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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administration
this pubhication has been prepared by the National Aeronautics and Space Admunistration
for the joint use of both agencies and the scientific and technical community concerned with
the field of aeronautical engineering. The first 1ssue of this bibliography was published n
September 1970 and the first supplement in January 1971. Since that time, monthly
supplements have been 1ssued

This supplement to Aeronautical Engineering -- A Special Bibliography (NASA SP-7037)
lists 359 reports, journal articles, and other documents originally announced 1n December
1977 1n Scientific and Techmical Aerospace Reports (STAR) or in  International Aerospace
Abstracts (IAA)

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems It also includes research and
development 1n aerodynamics, aeronautics, and ground support equipment for aeronautical
vehicles

Each entry 1n the bibliography consists of a standard bibliographic citation accompanied
1n most cases by an abstract The histing of the entries 1s arranged 1in two major sections, /4 A4
Entries and STAR Euntries, 1n that order The citations, and abstracts when available, are
reproduced exactly as they appeared onginally in /44 and 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 1ndexes -- subject, personal author, and contract number -- are included

An annual cumuiative index will be published

m



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A77-10000 Series)

All publications abstracted in this Secuc\)n are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc (AlIAA), as follows Paper copies are
available 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 $1 50 per microfiche for documents
identified by the # 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 leréry Minimum arrmail postage to foreign countnies 1s $1 00 Please refer to the accession
number e g, (A77-10026). when requesting publications

STAR ENTRIES (N77-10000 Series)

One or more sources from which a document announced in STAR s avallable to the public 1s
ordinarily given on the last line of the citation The most commonly indicated sources and therr
acronyms or abbreviations are listed below If the publication is availlable from a source other than
those listed, the publisher and his address will be displayed on the availability hne or in combination
with the corporate source line

Avall NTIS Sold by the National Technical Information Service Prices for hard copy (HC)
and microfiche (MF) are indicated by a price code followed by the letters HC or MF in
the STAR citation Price codes are given in the tables on page vi of the current 1ssue
of STAR'

Microfiche'" 1s available regardless of age for those accessions followed by a # symbol

Initmally distnbuted microfiche under the NTIS SRIM (Selected Research in Microfiche) 1s
avallable at greatly reduced unit prices For this service and for information concerning
subscription to NASA printed reports, consult the NTIS Subscnption Unit

NOTE ON ORDERING DOCUMENTS When ordering NASA publications {those followed
by the * symbol), use the N accession number NASA patent apphlications (only the
specifications are offered) should be ordered by the US-Patent-Appl-SN number
Non-NASA publications (no astensk) should be ordered by the AD, PB, or other report
number shown on the last line of the citation not by the N accession number It is
also advisable to cite the title and other bibhographic 1dentification

Avall SOD (or GPO) Soid by the Supernntendent of Documents, US Government Printing
Office n hard copy The current price and order number are given following the
avallability hine  (NTIS will fill microfiche requests, at the standard $3 00 price, for
those documents dentified by a # symbol )

Avall NASA Public Document Rooms Documents so indicated may be examined at or
purchased from the National Aeronautics and Space Administration, Public Documents
Room (Room 126) 600 Independence Ave SW Washington DC 20546, or public
document rooms located at each of the NASA research centers, the NASA Space
Technology Laboratories, and the NASA Pasadena Office at the Jet Propulsion
L.aboratory - N _ N

{1} A mcrofiche 1s a transparent sheet of film 105 by 148 mm in size containing as many as 60 to 98 pages of
information reduced to micro images (not to exceed 26 1 reduction)



Avall ERDA Depository Librartres Orgamizations in US cities and abroad that maintain
collections of Energy Research and Development Administration reports, usually In
microfiche form, are listed in Nuclear Science Abstracts Services available from the
ERDA and its depositories are descnbed in a booklet, Science Information Available
from the Energy Research and Development Administration (TID-4550), which may be
obtained without charge from the ERDA Technical Information Center

Availl Univ Microfilms Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm
All requests should cite the author and the Order Number as they appear in the
citation

Avall USGS Onginals-of many reports from the U S Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved n the
microfiche or facsimile reproduction, may be examined by the public at the libraries of
the USGS field offices whose addresses are listed in this introductton The flibraries
may be quened concerning the availability of specific documents and the possible
utihization of local copying services, such as color reproduction

Avall HMSO Publications of Her Majesty’s Stationery Office are sold in the U S by Pendragon
House. Inc (PHI), Redwood City, Califorma The US prnce (including a service and
mailing charge) 1s given, or a conversion table may be obtained from PHI

Avall BLL (formerly NLL) Bntish Uibrary Lending Division, Boston Spa, Wetherby, Yorkshire,
England Photocopies available from this organization at the price shown (If none 1s
given, inquiry should be addressed to the BLL}

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

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

Avall U S Patent Office Sold by Commussioner of Patents, U S Patent Office, at the standard
prnice of 50 cents each, postage free

Other avallabiities If the publication 1s avalable from a source other than the above. the
publisher and his address will be displayed entirely on the availability fine or in combination
with the corporate author line



GENERAL AVAILABILITY

All publications abstracted in this bibliography are available to the public through the sources
as indicated n the STAR Entries and /AA Entries sections It 1s suggested that the bibliography
user contact his own hibrary or other local libranes pnor to orderning 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 is included on the inside back cover

SUBSCRIPTION AVAILABILITY

This publication 1s available on subscription from the National Technical Information Service
(NTIS) The annual subscniption rate for the monthly supplements 1s $45 00 domestic, $75 00
foreign All questions relating to the subscriptions should be referred to NTIS, Attn Subscrip-
tions, 5285 Port Royal Road, Springfield Virginia 22161

vi



ADDRESSES OF ORGANIZATIONS

Amencan Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave

New York, NY 10017

Bntish Library Lending Dwvision,
Boston Spa, Wetherby, Yorkshire,
England

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

Energy Research and Development
Administration

Technical information Center

PO Box 62

Oak Ridge. Tennessee 37830

ESA-Space Documentation Service
ESRIN

Via Gahleo Galile

00044 Frascati (Rome) italy

Her Majesty’s Stationery Office
PO Box 569, SE 1
London, England

NASA Scientific and Technical Information

Facility
P O Box 8757
B W | Airport, Maryland 21240

National Aeronautics and Space
Administration

Scientific and Technical Information
Office (NST-6)

Washington, D C. 20546

National Technical Information Service
5285 Port Royal Road
Sprningfield, Virginia 22161

Pendragon House, Inc
899 Broadway Avenue
Redwood City, Califorma 94063

Supernintendent of Documents
U S Government Prninting Office
Washington, D C 20402

University Microfilms

A Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Ltd
Tylers Green
London, England

U S Geological Survey

1033 General Services Administration
Building

Washington, D C 20242

U S Geological Survey
601 E Cedar Avenue
Flagstaff, Anzona 86002

U S Geological Survey
345 Middlefield Road
Menlo Park, California 94025

U S Geological Survey
Bldg 25, Denver Federal Center
Denver, Colorado 80225

Zentralstelle fur Luftfahrtdoku-
mentation und -Information

8 Munchen 86

Postfach 880

Federal Republic of Germany
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TYPICAL CITATION AND ABSTRACT FROM ST7AR

NASA SPONSORED
DOCUMENT. __AVAILABLE ON
MICROFICHE

N77-10048%§ Lockheed Misstles and Space Co Sunnyvale, e——
Calf  Research and Development Div

NASA ACCESSION CIVIL USES OF REMOTELY PILOTED AIRCRAFT Summary . L____CORPORATE
NUMBER o ———J Report SOURCE
Jon R Aderhold, G Gordon, and George W Scott Jul 1976 «e——y -
28 p ref
TITLE (Contract NAS2-8936)
(NASA-CR-137895,  LMSC-D057322) Aval  NTIS PUBLICATION
HC AO03/MF AO1 CSCL 01C w— DATE
AUTHORS The economic, technical and environmental implications of
- N remotely piloted vehicles (RVP) are examined The time frame
15 1980-85 Representative uses are selected, detailed functional AVAILABILITY
CONTRACT and performance requirements are denved for RPV systems, and SOURCE
OR GRANT conceptual system designs are devised Total system cost -
comparisons are made with non-RPV alternatives The potential
market demand for RPV systems i1s estimated Environmental i
REPORT and safety requirements are examined, and legal and regulatory COSATI
NUMBERS -] concerns are identified A potential demand for 2.000-11,000 CODE

RVP_ systems 15 estimated Typical cost savings of 25 to 35%
compared to non-RPV altemnatives are determined There appear
to be no environmental problems, and the safety issue appears
manageable Author

TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED - AVAILABLE ON
MICROFICHE

AlAA ACCESSION r’ A77-10214 * # Resizing procedure for structures under com-

NUMBER bined mecharnucal and therma! loading. H M Adelma ASA,

Langley Research Center, Hampton, Va) and R Narayanaswami AUTHORS

(Old Dominion Unwersity, Norfolk, Va) A/AA Journal, vol 14,

|

e Oct 1976, p 1484-1486 6 refs B

The fully-stressed design {FSD) appears to be the most widely AUTHOR'S
PUBUCATION . used approach for sizing of flight structures under strength and - AFFILIATION
DATE minimum-gage constraints Almost all of the experience with FSD

has been with structures primanly under mechanical loading as
opposed to thermal loading In this method the structural sizes are -
iterated with the step size, depending on the ratio of the total stress
to the allowable stress In this paper, the thermal fully-stressed design
{TFSD)} procedure developed for problems involving substant:al
thermal stress 1s extended to biaxial stress members using a Von
Mises failure criterion The TFSD resizing procedure for uniaxial
stress 1s restated and the new procedure for biaxial stress members 1s
developed Results are presented for an application of the two
procedures to size a ssmphfied wing structure SD

Vil
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IAA ENTRIES

A77-47979 The new airport radar systems L Kroll
(Bundesanstalt fur Flugsicherung, Frankfurt am Main, West Ger-
many) Asrport Forum, vol 7, Aug 1977, p 109, 110, 113 (9 ff) In
English and German

The design of arrport radar systems 1s discussed, and the
characteristics of commercially available transmitters, antennae and
receivers are assessed Features of automated aircraft detection and
tracking systems, such as digital moving target indication, crystal-
controlled frequency generation, frequency diversity operation,
multiple stacking and dual beam antennae, are described Fully
coherent radar systems giving very good subclutter visibility, as well
as systems working with L and C-bands, are considered Advanced
concepts of airrport radar design under development, including
antennae with adaptive controls, clutter-controlled stgnal processing
techniques, multiple excitation antennae, and variable combination
reception beams, are also mentioned JMB

A77-47980 Reducing walking distances at existing air
ports J P Braaksma (Carieton University, Ottawa, Canada) Arrport
Forum, vol 7, Aug 1977 p 135138, 141, 142 In Enghish and
German Natonal Research Councit of Canada Grant No A 8927
Appropnate gate allocation to shorten walking distances for
passengers at airport terminals 1s proposed, with the emphasis on
making the most effective use of existing facilities An analysis of
gate allocation procedures at a terminal of the Toronto, Canada
International Atrport over a petiod of several years was performed,
various categories of passenger flow, such as arriving, departing,
domestic, foreign and transferring were studied It was found that
the average walking distance for passengers could be reduced by as
much as 57% through effective management of gate scheduiing
Maximum walki.ng distances established by the reference manual of
the International Awr Transport Association are also discussed
JMB
A77-47999 Detaill design aspects of a helicopter trans-
mission system V A B Rogers In Detail design, Proceedings of the
Conference, Keele, Staffs, England, Apnl 3, 4, 1975
London and New York, Mechanical Engineening
Publications, Ltd, institution of Mechanical Engineers, 1976, p
55-57
The introduction outlines the vartous components that make up
a helicopter transmussion, tracing the path of power from the engines
to main and tail rotors and describing briefly the task of each
member A brief description 1s given of the dynamic issues that have
to be considered leading to a summary of the major dynamic forces
imposed on those members The main text selects for detaled
description, various mechanical components which, whilst not
peculiar to helicopter design, are less common in other fields of
mechanical engineering, {e g, The Main Free-wheels, Shafts, Coup-
lings and Tail Shaft Disconnect Couplingl The design parameters
necessary for successful operation are considered together with

549

JANUARY 1978

results from Development Tests (Problems encountered together
with solutions are also given) Finally, in a more general manner, the
steps taken to ensure maximum hfe and reliability of the com-
ponents 15 outlined (Author)

A77 48000 Detail design in aircraft S J Swadling {British
Aircraft Corp, Ltd, Filton, Bristol, England) In Detal design,
Proceedings of the Conference, Keele, Staffs, England, April 3, 4,
1975 London and New York, Mechanical
Engineening Publications, Ltd, Institution of Mechanical Engineers,
1976,p 6372

An examination s conducted of some of the problems en-
countered in the structural areas of design The characteristics of the
problems and the approaches adopted to solve them are illustrated
with the aid of examples related to the design of the engine air
intakes of Concorde Attention s given to design guides, ground
rules, design loadings, design allowables and design factors, the
forward sidewall assembly, the forward bottom corner, the frame
corner problem, the joint between forward and aft structures, a
ty pical frame, and the sidewall ink assembly GR

A77-48001 Some detail design problems in aircraft gas
turbines L Haworth In Detail design, Proceedings of the Con
ference, Keele, Staffs , England, Apnil 3, 4, 1975
London and New York, Mechanical Engineering Publications, Ltd ,
Institution of Mechanical Engineers, 1976, p 86-93

Approaches used n detail design procedures to tmprove the life
of a component 1n aircraft gas turbines are illustrated with the aid of
four examples In the case of problems associated with thermal
expansion, an oval bolt which permits free relative expansion of the
flanges without loss of accuracy of location was employed In
another example difficulttes in connection with an apparently simple
stud were experienced and had to be overcome by various means
Attention 15 also given to problems related to the introduction of the
long root turbine blade and difficulties concerning a turbine shaft
assembly GR

A77-48054 Heat transfer at the cntical point of a cylinder
during intensive blowing (Teploobmen v kriticheskoi tochke tsilindra
prantensivnom vduve) 8 N Baskarev, V P Motulevich, and E D
Sergievskin  {Gosudarstvennyr Nauchno Issledovatel’sku  Energeti-
cheskn Institut, Moscow, USSR) /nzhenerno-Fizichesku Zhurnal,
vol 33, July 1977, p 5-10 8 refs In Russian

Heat transfer at the frontal critical point of a porous cylinder In
transverse flow with intensive blowing of helium, nitrogen, and
carbon dioxide gas was investigated Experiments were conducted in
a subsonic wind tunnel with the application of thermoanemometric
and interferometric methods 1n the following parameter range
freestream velocity = 2 656 75 m/sec (Re = 3,00 7,500), tempera
ture = 400 500 K, and blowing intensity F = 0-0 48 Agreement with
calculated vatues of heat transfer was satisfactory in the moderate
blowing range Under strong blowing of mitrogen and carbon dioxide
there occurred loss of stability of laminar flow in the frontal region
and some increase 1n heat transfer PTH

A77-48174 The effect of drop size on emissions from the
primary zone of a gas turbine type combustor R W Anderson, P B
Patl, J Chin, J A WNicholls, W Mirsky, and V Lyons (Michigan



A77-48181

Unwversity, Ann Arbor, Mich} In Symposium on Combustion
{International), 16th, Cambridge, Mass , August 15-20, 1976, Pro-
ceedings Pittsburgh, Pa, Combustion Institute,
1977, p 265-274, Comments, p 274, 275 8 refs US Environ-
mental Protection Agency Grant No R-802925

An experimental gas turbine combustor designed to permit
independent controlled vanation of fuel droplet size, local equiva-
fence ratio, Infet air temperature, combustor pressure, residence time
and recirculation ts used to study the processes of hquid fuel
combustion and pollutant generation The combustor 1s capable of
producing a stable flame without a physical flame holder, allowing
for a more accurate approximation of actual combustion processes
A variety of mean fuel droplet diameters and primary zone
equiyalence ratios were employed in obtaining pollutant emission
samples In general, it 1s found that as droplet size increases, the level
of unburned hydrocarbons and the mean value of NO concentrations
decrease, while the CO level at the point of sampling increases An
analysis of droplet sizes in the fuel atomization 15 alsogiven  JMB

A77-48181 Aerodynamic and thermodynamic charac-
teristics of kerosene-spray flames E E Khalil and J H Whitelaw
(Imperial College of Science and Technology, London, England) In
Symposium on Combustion {International), 16th, Cambridge, Mass ,
August 15-20, 1976, Proceedings Pittsburgh,
Pa , Combustion Institute, 1977, p 569-575, Comments, p 576 17
refs Research supported by the Atomic Energy Research Establish-
ment

Experiments measuring velocity, turbulence, mean and fluctu
ating temperatures and droplet concentration in vertical kerosene
spray flames burning in the atmosphere were conducted with the aim
of testing numerical methods that employ modeis for droplet
combustion to describe gaseous flames Velocity, turbulence in-
tensity and droplet concentration readings were obtamned with a laser
anemometer operating 1n forward scatter, mean and fluctuating
temperatures were obtatned with platinum rhodium thermocouple
wires Results suggest that a significant shortening of the flame
length occurs as the droplet size s decreased from a Sauter mean
diameter of 100 microns to 45 microns The calculated values for the
length of a gaseous flame do not appear to provide good approxima-
tions for this behavior JMB

A77-48240 * Direct-connect tests of hydrogen-fueled super
sonic combustors P J Waltrup, G L Dugger, F S Billig,and R C
Orth (Johns Hopkins University, Laurel, Md ) In Symposium on
Combustion (International), 16th, Cambridge, Mass , August 15-20,
1976, Proceedings Pittsburgh, Pa, Combustion
Institute, 1977, p 1619-1629 8 refs NASA-supported research
Direct-connect tests of hydrogen-fueled supersonic combustors
were performed using arc-heated air at combustor inlet Mach
numbers of 29 to 32 Various axisymmetric combustor geometries
of 589 and 6 96 cm {inner diameter) inlet were investigated, the fuel
was tnjected from the wall either from a ring of equally spaced holes
normal to the air stream, or from a circumferent:al slot oriented 45
deg downstream The hole-type injectors consistently gave better
results The effects of various parameters are examined, and the
performance comparison procedure is described A theoretical model
of the supersonic combustion process which includes a pre
combustion shock-compression 1s used to explain the character of
the observed pressure distributions and to assess the effects of the
measured heat transfer rates, deduced wall shear, and combustor
geometry on performance ML

A77-48241 Combustion considerations for future jet fuels
W S Blazowskt {(USAF, Aero Propulsion Laboratory, Wright-
Patterson AFB, Ohio) In Symposium on Combustion (Inter
national), 16th, Cambridge, Mass , August 15-20, 1976, Proceedings
Pittsburgh, Pa, Combustion Institute, 1977, p

1631-1638, Comments, p 1638, 1639 14 refs
The effects of fuel hydrogen and nitrogen content have been
studied using a T56 combustor rig Increases of combustor hner
temperature with decreased fuel hydrogen content were found to be
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substantial A new nondimensional temperature parameter which
provides a means of correlating results for combustors having rich
primary zones designs 1s presented Limited data for new low-smoke
lean designs indicate much less sensitivity of combustor liner
temperature to fuel hydrogen content Although smoke emission
increased with decreased hydrogen content, gaseous exhaust emis-
sions were unchanged The conversion of fuel bound nitrogen to
NOx under practical aircraft combustion conditions is described, and
recommendations for alternate jet fuel combustion efforts are
summarized ML

A77-48252 New air traffic control communications and
data systems (Neue FS-Kommunikations- und Datensysteme) G D
Priewe (Luft- und Raumfahrttechnik, Berhin, West Germany) Nach-
richten Elektronik, vol 31, Aug 1977, p 222-224 In German
Suitable display umits for air traffic control operations are
examined, taking into account a device developed by a German
company for air traffic-control applications in the 1980s The
modular display umt considered has the capability to collect,
process, and display synthetic radar image data Attention s given to
the general requirements which have to be satisfied by a display unit
employed 1n awr traffic control operations, the configuration and
function of the dispiay system, the control section as central unit of
the display device, the characteristics of the employed mini-
computer, and the properties of suitable devices for a display in
color GR

A77-48289 # Non-equilibrium flow of an inviscid gas past a
thin profile D Homentcovschi (Bucuresti, Institutul Politehnic,
Bucharest, Rumama) Zestschrift fur angewandte Mathematik und
Mechanik, vol 57, Aug 1977, p 461-469 7 refs

Thus paper considers the steady and linearized motion of 4
non-equilibrium inviscid gas past a thin profile The form in
distributions of the equations of the aerodynamics i1s used For the
symmetrical profile the problem ts completely solved For the case of
the profile without thickness the problem calls for a separate
consideration of the completely subsonic, intermediate and com
pletely supersonic regimes respectively In the first two cases the
determination of the function n{x) reduces to the resolution of a
Fredholm type regular integral equation of the second species The
paper gives the asymptotic solution of the problem for high values of
relaxation time For the case of the completely supersonic regime the
problem is solved to the end The motion of a fluid over a wall 15 also
analysed {Author)

A77-48290 # The role of the boundary layer in supersonic
pressure perturbations along a weak wavy wall (Das Druckstorungs-
feld 1im Uberschall langs emer schwach welligen Wand unter
Berucksichtigung der Grenzschicht) H. W Stock (Dornier GmbH,
Friedrichshafen, West Germany) Zestschrift fur angewandte Mathe-
matik und Mechanik, vol 57, Aug 1977, p 471-476 10 refs In
German

