
jet wind tunnel

A71-35827

¥71-31351

N71-31183

AT1-34209
STRESS-STRAIN DIAGRAMAS
Linear radial loads effect on stress and strain of
hyperboloidal rotor disk applied to aircraft
engine compressors with tvo stream flow of
vorking medium
A71-34597
STRUCTURAL DESIGN
Aircraft structural parameters optimization
satisfying flutter velocity comnstraint and
minimum mass, applying to box beanm design
A71-3u4874
Experimental research at Building Research Station
on outdoor sound propagation for building design
in relation to aircraft and road traffic noise
AT71-35237
STRUCTURAL ENGINEERINKG
Test facilities on structural emgineering at FF3,
Swveden
[ FFA-NENO-61]
STRUCTURAL FAILURE
Constrained torsion of spar box fastened along
isolated parts of wing span, noting stractural
fajlure due to tangential stress distribution
A71=35313

§E71-29378

STRUCTURAL MEMBERS
Wing structural elements ballistic damage
tolerance and residual fracture strength
characteristics, discussing projectile velocity,
impact angle and target thickness effects
A71-35161
Notch sensitivity of flat plates used as
structural members in aircraft wings tested on
load testing machine
[(TB-89] K71-30675
STRUCTURAL RELIABILITY
Diffusion bonding as economical fabrication
process for aerospace applications involving Ti
alloys, emphasizing mechanical properties and
structural reliability improvement
[SME PAPER AD-71-245]
STRUCTURAL STABILITY
Soviet papers on thin walled aircraft structares
strength and stability covering bending theory,
circular cylindrical shells, thermal stresses of
rectangular plates, etc

A71-36661

A71-35301

Light alloys fatigue characteristics for aircraft
components endurance evalnation

A71-35456




STRUCTURAL VIBRATION

Rotor blade stability, calculating unsteady local
1lift and effects of blade profile camber and
steady angle of attack

A71-35468
STRUCTURAL VIBRATION

Systens analysis of directional control, rotary
wing vibratory loads, lift sharing, and fuselage
vibration and damping during helicopter
maneuvers

¥71-30775
STRUCTURAL WEIGHT

Aircraft structural parameters optimization
satisfying flutter velocity constraint and
minimum mass, applying to box beam design

A71-34874
fiigh modulus graphite composites application for
structural weight redection and stiffness
reqeirement without strength loss
A71-35202

High voltage DC electric power transmission
systems with ground return, reducing aircraft
viring weight and energy dissipation

a71-35771

Integrated drive generator for aircraft electrical
pover systems, improving veight, life and
reliability

A71-35781

Administrative techniques of cost/weight tradeoff
program for jet transport airplane
{ SAWE PAPER 899]

Statistical analysis of error sources and
magnitudes in Boeing 747 weight values obtained
by onboard aircraft weighing system and by
manual calculations
[SAWE PAPER 8971} A71-35813

Composite materials effect on supersonic aircraft
weight, design and performance
[SAWE PAPER 8881} A71-35818

Weight reduction potential of composite materials
in aerospace structures, proposing weight
estimation technique
[ SAWE PAPER 887]) A71-35819

Design, analysis and testing of F-111 complex
fuselage full scale section of composite
materials, noting weight savings
[ SAWE PAPER 889) A71-35825

Composite structures development, discussing wing,
fuselage, aeropropulsion and missile
developnent, weight savings of hardware and
fighter empennage appliacations
{2IAA PAPER 71-367)

SUBCRITICAL FLOW

Subcritical nonlinear potential flows over two
dimensional subsonic airfoils by maltistrip
method of integral relatioms

A71-35812

A71-36275

A71-36330
SUBSONIC AIRCRAF?®
Soviet book on subsonic gas turbine passenger
planes powver supply systems covering Boeing 747,
short haul aircraft, bC-10, L-1011, etc
A71-34472
Wing group weight prediction for subsonic aircraft
design, taking into account root bending moments
due to lift
A71-35925
SUBSONIC FLOW
Subsonic turbulent jets acoustic emission,
calculating noise intensity in far field for
various Mach numbers
A71-34213
Stream lines construction in meridional plane of
blade nozzle annular cascades of steam and gas
turbines in subsonic and supersonic flow
a71-34446
Subcritical nonlinear potential flows over two
dimensional subsonic airfoils by multistrip
method of integral relations
A71-36330
Bunerical analysis of aerodynamic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonic flow including
interference lift
[ AGARD-CP-80-71-PT-1] §71-29333
Aerodynamic load predicting for control sarfaces
in unsteady supersonic and subsonic flow
§71-29334
Numerical analysis of aerodynamic loads and
coefficients for tandem and T tail surfaces
harmonically oscillating in subsonic flow

SUBJECT INDEX

H71-29335
Computer programs for evaluating subsonic flow
over wving-tail, wings with folded tips, T tails,
and cruciform tail surfaces
H71-29341
Conputer programs for calculating airforce
coefficients of wing-horizontal tail and fin-
horizontal tail oscillating in subsonic flow
H71-29342
Application of lifting surface theory to wing with
control surfaces in unsteady subsonic flow
§71-29347
Aerodynamic characteristics of elastic swept wing
of aircraft in subsonic flow with given weight,
overload, and dynamic head
{ BASA-TT-?-13717)
SUBSORIC SPEED
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Bach numbers and high Reynolds numbers
{ ONERA-TP-943]) 371-36021
SUBSONIC WIND TUNNELS
Sting-free aerodynamic drag measurement on
ellipsoidal cylinders in subsonic wind tunnel at
transition Reynolds numbers

B71-30656

171-36037
Subsonic static characteristics of slender wing
configurations uwsing magnetic suspension and
balance systen
[NASA-CR-1796} N71-29775
Bvaluating three component electronic wind tunnel
balance installed in 3.5 by 5.0 ft subsonic
tunnel
[AD-722571]
SUPERCRITICAL FLOW
Mesh method for supercritical transonic flow
calculation with normal or oblique shock wave at
trailing edge

H71-31400

471-35799
SUPERCRITICAL WINGS
Applications of supercritical airfoils to
transport aircraft designs
K71-30769
SUPERSORIC AIRCRAFT
Thyristor pover conditioning application to high
voltage DC electric power system, presenting SST
aircraft sample load profiles
A71-35770
Composite materials effect on supersomnic aircraft
weight, design and performance
[SAWE PAPER 888) 171-35818
Strategic bomber B-1A program, discussing airframe
and engine contractors, design, characteristics
performance, electronic equipment and armament
A71-36757
Experimental and theoretical study of biologically
important radiation components and dose
equivalents due to galactic and solar rays at
SST in high atmosphere - summary
N71-30779
Study of concept of inertially aided barometric
altimetry system to meet vertical separation
requirements of 1000 and 2000 feet for Mach 3.5
aircraft in altitude hold at 80,000 feet
[ HASA-CR-1770]) N71-31307
Heat sink capabilities of Jet-A fuel - heat
transfer and coking studies
[FASA-CR-72951]
SUPERSOBIC AIRFOILS
Shock wave interaction between supersonic
airfoils, slender bodies, and thin wings and
plane shock wave
[VTE-158]
SUPERSOEIC COBBUSTION RAMJET BHGINES
Heater and nozzle design of ONERA/S4MA hypersonic
wind tunnel for supersonic combustion ranmjet
tests
[(ONERA-TP-924]
SUPERSONIC CONPRESSORS
Supersonic cylindrical freon compressor with low
blade height for elementary compression and flow
visunalization aerodynapic and thermodynamic
tests

¥71-31482

K71-30321

271-36017

A71-35467
SUPERSONIC FLIGHT
Supersonic aircraft propulsion by external heat
addition, discussing nuserical method for
suitable caret wing design
A71-35398