Pressure perturbations, generated by a wavy wall in supersonic
flow, are calculated by the linearized small perturbation theory
including boundary layer effects The boundary layer is divided in an
inviscid, rotational outer iayer and a viscous sublayer Laminar and
turbulent boundary layers are investigated The pressure perturba-
tions, (e, their amplitude and ghase position, are related to those
evaluated by the inviscid theory It s shown that the influence of the
boundary layer can be neglected, if the waveiength of the wavy wall
15 much larger than the boundary layer thickness For smaller
wavelengths the boundary layer has a damping effect on the outer
flow, 1e,, the amphtudes of the pressure perturbations are smaller
than those for the inviscid case Especially for laminar boundaiy
layers and smailer wavelengths of the wavy wall the pressure
perturbations close to the wall exhibit a subsonic chai acter, although
the outer flow is supersonic {Author)

A77-48362 % L-band antenna for aircraft-to-satellite com-
munications E Hormann, D Lowvis, and R Reitzig (Siemens AG,



Munich, West Germany) In European Microwave Conference, 6th,
Rome, Italy, September 14-17, 1976, Proceedings
Sevenoaks, Kent, England, Microwave Exhibitions and
Publishers, Ltd , 1976, p 288 291
An L-band aircraft transmit/receive antenna for the future
Aerosat system 1s proposed It consists of two identical phase-
scanned four-spiral antenna arrays mounted laterally on either side of
the upper area of the aircraft body The fan-beam 1s pointed 1n 10
different angular directions such as to satisfy the 4 dBy mimimum
gain coverage in the field-of-view 10 deg above horizon The antenna
mounts flush with the skin cutout between two stringers and frames
in aircraft with transoceanic capability The coverage performance of
the antenna I1s demonstrated theoretically and experimentally
{Author)

A77-48377 # Surface roughness measurements by using low-
resolution FM-CW radar altimeters S R J Axelsson {Saab-Scania
AB, Linkoping, Sweden) In European Microwave Conference, 6th,
Rome, Italy, September 14-17, 1976, Proceedings
Sevenoaks, Kent, England, Microwave Exhibitions and

Pubhshers, Ltd , 1976, p 389-393 6 refs Research supported by the |
Svenska Rymdaktiebolaget

When a radar altimeter 1s used over a rough ground surface, a
noise component 13 added to the output signal The mean deviation
of the noise mainly depends on the range spread of the reflectors
located within the antenna beam. The close relationship between
noise and range spread can be used to estimate the height of surface
roughnesses by low-resolution radar altimetry Experimental results
compare favorably with theoretical predictions {Author)

A77-48378 # A method to reduce the need for large
antennas 1n Microwave Landing Systems /MLS/ B Forssell (ELAB,
Trondheim, Norway) In European Microwave Conference, 6th,
Rome, Italy, September 1417, 1976, Proceedings
Sevenoaks, Kent, England, Microwave Exhibitions and
Publishers, Ltd , 1976, p 394-398
The replacement of the present tnstrument Landing System
(ILS) by the new Microwave Landing System (MLS) which s
supposed to begin about 1980 s caused by increasing requirements
for capacity, accuracy and coverage which ILS cannot meet A
method to obtain good performance with relatively small antennas is
to utilize a larger bandwidth for the transfer of signals as space and
frequency are interrelated quantities The transmitted signals are
then modulated with a frequency much higher than the information
bandwidth and demodulated n the recewver In this way, a
compressed pulse {for pulsed signals) or an efficient delay dis-
crimination {for continuous signals) can be obtained by means of a
correlating recever By exploiting the whole frequency band
allocated for MLS use at C-band, the angle measurement accuracy
can be improved as much as 20-80 times (Author)

A77-48411 Cwil and military air traffic in France
Management and compatibility J R Bauchet (EUROCONTROL,
Nord Regional Centre, Bretigny-sur-Orge, Essonne, France) Euro-
control, Mar 1977, p 3-9 Translation

The French system of air traffic classification 1s described with
regard to general ar traffic {such as public transportation) and
operational air traffic {such as mulitary aircraft), and the co
ordination between the respective controllers Attention i1s given to
dialogue procedures between civil and miulitary controllers via a
computer system known as STRIDA-CAUTRA, handling flight plan
information, radar data, and flight identification data for the purpose
of determining control clearances SCS

A77-48412 The transfer of the German North MATRAC
to the EUROCONTROL Centre of Maastncht M A Woods
(EUROQCONTROL, Computers, Programming and Processing Div,
Brussels, Belglum) Eurocontrol, Mar 1977, p 10-19

The German North Mibtary Air Traffic Radar Control Centre
(MATRAC) was transferred to the Maastricht Centre in 1975 in
order to increase the capacity and flexibihity of air traffic services
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A77-48474

The operational concept 1s outhned with regard to the area of
resporsibshity,  anspace structure, and method of control and
sectonization Principal components of MATRAC procedures, hard
ware, and software are described including radio telephone inter
communication systems, the mam computer complex, the peripheral
computer complex, operator input and display subsystem, processing
systems, and civil-military coordination SCS

A77 48413 EUROCONTROL and radar E Morgan
{(EUROCONTROL Radar and Data Handling Div, Brussels, Bel
gium) Eurocontrol, Mar 1977 p 2028 14 refs

EUROCONTROL has imiptemented radar systems for automated
air trafhic control in Maastricht, Netherlands, Shannon, ireland, and
Karisruhe Federal Republic of Germany The primary elements of
the radar chains are described inciuding {1) radar data display, such
as the operator input device and display system, {2) the radar data
processing system consisting of reception, piocessing, and trans
missior  and (3} the data acqussition system, with primary and
cecondary survellance radar heads, and digital extracto: and data
rans. 1sston systems Equipment and procecutes are being devised
sor the evalvation of the radar chamn in terms of contmuty of racas
posttronal information, information accuracy monitoring, and con-
trol of unwanted and/or confusing information Studies for the
futuie development of 1adal technology Include the implementation
of radar automatic fallure and alignment detectors, and the ap
plication of color to the display systern SCS

A77 48414 Asrcraft trajectones from radar extrapolations
to long term prediction A Benoit, S Swierstra (EUROCONTROL,
Navigation Systems Div, Brussels, Belgiurn), and J Storey (EURO
CONTROL, Programming and Analysis Div, Bretigoy sur Orge,
Essonne, France) Furocontrol, Mar 1977, p 29 41

Methods are proposed for predicting ancraft trajectory using
radar ertrapolations 2nd maing the results available to the contiol
funct on The primary stages are (1) utihzation of available control
cente  data and rader mformation, (2) introduction of additiona!
data without the need for additional on hne communications, and
{3} generation and/or collection of data not avatlable to the control
for transfer to the computer trajectory module, forming a long term
trajectory prediction system for the purpose of traffic management
An accuracy analysis has heen conducted on 2 test sample of thirteen
commonly used aircraft to determine degree of prediction error, to
compare the three methods proposed, and to evaluate the hmitation
of radar extrapolation Appiications have been made to a series of
cctual fliohts for trajectory prediction, techmques for predicuon
i thad o gritoring and updating have been derwved, and areas for
foie research have Eeen identifred SCS

A77 48415 Air traffic control and the imitial operation of
superscine transport aircraft A review of preparatory measures H
Schmid (EUJROCONTROL, Operational and Requirements Div,
Brussets, Beigrum) Eurocontrol, Mar 1977, p 42 45

A77-48416 Austria’s role in international civil aviation M
Halbmayer (Ministry of Transport, Vienna, Austria} Eurocontrol,
Mar 1977,p 46-53 Translation

The history of the Austrian civil aviation industry 1s discussed
with reference to (1) the development of the industry both before
and after the First Worid War, (2) ar transport, inciuding the
establishment of the Osterreichische Luftverkehrs AG, (3) awports
and air traffic control prior to 1938, (4) the peginning of the
Austrian Airlines, and {(5) current studies for partial restructuring and
automation of air traffic control, and the development of a modern
airspace surverllance system SCS

A77-48474 Rationahzation of the European air net S
Gordon (Simat, Helliesen and Eichner, inc, Newton Centre, Mass )
and R de Neufwille (MIT, Cambridge, Mass) Transportation
Research, vol 11, Aug 1977, p 235244 30 refs Research
supported by the University of Califorma and Massachusetts Institute



A77-48480

of Technology, US Department of Transportation Grant No
0S-5023947

This paper investigates the question of whether it might be
possible to rationalize, that s to increase the quality of service for a
given cost, the arline network within Europe Various potlicy
analysts have suggested that significant benefits might be achieved
along these lines 1f the Common Market were to reduce the bilateral
restrictions on European airhines Our conclusion s that this is not
the case A main interest of this paper should be the approaches we
propose for analyzing transport nets First, we argue that, when one
considers the multidimensional output of scheduled service, we
should recogrize that economies of scale do exist even for transport
modes which are ordinarily not thought to have this characteristic
This provides an important motivation for concentration of services,
as does in fact exist Second, we propose a measure of network
connectivity which takes into account the intensity of connections
between the nodes Th.s measure permits a much more precise
discussion of the nature of any transportation network {Author)

A77-48480 Space-based solar power study near com-
pletion B M Elson Awviation Week and Space Technology, vol 107,
Sept 19, 1977, p 58, 59, 62-65, 68, 69

The concept of solar power systems is discussed with regard to
potential energy conversion schemes Two such systems have been
found to be equally effective for the project (1) photovoltaic
devices {solar cells} which would convert sunlight directly into
electricity by means of solar cell arrays scaled at about 100 sq km for
a 10 GW output at the busbars on the ground, and {2) thermal
engines (two versions of which are feasible at the present time, the
closed Brayton cycle using hehum as the working fluid, and the
potassium vapor Rankine cycle) which would convert sunlight into
electricity via turbomachinery rather than solar cells Satellite
constructton techniques, cost evaluation, and flight experimentation
are reviewed SCS

A77-48513 # The aerodynamic noise of ghders {Issiedovanie
aerodinamichieskogo shuma planerov) E V Viasov and V F
Samokhin  Akustichesku Zhurnal, vol 23, July-Aug 1977, p
550-556 8 refs In Russian

The noise caused by ar flowing around KAI-12 or L 13 sport
ghders was studied with attention to the intensity, spectral composi-
tion, and directional pattern The dependence of aerodynamic flow
noise on the flight reqime and the positions of the flaps and wing
interceptors was investigated The basic causes of the noise were
examined ML

A77-48515 # Aerodynamic effects during supersonic flow
past a laser beam (Aerodinamicheskie iavienua pri sverkhzvukovom
obtekann lazernogo lucha) V A Belokon’, O V Rudenko, and R
V Khokhlov {Moskovskit Gosudarstvennyr Universitet, Moscow,
USSR) Akusticheskir Zhurnal, vol 23, July-Aug 1977, p 632-634
In Russtan

Supersonic flow past a laser beam 1s studied In an analogous
situation, modulated light causes acoustic perturbations in a resting
absorbing medium In the case of flow past a laser, effects occur
without modulation since variability 1s obtained at the time of
heating as a consequence of displacements in the medium The paper
15 concerned with a one-dimensional gas flow passing through an
immobile heated region which has the form of a normal cylinder
extending infinitely The reduction of light intensity 1s assumed to be
small in the heated region A mathematical analysis of this system 1s
provided ML

A77-48632 # Investigation of the state of dynamic stress
and the influence of service time on the fatigue strength of turbine
rotor blades of awrcraft gas-turbine engines (Issledovanie dinami-
cheskolr napriazhennosti 1 vinanna ekspluatatsionnoi narabotki na
ustalostnuiu prochnost’ rabochikh lopatok turbin AGTD) Iu S
Nalimov {Akademuna Nauk Ukrainskor SSR, Institut Problem Proch
nosti, Kiev, Ukraiman SSR} Problemy Prochnosti, Aug 1977, p
34-37 6refs In Russian
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A77-48686 Simulation of traffic loading for approach and
landing systems with statistical interrogation (Simulation der Ver
kehrsbelastung ber Anflug- und Landesystemen mit statistischer
Abfrage) W Skupin and R Ullrich (Braunschweig, Techmische
Unwersitat, Braunschweig, West Germany) Freguenz, vol 31, Aug

1977, p 246 253 In German
In evaluating an approeach and landing system with statistical
intetiogation the total an traffic that infiueces the 1eply probability
ad meaw ement accuracy of the system must be taken into
account On the basis of a traffic model in which the possibility of
iterference between the ieplies in different channais of a given
frequency 1s taken into account, the trafiic loading 1s modeled by
statistical generators that simulate wntes ference due to same channe!
wierrogation (pulse overlapping, blocking of the ground stdtion),
toteign channel wnterrogation, and foreign channel reply A complete
smudation feeidity 1s defined Some preliminary results on using tris
rautht, we ¢ maedel of the distance measuting equipment based
tanding system for the case of single-channel operation are presented
PTH

A77-48689 Avionics first principles 1} - Airborne radars
M Hirst Flight International, vol. 112, Sept 3, 1977, p 695699

A review i1s presented of the major advances in airborne radar
technology including (1)} development of microwave-emitting radars
made possible by the discovery of the magnetron, (2) planar-array
and cassegrain antennas which supersede the traditional dish antenna
in many applications, (3} the travelling-wave tube, (4) developments
in recewver electronics technology, and (5) electronic display tech-
nology Several areas of current research are identified, such as
electronic countermeasure resistance, antenna component miniaturi-
zation, and various types of reconnaissance radar systems SCS

A77-48693 Design of nonhinear automatic flight control
systems W L Garrard (Minnesota, Universtty, Minneapolis, Minn )
and J M Jordan (US Army, Missite Command, Redstone Arsenal,
Ala) Automatica, vol 13, Sept 1977, p 497 505 16 refs

A method for the synthesis of nonlinear automatic flight control
systems 15 developed, and the performance of a control system
synthesized by use of this method i1s compared to the performance of
cantral system designed by use of linear quadratic optimal control
theory Comparisons are made on the basis of aircraft dynamic
response at high angles of attack It 1s found that the nonlinear
controller reduces the altitude loss during stall and increases the
magnitude of the angle of attack for which the aircraft can recover
from stall (Author}

A77-48698 # New lidar concept for measuring the slant
range transmission in awrcraft landing approaches R H Kohl
(Tennessee, Unwersity, Tullahoma, Tenn ) American Meteorological
Society, Optical Society of America, and NASA Langley Research
Center, International Laser Radar Conference on Laser Atmospheric
Studies, 8th, Drexel Unwersity, Philadelphia, Pa, June 6-9, 1977,
Paper 11 p

The single-scatter, single-wavelength, scalar-backscatter lidar
equation 1s investigated to determine the transmission along a line
from a point on the ground to what i1s known as the decision point
on the 3 degree aircraft ghide slope It may be applied in aircraft
landng approaches for measuring the slant range transmussion SCS

A77-48709 Alternaz2 fuels for future aircraft G D
Brewer (Lockheed-California Co, Burbank, Calif } In Intersociety
Energy Conversion Engineering Conference, 12th, Washington, D C,
August 28-September 2, 1977, Proceedings Volume 1
La Grange Park, lii, Amertcan Nuclear Society, Inc,
1977, p 62-68 10 refs
The paper mentions some results of comparisons of the
applicability of hguid hydrogen-fueled aircraft of the future and
equivalent aircraft fueled with Jet A Liquid hydrogen-fueled aircraft
show clear superiority stemming from better lift to-drag ratio in
cruise and the specific fuel consumption realized during cruise These
advantages are retained when supersonic transport aircraft are



considered as well At the moment, studies indicate that it would
cost more to build and operate a hydrogen-fueled fleet than a fleet
fueled with synthetic Jet A, but if one takes into account projected
improvements in the production process for liquid hydrogen (hydro-
gen gasification) and for synthetic Jet A, the LH2-fueled aircraft
comes out ahead PTH

A77-48819 * The hiquid hydrogen option for the subsonic
transport - A status report P F Korycinski (NASA, Langley
Research Center, Hampton, Va ) In Intersoctety Energy Conversion
Engineering Conference, 12th, Washington, D C, August 28
September 2, 1977, Proceedings Volume 1 La
Grange Park, 111, American Nuclear Society, inc, 1977, p 964-972
22 refs

Studies dealing with the use of liquid hydrogen for fuel in
subsonic air transport systems are reviewed Topics of the studies
include the possibility for economical production of hydrogen, the
problems associated with the effictent hquefaction of the gas, the
development of insulation materials and materials for long-lasting
hiquid hydrogen fuel tanks, the difficulties related to fueling
processes and the nstallation of hquid hydrogen fuel stations at
major air terminals, an assessment of the hazards connected with
hiquid hydrogen fuels, and the engineering and design problems
involved in incorporating hiquid hydrogen fuel systems into large
subsonic passenger aircraft JMB

o

_A77-48898 * Experimental data and theoretical analysis of
an operating 100 kW wind turbine B S Linscott, J Glasgow
(NASA, Lewis Research Center, Cleveland, Ohio), W D Anderson,
and R E Donham (Lockheed Califorma Co, Burbank, Calif ) In
Intersociety Energy Conversion Engineering Conference, 12th, Wash-
ington, D C, August 28-September 2, 1977, Proceedings. Volume 2
La Grange Park, lIl, American Nuclear Society,

Inc, 1977, p 1633-1650 8 refs Contract No NAS3-20036
Part of the cooperative effort between NASA and ERDA has
been the design and the erection of an experimental wind turbine by
the NASA-Lewts Research Center This 100 kW turbine, designated
the Mod-0, 1s located at the NASA Plum Brook site near Sandusky,
Ohio Experimental test data have been correlated with analyses of
turbine loads and complete system behavior of the 100 kW Mod-O
wind turbine generator over a broad range of steady state conditions,
as well as during transient conditions The deficit in the ambient
wind field due to the upwind tower turbine support structure was
found to be very significant in exciting higher harmonic loads

associated with the flapping response of the blade in bending
{Author)

A77-48899 Fluid dynamics of diffuser augmented wind
turbines B L Gilbert, R A Oman, and K M Foreman (Grumman
Aerospace Fluild Dynamics Laboratory, Bethpage, N Y ) In Inter-
society Energy Conversion Engineering Conference, 12th, Washing-
ton, D C, August 28-September 2, 1977, Proceedings Volume 2
La Grange Park, 1ll, American Nuclear Society,

Inc, 1977, p 1651-1659 6 refs Contract No E(11-1)- 2616
The Diffuser Augmented Wind Turbine (DAWT) s one of the
advanced concepts being investigated to improve the economics of
wind energy conversion systems {(WECS) Application of modern
boundary layer control techniques has reduced the surface area
requirements of an efficient diffuser by an order of magnitude Many
parameters that effect the performance of the diffuser system have
been examined in smalt scale wind tunnel tests with a family of
compact diffusers, using screens and centerbodies to simulate the
presence of a turbine Flow field surveys, overall performance, the
effect of ground proximity, and the prospects for further improve
ment are described The baseline configuration 1s a conical, 60 deg
included angle diffuser with an area ratio of 2 78 controlled by two
tangential injectton slots This first generation DAWT can provide
about twice the power of a conventional WECS with the same
turbine diameter and wind Economic estimates show that this
DAWT can be as much as 50% cheaper than conventional WECS for
the same rated power {Author)
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A77-49180 * Aeroelastic stability of complete rotors with
application to a teetering rotor «n forward flight J Shamie and P
Friedmann {Califormia, Unwiversity, Los Angeles, Calif ) Journal of
Sound and Vibration, vol 53, Aug 22, 1977, p 559-584 23 refs
Grant No NGR-05-007-414

The derwvation of a set of non-linear coupled flap-lag-torsion
equations of motion for moderately large deflections of an elastic,
two-bladed teetering helicopter rotor in forward flight 1s concisely
outhned The following degrees of freedom are included in the
mathematical model rigid body flapping, nagid body lead-lag, elastic
bending in flap and lead-lag, blade root torsion, and shaft torsion
Quasi-steady aerodynamic loads are considered and the effects of
reversed flow are included The aeroelastic stability of the complete
rotor 15 investigated by using a hinearized system of equations of
motion The equilibnum position about which the equations are
linearized 1s obtained by considering the trim state of the helicopter,

“in true or simulated forward flight conditions The sensitivity of the

aeroelastic stability boundaries to interblade structural and mechani-
cal coupling 1s illustrated by comparing the complete rotor stability
boundaries with those obtained from a single blade analysis for a
number of hover and forward flight cases {Author)

A77-49224 A new high-brightness, all-weather, ASDE
JAirport Surface Detection Equipment/ A G L M Wets
(Hollandse Signaalapparaten, Hengelo, Netherlands) 7The Controller,
vol 16, Aug 1977, p 27-29

The Arrport Surface Detection Equipment (ASDE) 1s described
including a list of system requirements and operational considera-
tions The system’s main technological components include an
antenna system with a turming speed of 60 rpm, transmitter/
recewvers, digital scan converters, and bright displays Discussed in
greater detail 1s the digital scan converter memory which consists of
896 x 896 memory cells subdivided into 49 blocks, and four special
controls which may be used to (1) freeze the displayed picture, (2)
invert the displayed picture, (3) test the operability of the display
system, and {4} control the luminance of the display The ASDE
radar frequency has been selected as the opttmum compromise
between parameters necessary for adverse weather conditions and
antenna size necessary for high resolution SCS

A77-49225 Convex 76 - Arrcraft noise and air traffic
control T S Johnston (Guild of Awr Traffic Control Officers,
London, England) The Controller, vol 16, Aug 1977, p 29-31