SUBJECT INDEX

Aircraft design, flight characteristics, -and
atmospheric effects on sonic boom during
supersonic and hypersonic flight

§71-30787
SUPBERSONIC PLOW

Tvo vortex model for dovnwash variationms in
supersonic flowv past thin delta wving with
separation at leading edges

A71-34190

Streas lines construction in meridional plane of
blade nozzle annular cascades of steam and gas
turbines in subsonic and supersonic flow

A71-38446

Negative pressure gradient effect on separation of
supersonic flow over notches, comparing theory
vith vind tunnel deteramination

A71-34898

Plow distribution behind laminar boundary layer
separation point in supersonic flow, calculating
plateau region pressare

A71-35629

Turbulent boundary layer interaction with
supersonic outer flow behind step, calculating
pressure distribution, momentum thickness and
friction

A71-35631

Finite difference method application to three
dimensional boundary layer calculation onm
sphere- segment surfaces in supersonic flow

A71-35632

Supersonic flow past V-shaped vings with leading
edges, applying method of establishment to space
variable for pressure distribution

371-35647

Pressures, velocities and aerodynamic
characteristics of supersonic flow around
slender delta wings with forced asymmetry and
separation at leading edges

A71-36134

Supersonic flov past thin delta vings with finite
velocities at leading edges, noting wing
deformation to avoid cornet vortices appearance

A71-36181

Supersonic flow field computation for wing-body
combinations by shock-capturing finite
difference techniques, discussing improvement
based on Runge-Kutta method

a71-36303

Dynamic parameters of supersonic flow incident on
conical bodies at large angles of attack,
considering flow field and entropy distribution

A71-36328

vV shaped conical wing in supersonic and hypersonic
flow with shock attached to leading edge,
investigating complex vave syster with time
dependent and analytical methods

AT71-36339

Slender wing lift in supersonic flow, analyzing
suction force on leading edge and viscosity ard
nonlinear effects

A71-36677

Numerical analysis of aerodynamic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonic flow including
interference 1lift
[ AGARD-CP-80-71-PT~1] N71-29333

Aerodynamic load predicting for control surfaces
in unsteady supersonic and subsonic flow

N71-29334

Box collocation method for calculating aerodynanmic
loads on tandem delta wings with oscillations in
supersonic flow

H71-29337

Aerodynanmic drag of many bodies of revolution in
supersonic flow
[DLR-F¥B-71-04] ¥71-30325

Hypersonic and supersonic angle of attack flow
about asymmetric and axisymmetric blunt bodies
based on time dependent finite difference theory
and method of characteristics
[NASA-TH-D-62831 §71-31207

Influence of artifically induced turbulence upon
boundary layer transition in supersonic flows
[AD-7233221) K71-31586

SUPBRSONIC PLUTTER

Supersonic panel flutter and aerodynamic load
stress analysis of finite cylindrical shells
based on Galerkin method and aeroelastic
equilibrium equations

SURPACE BOUGHNBSS

[AD-722u87] §71-31183
SUPERSONIC INLEYS
Design and characteristics of supersonic inlet
controls for ainimizing inlet unstarts
[ HASA-PE-D-6408)
SUPERSONIC JET FLOW P
Supersonic jet interaction with turbulent wake,
calculating plane and axisymaetric flowv behind
body butt face

E71-30072

A71-35630

Method of characteristics application to
supersonic jet and nozzle gas flow with
allovance for equilibriua and nonequilibrium
condensation

471-35636

Photographic study of colliding underexpanded and
normally expanded supersonic jets in tvo-wind-
tunnel assembly with atmospheric static working
pressure

A71-36118

Acoustic radiation of supersonic jet toward nozzle
exit section, plotting pressure pulsations vs
active/passive pressure ratio

A71-36122
SUPERSONIC HOZZLBS'

Nethod of characteristics application to
supersonic jet and nozzle gas flow with
allovance for equilibrium and nonequilibrium
condensation

¢ 271-35636
SUPERSONIC SPEEDS

Effects of nose bluntness on static aerodynanic
characteristics of cruciform wing missile at
Mach 1.50 to 2.86
[ NASA-TH-X-2289]

SUPERSONIC TRANSPORTS

Environmental effects on SST structural materials
fatigue, discussing Ti alloys studies involving
temperature effects, crack propagation and
residual streangth

§71-30813

A71-34556
Stratospheric ozone reduction through catalytic
action of nitrogen oxides from SST exhaust,
discussing degrading effect on atmospheric
radiation shield
A71-36922
Probable impact of future supersonic transport
aircraft operations on noise environment around
seven airports in US
(AD-722365]
Sinulation studies for development of
certification criteria applicable to SST takeoff
and engine failure

N71-29777

N71-30777
SUPERSONIC WIND TUNNELS
Negative pressure gradient effect on separation of
,supersonic flow over notches, comparing theory
vith vind tunnel determination
A71-34898
Photographic study of colliding underexpanded and
normally expanded supersonic jets in two-wind-
tunnel assembly with atmospheric static working
pressure
271-36118
Lewis 9 by 15 foot V/STOL vind tunnel in return
leg of supersonic wind tunnel
[ NASA-TH-X-2305]
SUPPORT SYSTERAS
Support systems and operational design of nitrogen
hypervelocity blowdown wind tunnel
(2AD-722345]
SURFACE HAVIGATION
Navigation and communication satellites
development for civil aviation and shipping,
exanining technical, organizational, operational
and cost probleas

N71-30055

§71-29907

A71-38240
Civil aviation and merchant marine satellites,
considering aircraft and surface vessel antenna
characteristics and modulation techniques for
optimum communication channel frequencies
A71-35582
SURFACE PROPERTIES
Effects of runway contaminants and pavenent
surface properties on runway slipperiness
K71-30767
SUBRPACE ROUGHNESS
Runvay and taxivay profile and airplane respoase
measurements to determine runway roughness
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SURFACE VBHICLBS

H71-30766
SORPACE VEHICLES
Experimental research at Building Research Station
on outdoor sound propagation for building design
in relation to aircraft and road traffic noise
A71-35237
Testing ASHI/transponder for moving emergency
service vehicles on airfields during poor
visibility conditions
H71-29553
Analysis of transit access to Oakland
International RAirport, Oakland, California, and
reconnendations for improved service
(PB-197837]
SURVEILLANCE
Air navigation, surveillance and traffic control
technology effects on land and airspace uses at
airports

N71-31463

A71-35371
SUSPENSIONS
Nonlinear elastic suspension springs with
syanetrically hardened behavior for shock and
vibration isolation of aerospace instruments apd

controls
A71-34890
SVEDER
Test facilities on structural engineering at FFA,
Sweden
[FPPA-HENO~-61) N71-29378

SWEPT WINGS
Numerical method for evaluating discontinuous
downvash distribution for steady flow over swept
and rectangular wings
N71-29349
Unsteady pressure measurements on harmonically
oscillating swept wing with twvo control surfaces
in inconpressible flow
N71-29350
Aerodynamic characteristics of elastic swept wing
of aircraft in subsonic flow with given weight,
overload, and dynamic head
[ NASA-TT-P-13717) H71-30656
Lift force distribution calculation technique for
wings with jet flaps including rectangular and
svwept wing examples
{NASA-TT-F~13714] -
SWEPTBACK TAIL SURFACES
Jet penetration into Mach 2 airstream using
sweptback injectors at angle of attack
[NASA-TN-X-2319]
SWEPTBACK WINGS
Pressure measurements of harmonically oscillating
sweptback wing with two flaps in incompressible
flow
{DLR-FB-70-87]
SYRCHROROUS SATELLITES
Time division multiplexing system for ATS,
discussing surveillance geostationary.satellite
feasibility, delta modulation for data
transmission and aircraft equipment

§71-30852

N71-29920

N71-29433

A71-34680
Radio tracking of aircraft by two geostationary
satellites, discussing measurement, navigation
and position errors
A71-36508
SYSTEN EPFPECYIVENESS
pircraft electric power system design with
reliabilaty, simplicity, low cost, weight and
size, discussing autoratic circuit protection
;nd enerqgy pover
A71-35780
SYSTENS ANALYSIS
Systens approach to airfield pavement for future
aircraft, integrating design, construction,
operation and maintenance
A71-36346
Systens analysis of aircraft, aircraft guidance
and control systems, and atmospheric turbulence
for low visibility instrument landing systenm
requirements
[AD-722773) N71-30173
Systems analysis of directional control, rotary
ving vibratory loads, lift sharing, and fuselage
vibration and damping during helicopter
maneuvers
N71-30775
Systems analysis approach to airport planning and
predicting terminal facility and aircraft
demands in year 2000 for air traffic control

SUBJECT IEDEX

systeas
{ HASA-CR-119287])
SYSTENS ENGINEERIEG
ATC system models, covering surface moveaent,
runway utilization, terminal areas and enroute
traffic

§71-30800

A71-38523
Queueing theory approach to comamunication
satellite network design, applying to ocean air
traffic control and worldwide military broadcast
systens
371-35106
Support systems and operational design of nitrogen
hypervelocity blowdown wind tunnel
[AD-722385] §71-29907
Parametric turbine vector diagran calculation for
design of highly loaded multistage fan driven
turbine

[ HASA-CR-18621} R71-30669

1.
T TAIL SURFACES

Experimental and theoretical aeroelastic analysis
of Pokker F-28 T tail, using flutter model and
flight flatter tests

A71-35649

Numerical analysis of aerodynamic loads and
coefficients for tandem and T tail surfaces
harmonically oscillating in subsonic flow

N71-29335

Reroelastic and flutter analysis for T tail of

Fokker F.28
N71-29344
TABLES (DATA)

Conputer programs for calculating airforce
coefficients of wing-horizontal tail and fin-
horizontal tail oscillating in subsonic flow

N71-29342
TAIL ASSENBLIRS

Composite structures development, discussing wing,
fuselage, aeropropulsion and missile
development, weight savings of hardvare and
fighter empennage applications
[ATAA PAPER 71-367] A71-36275

Bethod for calculating flutter using interference
aerodynanic forces between wing and tail

R71-29345
FAIL SURPACES

Computer programs for evaluating subsonic flow
over wing-tail, wings with folded tips, T tails,
and cruciform tail surfaces

N71-29341
TAKEOFP

Sinulation studies for development of
certification criteria applicable to SST takeoff
and engine failure

§¥71-30777
TAKEOPF RUNS

Trailing wake hazards of large transports in
takeoff and landing, examining configuration
stability of vortex pair in ground effect

A71-35757
TANEDEN WING AIRCRAPT

Wing interference 1ift line lattice sipulation and
application to aerodynamic loads on tandem wings
in unsteady flow

N71-29336

Box collocation method for calculating aerodynamic
loads on tandem delta wings with oscillations in
supersonic flow

N71-29337

Wind tunnel investigation of aerodynanic
interference between two lifting surfaces in
tanden

N71-29343
TAXITIING

Aircraft random heave-pitch response to taxiing on
rough runways, analyzing dynamic loads and
fatigue damage by powver spectral techniques

A71-36675

Runway and taxiway profile and airplane response

measurements to determine runway roughmess
871-30766
TECHNOLOGICAL PORECASTING

Future air transportation concepts, discussing
short haul travel market, economic,
environmental, safety, convenience and
reliability aspects
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A71-36671
TRCHNOLOGY UTILIZATION
Semifinished product production technology
influence on heat resistant alloys mechanical
properties, considering forging, rolling,
casting, melting, diffusion velding and powvder
petallurgy
471-36725
TENPERATURE EFPPECTS
Maxioum temperature engine concept, definition and
application to future aircraft propulsion systes
performance
{ SAE PAPER 710461]
TENPERATURE SENSORS
BRirborne nucleonics equipment design for
indicating helicopter 1lift capability using X
ray backscatter from Kr-85, temperature sensor,
and digital computer
[ SAN-805-1]
TENSILE STRERGTH
Monograph on fiber-resin composites covering
glass, boron and carbon fibers and epoxy matrix
materials tensile and thermoelastic properties
A71-34469

a71-344898

N71-29215

TERMIFAL BALLISTICS
Wing structural elements ballistic damage
tolerance and residuyal fracture strength
characteristics, discussing projectile velocity,
impact angle and target thickness effects
A71-35161
Armored cockpit for attack aircraft combat
effectiveness, including mold line tumbling
plates, terminal ballistic kinematics and
integral structural armor
{AIAA PAPER 71-778)
TERMINAL PACILITIRS
ATIC system models, covering surface movement,
runvay utilization, terminal areas and enroute
traffic

A71-35530

A71-34523
Binational Basle-Mulhouse airport, discussing
traffic structure, buildings and runway
development
A71-35996
Farita site Tokyo international airport,
discussing transportation, runvays, ground
handling, navigation aids, lighting, etc
A71-35997
Analysis of physical and economic factors
pertaining to effective operation of vertical
takeoff and landing aircraft short range
commercial transportation - Vol. 1
[AE-326/021-VOL-1] N71-29285
Identification and analysis of potential sites for
vertical takeoff and landing aircraft facilities
in Great Britain - vol. 2
(AE-326/021-YOL-2) §71-29286
Terminal area studies with XC-142, XV-5, Do-31,
and P 1127 aircraft to develop povered 1lift
control techniques for instrument approach
N71-30774
TERNINOLOGY
German glossary of commercial air traffic with
english equivalents
A71-36962
TBRRAIN ANALYSIS
Design of computer assisted informationm system to
provide seacoast data for military purposes
[AD-722427] §71-29660
TEST BQUIPNMEHT
Strot pressure and axle strain gage systems
testing for balance and weighing onboard De
Havilland C-72 aircraft
(SAWE PAPER 881]
TEST PACILITIES
Test facilities on structural engineering at FFA,
Sveden
[ FPA-NENO-61] §71-29378
Optimal digital controller based on linear
approximation of acoustical test facility, for
determining effects of supersonic rocket engine
noise on vehicle surface
{HASA-CR-115073] H71-30741
Design and characteristics of quasi-steady devices
for simunlation of high Reynolds nuaber flows
[NASA-CR-1838] H71-31262
TESTING TINEB
Aircraft gas turbine engine components egquivalent
testing by shortening testing time required to