It 15 suggested that most noise abatement programs impair the
efficient use of aircraft, decrease flexibility of operation, and require
aircraft to operate below optimum performance Operational restric-
tions are listed, including minimum noise routings, use of reduced
thrust on take-off, and power cutback on chimb-outs Minimum noise
routes are described with regard to problems incurred in take-off and
landing stages, and proposals by the National Air Traffic Services, the
Cwil Aviation Authonity, and the Guild of Air Traffic Control
Officers are reviewed SCS

A77-49244 # Unsteady Oseen flow around a flat-plate air-
foil S Murata, Y Miyake, and Y Tsupimoto (Osaka Unversity,
Suita, Japan) JSME, Bulletin, vol 20, July 1977, p 819-826 10

refs
The wiscous flow around a flat plate making small unsteady
motion in a uniform flow 15 analized on the basis of Oseen’s
equation The exact elementary solutions of the basic equations in
the cases that concentrated force acts at the orngin parallel and
perpendicular to the uniform flow are presented at first These
solutions yield the fundamental structure of each case The solutions
are applied to the problems of plunging motion of a flat plate and of
oscitlation parallel to tself Substantial understanding was obtained
from the interpretation of the calculated results concerning the
effects of viscosity of the fluid on the unsteady forces of a flat plate
{Author)

A77-49340 # Stability of the piiot aircraft system in maneu-
vering flight J R Broussard and R F Stengel (Analytic Sciences



A77-49341

Corp, Reading, Mass) (Annual Conference on Manual Control,
12th, Urbana, Ill , May 25-27, 1976 ) Journal of Aircraft, vol 14,
Oct 1977, p 959-965 9 refs Contract No N00014-75-C-9432
A control-theoretic pilot model is incorporated in the analysis of
pilot-aircraft motions during maneuvers The pilot model 1s found to
be of value for the definttion of maneuvering flight stability
boundaries, and 1t simulates pilot control actions during a repre-
sentative task with reasonable fidelity The model also I1s used to
demonstrate the consequences of tmproperly adapted pilot response
strategy It 1s concluded that the pilot model presented here provides
important capabilities for evaluation of flying qualities and for
identifying proper piloting procedures during difficult maneuvers
{Author)

A77-49341 # Computer simulation of light aircraft crash R
J Melosh (MARC Analysis Research Corp , Palo Alto, Calif ) and M
P Kamat (Virgimia Polytechnic Institute and State Umversity,
Blacksburg, Va) Journal of Auwcraft, vol 14, Oct 1877, p
1009-1014 7 refs

A skeletal atrcraft model capable of reflecting material yielding
and large geometry changes i1s used in a computer prediction of the
post impact response of a general aviation aircraft The three-
dimensional stiffness-equivalent truss model 1s monitored from the
tme of first runway contact through structural translation, rotation,
bending and ovalation Results indicate that post-impact response
may be divided into three stages, of which the rebound phase 1s the
most severe In terms of passenger trauma, peak acceleration, and
structural plastic work dissipation Furthermore, 1t appears that the
primary energy-dissipation mechanism s friction between the air
plane and the runway, plastic work consumes less than 3% of the
touchdown kinetic energy JMB

A77-49342 # Documentation of the feasibility research on a
destructible parachute W B Pepper and R J Buxton (Sandia
Laboratories, Albuquerque, N Mex ) Journal of Aircraft, vol 14,
Oct 1977, p 10151017 ERDA-supported research

A flammable impregnating mixture which was developed to
promote disintegration of a nylon parachute after the deceleration
phase of a drop is described It was specified that the parachute be
capable of decelerating a 37 2-lb terradynarmuc penetration store
from maximum release speeds of 550 knots at an altitude of
approximately 250 ft above the terrain Mixture proportions for the
impregnating agent, which contained the elastomer Viton A, mag-
nesium particles and TNT, are given Drop tests of the 4 ft diameter
ribbon parachute are also reported JMB

A77-49343 * # Vortex lattice prediction of subsonic aero-
dynamics of hypersonic vehicle concepts J L Pittman and J L
Dilton (NASA, Langley Research Center, High-Speed Aerodynamics
Dw, Hampton, Va) Journal of Aircraft, vol 14, Oct 1977, p
1017, 1018 5 refs

The vortex lattice method introduced by Lamar and Gloss
(1975} was applied to the prediction of subsomic aerodynamic
characteristics of hypersonic body wing configurations The reli-
ability of the method was assessed thiough comparison of the
calculated and observed aerodynamic performances of two National
Hypersonic Flight Research Facility craft at Mach 02 The in
vestigation tndicated that a vortex lattice model involving 120 or
more panel elements can give good results for the hift and induced
drag coefficients of the craft, as well as for the pitching moment at
angles of attack below 10 to 15 deg Automated processes for
calculating the local slopes of mean-camber surfaces may also render
the method suitable for use in preliminary design phases JMB

A77-49344 # Performance of plain-type spoilers applied to
the GA/W/-1 wing D H Neuhart {Douglas Aircraft Co , Long Beach,
Calif ) and R B Qetting {Missour Rolla, Unwersity, Rolla, Mo)
Journal of Aircraft, vol 14, Oct 1977, p 1019, 1020 6 refs
Plain-type solid spoilers were mounted on a fimte aspect ratio
GA/W/-1 wing in an experiment assessing the usefulness of spoilers as
replacements for allerons in flight path {direct lift) control Wind-
tunnel tests of basic flap and wing performance at three flap settings
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showed that high hft coefficients could be obtained by the
spoller-wing configuration In addition, studies of the effect of
spoiler deflection on pitching moment performance indicated that
the device may be a useful aid to the pitot in the approach-to-landing
phase It i1s concluded that a 15%-chord spoiler with the hingeline
located at the 85% chord position could provide good results in
terms of lift, drag and pitching moment performance JMB

A77-49345 # Calculation of vortex breakdown locations for
flow over delta wings J D Wilson (USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohio) Journal of Aircraft, vol
14, Oct 1977, p 1020 1022 13 refs

Quasi-cylindrical approximations of the Navier-Stokes equations
are employed to predict the location of breakdowns in strong
vortices formed when leading-edge separation occurs on highly swept
delta wings It 1s assumed that the viscous rotational vortex core Is
confined to a narrow region and thus has negligible influence on the
location and shape of the spiral vortex sheet arising from the wing
leading edge A potential flow model is used to supply the outer
boundary conditions for the vortex core Imitial boundary conditions
on the velocity profiles (or swirl parameter) are treated through
correlation with solutions to the core model for a range of initial
conditions The results of the theoretical calculations are confirmed
by previously reported experimental observations of vortex break
down locations JMB

o

A77-49346 # Lightning-hazard assessment - A first-pass
probabihstic model L McKague (General Dynamics Corp, Fort
Worth, Tex ) Journal of Arrcraft, vol 14, Oct 1977, p 1022-1024
9 refs

A model for analyzing and predicting arcraft lightning hazards
1s described The model takes into account three basic factors in
calculating the frequency with which a given type of aircraft will be
struck by hghtning a geometric factor, termed the effective receptor
area, an environmental factor, which may be cons:dered a measure of
hghtning flash density, and a service-related factor, which defines the
probability of encountering lightning under a specified set of
operating conditions The relative probabilities associated with
hightning strikes "to various parts of an airplane (radome, wingtip,
fuselage, etc ) are also given The model yields results that compare
well with existing data on hightning strike frequency, suggesting that
1t could be a useful design tool JMB

A77-49374 # Some regularities of the wearing of fuel pump
plunger spheres (Nekotorye zakonomernosti protsessov 1znosa sfer
plunzherov toplivnykh nasosov) | G Nosovskii and V M
Levchenko (Vysshee Inzhenerno-Aviatsionnce Voennoe Uchilishche
VVS, Kiev, Ukraiman SSR) Akademna Nauk Uzbeksko:r SSR,
Doklady, no 6, 1977, p 23-25 5refs In Russian,

An experimental procedure for determining the slippage rate
between the working surfaces of a plunger sphere and an inclined
washer in fuel pumps 1s explained Slippage rates were determined
for various washer inclination angles and rotor speeds at a constant
exit pressure The damage to sphere surface resulting from pitting by
metal particles or from plastic deformation 1s described ML

A77-49473 ¥ The need for improved aircraft crashworthi-
ness design R C Tennyson {Toronto, Unwersity, Toronto, Canada)
and J W Bird (Department of National Defence, Ottawa, Canada)
(Canadran Aeronautics and Space Institute, Canadian Symposium on
Recreational and New Generation Light Aircraft, 2nd, Toronto,
Canada, Sept 13-15, 1976 ] Canadian Aeronautics and Space
Journal, vol 23, Sept-Oct 1977, p 269 278

Canadian aircraft accident statistics for the period 1970-1974
are surveyed, with emphasis given to cases in which fuselage and
cabin damage occurred Separation of aircraft into specific weight
categories and division of accidents into several types allow for
determunation of the prevalent conditions and extent of damage
incurred during various kinas of crashes In particular, categories
involving arrcraft weights greater than 12,500 b, less than 6,000 ib,



or between 6 000 and 12,500 Ib are used in the sdrvey Speed of the
aircraft at impact 15 also assessed Recommendations are made for
improving crashworthiness design, especially in the hghter weight
categories JMB

A77-49564 The mmitial region of subsonic coaxial jets |1
A S H Kwan and N W M Ko (Unwersity of Hong Kong, Hong
Kong) Journal of Flhud Mechanics, vol 82, Sept 7, 1977, p
273-287 16 refs Research supported by the Unwersity of Hong
Kong

The phase relationships between the fluctuating pressure and the
axial and radial velocity fluctuations in the imitial region of coaxal
Jets were obtained from single- and two-pont correlations The phace
relattonships were measured on the core side and the entrainment
side of the vortices and in the mixing region The phase relationships
obtained in the coaxial jets agree with experimental results for single
jets, indicating that the coherent structures in coax:al jets and in
single jets are physically similar PTH

A77-49645 Acquisition of test compatible avionics - An
updated approach J K Scully {Litton Systems, Inc, Woodland
Hills, Calif} In AUTOTESTCON ‘76, Proceedings of the Sym-
posium, Arlington, Tex , November 10-12, 1976
New York, Institute of Electrical and Electronics Engineers, Inc,
1976, p 143-150

Automated test technology forms an integral part of complex
avionic systems, although many problems exist with regard to the
system relationship between test compatbility {constraints, pro-
cedures, and equipment that will result in cost-effective maintenance
of avionic systems) and airborne performance requirements Three
propositions are suggested to treat these problems (1) integration of
test compatibihity and arborne performance requirements within an
incentive structure, (2} assignment of vertical design authority to the
avionics unit design team, and (3) standardization of test systems to
develop compatibility between avionics design, factory acceptance,
and support levels SCS

A77-49651 # Some aspects of the development of air traffic
of the Socialist States !l (Eimige Aspekte der Entwicklung des
Luftverkehrs der sozialistischen Staaten Il) A Kramer Techmsch-
okonomische Information der zivilen Luftfahrt, vol 13, no 3, 1977,
p 129-133 20 refs, in German

The increase in the volume of passenger traffic for the Socialist
States in comparison to world air traffic levels during the considered
period 1s related to various factors, including the development of the
political relations between the involved states, their economic
interrelation, and the technical advances in aircraft construction
made, in particular, in the Soviet Union Tables are presented with
data concerning the air traffic volume for different years and the
various indwidual countries The role of charter air transportation
within the general air traffic 15 also examined, taking into account
differences regarding the conditions in socialist and capitalist
countries GR

A77-49653 # Jakowlew Jak-42 - Uncomplicated, reliable,
economical (Jakowlew Jak-42 - Unkompliziert, zuverlassig, wirt-
schaftlich) S lakovlev (O Konstruktorskoe Biuro lakovlev, USSR}
(Grazhdanskaia Aviatsna, no. 1, 1977} Technisch-okonomische
Information der zivilen Luftfahrt, vol 13, no 3, 1977, p. 146-150
In German, (Translation)

The Jak-42, which was designed for an employment on
short-haul local routes in the Soviet Union, is to replace the Tu-134,
IL-18, and An-24., The new airliner provides accommodations for
100 to 120 passengers Freight and matl can be carried in addition to
the passengers and their baggage The Jak 42 can carry a normal
commercial payload of 10,5 tons over a distance of 1850 km at a
speed of 820 km/hr Attention 1s given to the takeoff and landing
characteristics of the aircraft, aspects of wing design leading to a
lowering of production costs, advances tn the design of hft producing
devices, aspects of aircraft control, problems of cockpit design, and
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various approaches used to obtain a high level of rehabifity and a
long operational {ife for the aircraft GR

A77-49654 # The determinaticn of the center-of-grav.ty
position with the aid of dimensionless values (Ermittlung der
Schwerpunktlage mit Hilfe dimensionsloser Werte) P Korrell
(Gesellschaft fur inteinationalen Flugverkehr mbH, Beilin, East
Germany) Techrisch-okonomsche Information der zwilen Luft
fahrt, vol 13,n0 3,1977,p 151 154 In German

The preservation of the given center-of gravity position is an
essential condition for the stability and the contiol of an aircraft
The approaches used tor the determination of the center of-gravity
pocitien are icled 10 & use Of balance chiarts, analytical studies, and
investigauons utihizing electronic computers All procedures of
center-of-gravity determination involve the summaticn of the indid-
ual moments with respect to a reference point and the determination
of the lever arm with the aid of the known total weight A
description 1s presented of a computational procedure based on the
IATA arrport handhing manual The procedure avoids a use of
negative moments The center of gravity position in the procedure is
determined from the dimensionless parameters The adaptation of
the considered procedure for applications involving Interflug aircraft
1s discussed GR

A77-49655 # The technical conception of the IL-62M

Aerodynamic features {Die technische Konzeption der IL-62M -
Aerodynamische Besonderheiten) G Muravev and V' Egorov (O
Konstruktorskoe Biuro Hiushin, USSR} (Grazhdanskaia Aviatsna,

no 10, 1976} Techmsch-okonomische Information der zivilen
Luftfahrt, vol 13, no 3, 1977, p 155-158 In German (Transla-
tion)

The aircraft 1L-62M has, in companson to the 1L-62, a greater
operational range and better takeoff and landing characteristics The
improvements are related to an employment of the BD-30KU engine
Differences of the new engine from the NK-8-4 engine of the [L-62
include lower fuel consumption rates, higher thrust values, and
reduced noise levels at takeoff and landing operations Additional
flaps are used for the improvement of the lateral arcraft control in
the low speed range The general aerodynamic characteristics of the
new aircraft are the same as those of the IL-62 Attention Is given to
the wing design, the installation of the engines, the aircraft control

system, and aspects of flight safety GR
A77-49656 # Noise emission of the agricultural aircraft
Z-37 | - Sound intensity level measurements at the agricultural
awrcraft 2-37 Il - Sound intensity level measurements at an

agricultural airport {Larmemission des Agrarflugzeugs 2-37 | -
Schallpegelmessungen am Agrarflugzeug Z-37 von Waltraud Krause
Il - Schallpegeimessungen an einem Agrarflugplatz) W Krause
(Gesellschaft fur internationalen Flugverkehr mbH, Berhin, East
Germany) and H Findeis (Potsdam, Bezirkshygieneinspektion und
institut, Potsdam, East Germany) Techmisch-okonomische Informa-
tion der zivilen Luftfahrt, vol 13,no 3, 1977, p i59-170 6 refs In
German

The agricultural aircraft considered i1s a low-wing monoplane
Maximum energy components of the acoustic emission spectrum he
Iin the range from 63 to 250 Hz The characteristics of the frequency
spectrum of the acoustic emission during takeoff are presented in a
graph, taking into account distances of 50 m, 100 m, 200 m, and 4G0
m at various positional angles Attention s given to maximum sound
intensity levels as a function of distance, sound emission during
braking, the shielding effects of buildings on noise piopagation, noise
intensity levels during varnious types of flight operations, acoustic
measurements 1n the aircraft ouring the fhight, details regarding the
operations at an agricultural airport, and sound intensity levels at the
airport measured under operational conditions GR

A77-49657 # The helicopter Ka-26 in the Special Purpose
Flights Sector of Interflug 1l (Der Hubschrauber Ka-26 im Bereich
Spezialflug der Interflug. Il) G Kronert (Gesellschaft fur interna-
tonalen Flugverkehr mbH, Berlin, East Germany) Techrmisch-
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okonomusche Information der zwvilen Luftfahrt, vol 13,no 3, 1977,
p. 171-175 In German

The employment of helicopter for obtaining aerial photographs
and for making films increases in spite of the higher expenses per
helicopter flying hour in comparison to the costs involved in the case
of conventional aircraft The reasons for this development are related
to the special effects which can only be obtained by utilizing the
particular flight characteristics of helicopters The use of the Ka-26
for the considered applications i1s discussed Other described applica-
tions of the Ka-26 helicopter are related to an employment as an
ambulance aircraft, a use 1n rescue operations, and a utilization as a
flying crane GR

A77-49658 Electroenergy supply for airports 1V {Elektro-
energieversorgung von Flughafen [V} H Krause {Gesellschaft fur
internationalen Flugverkehr mbH, Berhin, East Germany) Technisch-
okonomische Information der zwvilen Luftfahrt, vol 13, no 3, 1977,
p 176-179 In German

Approaches are discussed for the determination of Iimiting
values of general validity concerning the continuing supply with
electric power taking into account the available solutions for the
existing supply problems Parallel systems contaiming storage bat
teries can assure a supply of electric power without interruption
Power supply interruption periods in the case of cther solutions are 1
sec, 8 sec, 30 sec, and 3 muin The technical equipment required for
various solutions 1s considered GR

A77-49731 # Rain erosion resistant fluoroelastomer radome
and antenna coatings J F Moraveck {CAAP Co, inc, Huntington,
Conn) In Symposium on Electromagnetic Windows, 13th, Atlanta,
Ga, September 21-23, 1976, Proceedings
Atlanta, Ga, Georgia Institute of Technology, 1977, p 29-36 6 refs
USAF-supported research

Sprayable and room temperature curable fluoroelastomer
coating compositions having superior rain erosion resistance, thermal
and thermal flash resistance have been developed for radome and
antenna applications Rotating arm performance of these coatings as
a function of free film rheology, adhesion and coating composition 15
discussed Flhght testing of white and black pigmented coatings
confirm the rotating arm evaluation Thermal and thermal flash
testing have been performed and electrical properties consistent with
radome and antenna applications have been achieved This develop-
ment work has led to commercially available coating compositions
which are currently under qualification testing (Author)

A77-49734 % The protection of awrcraft radomes against
hghtning stnke R H J Cary (Ministry of Defence, London
England) and D A Cont (Briush Awcratt Coip, Ltd, Guided
Weapons Div, Stevenage, Herts, England} In Symposium on
Eiectromagnetic Windows, 13th, Atlanta, Ga, September 21 23,
1976, Proceedings Atlanta, Ga, Georgia
Institute of Technology, 1977, p 67-71 6 refs

The high voltage aspects of lightning protection systems for
radomes are considered with emphasis on the basic requirement that
the radome should not be punctured Attention i1s given to maximum
conductor separation, puncture factors, surface flashover factors, and
external meta! distribution Lightning protection 1s also discussed in
reference to the microwave performance and current performance of
radomes BJ

A77-49743 # B-1 forward radome microwave test range J
M Carter (Carco Electronics, Menio Park, Calif } In Symposium on
Electromagnetic Windows, 13th, Atlanta, Ga, September 21 23,
1976, Proceedings Atlanta, Ga, Georgia
Institute of Technology, 1977, p 123-128

A radome microwave test range for use in qualifying the radome
boresight error measuring system of the US Air Force B 1 s
described Factors influencing radar performance, such as radome
beam deflections and reflections, transmission efficiency, depolariza-
tion and antenna pattern distortion, were monitored at the test
range A five-antenna null seeking servo system was employed in
tracking horizontal and vertical boresight errors and simultaneously

566

plotting radome transmission loss Test data indicated that the servo
tracking null seeker could be calibrated to an acéuracy of better than
0 1 milhiradians for a variety of antenna configurattons and polariza-
tion modes JMB

A77-49745 4 Georgia Tech high temperature solar test
faciity J D Walton, Jr {Georgia Institute of Technology, Atlanta,
Ga) In Symposium on Electromagnetic Windows, 13th, Atlanta,
Ga, September 21-23, 1976, Proceedings Atlan-
ta, Ga, Georgia Institute of Technology, 1977, p 133-138 8 refs
ERDA sponsored research

The Georgia Institute of Technology Solar Thermal Test
Facihty, which involves a 400 kW solar furnace suitable for simulat
ing aerodynamic heating of radomes, is described Plans for the
facility, scheduled to begin preliminary operation in 1977, call for an
initial array of 550 circular mirrors made of low-iron window glass
Mechanical drive mounts for directing the concentrated solar energy
to various test areas are also included in the planning Calculations
indicate that with maximum heat flux and concentration ratios, the
solar furnace could provide a test area in which at least 175 kW of
radiant thermal energy 1s available Additional documentation of the
facihity 1s also mentioned JMB

A77-49747 # Design and test results of very broadband
radomes for ECM apphcations W Ecki (Messerschmitt-Bolkow-
Blohm GmbH, Munich, West Germany) In Symposium on
Electromagnetic Windows, 13th, Atlanta, Ga, September 21-23,
1976, Proceedings Atlanta, Ga, Georgia Insti-
tute of Technology, 1977, p, 143-148

The mechanical layout and electromagnetic properties of very
broadband radomes for subsonic aircraft ECM applications are
presented Constructions for the nose, tail, and under-fuselage
radomes are described along with discussions of the electromagnetic
properties and transmittivity, reflection coefficient, and boresight
errors SCS

A77-49787 Model for the effect of electric fields on
satellite-earth microwave radio propagation D P Haworth, P A
Watson, and N J McEwan (Bradford, University, Bradford, Yorks,
England) Electrorics Letters, vol 13, Sept 15, 1977, p 562-564 15
refs

A model for cross polarization on satellite-earth radio paths Is
proposed in which particles lying in the horizontal plane under
aerodynamic-gravitational forces are aligned by electric fields This
model explains the abrupt cross polarization magnitude changes and
abrupt 180-deg phase changes recently observed on satellite-earth
paths at microwave frequencies {Author)

A77-49847 Theory of the lifting surface in unsteady
motion 1n an inviscid fliid D Homentcovschi {(Bucurest, Institutul
Politechnic, Bucharest, Rumama) Acta Mechanica, vol 27, no 14,
1977, p 205-216 7 refs

A hfting surface S in unsteady motion in a barotropic inviscid
fluid which fills the whole space 1s considered The surface S can be
an aircraft wing, a tail surface, or a propeller The determination of
the velocity field and the pressure field is considered and a
fundamental relation 1s derived The solution of the direct problem 1s
reduced to the solution of a singular integral equation However, a
solution of the obtamned equation 1s difficult, even when numerical
approaches are used For the sake of ssimplicity, 1t is assumed that the
lifting surface S moves over an (abstract) fixed surface Attention is
given to the case in wt ~h the fixed surface is a cylindrical surface
and the case 1n which it 1s a helicoid with a directrix plane GR

A77-49873 An operational video tape recording system
utibzing IRIG standard 129-73 segmented helical scan recording
format S S Damron, G L Schoettmer, and A E Strahm (Echo
Science Corp, Mountain View, Calif ) In International Tele-
metering Conference, Los Angeles, Calif, September 28-30, 1976,
Proceedings Pittsburgh, Pa, Instrument Society



of America, 1976, p 215228 7 refs Contract No
F33657-74-C-0562
The Operational Video Tape Recording (OVTR) system includes
an atrborne video recorder and remote control umt, designed to
produce high band video recordings in the environments encountered
on deployment in fighter arcraft The companion ground system
consists of a video recorder/reproducer for playback of mission tapes
and a video Discassette recorder/reproducer with a slow motion/stop
action capability for complete analysis of the recorded data The
system incorporates multi-tine rate flexibiity to provide record
capability of video signals from many electro-optical sensors The
OVTR system 1s easily expanded in capability to enable the
recording of any type of metrumentation dota that fits within a6 5
MHz bandwidth, such as an 8 mB/s serial digital stream, spread
spectrum or other down converted communications data BJ
A77-49908 ATS-6 European L-band aeronautical experi-
ments D L Brown, Y Guernin, G Melchior, and F Absolonne
(ESA, European Space Research and Technology Centre, Noordwijk,
Netherlands) In International Telemetering Conference, Los
Angeles, Calif, September 2830, 1976, Proceedings
Pittsburgh, Pa, Instrument Society of America, 1976,
p 642-654 13 refs
An ESA program 1s described in which the ATS-6 satellite was
employed to conduct communication and navigation tests over the
North Atlantic in an effort to define modulation techniques to be
used with the Aerosat system The experiments, performed on a
Comet IV aircraft equipped with a slot dipole antenna, consisted of
voice tests comparing delta-PSK with adaptive NBFM, an investiga-
tion of multipath noise effects on the PSK data transmission system,
and ranging measurements BJ

A77-49926 Survival and Flight Equipment Association,
Annual Symposium, 14th, San Diego, Cahf , September 13-16, 1976,
Proceedings Canoga Park, Calif, Survival and Flight Equipment
Association, 1976 193 p $1000

Techniques and hardware for aiding escape, survival, and
recovery In aerospace emergencies are discussed in the contributed
papers Escape and recovery systems for outer space (Space Shuttle
and untrained passengers 1n particular) and from oil platforms and
tankers 1n sudden emergencies are also dealt with Articles deal with
masks, hoods, goggles, piots’ helmets and helmet information
displays, oxygen supply and masks, ejection seat and ejection pods,
and antiexposure suits for water immersion and severe cold Other
articles address automatic ripcord release, survival kits, testing of life
support equipment, a pulsating seat cushion to counteract fatigue 1n
prolonged sitting, fluidic controls, and cabin safety design and
delethalization of structures and objects within the head strike
envelope RDV

A77-49932 SENDS /Safe Ejection Envelope Display Sys-
tem/ C Woodward (US Naval Matenial Command, Naval Air
Development Center, Warminster, Pa) In Survival and Flight
Equipment Association, Annual Symposium, 14th, San Diego, Calif ,
September 13-16, 1976, Proceedings Canoga
Park, Calif, Survival and Flight Equipment Association, 1976, p
27-30

Simulation testing of a system designed to warn the pilot and
aircrew on the time remaining within the safety envelope for safe
ejection, the rate at which the craft in hazard 1s using up the
envelope, and of flying conditions outside the safety envelope, 1s
reported The SENDS system monitors aircraft dynamics by means
of onboard sensors, furnishing data to an onboard computer which
computes escape capability and displays current status in terms of
tume remaining for initiating an ejection within the safe recovery
envelope of the escape system Human reaction time and total
ejection event time can be predicted, but SENDS aids the human
operator in the unpredictable component time to make the decision
to eject RDV
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A77-49933 Fluidic thrust vector control systems for ejec-
tion seats R B Beale In Survival and Flight Equipment Associa
tion, Annual Symposium, 14th, San Diego, Calif , September 13-16,
1976, Proceedings Canoga Park, Calif , Survival
and Flight Equipment Association, 1976, p 31-34

A two-axis, hydrofluidic thrust vector control {TVC) system was
designed to improve the trajectory of an ejection seat under adverse
conditions from Q0 to 600 knots ar speed Center of gravity
misalignment and large aerodynamic oscillations are virtually elimi-
nated by this method A vortex rate sensor, fluidic lag-lead
compensation and a hydrofluidic servo actuator using hot gas
pressurized oil were chosen to drive a hydrostatic ball and socket
nozzie with 20 deg of lirust gefiecuon of a 5000 Ib rocket This
system controls seat attitude and rotational rates in the pitch and
yaw axes By stabilizing the escape system at its aerodynamic trim
condition with the drogue chute deployed during the rocket burn
phase, the remainder of the flight remains stable, according to the 6
DOF seat simulation Since this control system has only 1 moving
part, no pressurized gas or initiators, it will have an MTBF exceeding
50,000 hrs and a maintenance requirement of zero {Author)

A77-49934 Fluidic event sequencing subsystem for AAES
J W Morns (U S Navy, Naval Ordnance Station, Indian Head, Md ),
R K Brodersen {Martin Marietta Aerospace, Orlando, Fla ), and V
P Marchese (EMX Engineering, Inc, Cedar Grove, NJ ) In Survival
and Flight Equipment Association, Annual Symposium, 14th, San
Diego, Calif, September 13-16, 1976, Proceedings
Canoga Park, Cahif, Survival and Flight Equipment
Association, 1976, p 38-41
The feasibility of employing fluidics to achieve event sequencing
in aircrew automated escape systems (AAES) 1s explored Two
fluidic subsystems developed, fabricated, and tested were a fluidic
sequencer {FS) breadboard and a flueric cartnidge initiator {(FCI) An
oscillator feeding pulses into frequency dividers arranged to form a
counter comprises the FS breadboard Time delays for sequencing
are generated as the fluidic logic circuits analyze counter outputs
{and simulated altitude and velocity sensor inputs in the test) A
gas-driven 1nitiator with no moving parts heats an endwall to effect
cartridge ignition within msec in the FCI Interfacing of FS and FCI
1s sketched RDV

A77-49935 Emergency escape from shuttle vehicles R T
Kendalt In Survivai and Flight Equipment Association, Annual
Symposium, 14th, San Diego, Calif, September 13-16, 1976,
Proceedings ~ Canoga Park, Cahf, Survival and
Flight Equipment Association, 1976, p 42-47 17 refs

The Paracone emergency escape system for Space Shuttie
passengers and 1ts development are described Ejectton seat and
ejection pod concepts are compared Mission requirements dictate a
versatile escape system for untrained passengers and personnel from a
shirtsleeve situation at any point in the Shuttle mission on pad,
pre-launch, during hft off, in trajectory, in orbit, or during the return
tnp The Paracone s an expandable gas-inflated structure enclosing
the protected person and acting as aerodynamic decelerator in
reentry Activation of the system in various mission phases s
described and illustrated Paracone cloth materials, mechanical
actuation devices, and auxiliary functions (large three-dimensional
trackable target, flotation for a water landing or impact attenuation
for a hard landing) are described RDV

A77-49936 Proposed helicopter safety system for catastro-
phic fallures R T Kendall In Survival and Fhight Equipment
Association, Annual Symposium, 14th, San Diego, Calif , September
13-16, 1976, Proceedings Canoga Park, Cahf,
Survival and Flight Equipment Association, 1976, p 66-70 17 refs

Helicopters are subject to several types of catastrophic failures
any one of which renders the helicopter unsafe and subjects the
occupants to possible injury or death There has been proposed a
Kendall Paracone decelerator system that 1s attached and stowed at
the top of the helicopter, around the main motor shaft When a
catastrophic faillure occurs, the main rotor blades are jettisoned via
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pyrotechnics and at the same time the gas generators in the Paracone
are ignited The gas generators inflate the Paracone upward and
outward forming the decelerator in one-haif to one second (as
required) This Paracone decelerator holds the helicopter descent rate
to an impact velocity of 25 to 50 fps (as required) All of the
required technology, materials and techniques are in-being today
The weight penalty as proposed would be approximately two percent
of the gross weight of the helicopter {Author)

A77-49945 Performance and design of a vertical seeking
seat steering system W J Stone (U S Naval Weapons Center, China
Lake, Calif ) In Survival and Flight EQuipment Association, Annual
Symposium, 14th, San Diego, Calif, September 13-16, 1976,
Proceedings |, Canoga Park, Cahf, Survival and
Flight Equipment Association, 1976, p 110-113

The estimated performance and the design of a seat steering and
control system that will select a vertical-up trajectory irrespective of
aircraft attitude at the point of ejection s described Trajectory
simulation studies indicate that a recovery can be accomplished as
low as 50 ft above ground level during an ejection from a fully
inverted asrcraft The increase in total ympulse required to achieve
maximum nverted performance also greatly enhances wing level and
sink rate capability The design that will be implemented for a series
of feasibility demonstration tests consists of a three-axis strap-down
rate gyro sensor system, microcomputer, gimbaled underseat rocket
motor, hydraulic actuators, servo valves, hydraulic power supply, and
electrical power supply The system also has the potential for
development into a fully independent vertical-seeking control sys-
tem {Author)

A77-49946 Evolution of automatic opening lap belts in
high performance aircraft C S Goodman, Jr (USAF, San Antonio
Air Logistics Center, Kelley AFB, Tex) In Survival and Flight
Equipment Association, Annual Symposium, 14th, San Diego, Cahif ,
September 13-16, 1976, Proceedings Canoga
Park, Cahf, Survival and Flight Equipment Association, 1976, p
114-119 5 refs

In connection with an employment of the ejection seats used for
an ejection from an aircraft in the case of an emergency during the
period from 1949 to 1956 the crewman had to manually release his
lap belt, kick away from the seat, and then depioy his parachute
Many fatalities occurred because the whole procedure was taking too
much time The egjection seat was, therefore, made fully automatic
with the incorporation of an automatic parachute and an automatic
lap belt release The automatic features reduced the operation time
of the escape system and prowided a significant improvement in low
altitude escape capability The chronological evolution of automatic
opening lap belts 1s discussed, giving attention to the E-1 automatic
lap belt release, the first automatic lap belt, the HBU-series lap belt,
and considerations concerning a new design of lap belt GR

A77-49947 The development of new designs of emergency
escape parachutes for ejection seats S B Jackson (Irvin Great
Britain, Ltd, Letchworth, Herts, England) In Survival and Flight
Equipment Association, Annual Symposium, 14th, San Diego, Cahif ,
September 13-16, 1976, Proceedings Canoga
Park, Calif , Survival and Flight Equipment Association, 1976, p
120-125

The inittal investigation into two designs of Irvin G B emergency
escape parachutes to the latest British specification for use on
Martin-Baker MK 10 ejection seats 1s described The specification
requires parachutes with better stabihity and descent rate than given
by the | 24 flat parachute Trials are described up to medium high
speed using ejection seats The programme which is intended to
include a 650 knot trial on the Pendine rocket sled has not yet been
completed because of delays in testing, not because of parachute
performance (Author)

A77-49948 Teaching the practical techniques of establish-
ing egress system performance in an accident environment R E
Duran (USAF, San Antonio Air Logistics Center, Kelley AFB, Tex )
In Survival and Flight Equipment Association, Annual Symposium,
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14th, San Diego, Calif, September 13-16, 1976, Proceedings
Canoga Park, Calif, Survival and Flight Equip-

ment Association, 1976, p 126-128
Six training categories are considered, taking into account an
introductory definition of the weapon system and type of escape
system, aspects of ejection statistics, questions of escape system
capability, canopy/airframe/ejection seat ballistic schematics, service-
able and ejected seats as training aids, and an analysis of past
investigations  In the final segment extracts from previous on-site
investigation reports are used as traiming aids The concepts and
procedures involved are illustrated with the aid of an extract from
the T-37 aircraft accident investigation (egress systems) training
pamphlet GR

A77-49949 USAF experience 1n aircraft accident surviva-
bihty W D Tuttle (USAF, Inspection and Safety Center, Norton
AFB, Calif } In Surwival and Flight EQuipment Association, Annual
Symposium, 14th, San Diego, Cahf, September 13-16, 1976,
Proceedings Canoga Park, Cahif, Survival and
Flight Equipment Association, 1976, p 132-136 11 refs
After crash landing of transport-type arcraft, passenger survival
depends upon the crashworthy design of that aircraft This study
reviews the United States Air Force experience 1n crash landings and
ditchings of aircraft when passengers were involved It 1s mited to
passenger-type Air Force aircraft accidents which occurred between
1967 and 1974 The study relates to the primary cause of death and
injury of those passengers involved in survival accidents and discusses
crashworthy features which would have improved their survival
potential or reduced their injuries It compares the crashworthiness
of all Awr Force transport aircraft and those Air Force aircraft
performing missions similar to that proposed for the Advanced
Medium Short Takeoff and Landing (STOL) Transport {AMST)
{Author)

A77-49950 Aircrew escape and survival - Problems and
solutions G R Drew In Survival and Flight Equipment Associa-
tion, Annual Symposium, 14th, San Diego, Calif , September 13-16,
1976, Proceedings Canoga Park, Calif , Survival
and Flight Equipment Association, 1976, p 137-140 5 refs

This paper reviews operational ejection seat systems and cites
reasons why ejection systems currently in service are considered
obsolete or ‘old technology’ Ejection seat system problems with
respect to performance, survival rates, reliability, maintenance,
weight, cost, and complexity, are reviewed Advanced system
concepts are presented as a means of stimulating overall solutions for
current asrcrew ejection seat system problems {Author}

A77-49951 Evaluation of inflatable /‘air bag'/ occupant
restraint systems for aircraft apphication R G Snyder (Michigan,
Unwersity, Ann Arbor, Mich) In Survival and Flight Equipment
Association, Annual Symposium, 14th, San Diego, Calif , September
13-16, 1976, Proceedings Canoga Park, Calif,
Survival and Flight Equipment Association, 1976, p 147-150

The state-of-the-art of ‘air bag’ technology was assessed for
potentiai applications to aircraft The design development 1s out-
lined, the subsystems assessed, and effectiveness discussed Problems
ranging from toxicity to maintenance and reliability remain un-
resolved Since most aircraft crash deceleration environments differ
significantly from that of the automotive vehicle, 1t is uncertain how
effective this system will work in aircraft without further extensive
testing No system of crash sensor known 1s capable of reliably
sensing an impending crash, as distinguished from a hard landing or
turbutence While future use of ‘air bags’ in aircraft 1s promising,
these systems do not now offer as effective protection as other
available systems {Author)

; Measurement of nondiagonal generalized
damping ratios during ground vibration tests {Mesure dés amortisse-
ments géneralés non diagonaux d’une structure lors d’un essai au sol
de vibration) G Coupry (ONERA, Chatillon sous Bagneux, Hauts-
de-Seine, France) (Congres Canaden de Mécamique Appliquée, 6th,



Vancouver, Canada, May 30-June 3, 1977 ) La Recherche Aero
spatiale, July-Aug 1977, p 239-244 |In French

Problems 11 measuring the nondiagonal damping ratios of a
structure during ground vibration tests are discussed, in particular, a
theoretical difficuity arising in the analysis of nondiagonal damping
rattos due to dissipative coupiing between the modes of the
structure Errors in the classical determination of vibratory effects
through solation of the excitations of the various modes are
assessed, the use of generalized masses, deformations and damping
ratios, instead of adapted values based on the concept of equiphase
response, 1s suggested to eliminate the faulty analysis A sample
problem involving the nondiagonal damping ratios of a small
twil-enginea plane 1s aiso given JmB

A77-50441 # The measurement of aircraft overflight noise -
Errors due to i1ts nonstationary character (Metrologie des bruits de
survols d’avions - Erreurs dues au caractére non stationnaire) M
Ernoult La Recherche Aerospatiale, July-Aug 1977, p 245-254 9
refs In French

Techniques for measuring noise during aircraft overflights are
described, with emphasis on the correction of errors due to the
nonstationary nature of the received acoustic signals Acoustic noise
received by a fixed ground microphone 1s modeled as a Gaussian,
nonstationary random process, the esumation bias, variance and
mean square error are calcutated for a stationary process modulated
by an exponential Optimal ntegration times for mimimizing the
mean square error are given The results of the analysts, presented in
graphical form, may be of use in interpreting spectral analyses of the
acoustic noise, and in choosing the most appropriate parameters for
the analysis JMB

A77-50456 Reliability, availabilsty, maintainability /
logistics /RAM/LOG/ L L Bishop, T A Cronogue, R Hoffman, D
Reside, G Donald, and R Flynn (US Army, Aviation Systems
Command, St Louts, Mo ) In Annual Reliability and Maintain
ability Symposium, Philadelphia, Pa, January 18 20, 1977, Proceed-
ngs Piscataway, N J, Institute of Electrical and
Electronics Engineers, Inc, 1977, p 49 68

The paper covers various aspects of the reliability, avallability,
maintainability/logistics (RAM/LOG) methodology of the U S Army
Aviation for development aircraft RAM/LOG data acquisition,
processing and computation, and assessment are described PTH

A77-50462 The hife cycle cost impacts of unsafe designs
R L Weber {USAF, Inspection and Safety Center, Norton AFB,
Calif} In  Annual Rehability and Maintainability Symposium,
Philadelphia, Pa, January 18-20, 1977, Proceedings
Piscataway, N J, Institute of Electrical and Electronics
Engineers, inc, 1977, p 120-123
The paper outlines how accident costs can be incorporated into
Iife cycle cost estimates The problem of analyzing costs due to
accidents and combining them with operating and servicing costs 1s
discussed PTH

A77-50463 Launch risk analysis J B8 Baeker, J D
Collins, and J M Haber (J H Wiggins Co, Redondo Beach, Calif )
In Annual Reliability and Maintainability Symposium, Philadelphsa,
Pa, January 1820, 1977, Proceedings Piscata
way, NJ, Institute of Electrical and Elecironics Engineers, Inc,
1977, p 124-129 5 refs USAF-supported research

An analysis procedure is developed for assessing the risk
associated with the launch of a missiie or space booster The method
considers the various hazardous vehicle fallure modes and employs a
statistical characterization of the vehicle state vector following a
faillure, the flight termination process and the effects of the
atmosphere on the fragments resulung from vehicle breakup Based
on these statistics, the impact distributions for all impacting vehicle
debris are computed and used to define the impact probability and
casualty expectation for locations hazarded by the launch An
incremental technique 15 used In these risk computations whereby
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fragment impact distributions are computed for discrete vehicle
flight times This allows for a considerably more accurate handling of
the various sources of impact uncertainty {Author}

A77-50466 * Flight inspection data and crack imtiation
times W S Johnson {General Dynamics Corp, Fort Worth, Tex ),
R. A Heller {Virginia Polytechnic Institute and State University,
Blacksburg, Va), and J N Yang {George Washington University,
Washington, DC) In Annual Reliabihity and Maintainability
Symposium, Philadelphia, Pa, January 18-20, 1977, Proceedings
Piscataway, N J, Insutute of Electrical and
Electronics Engineers Inc 1977 o 148-154 23 refs Grant No
NsG-1099
Lockheed C-130 service-fight inspection data 1s reduced by
means of fracture mechanics and statistical analysis into a form from
which the probability of time to crack wnitiation and the distribution
of niual flaw sizes for various locations on the aircraft can be
determined Crack sizes are normalized by extrapolating a growing
crack backwards from its first recorded size to 03 inches (crack
imitiation size) yielding the time to crack imitiation In a similar
fashion, the crack s grown backwards to a time equal to zero to
yield an imua flaw size In order to perform the discussed
computations, crack growth constants were computed for each
individual location and were analyzed statistically Statistical dis-
tributions were fitted to times to crack imtiation and to tutial flaw
sizes in order to describe their expected behavior Weibull and
Johnson distributions have been found to fit the data reasonably well
but for a better fit convolution integrals of Poisson load distributions
and Weibull strength distributions are needed {Author)

A77-50467 Wear reliabihty of aircraft splines D Kececio
glu and A Koharcheck (Arizona, Unwversity, Tucson, Ariz) in
Annual Reliabihty and Maintainability Symposium, Philadelphia, Pa,
January 18 20, 1977, Proceedings Piscataway,
N J, Institute of Electrical and Electronics Engineers, inc, 1977, p
155-163 11 refs Contract No N0O0156-75 C-0944