A71-35827
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THYBISTORS

increase service life
A71-35460
THERNAL ENVIROEMENTS
Thermal ground testing of Concorde and Veras,
considering static and fatigue testing in heat
environment
271-36860
THERHAL PROTECTION
Polyisocyanurate foam and intumescent paint for
thermal protection of aircraft passengers in
ground accident fires
H71-30758
THERNAL RESISTARCE
Gas turbine engine steels and Ni alloys heat
resistance, examining fatigue life and creep
properties at various temperatures and test
durations
A71-35453
THERMAL STREBSSES
Gas turbine engine nozzle guide vanes under pulsed
thermal operation, discussing service life
evaluation and increase
A71-35455
THERBOELASTICITY
Monograph on fiber-resin composites covering
glass, boron and carbon fibers and epoxy matrix
materials tensile and thermoelastic properties
A71-34469
THICKRESS
Thickness effect on fracture toughness and crack
propagation of Al alloy sheets used for aircraft
skins .
A71-35153
THICKNESS BATIO
Inviscid incompressible flov past thin circular
arc airfoil at zero incidence, expanding for
complex potential or velocity in powers of
thickness ratio
AT1-34674
THI¥ AIRPOILS
Inviscid incompressible flov past thin circular
arc airfoil at zero incidence, expanding for
conplex potential or velocity in powers of
thickness ratio
AT1-34674
Gust loading on two dimensional thin airfeil in
conpressible flow, deriving closed-fora lift
expression
A71-35285
Aerodynamic characteristics of thinm, highly
cambered airfoils in incompressible flow
[ FASA-CR-1767) H71-29893
Experimental and analytical study of subsonic
longitudinal and lateral aerodynanmic
characteristics of slender sharp edge 74 deg
swept wings
{ NASA-TH-D-6344]
THIN WALLED SHELLS
Soviet papers on thin valled aircraft structures
strength and stability covering bending theory,
circular cylindrical shells, thermal stresses of
rectangular plates, etc

N71-30530

A71-35301
THIN WINGS
Supersonic flow past thin delta wings with finite
velocities at leading edges, noting wing
deformation to avoid cornet vortices appearance
A71-36181
Shock wave interaction between supersonic
airfoils, slender bodies, and thin wings and
plane shock wave
(vTH-158]
THREE DINENSIQONAL PLOW
Pinite difference method application to three
dimensional boundary layer calculation on
sphere- segament surfaces in supersonic flow
271-35632

§71-30321

THRUST CONTROL
BEngine dynanics requirements implied by thrust
modulation control for VTOL aircraft
[NASA-PT-P-13755]
THRUST VECTOR CONTROL
v/STOL aircraft with vectored thrust propulsion
systeams, noting weight and center of
gravity-lift- thrust relationship changes effect
on perforsance
[SAVE PAPER 894]
THYRISTORS
Thyristor power conditioning application to high

H71-31455

A7T1-35817




TINE DEPBNDEHCE

voltage DC electric power system, presenting SST
aircraft sample load profiles
a71-35770
TIME DEPENDENCE
Velocity determination in hypersonic low density
wind tunnel based on high energy electron bean
produced nitrogen ions time of flight
A71-34887
TINR DIVISION MULTIPLEXING
Tipme division multiplexing system for ATS,
discussing surveillance geostationary satellite
feasibility, delta modulation for gdata
transmission and aircraft equipment
A71-34680
Bit and scanning field synchronizations of time
multiplex for air traffic control
A71-36513
TITANIOE ALLOYS
Environmental effects on SST structural materials
fatigue, discussing Ti alloys studies involving
temperature effects, crack propagation and
residual strength
A71-34556
Diffusion bonding as economical fabrication
process for aerospace applications involving Ti
alloys, emphasizing mechanical properties and
structural reliability improvement
{SHE PAPER AD-71-245]
TITRATION
Aircraft turbine oils acid number potentiometric
determination, discussing autopmatic titration
procedure and apparatus and solvents influence
on titration curve and inflection point
A71-36680

A71-36661

TORSIONAL STRESS

Constrained torsion of spar box fastened along
isolated parts of wing span, noting structural
failure due to tangential stress distribution

A71-35313
TOUGHNESS

Damage tolerant aircraft structures material
toughness and residual strength, presenting
fracture test results on precracked panels
reinforced with crack stoppers

a71-35157
TRACKING (POSITION)

Prediction method for performance of total
pilot-vehicle system in turbulence with
application to tracking tasks
[AD-722855]

TRADEOFFS

Adoinistrative techniques of cost/weight tradeoff
program for jet transport airplane
[ SAVE PAPER 899]

TRAINING DEVICRES

Data acquisition system for US-2A aircraft
training flight evaluations
[AD-722583)

TRAJECTORY ANALYSIS

Cost effective high speed projectile trajectory
plotting systenm for gunnery range
instrumentation, applying to aircraft path
recording during automatic landing control

A71-36613

R71-31288

A71-35812

N71-31347

TRAJECTORY CONTROL
Soviet book on radio control of various flight
vehicles covering closed loop synthesis, missile
guidance, spacecraft trajectory correction and
air traffic control
A71-35403
TRANSPER FUNCTIOES
Coaputation of uncoupled vibrations of rotary
wings using transfer matrix method
[(DLE-FB-70-63)
PRANSLATIONAL HOTION
Gyrocompass stability during circulations and
arbitrary periodic naneuvers, taking into
account translational motion vertical inertia
component

H71-29543

A71-35604
TRANSNITYER RECRIVERS
Airborne communications with AN/ARC-154
transceiver in single radio, discussing extended
frequency coverage, aultimode operation,
navigation and input/output provisions
A71-35758
TRANSONIC CONMPRESSORS
HMultiple tone generation by axial flow transonic
conpressors, considering shock waves production

A-44

SUBJECT INDEX

and propagation associated with supersonic
elements of blading
r71-36497
TRANSONIC PLIGHET
Cone-cylinder-cone missile type body in tramnsonic
buffeting environment determining static and
fluctuating wall pressure distribution
[ONERA-TP-942]
TRANSONIC FLOW
Two dimensional steady viscous gas transonic flow
Navier-Stokes equations, establishing unigqueness
of solutions to boundary value problems
A71-35646
Mesh method for supercritical transonic flow
calculation with normal or oblique shock wvave at
trailing edge

A71-36020

A71-35799
Small disturbance transonic flows potential
equations numerical solutions, using mixed
finite difference theory
A71-36325
Design and characteristics of quasi-steady devices
for simulation of bhigh Reynolds number flows
[NASA-CR-1838] H71-31262
TRANSONIC SPEED
Jet penetration into Mach 2 airstream using
sweptback injectors at angle of attack
[§ASA-TA-X-2319]
TRANSONIC WIND TUNNELS
Transonic wind tunnel testing of air intake and
afterbody of double flux engine nacelle at high
subsonic Mach numbers and high Reynolds numbers
[ONERA-TP-943] A71-36021
TRANSPONDEERS
Testing ASMI/transponder for moving emergency
service vehicles on airfields during poor
visibility conditions

§71-29920

H71-29553

Evaluation of airborne transponders used for air
traffic control facilities
(AD-723028]

TRANSPORT AIRCRAFT

VTOL transport optimal airframe/propulsion systens
design, discussing thrust requirements,
performance, control, cruise functions, fuel
consumption and fan characteristics
[AIAA PAPER 71-744]

Aircraft for international lomg haul
transportation, discussing criteria for
selection based on environmental, operational,
budgetary and policy considerations

H71-30253

AT71-34225

A71-35208
Gulfstream 2 acoustics program for cabin noise
level reduction, compliance with FAA takeoff and
landing noise certification and structure
qualification against sonic fatigue
[AIAA PAPER 71-783] A71-35527
Large jet transport aircraft trailing vortices,
studying velocity fields, core diameters and
logarithaic variations of circulation
AT71-35755
Trailing wake hazards of large transports in
takeoff and landing, examining configuration
stability of vortex pair in ground effect
A71-35757
Administrative techniques of cost/weight tradeoff
progran for jet transport airplane
[ SAWE PAPER 899] A71-35812
Hypersonic aircraft design usable as transport or
space shuttle, determining aerodynamic behavior
in viscous flow
A71-36431
Analysis of physical and economic factors
pertaining to effective operation of vertical
takeoff and landing aircraft short range
commercial transportation - Vol., 1
{AE-326/021-V0OL-1} H71-29285
Identification and analysis of potential sites for
vertical takeoff and landing aircraft facilities
in Great Britain - vol. 2
[AE~-326/021-VOL-2} ¥71-29286
Wind tunnel investigation of static longitudinal
aerodynamic characteristics of semispan swept
ving for STOL jet transport with deflected
thrust and boundary layer control
[ NASA-TN-D-6256) ¥71-30282
Bffect of wing~-tip vortex wakes generated by large
jet transport aircraft on swmaller alrplanes
E71-30768
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FPlight tests for evaluating effect of wing-tip
vortex vake generated by large jet transports on
smaller aircraft