Empirical mathematical models are developed, based on ex
penimental research conducted with arcraft splines, which provide
equations for predicting their rehabiity when sphine tooth wear is
the fallure mode under consideration The methodology for ob-
taining the needed distributions of wear for specified operating times
and of time for specified amounts of spline-tooth wear 1s presented
Six applications are given which show how this distributional data
can be used to predict the reliability of aircraft splines The need to
generate realistic distributional aircraft spiine wear-hife data 1s
pointed out {Author}

A7750477 Reliabithty improvement warranty techniques
and applications C A Hardy and R J Allen (General Dynamics
Corp, Fort Worth, Tex ) In Annual Reliability and Maintainabihity
Symposium, Philadelphia, Pa, January 1820, 1977, Proceedings
Piscataway, N J, Insutute of Electrical and

Electronics Engineers, Inc, 1977, p 222-228
Incentives provided by the Air Force to contractors of new
systemns to design and produce electronic equipment with low falure
rates and low repair costs in operational use are included in the
procurement contracts as Reliabihty Improvement Warranty (RIW)
provisions These provisions obligate the contractor to accomplish
repair and replacement of failled equipment at a fixed price during
operational use of the equipment by the Air Force, and to guarantee
the MTBF of the equipment during the warranty period This paper
defines the RIW concept and discusses 1t in reference to F-16
development BJ

A77-50483 RIW experience at ECOM R A Mlinarchik
(U.S Army, Systems Analysis Office, Fort Monmouth, NJ) In
Annual Reliability and Maintainability Symposium, Philade!phia, Pa,
January 18-20, 1977, Proceedings Piscataway,
N J, Institute of Electncal and Electronics Engineers, Inc, 1977, p
257-260
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The paper reviews the RIW (Reliabihity improvement Warranty)
experience at the Army Electronic Command (ECOM) with two RIW
programs - CONUS NAV and the Absolute Altimeter The RIW
requirements for the two programs are examined with emphasis on
warranty period, exclusirns, operating-time adjustments and MTBF
guarantee BJ

A77-50488 Effectiveness of reliability system testing on
quality and rehabiity J B Howis (Westinghouse Electric Corp,
Baltimore, Md ) In Annual Rehabiity and Maintainabslity Sympo-

sium, Philadelphia, Pa, January 18-20, 1977, Proceedings
Piscataway, N J, Institute of Electrical and Electronics

Engineers, Inc, 1977, p 281-285

This paper presents a rehability approach to a program for a
high reliability airborne search and track combat radar which was
based on three successful approaches evolved at Westinghouse
Defense and Electronic Systems Center The reliability program plan
implemented for this radar equipment was designed to produce a
system which would perform in a flyoff test better than a
predetermined mean-time-between-faillure (MTBF) The basis of this
approach was basically that used in the successful Electro-Optical
system known as the B-52 Steerable TV (AN/AVQ-22) which
achieved a field MTBF approximately equal to the predicted value
and demonstrated in a Mil-Std-781 test a greater MTBF thgn the
required value |t is felt that the principles described herein could be
applied to any program to achieve the desired results in field usage
{Author)

A77-50494 AFSATCOM terminal segment reliability test
program R P Hassett (Mitre Corp, Bedford, Mass) and E C
Jonson {USAF, Electronic Systems Div, Bedford, Mass ) In Annual
Relhiability and Maintainabihty Symposium, Philadelphia, Pa,
January 18-20, 1977, Proceedings Piscataway,
N J, Institute of Electrical and Electronics Engineers, Inc, 1977, p
372-377 6 refs

The development program for the AFSATCOM terminal equip-
ment and the next generation of high rehiability airborne UHF radios
included an extensive reliability test effort consisting of nine separate
MIL-STD-781 tests Achievement of satisfactory reliability growth
was a primary objective of the test program This paper describes the
significant reliability requirements and features of the equipment and
of the reliabtlity program and presents an analysis of the results of
the testing to date {Author)

A77-50497 Effects of temperature on avionics reliability
J J Duhig, Jr and T E Weaver {Lockheed-Georgia Co, Manetta,
Ga) In Annual Reliability and Maintainability Symposium, Phila-
delphia, Pa, January 18-20, 1977, Proceedings
Piscataway, N J, Institute of Electrical and Electronics Engineers,
Inc, 1977, p 409-413

The effects of temperature on avionics reliability at the line
replaceable unit level are determined Field failure rates for 42
avionics boxes flying on the USAF C-141 jet transport fleet are
analyzed along with operating temperatures obtained in a com-
prehensive thermal survey A strong correlation between reliabihity
and equipment price 1s shown where price i1s used as a measure of
complexity Using multiple regression analysis techniques, 1t 1s shown
that the reliability of more complex equipment using flow-through
forced convection cooling I1s very sensitive to increases in tempera-
ture The reliability of less complex equipment cooled by free
convection is not as sensitive to increases (n temperature (Author)

A77-50501 Failure analysis of digital systems using simula-
tion L Bertolino (Aeritalia Sp A, Settore Avionica, Turin, ltaly)
and L E Grefsrud (Boeing Co, Seattle, Wash) In Annual
Reliabihity and Maintainability Symposium, Philadetphia, Pa,
January 18-20, 1977, Proceedings Piscataway,
N J, Institute of Electrical and Electronics Engineers, Inc, 1977, p
432-441

The paper describes a failure analysis method developed as part
of the Boeing/Aeritaia 7X7 flight control system electronscs
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development program A model of the complete digital system is
developed and subsequently modified into a functionally identical
fault mode!l which has the additional capability of detailed gate level
fault simulation The fault model combined with the self test
program n a fault simulation run enables a quantitative evaluation of
the self-test effectiveness by inserting faults one at a time and
running the self-test for each one BJ

A77-50504 Combined Environment Reliabihty Test
/CERT/ A H Burkhard (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohio} In Annual Rehability and Main
tainability Symposwum, Philadelphia, Pa, January 1820, 1977,
Proceedings Piscataway, N J, Institute of Elec
trical and Electronics Engineers, Inc, 1977, p 460, 461

The Air Force Combined Environment Reliability Test (CERT)
1s applied to avionics systems and takes account of the dynamic and
synergetic nature of the field environment along with 1ts tempera
ture, humidity, random vibration and altitude changes This paper
discusses the basic philosophy and assumptions that have been used
to formulate the environmental conditions used for imtial testing
Two general conclustons have been drawn (1) the test approach
using mussion profiles for one aircraft appears to have the most
promise for obtaining consistent rehability statistics, and (2) a
composite mission profile that includes qualification test levels does
not seem suitable for obtaining consistent reliability statistics BJ

A77-50510 Logistics planning simutation model for USAF
spare engine management H J Benet (Texas A & M University,
Coliege Station, Tex) and C H Shipman (USAF, Wright-Patterson
AFB, Ohio) In Annual Rehability and Mantamabitity Symposium,
Phitadelphia, Pa, January 18-20, 1977, Proceedings
Piscataway, N J, Institute of Electrical and Electronics
Engineers, Inc, 1977, p 500-505 13 refs
The simulation model described herein 1s designed to assist Air
Force Logistics Planners in predicting future aircraft engine removals
and evaluating the adequacy of spare engine supplies Written in
FORTRAN, the model will give quarterly predictions of both the
mean and variance of removals and stockouts so that confidence
limits may be set on the ability of the logistics system to support
programmed flying requirements {Author)

A77-50623 # Solid state light emitting displays. E S Eccles
Aviation Review, Aug 1977,p 4,5

Solid-state hght-emitting displays are being developed for
aviation indicators Based on an examination of various display
elements, yellow hght-emitting diodes were chosen for the display,
with a typical strip using up to 900 individual diodes It has been
suggested that two standard forms of linear display, two sizes of
crcular display, and a four-digit 7-bar numeric readout would be
sufficient for standard instrument replacement requirements Scale
ilumination and a wide range of light-emitting diode intensity
modulation would be utilized along with a digital computing system
using microprocessors Cost effectiveness may be enhanced by using
the digital computer system for functions not applicable to con-
ventional instruments SCS

A77-50624 # HUD and the retrofit market J R Caldow
Awiation Review, Aug 1977, p 12-15

It has been suggested that aircraft with electro-mechanical gyro
gunsight may be retrofit with modern Head-up Display (HUD)
equipment on a cost-effective oasis Among the advantages of the
HUD system are (1) the ability to be integrated with a navigation
system, (2) the display of position information, assisting in target
search, and for the comparison of predicted position with visual
sighting, (3) the ability to interface a HUD system with fire control
radar operating In the air-to-air mode, and (4) continuous indication
of predicted bomb impact regardless of delwery maneuver It s
concluded that the numerous benefits offered by the HUD system
compensate for the cost of a HUD retrofit program SCS



A77-50625 # Gas turbine temperature techmgques. K G
McAtnsh Awvation Review, Aug 1977, p 16-18

The swaging of mineral insulated cable has been applied to
thermocouple design, allowing for the production of exposed and
submerged-junction thermocouples, butt-swaged hawrpin elements,
and several muineral insulated thermocouple harness assemblies
Thermocouple assembly techrmiques include vacuum brazing, induc-
tion brazing and an electron-beam welding technique, with high
reliabihities achieved by standard design techniques Areas for future
research are identified including technological relevance to the
nuclear power industry, the development of high turbine entry
temperatures, the formation of thermocouple junctions on refractory
substrates, and the development of alternative temperature measur-
Ing systems SCsS

A77-50662 The need for a workable collision avoidance
system - Now C L Smuth (Western Air Lines, Inc, Los Angeles,
Cahf ) Safe Journal, vol 7, Fall 1977, p 32,33

The need to move ahead on achieving a workable collision
avoidance system (CAS) for aircraft i1s argued The Beacon CAS
(BCAS) 1s recommended as ‘earliest possible installation milestone’,
and as capable of identifying an imminent colliston 30 sec prior to
impact Criteria on CAS acceptance recommended by the Air Line
Pilots Assoc as ‘of primary mmportance’ are presented Data are
presented on total system errors and midair near-misses for the years
1972 through 1975 RDV

A77-50676 # Airport electrical and lLighting equipment
(Elektrnicheskoe 1 svetovoe oborudovanie aeroportov) V V Zhukov,
B A Vol'pert, and V A Voevodzinskn Moscow, lzdatel'stvo
Transport, 1976 288 p In Russian

A comprehensive text on airport runway and taxiway lighting
hardware and associated electrical power equipment Homing bea-
cons, runway locahizers, stopway lights, barrier lights, lead-in and
lead-out lights, runway and taxiway lighting patterns and various
types of tumnaires are described Power supplies, transformer
substations, brightness regulators, emergency standby power sup-
plies, and automatic control and switching equipment for runway-
side airport highting systems are covered RDV

A77-50678 # Aurcraft electric machines with intensive cool-
ing systems (Aviatsionnye elektricheskie mashiny s intensivnym
okhlazhdeniem) V | Naumenko and O G Klochkov Moscow,
Izdatel’stvo Mashtnostroenie, 1977 128 p 45 refs In Russian

The bastc approach to the design of cooling systems for aircraft
electric machines is presented along with a comparative evaluation of
several cooling systems such as air cooling, systems using special
cooling agents (e g., motor oils), convective hquid cooling, evapora-
tion cooling, and hybrid systems using air and evaporation systems tn
conjunction Specific construction requirements for the systems are
identified, and various heat transfer processes, using intensive
free-cooling or forced-cooling modes are described, noting engineer-
ing methods for heat calculation Examples of structural solutions
for basic subassemblies are discussed, including schematic drawings
of system construction SCS

A77-50682 # Apphiances for assembling aircraft and heli-
copter subsystems and elements (Prisposoblenua dlia sborki uzlov s
agregatov samoletov 1 vertoletov) V P Gngor'ev and Sh F
Ganikhanov Moscow, [zdatel’stvo Mashinostroenie, 1977 139 p. 25
refs In Russian

The textbook deals with some basic principles of developing the
various technological processes involved in the construction of
aircraft and helicopter airframes The design characteristics of vanous
stands, )igs, devices, and appliances used for assembly purposes are
examined A large number of complete arrangements developed for
specific purposes are illustrated and discussed Means of mechanizing
assembly processes are studied VP
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A77-50684 # Construction and design principles of aircraft
gas-turbine engines (Konstruktsua 1 osnovy proektirovanua avia-
tsionnykh GTD) S | Lovinskn, G | Linko, and G P Anuchkin
Moscow, lzdatel'stvo Mashinostroenie, 1977 319 p 28 refs In
Russian

The textbook deals essentially with the design characteristics of
aircraft gas-turbine engines and their assemblies, subsystems, and
elements Attention s centered on methods of designing the
principal engine assemblies and methods of suppressing vibrations
and ncreasing reliability and service hfe The discussion includes
lubrication, starting, fuel-supply, and automatic control systems
Some typical compressor and turbine designs are examined VP

A77-50687 # The determination of ship location by means
of navigation satelhites (Opredelenie mesta sudna s pomoshch’iu
navigatsionnykh sputmikov) lu K Baranov Moscow, lzdatel’stvo
Transport, 1976 84 p 14 refs In Russian

The geometric bases of satelhte movement are reviewed, and
several methods of determining ship location by means of earth
satellites are examined Techniques considered include a goniometer
method, a rangefinder method, a radial velocity method, a differen-
tial distance method, and the i1soline gradient during the measure-
ment of distance differences by satellite The determination of ship
location by means of the Transit navigation satellite system s
discussed, and data used to locate ships by means of Transit are
analyzed ML

A77-50693 # Practical aerodynamics of maneuvering aircraft
/A manual for flight personnel/ (Prakticheskaia aerodinamika manev-
rennykh samoletov /Uchebnik diia letnogo sostava/} V A Altukhov,
V G Braga, G F Butenko, N M Lysenko, A A Manucharov, S A
Mikoian, lu N Nechaevy, M | Radchenko, and G F Siwkov
Moscow, Voenizdat, 1977 440 p 19 refs [a Russian

The book gives descriptions of the main flight characteristics of
modern maneuvering aircraft The central aspects to which attention
1s given are the main types of aerodynamic configurations and power
plants of modern aircraft, the stability and control of the aircraft,
and the behavior of the aircraft during various flight stages Much of
the information 1s given in the form of graphs illustrating, for
example, the matching of air intake conditions with engine con-
ditions, altitude-speed charactenistics of the engine, regions of imits
on jet engine operating regimes, effect of angle of attack on wing
load distribution, onset of pitch and rolling moments, the trends of
parameters of motion In aercinertial rotation, methods of leading an
arrcraft out of spin, forces acting on aircraft during various flight
phases, and landing schemes PTH

A77-50709 # Some mathematical aspects of the correlation
theory of atrcraft precision and rehability (O nekotorykh matemati-
cheskikh aspektakh korreliatsionnol teorn tochnosti 1 nadezhnost
letatel’nykh apparatov) V V Poznmiakov Kosmicheskie Issledovanina
na Ukraine, no 7, 1975, p 26-32 18 refs In Russian

Nonovershoot of a muludimensional random process with
dependent components 1s treated, as a problem to which many
aircraft precision and reliabihity problems are reducible The validity
of the normal distribution hypothesis for such a process, and the
possibility of solving precision and reliabihty problems at the level of
random functions correlation theory, are demonstrated Techmques
for computing multidimensional norma! tntegrals and nonovershoot
probabilities of random processes are reviewed The solutions now
available are acknowledged as a powerful 1ool for operations based
on the correlation theory of precision and rehability RDV

A77-50917 5 The importance of monotonicity of finite
difference schemes In straight-through calcutation methods (O
znachenn monotonnosti konechno-raznostnykh skhem v metodakh
skvoznogo scheta) A N Minalos Zhurnal Vychishitel'nor Mate-
mattkt 1 Matematicheskor Fiziki, vo! 17, July-Aug 1977, p
1058-1063 14 refs In Russian



A77-50938

Monotone finite difference schemes of high order of approxi-
mation have several advantages over nonmonotone schemes and first
order schemes for the description of discontinuous solutions of
supersonic flow problems Some of the problems associated with
nonmonotone schemes and low order schemes, such as smearing of
shocks and growth of the entropy function, are illustrated by some
results taken from the literature A modification of a method based
on the concept of donor cells 1s proposed as a means of eliminating
artificial entropy layers The main 1dea 1s that, instead of projecting
the equation of motion onto the X-axis in regions of flow expansion,
one introduces an isentropic flow equation PTH

A77-50938 # Numerical analysis of the axisymmetric flow
past a pervious shell with a hole at the vertex (Chisel’'ne doshd-
zhenmia osesimetrichnogo obtikanma pronikmikh  obolonok 2
poliusnim otvorom) M K Tsiganov (Akademna Nauk Ukrains'kol
RSR, Institut Gidromekhanikt, Kiev, Ukraimian SSR) Akademua
Nauk Ukrains’kor RSR, Dopovidi, Serna A - Fiziko-Matematichni ta
Tekhnichm Nauk:, July 1977, p 634-636 In Ukrainian

The potential inviscid incompressible flow through an open
spherical shell {the flow enters through the open base of the shell and
exits through a circular hole at the vertex) 1s examined A numerical
solution to the flow problem 1s obtained, by Belotserkovskn's {1965)
method of discrete vortices, for circufatory and noncirculatory flow
A pronounced influence of the dimensions of the vertex hole on the
hydrodynamic charactenistics and apparent mass of the shell s
demonstrated V.P

A77-50983 A navigation device to help helicopters to land
on ocean platforms (Dispositif de navigation et d’aide 3 I'apontage
des hélicoptéres sur plates-formes en mer} M Staron, J P Eglizeaud,
and D Vasseur {ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine,
France) (Association Technique Maritime et Aéronautique, Session,
Paris, France, May 2-6, 1977 ) ONERA, TP no 1977-71, 1977 27 p
8 refs In French

The paper describes the Astrolabe device which provides data
facilitating all-weather helicopter approaches and landings Several
features of the device, including its basic organization, the numerical
processing of the signal, simulation and expertmental results, and
intended uses, are discussed The construction of the device 15 also
explained, the device relies on a synthetic antenna and an airborne
data processor for analyzing signals emitted from beacons located on
the ocean platform ML

A77-50987 # Review of optical techniques with respect to
aero-engine applications C Véret (ONERA, Chatillon-sous-Bagneux,
Hauts-de-Seine, France) (NATO, AGARD, Lecture Series on Laser
Optical Measurement Methods for Aero Engine Research and
Development, 90th, Trenton, N J, London, England, Urbino, Italy,
Aug 25Sept 6, 1977 ) ONERA, TP no 1977-80, 1977 18 p 17
refs

Optical methods in aerodynamic research are used for flow
visualization and for measurements of density and temperature
distribution Optical methods are employed in the study of the flow
characteristics of aero-engines by making use of experimental set-ups
which include optical windows Interferometry provides the basic
optical method permitting visualization and density measurements in
a flow field The principles of interferometric studies are demon-
strated for a Michelson-type interferometer which s easier to use In
aero-engine research than other interferometer types The employ-
ment of holographic interferometry s also constdered Attention 1s
given to applications involving the use of the optical methods in
aero-engine studies and in the investigation of flames GR

A77-50988 # New computation method of turbine blades
film cooling efficiency (Méthode nouvelle de calcul de V'efficacité de
refroidissement des aubes de turbine par film d’air) E Le Grives and
J J Nicolas (ONERA, Chaullon-sous-Bagneux, Hauts-de-Seine,
France) (NATO, AGARD, Symposium on High Temperature Prob-
lems in Gas Turbine Engines, Ankara, Turkey, Sept 19-23, 1977 )
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ONERA, TP no 1977-85, 1977 13 p 14 refs In French Research

supported by the Direction de Recherches et Moyens d’Essais
A new analytical techmique 1s presented for the computation of
film cooling effectiveness of gas turbine blades It is based on a
mathematical description of the counter rotating vortex structure
associated with the injection of coolant through discrete holes The
transport of mass induced by these vortices plays the major part in
the mixing process of hot gas with the individual jets, which defines
the adiabatic effectiveness of the resulting film When merging of the
jets and entrainment by turbulent diffusion effects are also taken
Into account, data from various experiments performed on flat plates
are found to be 1n good agreement with predictions following this
approach Simple rules for computing film effectiveness with
injection through several rows of holes allow an extension of this
analysis to a large variety of injection patterns Curvature effects not
accounted for in this presentation are left for further investigations
(Author)

A77-50989 # Coherent structures in the mixing zone of a
subsonic hot free jet C Dahan, G Ehas, J Maulard (ONERA,
Chétillon-sous-Bagneux, Hauts de-Seine, France}, and M Perulli
(ONERA, Chatition-sous-Bagneux, Hauts-de Seine, Compiegne, Uni-
versite de Technologie, Compiegne, France] (Symposium sur fa
Turbulence, Technische Universitat Berlin, Beriin, West Germany,
Aug 1-5,1977 ) ONERA, TP no 1977-88,1977 9p
The existence of a large scale structure of turbulence in a free
hot jet 1s emphasized by measurements carried out on the mitial
assumption of a fine scale structure Second order analysis allows one
to split the signals picked up in the jet and ir the acoustic field into
coherent and noncoherent components The validity of this decom-
position with regard to the physical picture of the phenomenon,1e,
vortices convected n the mixing zone, 1s tested by means of
conditional sampling analysis, applied for several diagnostics
{Author)

A77-50991 # Protection of cooled blades of complex inter-
nal structure (Protection d’aubes refroidies & structure interne
complexe}) P Galmiche (ONERA, Chatillon-sous-Bagneux, Hauts-de-
Seine, France) (NATO, AGARD, Symposium on High Temperature
Problems 1n Gas Turbine Engines, Ankara, Turkey, Sept 19-23,
1977 ) ONERA, TP no 1977-90, 1977 10p 12refs In French

The SF technique for protection of cooled blades of complex
internal structure permits protection of both external and internal
surfaces, as well as those of the orifices of cooling air, of whatever
diameter, in a single operation The SF method 1s most often a pack
process, at controlled or high activity, tts use can be envisaged for
previously uncoated parts, but also for pieces afready coated by a
thermochemical, chemical or PVD method The respective thickness
of external and internai coatings may be precisely predetermined, no
parasitic particle being hable to remamn inside the parts after
application of the protecting treatment Results obtained to date by
application of the ONERA-SF method are illustrated in the paper by
the presentation and examination of quite various parts of advanced
turbomachines, followed by operational tests by engine manu-
facturers or airlines {Author)

A77-50996 # Influence of the noise level in a transonic wind
tunnel on the aerodynamic characteristics of models {Influence du
mveau de bruit des souffleries transsoniques sur les caractéristiques
aérodynamiques des maquettes) X Vaucheret (ONERA, Chatillon-
sous-Bagneux, Hauts-de-Seine, France) (NATO, AGARD, Sympo-
sium on Unsteady Aerodynamucs, Ottawa, Canada, Sept 26-28,
1977 ) ONERA, TP no 1977-110, 1977 16 p 29refs In French
For the purpose of studying the influence of noise In transonic
wind tunnels, the perforated walls of the ONERA S2 Modane wind
tunnel were covered with a gauze so that the noise level 1s reduced to
that specified in the LEHRT project Standard models were used in
this study Except for a shift of the pitch moments, the noise does
not affect the overall steady characteristics The shock locations are
strongly modified by the noise, but only when the separation occurs
at the shock foot Without separation, the edge tones were easily
perceived, especially as the hft decreased With separation and



suppression of wall noise, the pressure transducers reveal wing
vibrations in their natural modes Without noise suppression this
response is completely marked, which may falsify the conclusions
concerning aerodynamics-structure coupling With strong separation,
the noise effect disappears For fixed transition, the edge tone effect
1s damped 1n the absence of separation, but amphfied by i1ts presence

(Author)

A77-50998 # Aerodynamic problems of helicopter blade
tibs B Monnerie and J-J Philippe {ONERA  Chaullon
sous-Bagneux, Hauts de-Seine, France) (Forum Européen sur les
Aérodynes a Voirlure Tournante et a Sustentation Propulsive, 3rd,
Aix-en-Provence, France, Sept 7-9, 1977 ) ONERA, TP no
1977-112 1977 20 o 13 refs Research sponsored bv the Directinn
Technique des Constructions Aéronautiques

Wind tunnel studies of wall mounted half wings and rotor
models are reported Results for blades with straight or 30 deg-swept
tips are presented with particular attention to the three-dimensional
and unsteady aspects of the flows over these blade tips in zero hft
configuration at high speed Available and planned computer
programs for predicting these types of flows are described Results
from an experimental investigation of phenomena related to vortex
nteraction are also considered ML

A77-51002 # Techniques and facilities used at ONERA
/Modane Center/ for icing tests (Techniques et moyens d'essais de
givrage utilises &3 'ONERA /Centre de Modane/} C Armand, F
Charpin, G Fasso, and G Leclere (NATO, AGARD, Round Table
on [cing in Asrcraft, Ottawa, Canada, Sept 29, 1977 ) ONERA, TP
no 1977-123,1977 33 p 19refs In French

Since 1962, the large S1 wind tunnel at Modane has been used
to perform icing tests on full-scale aircraft parts such as the wings,
tail surfaces, and radome During recent years, experimental studies
have promoted a techmique for conducting tests on reduced-scale
fixed wings Equations are provided which define the conditions for
which the amount of ice formed 1s about the same as the amount of
trapped water Lately this reduced-scale icing test techmque has been
extended to rotary wings The evolution of aerodynamic coefficients
for rotors In 1cing conditions and the area distnibution of ice on the
blades are very similar to these observed in true flight {Author)

A77-5100§ # Evolution of aircraft design through the con-
cept of the control configured vehicle (Evolution de la conception
des avions grace aux commandes automatiques genéralisees) P
Poisson Quinton and J C Wanner (ONERA, Chatillon-sous-Bagneux,
Hauts de-Setne, France) (Societé des Electriciens, des Electroniciens
et des Radioélectriciens, Congres Annuel, Grenoble, France, Sept
20-24, 1977 ) ONERA, TP no 1977-129, 1977 31 p 35 refs In
French

The paper examines some of the future arcraft design pos
sibilities opened up by the concept of the control configured vehicle
Some of the new design goals discussed include artificial stability,
direct control of forces by means of two additional degrees of
freedom (direct lift and direct laterat force), load limitation during
maneuvering, anttturbulence capability for greater comfort of pas
sengers and crew, pushing back the flutter Iimit, and the integration
of systems PTH

A77-51006 * # Producibility aspects of advanced composites
for an L-1011 Aileron J Van Hamersveld and L D Fogg {Lockheed
California Co , Burbank, Cahf ) Society of Manufacturing Engineers,
Paper EMR76-04, 1976 48 p Contract No NAS1-12939

The design of advanced composite aileron suitable for long-term
service on transport awrcraft includes Kevlar 49 fabric skins on
honeycomb sandwich covers, hybrid graphite/Keviar 49 ribs and
spars, and graphite/epoxy fittings Weight and cost savings of 28 and
20 percent, respectively, are predicted by comparison with the
production metatlic alleron The structural integrity of the design has
been substantiated by analysis and static tests of subcomponents
The producibility considerations played a key role in the selection of
design concepts with potential for low-cost production Simplicity 1n
fabrication 1s a major factor in achieving low cost using advanced
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tooling and manufacturing methods such as net molding to size,
draping, forming broadgoods, and cocuring components A broad-
goods dispensing machine capable of handling unidirectional and
bidirectional prepreg matenials 1n widths ranging from 12 to 42
inches 1s used for rapid layup of component kits and covers Existing
large autoclaves, platen presses, and shop facilities are fully ex-

ploited {Author)
A77-51007 Deburring - Requirements of the aircraft W |
Satler {Douglas Aurcraft Co, Long Beach, Cahf) Socety of

Manufacturing Engineers, Paper MR76-124, 1976 11 p

The major problem of the deburring process for sheet metal and
machined parts, as ot relates 1o aerospace manufaciunng, s Wdentifieu
as the volume of parts which must be hand burred Suggestions to
alleviate this problem, within the defined requirements and limita-
tions, are presented, including the development of a universal
deburring machine, the creation of a portable deburring facility, and

organization of a centralized deburring facility SCsS

A77-51009 * Trapped rubber processing for advanced com-
posites P J Marra (Douglas Asrcraft Co, Long Beach, Calif )
Society of Manufacturing Engineers, Paper EM76-172, 1976 17p 6
refs NASA-supported research

Trapped rubber processing s a molding technique for com-
posites in which precast sihicone rubber 1s placed within a closed
cavity where (t thermally expands agamnst the composite’s surface
supported by the vessel walls The method has been applied by the
Douglas Awcraft Company, under contract to NASA-Langley, to the
design and fabrication of 10 DC-10 graphite/epoxy upper aft rudder
assemblies A three-bay development tool form mold die has been
designed and manufactured, and tooling parameters have been
established Fabrication procedures include graphite layup, assembly
of details in the tool, and a cure cycle The techmique has made it
possible for the cocured fabrication of complex primary box
structures otherwise impracticable via standard composite matenial
processes SCS

A77-51010 Design, fabrication and test of an F-14 com-
posite overwing fairing H Forsch (Grumman Aerospace Corp,
Bethpage, N Y ) Society of Manufacturing Engineers, Paper EM76-
175,1976 17 p Navy-supported research

The objectives of the program described in this report were to
fully demonstrate the cost and weight savings and the performance
improvement made possibfe by utihization of hybrid composite
matenals for aircraft primary structures In the present case, this was
demonstrated by defining, developing, and testing the design for an
F-14 overwing fairing made of hybnd fiberglass/graphite/epoxy
material Design allowables were first analytically established for the
hybrid laminate and then confirmed in a series of 72 coupon tests at
room temperature and 300 F A total of 28 element tests at 300 F
completed the confirmation of the design concepts PTH

A77-51015 Rohrbond M M Schwartz (Rohr Industries,
Inc, Chula Vista, Calif ) Socrety of Manufacturing Engineers, Paper
AD76-280, 1976 10 p

Advanced engineering techniques have been developed for
high-strength titanium atloy structures used n thrust engines and
airframe and space-oriented structures One such techmique 15 a
diffusion welding system used as a joining process for non-
honeycomb applications Another process is a Joining system
combining brazing and diffusion welding for honeycomb sandwich
structures Selected materials are applied to the faying surfaces in
small amounts and when exposed to heat they react with the
substrate and form a eutectic melt which creates a bridge between
the components Diffusion s used to dilute subsequent thermal
treatment, which results in a diffusion weld Several test programs
have been conducted by NASA-Langley and Lockheed Auircraft
Corporation for evaluation of the methods for titanum and
advanced composite materials, and other applications of the tech-
nique have been suggested SCS
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A77-51016 Deburrning - Some of the problems and require-
ments of the aircraft industry J F Cochran {General Dynamics
Corp, St Louis, Mo} Society of Manufacturing Engineers, Paper
MR76-547,1976 11p

The necessity, dictated by cost considerations, of carrying out
more deburring operations on aircraft components and structures by
machines rather than manually 1s underscored Some examples of
potential cost reductions by machine deburring are cited ltems for
possible consideration include automatic abrasive brush machines
and computer controlled robots PTH

A77-51028 * # Theoretical jet exhaust noise model for the
duct burning turbofan R S Larson {(United Technologies Corp,
Pratt and Whitney Aircraft Group, East Hartford, Conn} American
Institute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1264 13 p 22 refs
Contract No NAS3-17866

A model was developed to predict the acoustic power spectrum
for a Duct Burning Turbofan (DBTF} whose cycle results in a high
velocity, high temperature fan stream and a lower velocity, lower
temperature primary stream Model tests have demonstrated that a
DBTF may produce substantially less noise than a conventional
turbojet with the same thrust and weight flow Predictions from the
model agreed well with measured data from the model tests The
characteristics of the DBTF acoustic power spectrum were shown to
be related to the rapid mixing of the fan and primary streams The
effects of fan to primary velocity ratio, temperature ratio, area ratio,
and the effect of nozzle geometry on DBTF jet noise were
determined {Author)

A77-51032 # Airframe noise - A status report, 1977 R L
Chapkis and A H Marsh (DyTec Engineering, Inc, Huntington
Beach, Calif) American Institute of Aeronautics and Astronautics,
Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper
77-1268 8 p 35 refs

Numerous studies of airframe generated noise have now been
conducted As a result, nonpropulsive noise sources are now
routinely considered n evaluating landing noise levels of future
airplanes All of the present methods for predicting airframe noise
are largely empirical Uncertainty stil exists as to the proper fluid
mechanical and acoustical models 1o employ to describe arframe
noise Further development of scaling laws and noise prediction
models requires knowledge of Reynolds number and component-
interaction effects Progress since 1975 has included development of
new experimental techniques for noise source identification and
acquisition of high-quality flyover nosse data {Author)

A77-51033 # Are wheel-well related aeroacoustic sources of
any significance in airframe noise W M Dobrzynski and H H Heller
(Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt,
Abteilung technische Akustik, Braunschweirg, West Germany)
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1270 9p 7
refs

An experimental program was initiated to determine the relative
importance of wheel-well related aeroacoustic sources in the farfield
airframe noise spectrum Both model tests (employing geometric
replicas of nose and main landing gear/wheel-well configurations) and
full-scale tests (using a DC-10 series 30 aircraft) were conducted to
study the aeroacoustic behavior of wheel-wells under flow-
(respectvely flight-) conditions corresponding to a landing approach
situation Both model and full-scale tests indicate that aircraft
wheel-wells respond primarily in their volume modes, however, levels
of discrete frequency pressure modes within a wheel-well were found
to be relatively low - on the order of 115 dB - for a typical approach
condition and not very pronounced with respect to the neighboring
random notse Prediction of farfield signatures due to wheel-well
internal pressure resonances from model and full-scale data, and
comparison- with--total aircraft ~airframe- noise signatures- strongly
suggest that wheel-well related aeroacoustic sources are rather
unimportant in relation to other airframe noise contributors, such as
landing-gears and wings {Author)

564

A77-51034 # Noise component method for airframe noise
M R Fink (United Technologies Research Center, East Hartford,
Conn ) American Institute of Aeronautics and Astronautics, Aero-
acoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper
77-1271 11 p 18 refs U S Department of Transportation Contract
No FA76WA-3821

A method was developed for predicting aerodynamic noise
radiated by an airframe Separate contributions are calculated for the
clean wing, horizontal tail, vertical tail, landing gear, leading edge
slats and flaps, and trailing edge flaps Each noise component is
predicted using scaling laws appropriate to that component, with
amplitudes matched to avallable data Spectra calculated by this
method, the NASA ANOPP total awrcraft method, and the drag
element method are compared with flyover noise data for a sailplane,
a twin-propeller hghtplane, a business jet, and a jumbo jet  (Author)

A77-51035 * # Awrframe noise of the DC-9 A B Bauer and
A G Munson (Douglas Aircraft Co, tnc, Long Beach, Calif)
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1272 8 p
11 refs Research supported by the Douglas Aircraft Independent
Research and Development Program, Contract No NAS1-14696
(DOUGLAS-6658)

Aurframe noise measurements are reported for the DC-9 31
aircraft flown at several speeds and with a number of flap, landing
gear, and slat extension configurations The data are corrected for
atmospheric attenuation and spherical divergence, and are presented
for an overhead position normalized to a 1-meter height The sound
pressure levels are found to vary approximately as the fifth power of
flight velocity Both lift and drag dipoles exist as a significant part of
the airframe noise The data are compared with airframe noise
predictions using the drag element and the data analysis methods
Although some of the predictions are very good, further work ts
needed to refine these methods, particularly for the gear-down and
flaps-down configurations {Author)

A77-51036 * # Expersmental and analytical separation of
hydrodynamic, entropy and combustion noise in a gas turbine
combustor M Muthukrishnan, W C Strahle, and D H Neale
(Georgia Institute of Technology, Atlanta, Gal American Institute
of Aeronautics and Astronautics, Aeroacoustics Conference, 4th,
Atlanta, Ga , Oct 3-5, 1977, Paper 77 1275 11 p 12 refs Grant No
NsG 3015

This paper deals with noise sources which are central to the
problem of core engine noise n turbopropulsion systems The
sources dealt with are entropy noise and direct combustion noise, as
well as a non-propagating psuedosound which 1s hydrodynamic noise
It 1s shown analytically and experimentally that a transition can
occur from a combustion noise dominant situation to an entropy
noise dominant case If the contraction of a terminating nozzle to the
combustor 1s high enough In the combustor tested, entropy noise Is
the dominant source for propagational noise If the combustor s
choked at the exit Analysis techniques include spectral, cross
spectral, cross correlation, and ordinary and partial coherence
analysis Measurements include exterior and interior fluctuating and
mean pressures and temperatures {Author)

A77-51037 # Gas turbine engine core noise source 1solation
by internal-to-far field correlations B N Shivashankara (Boeing
Commercial Aswrplane Co, Sesttle, Wash ) American Institute of
Aeronautics and Astronautics, Aeroacoustics Conference, 4th, At-
lanta, Ga, Oct 3-5, 1977, Paper 77-1276 6 p

An auxtiary power unit (APU) was tested for exhaust noise in
an anechoic chamber Six internal and numerous near- and far-field
microphones were employed Extensive cross-correlation and coher-
ence function analysis was performed The combustor was found to
be one of the dominant sources of exhaust noise 1n the far field
below 400.Hz Additional.noise generation around 375 and_600 Hz
was apparent between the combustor exit and the turbine exit which
may be entropy noise or flow notse generated in the turbine inlet
torus The mixing process between the cooling air and the exhaust



flow {(which takes place a short distance upstream of the nozzle exit)
was also identified as an important source of low frequency noise
{Author)

A77-51038 * # Measurement of far field combustion noise
from a turbofan engine using coherence functions A M Karchmer,
M Reshotko, and F J Montegani {(NASA, Lewis Research Center,
Cleveland, Ohio) American Institute of Aeronautics and Astronau-
tics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977,
Paper 77-1277 33 p 14 refs

Coherence measurements between fluctuating pressure 1n the
combustor of a YF-102 turbofan engine and far-field acoustic
pressure were made The results indicated that a coherent relation-
ship between the combustor pressure and far-field existed only at
frequencies below 250 Hz, with the peak occurring near 125 Hz The
coherence functions and the far-field spectra were used to compute
the combustor-associated far field noise in terms of spectra, direc-
tivity, and acoustic power, over a range of engine operating
conditions The acoustic results so measured were compared with
results obtained by conventional methods, as well as with various
semiempirical predictions schemes Examination of the directinity
patterns indicated a peak in the combustion noise near 120 deg
{relative to the inlet axis) (Author)

A77-51047 # New scaling laws for hot and cold jet mixing
noise based on a geometnic acoustics model C L Morfey, V M
Szewczyk (Southampton, University, Southampton, England), and
B J Tester (Lockheed-Georgia Co, Marietta, Ga} American
Institute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77 1287 26 p 29 refs
Research supported by the Ministry of Defence {(Procurement
Executive), Contract No F33615-76-C 2021

New scaling laws are presented for hot turbulent jet mixing
noise outside the cone of stlence These account for mean flow field
effects on sound radiation via an analytical hugh-frequency approx-
mate solution to Lilley’s equation Numerical calculations for sound
radiation from sources 1n a cylindrical shear flow are used to test the
validity of the approximation The proposed scaling laws yield an
excellent collapse of jet noise measurements over a wide range of
conditions The resulting information has been incorporated into a
Jet mixing noise prediction scheme which, with appropriate modifica-
tions to the analytical high-frequency approximation, can be applied
both inside and outside the cone of sitence {Author)

A77-51048 = Shielding aspects of heated twin jet noise R
A Kantola (GE Research and Development Center, Schenectady,
N Y} American Institute of Aeronautics and Astronautics, Aero-
acoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper
77 1288 15 p 9 refs US Department of Transportauon Contract
No 0S-30034

A thorough experimental study of the noise charactenstics of
twin jets 1s presented n this paper Both twin round and twin
rectangular jets are investigated at typical jet engine conditions, that
1s with heated high velocity flow By varying the nozzle to nozzle
spacing, It s possible to discrminate between the effects of turbulent
mixing and acoustic shielding As a result of this investigation, 1t was
established that the turbulent mixing effects (both interaction noise
generation and mixing suppression) occur for closely spaced nozzles
and while acoustic shielding occurs at all nozzle spacing, 1t plays the
dominant role at wide nozzle spacings The levels of this acoustic
shielding afforded by an adjacent jet can be sufficient to cause a
nearly complete masking of the noise of the shielded jet A
sigmificant discovery of this invesugation was the importance of the
layer of cooler slower moving ambient air that exists between the
twin jet plumes This interjet layer causes refraction and reflection of
acoustic waves and as the nozzle separation increases, the layer
extends further downstream, thereby shielding more of the jet noise
sources {Author)

A77-51049 * = An experimental investigation of the traihng
edge noise mechanism J C Yu (NASA, Langley Research Center,
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George Washington Unwersity, Jomnt Institute for Advancement of
Flight Sciences, Hampton, Va) and C K W Tam (Florida State
University, Tallahassee, Fla} American Institute of Aeronautics and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5,
1977, Paper 77-1291 14 p 27 refs

An experimental investigation has been conducted to under-
stand the physical mechanism of noise generation from a turbulent
wall jet discharging over a flat plate and interacting with its sharp
trailling edge An aspect ratio 10 rectangular nozzle was used to
provide the wall jet Measurements made consist of farfield noise,
surface pressure fluctuations, turbulent velocity fluctuations, and
two-poInt space-time cross-correlations among these quantities
Results are presented which suggest strongly that the generation
mechanism 1s the interaction of the convecting large scale quasi
orderly disturbance in the upper free shear layer of the wall jet with
the trailing edge The interaction also excites large scale strong
vortical motion n the trailing edge wake The dominant part of the
sound field s highly coherent and in phase opposition across the
traling edge {Author)

A77-51052 # Unsteady surface pressure characteristics on
aircraft components and farfield radiated airframe noise H H Heller
and W M Dobrzynski {Deutsche Forschungs- und Versuchsanstalt
fur Luft- und Raumfahrt, Abteilung technische Akustik, Braun-
schweig, West Germany) American Institute of Aeronautcs and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5,
1977, Paper 77-1295 11 p 12refs

Aircraft wings and landing gears have been identified as primary
contnibutors to arframe noise An experimental and analytical
research program was conducted to determine the relationship of
aeroacoustic source mechanisms at the origin and the resulting
farfield acoustic raciation for these particular arrcraft components
Employing an aerodynamically very clean glider both as test vehicle
and test bed, fluctuating surface pressure characteristics were
determined n regions that were suspected to be prime source areas,
viz the wing flap trailing edges, and regions of highly turbulent flow
impingement, or flow separation on fairly large models of 4-wheel
main landing gears Source characteristics in terms of surface pressure
spectra and longitudinal and lateral pressure correlation lengths were
ultimately used to predict farfield acoustic radiation, the results of
this prediction procedure compared favorably with measured data In
review of this program, one may conclude that high-performance
ghders offer themselves as excellent experimental tools in awrframe
noise research, providing near ideal test conditions, specifically
inherent absence of disturbing (tunnel or engine) noise and flow
turbulence, close to full-scale Reynolds-numbers and realistic relative
motion of source and observer (Author)