H71-30765
applications of supercritical airfoils to
transport aircraft designs
H71-30769

Developing aircraft ride criteria and/or
acceptable vibration levels and probleas in
measuring and recording low level vibration
environment

¥71-30781

Patigue crack length relationship with aircraft
inspection intervals and structural
reinforcement, high strength materials, and
aircraft usage effects

¥71-30783
TRANSPORTATION

Use of aerodynaaic 1ift for application to high
speed ground transportation by two dimensional
airfoils
[PB-197242}

Analysis of transit access to Oakland
International Airport, Oakland, California, and
recommendations for improved service
{PB-197837])

TURBINE BLADES

Engine turbine blades aerodynamic vibration

danping calculation procedure

§71-29762

N71-31463

A71-35023
Pretvisted cantilever airfoil cross section
turbine and compressor blades vibration natural
frequencies and mode shapes
A71-35282
Dirichlet problem in hodograpk plane of
conpressible fluid flow from aircraft,
helicopter blades or turbine blade airfoils
a71-35470
Pan jet first stage turbine blade air cooling,
describing design, heat transfer data,
efficiency and temperature distribution
A71-35904
Siren wail in turbine axial stage due to
nonuniform pressure fields behind blade cascades
A71-36180
TURBINE WHEELS
Linear radial loads effect on stress and strain of
hyperboloidal rotor disk applied to aircraft
engine compressors with two stream flow of
working medium
AT1-34597
TURBINEBS
Parametric turbine vector diagram calculation for
design of highly loaded multistage fan driven
turbine
[ NASA-CR-1862])
TURBOCOEPRESSORS
Gas turbine with high velocity combustor, pure
impulse compressor and turbine and isothermal
burner

¥71-30669

A71-34590
Multiple tone generation by axial flow transonic
conpressors, considering shock waves production
and propagation associated with supersonic
elements of blading
AT1-36497
Fundamentals of turbocompressor and turbofan noise
and noise reduction possibilities
[DLR-FB-70-74}
TURBOFAN ENGINES
Fan jet first stage turbine blade air cooling,
describing design, heat transfer data,
efficiency and temperature distribution
A71-35904
Design operating process of turbojet, turboprop,
and turbofan aircraft engines
faD-722283] §71-29500
Gaseous fission measurements from jet engine
afterburners over range of fuel-air ratios
[BASA-TH-X-2323) N71-30117
Afterburning flame stabilization in turbofan
engines
[NASA-TT-P-13657] §71-30350
Parametric turbine vector diagram calculation for
design of highly loaded nultistage fan driven
turbine
{NASA-CR-1862]
TUBBOFANS
Pundanentals of turbocompressor and turbofan noise

N71-29374

N71-30669

TURBOLENY WAKES

and noise reduction possibilities
[DLR~PB-70-74])
TORBOJET EBEGINES
Design operating process of turbojet, turboprop,
and turbofan aircraft engines
[AD-722283) ¥71-29500
Inlet noise suppressors having perforated plate
over honeycoab wall construction evaluated over
range of passage heights and engine speeds using
turbojet engine as noise source
[HASA-?N-D-6395]
TURBOSBACHINE BLADRES
Stagnation pressure changes in unsteady flow
downstream of turbomachine blades with
fluctuating circulation related to vortex sheets
A71-35279

871-29374

871-31096

TURBOPROP ENGIRES
Design operating process of turbojet, turboprop,
and turbofan aircraft engines
[AD-722283)
TURBULENCE
Influence of artifically induced turbulence upon
boundary layer transition in supersonic flows
{AD-723322} N71-31586
TURBULENT BOUNDARY LAYER
Viscous stresses distribution in isothermal
incompressible turbulent boundary layer with
positive pressure gradient by diffusers in open
jet wvind tunnel
¢

H71-29500

A71-38209
Incompressible turbulent boundary layers at low
Beynolds numbers, using eddy viscosity and
mixing length concepts for computation
A71-34884
Turbulent boundary layer interaction with
supersonic outer flow behind step, calcmlating
pressure distribution, momentum thickness and
friction
- A71-35631
Turbulent boundary layer over flat plate and
compression corner models studied in hypersonic
gun turnel
[Ic/71/11)
TUBBULERT FLOW
Detachment prediction in turbulent incompressible
plane flows on thick bodies applied to wall with
disconnections and flat plate normal to wind
A71-34189
Relation of Eunlerian and Lagrangian structure of
pseudosound pressure and velocity fields in
turbulent shear flov to aerodynamic noise
generation ’
{FASA-CR-119359)
TUBRBULEET JETS
Subsonic turbulent jets acoustic emission,
calculating noise intensity in far field for
various Mach numbers

N71-30747

B71-31211%

A71-34213
Flov visualization and hot-wire measuremeants,
shoving vortex shedding association with
turbulent air jet issuing from flat plate into
cross wind
AT71-34659
Noise generation due to inlet free strean
turbulence incident on isolated stators and
rotors, using flat plate cascade blade row model
A71-36498
TURBULENT WAKES
Turbulent wakes flov entrainment mechanisnm,
investigating turbulence spreading near
interface between laminar and turbulent regioms
A71-34899
Aircraft accident litigation related to wake
turbulence concerning pilot or air traffic
controller faults
A71-35387
Supersonic jet interaction with turbulent wake,
calculating plane and axisysmetric flow behind
body butt face
A71-35630
Aircraft vortex wake turbulence including
formation, disintegration, hazards reduction,
instability and interactions with following
vehicles
A71-35753
Effect of wing-tip vortex wakes generated by large
jet transport aircraft on smaller airplanes
N71-30764

A-45



TURNING FLIGHT

TUBRNING PLIGHT
Approach guidance systen for side-firing tactical
aircraft
[(AD-722412]
TWO DINENSIONAL FLOW
Detachaent prediction in turbulent incoapressible
plane flows on thick bodies applied to wall with
disconnections and flat plate normal to wind
A71-34189
Supersonic jet interaction-with turbulent vake,
calculating plane and-axisymmetric flow behind
body butt face

H71-29708

A71-35630
Tvo dimensional steady viscous gas transonic flow
Navier-5tokes equations, establishing uniqueness
of solutions to boundary value probleams
A71-35646
Plane laminar incompressible jet flow along
parabola with no external stream, using second
order boundary layer theory
[ASHE PAPER 71-APN-NNM] A71-36268
Two dimensional laminar incompressible fluid flow
past flat plate at various angles of attack,
studying vortex shedding characteristics
A71-36311

U
ULTRASONIC TBSTS
Aircraft parts testing by NDT methods, considering
ultrasonic system for valve defects and
fluorescent particle system for crack detection
A71-37056
ULTRASONICS
Room temperature ultrasonic frequency fatigue
behavior of Ni-base superalloy single crystals
A71-34493
UNCOUPLED MODES
Conputation of uncoupled vibrations of rotary
vings using transfer matrix method
[ DLR-PB-70-63]
UNIQUENESS THEOREA
Two dimensional steady viscous gas transonic flow
Navier-5tokes .equations, establishing uniqueness
of solutions to boundary value problems
A71-35646