A77-51057 * # A finite element algorithm for sound propaga-
tion In axisymmetnc ducts containing compressible mean flow A L
Abrahamson (Wyle Laboratories, Inc, Hampton, Va) American
Institute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1301 12 p 26 refs
NASA-supported research

The described investigation 1s concerned with he development of
a finite element scheme which can be used in a study of the acoustics
of aircraft engine ducts in the absence of swtable variationat
principles for acoustic fluctuations within an aircraft fan engine, an
acoustic analysis must proceed directly from the differential equa
nons which describe compressible flow The derived equations
cannot be solved algebraically The numerical techmique used for
solving them makes use of a linear rectangular element of a type
considered by Zienkiewicz (1971} Attention s given 10 aspects of
element derivation, the global matrix assembly, the solution of the
matrix equauon, quesi:ons of acoustic attenuation, and illustrations
of the potential of the current model in duct optimization GR

A77-51060 »z Source location by shieiding with application
to a large turbofan engine J A Beasley, E G Broadbent, and S M
Damms {Royal Aurcraft Establishment, Farnborough, Hants,
England) American Institute of Aeronautcs and Astronautics,



A77-51068

Aeroacoustics Conference, 4th, Atlanta, Ga., Oct 3-5, 1977, Paper
77-1304 13 p 12 refs

To investigate the distribution and directivity of the noise
radiation from a large turbofan engine, 1t was mounted on a static
test bed, and a movable screen was located successively at a number
of positions partially shielding a microphone array The results are
analyzed by assuming that the acoustic source distribution can be
represented by a number of discrete point sources spaced out along
the axis of the engine and the jet The directional strength of each
point source 1s prescribed by a truncated Fourier series, whose
coefficients are then evaluated by a least-squares fit to the
measurements {Author)

A77-51069 * j# Forward flight effects on EBF noise M R
Fink (United Technologies Research Center, East Hartford, Conn )
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga , Oct 3-5, 1977, Paper 77-1314 12p
16 refs Contract No NAS3 17863

Forward flight effects on local mean velocity and turbulence
velocity profiles, surface pressure spectra, and far field acoustic
pressure spectra were measured for a simple externally blown flap
(EBF) Both upper-surface-blowing and under the wing con-
figurations were tested Ratio of acoustic wind tunnel velocity to
nozzle exhaust velocity was varied from 0 to 3/8 n steps of 1/8 A
method was determined for predicting forward flight effects on
surface-radiated noise This noise i1s decreased in amplitude and
shifted to higher frequency relative to data obtained at zero flight
speed Predictions are validated by comparisons with published
NASA, Boeing, and Lockheed data (Author)

A77-51070 * ¥ Forward speed effects on blown flap noise A
P Pennock (Lockheed-Georgia Co, Marietta, Ga) American In-
stitute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1315 9 p 9 refs
NASA-supported research

The effects of forward speed on the noise of under the-wing
(externally blown flaps, EBF) and over-the-wing {upper surface
blown, USB) blown flap configurations were measured 1n wind
tunnel model tests with cold jets The results are presented without
correction for the effects (eg, signal convection, shear layer
refraction} associated with flight simulation 1n a wind tunnel or free
jet facility Noise decreases were generally observed at microphones
forward of the wing The reductions were larger at the low
frequencies (below peak SPL} than at the high (above peak SPL)
Noise increases of 10 dB or more were observed at the aft
microphones, especially in the high frequency range {Author)

A77-51071 * ¥ Numenical prediction of aeroacoustic jet-flap
flows A J Baker (Tennessee, University, Knoxville, Tenn ) and P
D Manhardt {(Computational Mechanics Consultants, Inc, Knoxvi'le,
Tenn ) American Institute of Aeronautics and Astronautics, Aero-
acoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper
77-1316 11 p 26 refs Contract No NAS1-14282

Turbulent boundary layer flows deparung an aerodynamic
surface are experimentally verified 1o be strong sources of noise
Analysis of the source tensor of the Lighthill equation identifies
important gradients of mean and fluctuating velocity components
Transition distnbutions of mean flow and select fluctuating velocity
correlations, within the region immediately downstream of a sharp
edged flap terminus are established by finite element solution of a
parabolized form of the time-averaged steady flow Navier-Stokes
equations closed with a turbulence kinetic energy model Numerical
solutions are presented which quanuze the localized large mean flow
accelerations and resultant peaks in the distribution of turbulence
kinetic energy in the near wake region Results are verified by
comparison to experiment (Author)

A77-51072 * # Interim noise correfation for some OTW con-
figurations using external jet-flow deflectors U von Glahn and D
Groesbeck (NASA, Lewis Research Center, Cleveland, Ohio) Ameri-
can Institute of Aeronautics and Astronautics, Aeroacoustics Con-
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ference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1317 27 p 5
refs

Jet/flap interaction acoustic data obtained staticatly from a
model-scale study of STOL-OTW configurations with a conical
nozzle mounted above the wing and using various externa! deflectors
to provide jet-flow attachment are correlated The acoustic data are
correlated 1n terms that consider the jet/flap interaction noise
contributions associated primarily with fluctuating lift, trailing edge,
and configuration wake noise sources Variables considered include
deflector geometry, flap setting and wing size Finally, the con-
figuration overall noise levels are related to static hft and thrust
measurements in order to provide insight into possible acoustic/
aerodynamic performance trade-off benefits {Author)

A77-51073 * # Over-the-wing model thrust reverser noise
tests J Goodykoontz and O Gutierrez (NASA, Lewis Research
Center, V/STOL and Noise Div, Cleveland, Ohio) American
Institute of Aeronautics and Astronautics, Aeroacoustics Conference,

4th, Atlanta, Ga , Oct 3-5, 1977, Paper 77-1318 20 p 10 refs
Experimental results are presented for static acoustic tests of a
1/12 scale model over-the-wing target type thrust reverser The
model configuration simulates a design that i1s applicable to the
over-the-wing short-haul advanced technology engine Aerodynamic
screening tests of a variety of reverser designs identified con-
figurations that satisfied a reverse thrust requirement of 35 percent
of forward thrust at a nozzle pressure ratio of 129 The variations in
the reverser configuration included, blocker door angle, blocker door
lip angle and shape, and side skirt shape Acoustic data are presented
and compared for the various configurations The model data scaled
to a single full size engine show that peak free field perceived noise
levels at a 152 4 meter sideline distance range from 98 to 104 PNdB
(Author)

A77-51074 * ¥# Summary of forward velocity effects on fan
noise C E Feller and J F Groeneweg {NASA, Lew:s Research
Center, Cleveland, Ohio) American Insutute of Aeronautics and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct. 3-5,
1977, Paper 77-1319 11 p 31 refs

The availabie experimental data comparing the in-flight and
static behavior of fan noise are reviewed These results are then
compared with recent data obtained for a fan stage tested with
forward velocity in the NASA Lewis 9x15 low speed wind tunne!
Tentative conclusions are presented, based on the author's judg-
ments, about the significance and nature of the changes in noise
observed when a forward velocity 1s imposed Finally, the implica-
tions of the emerging picture of in-flight fan source noise for
suppressor design are discussed (Author)

A77-51075 # Investigation of subsonic fan noise sources by
fluctuating pressure measurements on rotating blades P Raffy
{SNECMA,, Panis, France), S Lewy, J Lambourion, and M Chatanier
(ONERA, Chétillon-sous-Bagneux, Hauts-de-Seine, France)
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1321 14p
18 refs

Discrete frequency noise generated by a subsonic fan is studied
through different experiments involving current aerodynamic and
acoustic characterization, space structure measurement of in-duct
propagating waves, and blade pressure measurements These last tests
were conducted on a six blades, low speed axial flow fan using
electret minature pressure transducers and on a scaled 0 47 meter
diameter, high pressure ratio, subsonic fan using original thin film
50 mucron thick - pressure transducers on blades Relationships
between nflow distortion, blade pressure signature and in-duct
modal structure are highlighted and differences in the results
obtained with the two fans analyzed Finally, starting from inflow
distortion data as an input to theoretical calculations, blade pressure
spectra, modal power distribution, radiated noise are derived and
compared to experimental results h ) " {(Author}

A77-51079 # Flight noise studies on a turbojet engine using
microphones mounted on a 450 ft tower J R Brooks {Roils-Royce



/1971/, Ltd, Bristol, England) American Institute of Aeronautics
and Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct
3-5, 1977, Paper 77-1325 12 p 8refs

The reported investigation had the objective to obtain definitive
noise data from a small turbojet engine, statically and in fight Tests
were designed for studying flight effects on the exhaust noise of a
turbojet engine by making measurements at a number of jet
velocities and forward speeds It was attempted to obtain flight data
for which ground effects were reduced to a minimum Corresponding
static noise measurements included tests with the bare engine and
tests in which the engine was installed in the aircraft [t was found
that a use of tower-mounted microphones provided flight noise data
of unusually yoou quanty ana tree trom ground effects Noise
increases which occur in the forward arc, particularly in going from
static to flight conditions, can only be explained by a mechanism
which amphfies the noise as measured during a flyover GR

A77-51080 * # Acoustic scattering of point sources by a
moving prolate spherotd S L Padula and C H L.u {(NASA, Langley
Research Center, Hampton, Va) American Institute of Aeronautics
and Astronautics, Aeroacoustics Conference, 4dth, Atlanta, Ga, Oct
3-5, 1977, Paper 77-1326 10 p

The theories of geometrical optics and diffraction are used to
investigate the scattering of sound generated by a distribution of
point sources in the neighborhood of a prolate spherotd Source
positions, source frequencies, and spheroid sizes which correspond to
source distributions and fuselage sizes in jet asrcraft are selected The
alteration of the scattered field due to the simultaneous forward
motion of the body and sources 1s 1llustrated |t s observed that the
sound levels produced by rapidly moving point sources are sig
nificantly higher than those produced by the mowving source and
body system The results suggest that scattering of acoustic sources
should be considered in any theoretical or experimental study of
aircraft flyover noise (Author)

A77-51081 # The noise from unheated supersonic jets in
simulated flight W D Bryce and R A Pinker (Nationat Gas Turbine
Estabhishment, Farnborough, Hants , England) American Institute of
Aeronautics and Astronautics, Aeroacoustics Conference, 4th,
Atlanta, Ga, Oct 3-5, 1977, Paper 77-1327 13 p 18 refs

In an attempt to define the effect of flight on supersonic jet
notse using controlled model scale experiments, a circular convergent
nozzle passing an unheated airflow has been tested in an anechoic
chamber with the addition of a co-flowing airstream to simulate
fhght The results show that while the frequency of the shock-
assoclated noise changes little in flight, the amphitude 1s modified
both by changes in the source strength as measured at 90 deg to the
jet axis and by a convective term which can be specified The jet
mixing noise reduces in flight by an amount consistent with that
expected for a subsonic jet at the same velocity {Author)

A77-51082 * - Effect of flight on jet noise from supersonic
underexpanded flows V Sarohia (Cahiformia Institute of Tech-
nology, Jet Propulsion Laboratory, Pasadena, Calif) American
Institute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77 1328 9 p 20 refs

Contract No NAS7 100
Experiments on underexpanded cold jet flows from a con
vergent nozzle under simulated flight conditions have shown that a
large peniodic spinning motion of the jet can occur with greatly
enhanced broadband noise production Shadowgraph pictures indi-
cate that this oscillatory |et motion accompanies the generation of
random weak shock waves at the source These waves appear to be
generated at the point downstream of the nozzle exit where the
shock cells in the jet begin to disappear The weak shock waves
propagate upstream and have been identified to be the cause of
enhanced broadband jet noise production in flight In addition, the
results show that the boundary layer flow conditions over the
outside of the primary nozzle {simulating engine cow! flow in flight)
have a key role in the praduction of these random weak shock waves
{Author)
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A77-51083 * ~ Effect of ssmulated forward speed on the jet
noise of inverted velocity profile coannular nozzles A B Packman
K W Ng (United Technologies Corp, Prait and Whitney Aircraft
Group, East Hartford, Conn ), and C Y Chen {(United Technologtes
Research Center, East Hartford, Conn) American Institute of
Aeronautics and Astronautics, Aeroacoustics Conference, 4th,
Atlanta, Ga, Oct 3-5, 1977, Paper 77-1329 12 p 15 refs Contract
No NAS3-17866

Tests were conducted of inverted velocity profile coannular
nozzles and a conical nozzie 1n an acoustic wind tunnel facility to
simulate flhight effects on jet noise generation Coannular model
nozzles were tested at fan to core nozzle exit area ratios of 75 and
12 Fan stream jet velocity ranged up to 2000 fps at a variety of fan
exhaust pressure ratios and temperatures for a core stream of 1000
fps The wind tunnel airflow was varied from static to 425 fps The
acoustic results indicated that the noise level differences seen
previously under static conditions are retained in the flight environ
ment {Author)

A77-51084 * - Effects of forward motion on jet and core
noise J K C Low {Douglas Aircraft Co, Inc, Long Beach, Calif }
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1330 15 p
20 refs Contract No NAS3 20031 (DOUGLAS-6616)

A study was conducted to investigate the effects of forward
motion on both jet and core noise Measured low-frequency noise
from static-engine and from flyover tests with a DC-9-30 powered by
JT8D 109 turbofan engines and with a DC-10-40 powered by
JT9D 59A turbofan engines was separated into jet and core noise
components Comparisons of the static and the corresponding
in fhight jet- and core-noise components are presented The results
indicate that for the DC 9 airpiane at low power settings, where core
noise 1s predominant, the effect of convective amphification on
core-noise levels s responsible for the higher in-flight low-frequency
noise levels 1n the inlet quadrant Similarly, 1t was found that for the
DC-10 airplane with engines mounted under the wings and flaps and
ftap deflection greater than 30 degrees, the contribution from
jet flap-interaction noise is as much as 5 dB in the inlet quadrant and
1s responsible for higher in-flight low-frequency notse levels during
approach conditions Those results indicate that to properly investi
gate flight effects, 1t 15 important to consider the noise contributions
from other low-frequency sources, such as the core and the jet-flap
nteraction (Author)

A77-51087 * # Acoustic performance of inlet multiple-pure-
tone suppressors installed on NASA Quiet Engine ‘C’ H E Bloomer,
J W Schaefer, E J Rice, and C E Feiler (NASA, Lew:s Research
Center, Cleveland, Ohio} American Institute of Aeronautics and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5,
1977, Paper 77-1333 10p 11 refs

The purpose of the experimental program reported herein was
to define the length of multiple pure tone (MPT) treatment required
to reasonably suppress the MPT’s produced by a supersonic tip speed
fan and also determine what other suppression, broadband, and blade
passing frequency (BPF), might be accomphished The experimental
results are presented in terms of both far-field and duct acoustic
data Front quadrant sound power level reduction in the far field 1s
shown to agree with duct measurements over the range of treatment
lengths Detailed one-third octave and narrow band spectra at the
maximum forward noise angle are presented Some detailed analyses
of one-third-octave band amplitudes are shown as a function of
far-field angle An approxmmate spinning mode duct propagation
analysis 1s then introduced which predicts the acoustic suppression
by the treatment on the multiple pure tones {Author)

A77-51088 * = Effects of simulated flight on fan noise sup-
pression M F Heidmann and D A Dietrich {(NASA, Lewis Research
Center, Cleveland, QOhio} American Institute of Aeronautics and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5,
1977, Paper 77-1334 22 p 17 refs
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Attenuation properties of three treated fan inlets were evaluated
in the NASA-Lewis Anechoic Wind Tunnel using a subsonic tip
speed, 50 8 cm-diameter fan Tunnel flow simulated the inflow
clean-up effect on source noise observed in flight and allowed
observation of the blade passage frequency tone cut-off phenom-
enon Acoustic data consisted of isolated inlet noise measured in the
far field at two positions and with traverses at four frequencies
Averaged attenuation properties showed relative agreement of the
inlets with their design intent, however, tunnel flow significantly
affected the attenuation spectra With no tunne! flow the strong
blade passage tone was more highly attenuated than the adjacent
broadband noise With tunnel flow, when cut-off was observed, the
attenuation at the tone frequency was comparable to that for
broadband noise Tunnel flow increased by several dB the maximum
attenuation occurring at midfrequencies of the attenuation spectra
The combined effect of tunnel flow on attenuation and source noise
resulted in suppressed fan noise levels throughout the spectra Tunnel
flow caused some substantial directivity variations that are inter-
preted as acoustic mode changes, with tunnel flow generally reducing
the proportion of modes near cut-off (Author)

A77-51091 # Helicopter rotor aerodynamic and aero-
acoustic environments C R Cox (Bell Helicopter Textron, Fort
Worth, Tex} American Institute of Aeronautics and Astronautics,
Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper

77-1338 11 p 11 refs
Resuits of flight tests are presented in which a helicopter rotor’s
blade surface pressure, leading edge stagnation point, surface flow
magnitude and direction, and external noise were measured simul-
taneously Aerodynamic instrumentation installed at five radial blade
stations 1s described and unsteady aerodynamic phenomena observed
on the blades are identified Measured and theoretical normal force
coefficients and angle of attack are compared General agreement s
found for the azimuthal variation of each parameter Regions where
theory and test disagree are identified and their importance to rotor
performance design 1s discussed Asrload fluctuations and acoustic
signals are used to locate and define the origin of rotor noise during
high speed flight and in operating regimes of strong wake interaction
{Author)

A77-51092 * # An experimental nvestigation of helicopter
rotor high frequency broadband noise A Lee, K S Aravamudan, P
Bauer, and W L Harris (MIT, Cambridge, Mass } American Institute
of Aeronautics and Astronautics, Aeroacoustics Conference, 4th,
Atlanta, Ga, Oct 3-5, 1977, Paper 77-1339 11 p 16 refs Grants
No DAAG29-C 027, No NsG 2095

The paper describes experiments involving a 4 17 foot diameter
model rotor operating in a 5 times 75 ft open jet wind tunnel
enclosed in an anechoic chamber The effects of rotor thrust,
advance ratio, and the number of blades on the intensity and
spectrum of high frequency broadband noise (HFBN) have been
investigated The effects of each parameter were determined by
keeping the other two constant The directivities of the two- and
three-bladed rotors were measured 1n a direction perpendicular to the
plane of the rotor disk The effects of heading edge, pressure side,
and suction side serrations on HFBN were measured under several
operating conditions, and the effects of the serrations on the mean
thrust generated by the rotor were studied A scaling law 1s proposed
to determine the location of the peak frequency and intensity of
HFBN {Author)

A77-51093 * # Some results of the testing of a full-scale Ogee
tip helicopter rotor, acoustics, loads, and performance W R Mantay
(US Army, Air Mobility Research and Development Laboratory,
Hampton, Va), P A Shidler, and R L Campbell (NASA, Langley
Research Center, Hampton, Va) American Institute of Aeronautics

and Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct_

3-5, 1977, Paper 77-1340 10 p 8 refs

Full-scale tests were utilized to investigate the effect of the Ogee
tip on helicopter rotor acoustics, performance, and loads Two
facilities were used for this study the Langley whirl tower and a
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UH-1H helicopter The test matrix for hover on the whirl tower
involved thrust values from O to 44,480 N (10,000 Ibs) at several tip
Mach numbers for both standard and Ogee rotors The full scale
testing on the UH-1H encompassed the major portion of the fhight
envelope for that aircraft Both near-field acoustic measurements as
well as far-field flyover data were obtained for both the Ogee and
standard rotors Data analysis of the whirl-tower test shows that the
Ogee tip does significantly diffuse the tip vortex while providing
some improvement in hover performance Flight testing of both
rotors indicates that the strong impulsive noise signature of the
standard rotor can be reduced with the Ogee rotor Forward flight
performance was significantly improved with the Ogee configuration
for a large number of flight conditions Further, rotor control loads
and vibrations were reduced through use of this advanced tip rotor
(Author)

A77-51094 * # Some measured and calculated effects of a tip
vortex modification device on impulsive noise R J Pegg (NASA,
Langtey Research Center, Hampton, Va) and R P Whie, Jr
{Systems Research Laboratories, Inc, Newport News, Va)
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga, Oct 35, 1977, Paper 77-1341 8 p
23 refs

The results of a recent wind tunnel test program to evaluate the
effectiveness of the Tip Air Mass Injectton {TAMI) system n
modifying the blade tip vortex occurring during helicopter flight is
described with attention to the effect of this modification on the
impulsive noise The measurement program 1s explained, and the
correlation between experimental and predicted results 1s discussed
Topics considered include the effect of descent rate on noise pressure
time histortes, the effect of arr mass injection on noise, and the
analysis based on a dB(A) weighted approach Impulsive noise
generated by the interaction of a helicopter rotor blade and the
concentrated tip vortex during forward flight descent 1s a primary
contributor to acoustic annoyance as it draws early attention to the
presence of the helicopter ML

A77-51095 * # Interaction of rotor tip flow irregulanities with
stator vanes as a noise source J H Dittmar (NASA, Lewis Research
Center, Cleveland, Ohio) American Institute _of Aeronautics and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5,
1977, Paper 77-1342 10p 27 refs