N71-29543

UNITED STATES OF ANERICA
Probable impact of future supersonic transport
aircraft operations on noise environment around
seven airports in US
[ aD-722365] N71-29777
Lover atmosphere wind shear determined for
aircraft approach control from observations in
different Americam sites
N71-30837
UNITS OF AEASUREMENT
Development of noise measurement units for airport
and aircraft noise redaction and psychoacoustic
studies
K71-30786
UNSTEADY FLOW
Stagnation pressure changes in unsteady flow
downstream of turbomachine blades with
fluctuating circulation related to vortex sheets
A71-35279
Numerical analysis of aerodynamic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonic flow including
interference lift
{ AGARD-CP-80-71-PT-1] N71-29333
Rerodynamic load predicting for control surfaces
in unsteady supersonic and subsonic flow
N71-29334
Wing interference lift line lattice simulation and
application to aerodynamic loads on tandem wings
in unsteady flow
H71-29336
Symposium on unsteady aerodynamic forces, loads,
and configurations for aeroelastic analysis of
interfering surfaces
( AGARD-CP-80-71-PT-2] N71-29338
Kinematics of subsonic unsteady airlosds on
multiple lifting surfaces
R71-29339
Unsteady pressure measurements on harmonically
oscillating svwept wing with two control surfaces
in incompressible flow
¥71-29350

SUBJECT INDEX

ORBAN TRANSPORTATION
Operating costs and runvay lengths for V/STOL in
city and suburban short haanl air transportation
A71-36347
US~2A AIRCRAPT
Data acquisition system for US-2A aircraft
training flight evaluations
[AD-722583}

¢
\'%
V/STOL AIRCRAFY
V/STOL aircraft with vectored thrust propulsion
systems, noting weight and center of
gravity-l1ift- thrust relationship changes effect
on performance
[ SAWE PAPER 894} A71-35817
Hybrid v/STOL jet 1lift aircraft design, examining
wing area-lift engine bypass ratios relation
[AIRA PAPER 71-767]} . A71-36273
Operating costs and runvay lengths for V/STOL in
city and suburban short haul air transportation
A71-36347
Lewis 9 by 15 foot V/STOL wind tunnel in return
leg of supersonic vind tunnel
[ NASA-TN-X-2305] §71-30055
Terminal area studies with XC-142, XvV-5, Do-31,
and P 1127 aircraft to develop powered 1lift
control techniques for instrument approach
N71-30774
Engine dynamics requirements implied by thrust
modulation control for VTOL aircraft
[NASA-TT-P-13755]
VACUUN BELTING
Closed die forgings of vacuunm remelted carbon and
lov alloy steels to improve transverse ductility
and microcleanness for aircraft industry
A71-35336

§71-31347

¥71-31455

VALVES
Aircraft parts testing by KDT methods, considering
ultrasonic system for valve defects and
fluorescent particle systeam for crack detection
271-37056
VARIABLE GEOMETRY STRUCTURES
Performance evaluation of variable geometry
external fuel tank prototypes by static
structural tests, wind tunnel tests and flight
tests on F-111 aircraft
[AIAR PAPER 71-763])
VELOCITY DISTRIBUTION
Large jet transport aircraft trailing vortices,
studying velocity fields, core diameters and
logarithmic variations of circulation

R71-35533

A71-35755
VELOCITY MEASUREBHNERT

Precision area navigation system, considering
position and velocity continuous measurement in
three dimensional space, system components and
simulation program

A71-34616

Velocity determination in hypersonic low density
vind tunnel based on high energy electron bean
produced nitrogen ions time of flight

a71-34887

Vortex laser Doppler velocimeter system for
aircraft wake turbulence velocity profile
mapping, describing optical arrangements, back
and forward scattering modes and prototype
design

A71-35756
VERTICAL PLIGHT

Vertical situation display concept for alleviating
problens of inadequate guidance and display
information for making steep approaches

N71-30770
VERTICAL TAKEOFF AIRCRAFT

VTOL transport optimal airframe/propulsion systems
design, discussing thrust requirements,
performance, control, cruise functions, fuel
consunption and fan characteristics
[AIAA PAPER 71-744]

Lov disk-loading proprotor application to
propeller and fanjet STOL and fanjet VTOL short
haul aircraft
[AIAA PAPER 71-781]

Analysis of physical and economic factors
pertaining to effective operation of vertical
takeoff and landing aircraft short range
conmercial transportation - Vvol. 1

A71-34225

A71-34481




SUBJECT INDEX ¥EAR TBSTS

[AE-326/021-Y0L-1] N71-29285 VORTICRES
Identification and analysis of potential sites for Tvo vortex model for downwash variations in
vertical takeoff and landing aircraft facilities supersonic flow past thin delta wing with
in Great Britain - Vol. 2 separation at leading edges
{AE-326/021-V0L-2] N71-29286 A71-34190
VHP OBHIRARGE NAVIGATION Steady incompressible flow with potential vortex
Large scale M0S IC digital VOR navigation over flat surface under suction
converter, comparing accuracy, size, veight and A71-34889
cost with standard design Plow field induced by aircraft trailing vortices
A71~35789 near ground during takeoff apd landing, noting
VIBRATION DANPIRG experimental departure from theory
Engine turbine blades aerodynamic vibration A71-34900
damping calculation procedure Aircraft vortex wake turbulence including
A71-35023 formation, disintegration, hazards reduction,
VIBRATION EFPECTS instability and interactions with following
Developing aircraft ride criteria and/or vehicles
acceptable vibration levels and problems in 471-35753
measuring and recording low level vibration Junbo jet trailing vortex mathematical model for
environment studying effect on penetrating aircraft
N71-30781 A71-35754
VIBRATYIOR ISOLATORS Large jet tramsport aircraft trailing vortices,
Wonlinear elastic suspension springs with studying velocity fields, core diameters and
symmetrically hardened behavior for shock and logarithmic variations of circulation
vibration isolation of aerospace instruments and . A71-35755
controls Vortex laser Doppler velocimeter system for
A71-34890 ajircraft wake turbulence velocity profile
VIBRATION MEASUREMENT mapping, describing optical arrangements, back
Developing aircraft ride criteria and/or and forward scattering modes and prototype
acceptable vibration levels and problems in design
measuring and recording lov level vibration A71-35756
environment Trailing wake hazards of large transports in
N71-30781 takeoff and landing, examining configuration
VYIBRATION HODE stability of vortex pair in ground effect
Pretwisted cantilever airfoil cross section A71-35757
turbine and compressor blades vibration natural Two dimensional laminar incompressible fluid flow
frequencies and mode shapes past flat plate at various angles of attack,
A71-35282 studying vortex shedding characteristics
VIBRATORY LOADS A71-36311
Systems analysis of directional control, rotary Helicopter rotor noise due to blade-vortex
wving vibratory loads, 1lift sharing, and fuselage interaction, using linear qust model
vibration and damping during helicopter A71-36934
maneuvers Rotary wving dovnwash influence on fixed wing flow
¥71-30775 using magnetic induction vortex model
VIEVNING [ DLR-FB~70-621 N71-30040
Flight tests and simulation for determining Wing tip vortex test demonstrating use of Laser
effects of peripheral viewing losses on pilot Doppler Velocimeter systeam for measuring gas
performance during commercial aircraft landing velocities with high spatial and temporal
[ RAE-TR-70205) N71-29497 resolution
VI8coUs rLow [ NASA-CR-119804) N71-30278
Viscous stresses distribution in isothermal
incompressible turbulent boundary layer with \ﬁv
positive pressure gradient by diffusers in open
jet wind tunnel WALL FLOW
A71-34209 Detachment prediction in turbulent incompressible
Hypersonic viscid-inviscid internal flow field plane flows on thick bodies applied to wall with
interaction with laminar boundary layer in disconnections and flat plate normal to wind
circular ducts, using method of characteristics A71-34189
and implicit finite difference schenme WALL PRESSURE
A71-35281 Cone-cylinder-cone missile type body in tramsonic
Hypersonic aircraft design usable as transport or buffeting envirorment determining static and
space shuttle, determining aerodynamic behavior fluctuating wall pressure distribution
in viscous flow [ONERA-TP-942 ]} 2471-36020
A71-36431 WABNING SYSTEAS
VISUAL FIELDS - Low-cost pilot indicator for midair collision
Holographic display for blind landing system with avoidance
variable image perspective over wide field of N71-30760
view, using collimated or cylindrical laser bean WAVES
A71-36061 XB~-70 aircraft for investigating and predictory
VOICE COMBUNICATION clear air turbulence in stratosphere caused by
ESRO part of joint ATC communication experiment mountain waves
for I band satellite use, giving voice and data [ BASA-CR-1878]) §¥71-31351
transmission and distance measurement techniques WEAPONS DEVELOPMENT
tests results Renotely piloted vehicles development and
371-36510 limitations, considering air superiority,
VORTEX BREAKDOWN veapons delivery, semsors and survivability
Flov visualization and hot-vire measurements, 471-35899
showing vortex shedding association with WEAR
turbulent air jet issuing from flat plate into Chevron cutting and effects of braking on wear of
cross wing aircraft tires
A71-34659 N71-30768
VORTEX INJECTORS Lubrication by boundary, elastohydrodynamic, aand
Jet penetration into Mach 2 airstream using fluid films, wear due to fretting, erosion,
sweptback injectors at angle of attack scuffing, and pitting, and friction in aircraft
[ NASA-TH-X-2319] ¥71-29920 [NASA-TH-X~67872] N71-31134
VORTEX SHEETS WEAR TESTS B
Stagnation pressure changes in unsteady flow Antivear property assessment of piston engine and
downstrean of turbomachine blades with aviation jet fuels under point contact
fluctuating circulation related to vortex sheets conditions, recommending ball and cylinder test
A71-35279 technique
A-87
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WEATHER BODIFPICATION

a71-34447
WEATHER HEODIFICATION
Fog dissipation programs by commercial and
military agencies
A71-36450
WEDGES
Inclined wedges in rarefied hypersonic flow
conditions, investigating base and wake pattern
geometrical and aerodynamic characteristics
271-36756
WBIGHT ANALYSIS
airborne display and electric management systenm,
discussing weight reduction, protective functiorn
coordination, power gquality, onboard
maintenance, data processing and reliability
A71-34617
Aircraft loading system consisting of omnboard
veight and balance equipment and fully
mechanized cargo pallet transfer, using
computerized simulation model for parametric
evaluation
[ SAWE PAPER 900)
statistical analysis of error sources and
magnitudes in Boeing 747 weight values obtained
by onboard aircraft weighing system and by
manual calculations
( SAWE PAPER 897] A71-35813
Boron-epoxy conposite wing box beam design,
describing preliminary weight estimation from
layouts
[SAWE PAPER 891] A71-35815
W#eight reduction potential of composite materials
in aerospace structures, proposing weight
estimation technigue
{ SAVE PAPER 887) A71-35819
strut pressure and axle strain gage systeas
testing for balance and weighing onboard De
Havilland C-7a aircraft
[ SAWE PAPER 881]) A71-35827
Wing group vweight prediction for subsonic aircraft
design, taking into account root bepding moments
due to lift

A71-35811%

A71-35925
WEIGHT INDICATORS
Evaluating three component electronic vind tunnel
balance installed in 3.5 by 5.0 ft subsonic
tunnel
[2D-722571)
WBIGHT HMEASURENENT
aircraft weighing in place during maintenance
operations, describing load cell equipped jacks
design for time saving weight determination
{ SAWE PAPER 898]) A71-35814
STAN/MASS system aircraft weight and balance
determination, discussing basic concepts, design
requirements and applications
{ SAVWE PAPER 896] A71-35816
Mass and center of gravity determining system
model, describing equipment, operation
vrinciple, calibration data and techniques
accuracy and errors
[SAWE PAPER 879]) A71-35824
analytical veiqght determination of articulated
shaft driven helicopter main rotor blades,
presenting computer progran
[ SANE PAPER 893)
WIDE ANGLE LENSES
#igh aperture wide angle lens design for compact
electro-optical systems of airborne moving map
projection navigational instruments

N71-31400

A71-35826

A71-36605
WIND EPPECTS
Gust loading on two dimensional thin airfoil in
compressible flow, deriving closed-form lift
expression
271-35285
case histories of aircraft damage due to wind
acting on airport sarfaces, discussing wind and
hail protection
A71-35442
WIND PRESSUREB
wind pressure and cross flov velocity profiles for
short takeoff aircraft building roof airports
H71-30776
WIND PROFILES
Wind pressure and cross flow velocity profiles for
short takeoff aircraft building roof airports
¥71-30776

SOBJECT INDEX

WIND SBEAR
Evaluating analytical models of turbulence having
non-Gaussian gusts distributions and effects of
wvind shear on aircraft operations
§71-30778
Lover atmosphere wind shear determined for
aircraft approach control from observations in
different Apmerican sites
¥71-30837
WIND TUNNEL APPARATUS
Bvaloating three component electronic wind tunnel
balance installed in 3.5 by 5.0 ft subsonic
tunnel
[AD-722571)
WIFD TUNNEL NODELS
Turbulent boundary layer over flat plate and
compression corner models studied in hypersonic
gun tunnel
[IC/71/11)
WIND TUNKEL NOZZLES
Heater and nozzle design of ONERA/SU4MA hypersonic
wind tunnel for supersonic combustion ramjet
tests
[ONERA-TP-924] 371-36017
Integral equations of motion and momentum for
hypervelocity wind tunnel nozzle design
[{2D-7223461}
WIBD TUNNEL STABILITY TESTS
Wind tunnel investigation of aerodynamic
interference between two lifting surfaces in
tandenm

B71-31400

R71-30747

¥71-29906

N71-29343
WIND TUNNEL WALLS
Levis 9 by 15 foot V/STOL wind tunnel in return
leg of supersonic wind tunnel
[¥ASA-TN-X-2305]
WIND TUNNELS
German monograph on pressure changes as boundary
layer effect in tube wind tunnels covering test
equipment and experimental design, Becker
theory, pipe flov, etc

H71-30055

A71-34792
WIBG PLAPS
Augnented ram wing vehicle performance and flow
field for high speed ground transportation
¥71-31204
WIEG LOADIEG
Notch sensitivity of flat plates used as
structural members in aircraft wings tested on
load testing machine
[TB~89]
WING OSCILLATIORS
Fumerical analysis of aerodynanic loads on wing
and tail surfaces with oscillations in unsteady
supersonic and subsonic flow including
interference lift
[ AGARD-CP~-80~71-PT~1] N71-29333
Box collocation method for calculating aerodynamic
loads on tandem delta wings with oscillations in
supersonic flow

N71-30675

R71-29337
WIRG PABELS
¥ing structural elements ballistic damage
tolerance and residual fracture strength
characteristics, discussing projectile velocity,
impact angle and target thickness effects
A71-35161
Boron-epoxy composite wing box beamr design,
describing preliminary weight estimation fronm
layouts
[ SANE PAPER 891)
WING PROFILES
Laminar boundary layer on wing profiles and bodies
of revolution, calculating flow characteristics
based on integral momentum relation

A71-35815

AT1-34424
Supersonic flow past V-shaped wings with leading
edges, applying method of establishment to space
variable for pressure distribation
A71-35647
vV shaped conical wing in supersonic and hypersonic
flow vith shock attached to leading edge,
investigating complex vave system with time
dependent and analytical methods
A71-36339
Computer program used for design criteria of stall
characteristics of straight wing aircraft
[NASA-CR-1646] E71-31154
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SUBJECT INDEX

WIBG ROOTS
Wing group weight prediction for subsonic aircraft
design, taking into account root bending moueants
due to lift
A71-35925
WIKG SPAN
Constrained torsion of spar box fastened along
isolated parts of wing span, noting structural
failure due to tangepntial stress distribution
A7%-35313
Hybrid v/STOL jet 1lift aircraft design, examining
ving area-lift engine bypass ratios relation
[AIAA PAPER 71-767] 471-36273
WIHG TIPS
Wing tip vortex test demonstrating use of Laser
Doppler Velocimeter system for measuring gas
velocities with high spatial and temporal
resolution
[NASA-CEB-119804)
WING-PUSBLAGE STORES
Procedures for calculating normal wash in
nonplanar configurations and interference
betveen wings and bodies

N71-30278

§71-29340
WIBGS
Fatigue crack initiation and growth and residual
strength of P-100 wing, comparing service
failure data with full scale fatigue test
results
A71-35159
Computer programs for evaluating subsonic flow
over wing-tail, wings with folded tips, T tails,
and cruciform tail surfaces
N71-29381
Method for calculating flutter using interference
aerodynanic forces between wing and tail
N71-29345
Calculation of pressure distributions over wings
with harmonic oscillating control surfaces using
kernel function method
N71-29346
Application of 1lifting surface theory to wing with
control surfaces in unsteady subsonic flow
N71-29347
Asymnptotic expansion techniques to define pressure
loading effects on wings with unbalanced control
surfaces
N71-29348
Computed aided design of wing structures and
application of optimal law of material
dastribution
{aAD-722303)
WIRING
Computerized automatic control of aircraft
electrical system using remote pover controllers
and multiplexed data bus for wiring reduction
and reliability improvement

N71-29657

A71-34700
High voltage DC electric pover transmission
systems with ground return, reducing aircraft
wiring veight and energy dissipation
A71-35771
Remote pover controller as static circuit
protection device for aircraft and spacecraft
automatically controlled electrical wiring
system, discussing performance improvement
271-35782
WISCONSIN
Investigation of Mississippi Valley Rirways De
Havilland DHC-6, N956SM crash at LaCrosse,
Wisconsin Fov. 9, 1970

[NTSB-AAR-71-10) N71-29914

X
X RAY APPARATUS
Airborne nucleonics equipment design for
indicating helicopter 1lift capability using X
ray backscatter from Kr-85, temperature sensor,
and digital computer

[SAN-805-1] §71-29215

Y
YAW

Total pressure, static pressure, surface shear
stress, and yaw angle measurements of S curved
ducted flow

[IC-71-101] K71-30264

SERO ANGLE OP ATTACK

ZERO ANGLE OF ATTACK
Inviscid incompressible flow past thin circalar
arc airfoil at zero incidence, expanding for
complex potential or velocity in powers of
thickness ratio
AT1-34674
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Dual mode symmetrical high frequency antenna for
airborne use
[AD-722736]

ABORA, H. L.

A unified theory for linearized shock-on-shock
interaction problems
[ VTH~158)

ASHLEY, H.

Some considerations relative to the prediction of

unsteady air loads on interfering surfaces
N71-2933¢4

H71-29895

H71-30321

ATKIRS, A. R., II
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veight, design and performance

¥71-30741

[ SAWE PAPER 888] A71-35818
AUTERE, T.
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GEORGIA

Georgia Institute of Technology, Atlanta
ILLINOIS

The John Crerar Library, Chicago
MASSACHUSETTS

Massachusetts Institute of Technology. Cambndge

MISSOURI

Linda Hall Library, Kansas City

NEW YORK

Columbia University, New York
PENNSYLVANIA

Carnegie Library of Pittsburgh
TEXAS

Southern Methodist University, Dallas

WASHINGTON
University of Washington, Seattle

NASA publications (those indicated by an "'* following the accession number) are also received by

the following public and free libraries

CALIFORNIA

Los Angeles Public Library

San Diego Public Library
COLORADO

Denver Public Library
CONNECTICUT

Hartford Public Library
DELAWARE

Wilmington Institute Free Library, Wilmington
MARYLAND

Enoch Pratt Free Library, Baltimore
MASSACHUSETTS

Boston Public Library

MICHIGAN

Detroit Public Library
MINNESOTA

Minneapohis Public Library

James Jerome Hill Reference Library. St Paul
MISSOURI

Kansas City Public Library

St Louwis Public Library

NEW JERSEY

Trenton Public Library

NEW YORK

Brooklyn Public Library
Buffalo and Ene County Public Library
Rochester Public Library
New York Public Library
OHIO

Akron Public Library
Cincinnati Public Library
Cleveland Public Library
Dayton Public Library
Toledo Public Library

OKLAHOMA

Oklahoma County Libranes, Oklahoma City
TENNESSEE

Cossitt-Goodwin Libraries, Memphis

TEXAS

Dallas Public Library

Fort Worth Public Library
WASHINGTON

Seattle Public Library
WISCONSIN
Milwaukee Public Library

An extensive collection of NASA and NASA-sponsored documents and aerospace publications avail-
able to the public for reference purposes 1s maintained by the American Institute of Aeronautics and
Astronautics, Technical Information Service, 750 Third Avenue, New York, New York, 10017

EUROPEAN

An extensive collection of NASA and NASA-sponsored publications is maintained by the National
Lending Library for Science and Technology, Boston Spa, Yorkshire, England By virtue of arrange-
ments other than with NASA, the National Lending Library also has available many of the non-NASA
publications cited in STAR European requesters may purchase facsimile copy or microfiche of NASA
and NASA-sponsored documents, those identified by both the symbols “#° and "*”, from ESRO/
ELDO Space Documentation Service, European Space Research Organization, 114, av de Neully,
92-Neuilly-sur-Seine, France
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“The aeronautical and space activitzes of the United States shall be

conducted so as to contribute . .

. to the expansion of buman knowl-

edge of phenomena in the atmosphere and space. The Administration
shall provide for the widest practicable and appropriate dissemination
of mformation concerning its activities and the results thereof.”

— NATIONAL AERONAUTICS AND SPACE ACT OF 1958

NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS

TECHNICAL REPORTS: Scientific and
technical informatton considered important,
complete, and a lasting contribution to existing
knowledge.

TECHNICAL NOTES- Information less broad
1n scope but nevertheless of importance as a
contribution to existing knowledge.

TECHNICAL MEMORANDUMS:
Information receiving limited distribution
because of preliminary data, security classifica-
tion, or other reasons.

CONTRACTOR REPORTS: Scientific and
technical information generated under a NASA
contract or grant and considered an important
contribution to existing knowledge.

TECHNICAL TRANSLATIONS: Information
published in a foreign language considered
to merit NASA distribution in English.

SPECIAL PUBLICATIONS: Information
derived from or of value to NASA activities.
Publications include conference proceedings,
monographs, data compilations, handbooks,
sourcebooks, and special bibliographies.

TECHNOLOGY UTILIZATION
PUBLICATIONS- Information on technology
used by NASA that may be of particular
interest in commercial and other non-aerospace
applications. Publications include Tech Briefs,
Technology Utilization Reports and

TFechnology Surveys.

Details on the availability of these publications may be obtained from:

SCIENTIFIC AND TECHNICAL INFORMATION OFFICE

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D.C. 20546
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