The role of the interaction of rotor tip flow irreguiarities
(vortices and velocity defects) with downstream stator vanes is
discussed as a posstble fan notse mechanism This 1s accomplished by
indicating some of the methods of formation of these flow
wregulanties, observing how they would behave with respect to
known noise behavior and, attempting to compare the strength of
the rotor tip flow irregularity mechanism with the strength of the
more common rotor wake stator mechamism The rotor tip flow
irregularity-stator interaction (s indicated as being a probable inflight
noise source {Author)

A77-51099 # Effect of forward motion on turbomachinery
noise G L Biankenship (Douglas Aircraft Co, Inc, Long Beach,
Calif } American Institute of Aeronautics and Astronautics, Aero-
acoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper
77-1346 17 p 27 refs (DOUGLAS-6619)

A study was conducted to determine a procedure for correcting
staticengine data for the effects of forward motion Data were
analyzed from airplane flyover and static-engine tests with a
JT8D-109 low-bypass-ratio turbofan engine installed on a DC-9-30,
with a CF6-6D high-bypass rat'o turbofan engine installed on a
DC 10-10, and with a JT9D-59A high-bypass-ratio turbofan engine
installed on a DC-10-40 The observed differences between the static
and the flyover data bases are discussed in terms of noise generation,
convective amplification, atmospheric propagation, and engine instal
lation The results indicaté that each noise source must beadjusted
separately for forward-motion and nstallation effects and then
projected to flight conditions as a function of source-path angle,
directivity angle, and acoustic range relative to the microphones on



the ground High-frequency noise measured on the static-test stand
and projected to flight must be adjusted for an additional source of
atmospheric absorption, excess attenuation The level and the
directivity of the fan tone at blade passing frequency generated
under static conditions must be corrected for the reduced level of
turbulence in flight and for the change in the modal constituents of
the source At frequencies equal to and greater than the fan-
blade-passing frequency, the increased flight levels of turbine noise
must be considered (Author)

A77 51102 ¥# Simultaneous charactenzation of jet noise
sources and acoustic field by a new application of conditional
sampling L Avezard, C Dahan, G Ehas A Lelarge, J Maulard
(ONERA, Chatillon-sous-Bagneux, Hauts de-Seine, France), and M
Perulli {Comptegne, Universite de Technologie, Compiégne, France)
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga , Oct 3-5, 1977, Paper 77 1349 9p 7
refs

A new method of signal processing involving conditional
sampling permits the calculation of conditional coherence between
an information representative of wave packets within an emitting
medium and the acoustic field This method 1s applied to jet noise
emission, with different diagnostics within the jet {(hot wire, laser
velocimetry, infrared radiometry) and leads to the characterization
of the acoustic field associated with the wave packets isolated, even
N a poor acoustic environment Furthermore, conditional schlieren
photography triggered by the same conditioning criteria (on micro
phone or jet probing signals) permits the visualization of these wave
packets {Author)

A77:561103 * # Experimental results of large-scale structures
in jet flows and theirrelation to jet nowse production V Sarohia and
P F Massier (California Institute of Technology, Jet Propulsion
Labqratory, Pasadena, Calif } American Institute of Aeronautics and
Astronautics, Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5,
1977, Paper 77-1350 7 p 16 refs Contract No NAS7-100
Experiments have been performed to determine the role of
large-scale turbulent structures in the production of jet noise
Axisymmetric turbulent jet flows at ambient stagnation temperature
have been observed with the aid of flow visualization techniques Jet
Mach numbers at the nozzle exit ranged between 01 and 0 9, and
the Reynolds number, based on nozzle exit diameter, was approxi
mately 10 to the 6th Large organized turbulent structures existed as
far downstream of the nozzle exit as 7 diameters High speed
schlieren motion pictures synchromzed with near field pressure
measurements of an excited jet indicated that strong instantaneous
peaks in the pressure signal occurred whenever a merging process
between two large-scale organized structures occurred This pressure
pulse propagated at a speed which was somewhat larger than the
velocity of the jet at the nozzle exit (Author)

A77-51107 * 4 Aeroacoustic performance of a scoop Inlet J
M Abbott (NASA, Lewis Research Center, Cleveland, Ohio)
American Institute of Aeronautics and Astronautics, Aeroacoustics
Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1354 10p
10 refs

Results of a low speed wind tunnel test program are presented
which demonstrate the aerodynamic and acoustic performance of a
scoop Infet Engine noise that would normally propagate toward the
ground 1s directed upward by the extended lower lip of the scoop
inlet In addition, more of the scoop airflow comes in from above the
inlet than below, leading to relatively higher surface velocities on the
upper ltp and lower surface velocities on the lower lip These lower
velocities on the lower lip result in a higher attainable angle of attack
before internal flow separation occurs {Author)

A77-51108 * # The influence of the inlet duct contour on
forward radiated fan noise D Sloan, B W Farquhar, and C Rayl
(Boeing Commercial Aurplane Co, Seattle, Wash) American
Institute of Aeronautics and Astronau tics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77 1355 11 p 10 refs
Contract No NAS1-14673
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Measurements have been obtained to determine the extent to
which the shape of the inlet duct affects the directivity pattern of
forward radiated noise from awrcraft gas turbine engines The test
program was conducted using a model fan to which were attached
any of three inlet ducts with each designed to cause a particular noise
directivity pattern Existing information on the effects of wave
refraction 1n snlet-type flow fields was used to design the duct
contours Results indicated that the shape of the infet duct strongly
influenced the radiated noise field but that wave refraction was not
the domunant factor in controlling the noise directivity pattern

{Author)

A77-51109 # A novel concent for cupDroIs.ng antEThENY
generated aircraft engine noise S L Sarin and D A Cornelisse
(Fokker-VFW, Schiphol Airport, Netherlands) American Institute of
Aeronautics and Astronautics, Aeroacoustics Conference, 4th, At-
lanta, Ga, Oct 3-5, 1977, Paper 77-1356 6 p

A method for suppressing aircraft engine noise through injection
of hot air over the duct surface was investigated The observed noise
suppression capacity of an anti-icing system which injects hot air
over the acoustical hiners of engine intakes motivated static and
in fhight tests of the resultant noise levels Findings indicated an
appreciable lowering of forward radiated pure tone over RPM ranges
at which noise is increastng with RPM The phenomenon was also
observed when untreated intakes were tested Further study to
determine the physical mechanism involved and the applicability of
the technique to a variety of aircraft 1s proposed JMB

A77-51115 * # Acoustic loads on upper-surface-blown
powered-lift systems C M Wills, J A Schoenster, andJ S Mixson
(NASA, Langley Research Center, Hampton, Va) American In-
strtute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga , Oct 3-5, 1977, Paper 77-1363 8 p 12 refs
Powered lift concepts are utilized n arcraft currently under
development for STOL application One of the concepts, upper
surface blowing, places the jet exit just above the upper surface of
the wing to produce powered hift from the jet exhaust blowing over
the deflected flap New data are presented to show the effects of
airspeed, angle of attack, and angle of jet impingement Scaling
relationships are Investigated concerning their applicabihty for
extrapolating data to a different model size The effects of a number
of test parameters are examined and full scale spectra are predicted
from model data It 1s concluded that scale models are an effective
means for obtaining fluctuating pressure spectra for use in aircraft
design The prediction of fullscale loads from model data will
require geometrically accurate models and closely spaced measure-
ment locations GR

A77-51117 # Cabin noise behavior of a USB STOL trans-
port L M Butzel, L D Jacobs, J V O’Keefe, and M B Sussman
{Boeing Commercial Awrplane Co, Seattle, Wash ) American
Institute of Aeronautics and Astronautics, Aeroacoustics Conference,
4th, Atlanta, Ga, Oct 3-5, 1977, Paper 77-1365 10p

Exterior fuselage fluctuating pressures and cabin noise were
measured for a 100 ton, twin engine, upper surface blowing (USB)
propulsive lift arrcraft Measurements were accomphished in conjunc-
tion with the developmental flight tests of the US Air Force YC-14
Advanced Medium STOL transport for various ground, low speed
and cruise conditions Results from prehminary analysis of the data
show orderly and intuitively reasonable trends Intenior and exterior
levels are found to generally correlate with engine mixed exhaust
relative Jet velocity Modest changes in interior noise are associated
with USB flap and vortex generator deployment The resultant data
base should support further detailed analysis {Author)

A77-51118 ¥ An analytical model for entropy noise of
subsonic nozzle flow H Y Lu (Boeing Commercial Airplane Co,
Seattle, Wash } American Institute of Aeronautics and Astronautics,
Aeroacoustics Conference, 4th, Atlanta, Ga, Oct 3-5, 1977, Paper
77-1366 7p
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An analytical model was developed for the evaluation of
entropy noise generated in a low Mach number nozzle flow The
acoustic intensity radiated from the nozzle exit was obtained n
closed form Correlations among upstream temperature, pressure,
and velocity fluctuations are required for calculation of radiated
noise The mean flow and the flow inhomogeneities were assumed to
be quasi one-dimensional, and an exponential nozzle was selected to
simplify the analysis Results show that the upstream fluctuation of
temperature Is an important source of nozzie entropy noise ard the
noise intensity is roughly proportional to the nozzle contraction rate

{Author)

A77-51178 Position Location and Navigation Symposium,
San Diego, Calif, November 1-3, 1976, Proceedings Symposium
sponsored by the Institute of Electrical and Electronics Engineers
New York, Institute of Electrical and Electronics Engineers, Inc,
1976 243 p Members, $15, nonmembers, $20

Position location and navigation systems are discussed, with
attention given to Doppler navigation concepts, inertial navigation
systems, techniques Involving distance measurement equipment
{DME), hyperbolic range difference monitoring, the Navstar Global
Positioning System and tactical radio frequency systems Topics of
the papers include accuracy assessment of augmented multilateration
tracking systems, a tracking system covering 100 test participants
over a wide range, Doppler positioning for search and rescue
missions, development of a range measurement system for tracking
aircraft, optimal orthonormalization of strap-down inertial guidance
systems, precise positioning of sonobuoys using DME techmiques,
low-altitude aircraft overflight monitoring, marine navigation sys-
tems, and the Joint Tactical Information Distribution System JM B

A77-51179 Pasition location systems technology N Law-
head (General Dynamics Corp , Electronics Div, San Diego, Calif )
In Position Location and Navigation Symposium, San Diego, Calif ,
November 1-3, 1976, Proceedings New York,
Institute of Electrical and Electronics Engineers, Inc, 1976, p 1-12

Inertial navigation and electromagnetic position location sys-
tems are discussed The advantages of inertial systems, including high
short-term accuracy, resistance to jamming and capabihity of accom-
modating an unhmited number of users without performance
degradation, are reviewed, disadvantages, such as poor long-term
accuracy due to gyro drifts and unwieldy size, are also cited
Electromagnetic systems, which have high long-term accuracy and
can be reduced to convenient size, are suggested as complements to
the inertial devices Range measurement techriques employed by
position location systems are reviewed, and the correction of range
measurement errors s also considered Several position location
system configurations, including those that rely on range, azimuth
and elevation readings, range and two direction angles, spherical
range-only assessments, or hyperbolic range difference monitoring,
are described JMB

A77-51180 Precision location, navigation and guidance
using DME techmiques J T Raney and K D Rehm {IBM Corp,
Federal Systems Div, Owego, NY) In Position Location and
Navigation Symposium, San Diego, Calif, November 1-3, 1976,
Proceedings New York, Institute of Electrical
and Electronics Engineers, Inc, 1976, p 13-21 Grant No
DAADO7-75-C-0108

A Distance Measurement Equipment (DME)} approach for a
precision location, navigation and control system which has multi-
mission applications 1s presented Specifically, a description ts given
of the Drone Formation Control System (DFCS) which 1s intended
to provide simultaneous focation, navigation, guidance, control and
telemetry functions of up to six Remotely Piloted Vehicles (RPVs)
from takeoff to-landing plus precision location and navigation of
four additional vehicles Features discussed include automatic ren-
dezvous, colliston avoidance, manual/automatic control, and forma-
tion flying The control and navigational concepts leading to
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accuracies of 23 feet in absolute position and 19 feet in relative
position are discussed The application of DME systems to other
range instrumentation tasks, such as MSR {Mobile Sea Range), ATC
{Air Traffic Control), RPV mussion guidance and control, and
weapon guidance applications is also considered (Author)

A77-51181 A multipurpose position accuracy verification
system H | Brock and G Bonfanti (Martin Manietta Aerospace,
Orfando, Fla) In Position Location and Navigation Symposium,
San Diego, Calif, November 1-3, 1976, Proceedings

New York, Institute of Electrical and Electronics

Engineers, Inc, 1976, p 22-26 7 refs
A method for accurately estmating the position and velocity of
aircraft during test flights at low altitudes 1s described The
position-fixing technique involves distance measuring equipment
{DME), including an interrogator, installed on board the test aircraft,
and a grid of five ground stations The software developed for the
interrogator 1s capable of compensating for hardware biases and
atmospheric refraction errors, while producitng real-time accuracy
analyses, DME ground stations can be located on existing surveyed
sites, ehminating the need for expensive resurveying Position
estimates accurate to less than 20 ft may be obtainable with the
method JMB

A77-51182 Accuracy evaluation of augmented multilatera-
tion tracking systems P H Lisman and J W Prausa (Stanford
Research Institute, Menlo Park, Calif )} In Position Location and
Navigation Symposium, San Diego, Calif, November 1-3, 1976,
Proceedings New York, Institute of Electrical
and Electronics Engineers, Inc, 1976, p 27-32

Performance tests for high-accuracy aircraft tracking systems
that combine multilateration position determination with inertial
sensor attitude determination are discussed The tracking systems,
also known as state vector tracking systems, are typically capable of
accuractes within 5 to 50 feet in position and 02 to 3 deg in
attrtude The design of tests using independent reference instru-
mentation to vertfy that equipment will function within specified
tolerance limits, or to measure the essential parameters of a
particular cause-effect relationship n the system, 1s considered
Reference instrumentation, which may include theodolites, laser
trackers, photogrammetry, ballistic cameras and high-precision iner-
tial systems, 1s described Data analysis schemes apphcable to
accuracy or precision tests are also mentioned JMB

A77-51183 Applications of augmented multilateration
tracking systems L E Davies (Stanford Research Institute, Menlo
Park, Calif } In Position Location and Navigation Symposium, San
Diego, Calif , November 1-3, 1976, Proceedings
New York, Institute of Electrical and Electronics Engineers, Inc,
1976, p 33-38

Basically, multifateration tracking involves the measurement of
the distances between the test/training PIP (participant instru-
mentation package) and three or more remote stations, and the use
of these data in a computer to track the PIP In the case of an
augmented system other measurements that contribute to the
tracking process are made at the participant vehicle Representative
augmented multilateration tracking systems include the RMS (range
measuring system), the ACMR (air combat maneuvering range), and
the EATS (extended area test system) The characteristics that
determine potential applications are examined, taking inta account
advantages which also apply to a conventional radar, advantages
which are related to the absence of angle measurements, and the
types of augmentation Present and potential applications are related
to bastc and primary flight training, air to surface weapon delivery,
electronic warfare training, ground forces training, and fleet exer-
cises GR

A77-51184 Techmcal objectives and approaches to the
tracking subsystem of the Extended Area Test System /EATS/ J F
Cline (Stanford Research Institute, Menlo Park, Calif) In Position
Location and Navigation Symposium, San Diego, Calif , November



1-3, 1976, Proceedings New York, Institute of
Electrical and Electronics Engineers, inc, 1976, p 39-46 Contracts
No N00019-70-C-0391, No N00019-71-C-0451, No
N00019-73-C-0537, No N00123-74 C-0900, No
N00123-75-C-0715
The tracking apparatus developed for the Extended Area Test
System of the Pacific Missile Test Center is described The tracking
subsystem is designed to perform multilateration tracking of up to
100 test participants (ships, aircraft, missiles and targets) within a
250-nautical mile range from an island station, the subsystem s also
required to relay certain communication and instrumentation signats
Problems addressed in feasibility studies, including altitude reporting
Ly test parucipants, ransponaer peak power requirements, accuracy
specifications, the analysis of radio frequency hink failures and the
use of airborne instrumentation stations, are reviewed Methods of
increasing the capacity of the tracking apparatus, such as decreasing
the interrogation rates of certain participants, are also mentioned
JMB

A77-51185 Application of UHF adaptive array to naviga-
tion/tracking systems W K Masenten and W R Jones (Hughes
Aircraft Co, Fullerton, Calif.}) In Position Location and Navigation
Symposwm, San Diego, Calif, November 1-3, 1976, Proceedings
New York, Institute of Electrical and Electronics
Engineers, iInc, 1976, p 47-52 8 refs. Contract No
N00014-75-C-1198
The UHF Adaptive Array Processor was onginally developed to
suppress Jammers and interference on UHF communication channels
It can also effectively provide direction finding which uses signal
sources, beacons, and interference/jammers This feature allows a
UHF antenna system to be utilized as a navigation aid and provides
both absolute and relative directional data in the presence of
jamming/interference environments The UHF Adaptive Array Pro-
cessor forms beams and nulls in the direction of the desired signal
and interference, respectively Since a programmable computer
implements the adaptation algorithms, a vaniety of array weighting
algorithms can be used These algorithms include the angle estima-
tion techmique recently proposed by Davis, Brennan, and Reed
(1976), this technique forms the equivalent of the monopulse
sum/difference patterns to estimate the signal source location The
abihity of the UHF Adaptive Array Processor to implement this and
other direction finding algorithms 1s discussed, and the function
design and hardware implementation of the adaptive array processor
are reviewed {Author)

A77-51186 * Single pass Doppler positioning for Search and
Rescue satellite missions P E Schmid, F O Vonbun (NASA,
Goddard Space Flight Center, Greenbelt, Md ), and J J Lynn {Old
Dominion Systems, Inc, Gaithersburg, Md ) In Position Location
and Navigation Symposium, San Diego, Calif , November 1-3, 1976,
Proceedings New York, Institute of Electrical
and Electronics Engineers, Inc, 1976, p 5867 6 refs
© This paper describes the implementation of beacon location
experiments involving the NASA Nimbus-6 and the Amateur Satellite
Corporation (AMSAT) Oscar-6 and Oscar-7 spacecraft The purpose
of these experiments s to demonstrate the feasibility of determining
the geographical location of a low power VHF ‘distress beacon’ via
satelhite Doppler data collected during satellite passes 1s reduced in a
mini-computer by means of a simple algonthm resutting in the
simultaneous recovery of the unknown receiver coordinates and the
unknown Doppler bias frequency Results indicate point positioning
to within a few kilometers - which 1s within the required accuracies
for the positioning of downed aircraft for Search/Rescue misstons
{Author)

A77-51187 Development of the RMS-2 System of
ODDR&E/T&E/ R Gehrke (System Planning Corp , Arlington, Va )
In Position Location and Navigation Symposium, San Diego, Cahf ,
November 1-3, 1976, Proceedings New York,
Institute of Electrical and Electronics Engineers, Inc, 1976, p
6872
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The original Range Measurement System (RMS) was the result
of a program conducted to obtain a multiple object tracking system
There 1s now a family of such systems Each system utilizes the same
basic concept and hardware to attain a multiple player tracking
capability talslored to meet the needs of a particular test range The
development of the first RMS 1s described and investigations which
led to the construction of the RMS-2 are examined The first
configuration of the RMS-2 s considered and the evolution of the
early RMS-2 to i1ts present RMS/SCORE configuration 1s discussed
The RMS/SCORE s flexible and adaptable by the choice of software
control It has tracked aircraft, helicopters, troops, and tanks G R

A77-51188 History and development of the SCORE pod
P F Hughes (System Planning Corp, Arlington, Va) In Position
Location and Navigation Symposium, San Diego, Calif , November
1-3, 1976, Proceedings New York, Institute of
Electrical and Electronics Engineers, Inc, 1976, p 77-80

The Simulated Combat Operations Range Equipment (SCORE)
whose development was sponsored by the Deputy Director of
Defense Research and Engmneering for Test and Evaluation,
ODDR&E(T&E), uses an inertial navigation system to provide
accurate tracking of high-performance aircraft The system operates
as an adjunct to the multilateration tracking system, RMS-2 A flight
test iIn November 1973 demonstrated the potential capability of the
SCORE system A test in December 1974 indicated that the accuracy
of the RMS/SCORE system approached predictions, but further
development of the system was needed A field acceptance test of
three SCORE pods, conducted in June-July 1976, showed that tracks
of pairs of pods on an aircraft differed by 10 to 15 ftn position, §
to 10 ft/sec in velocity and 1 to 2 deg in attitude The RMS/SCORE
Accuracy Test, initiated 1n the Summer of 1976, s designed to
measure the accuracy of this system as a function of the vehicle-
to-system geometry, hardware and software configuration, and the
physical environment {Author)

A77-51189 Navigation checkpointing with forward-sensed,
fixed-range terrain profiles G E Carlson, G L Barr,and C M
Benoit {(Missouri-Rolla, University, Rolla, Mo ) In Position Location
and Navigation Symposium, San Diego, Calif , November 1-3, 1976,
Proceedings New York, Institute of Electrical
and Electronics Engineers, Inc, 1976, p 81-88 WNavy-supported
research

A method for automatic identification of navigation check-
points is presented It uses terran elevation profiles sensed at a fixed
range with a forward-looking, azimuth-scanning radar These profiles
are compared with stored reference profiles to identify the arcraft
positton The comparison concept and system implementation are
discussed The results of system analysis performed by digital
simulation are shown These results establish the theoretical feasibil-
ity of the system and indicate system parameter selections, hmits on
allowable profile errors, and the effect of aircraft altitude errors
Results are presented for_a range of terrain roughnesses to indicate
the effect of this parameter {Author)

A77-51180 Advanced terrain correlation techniques P R
Hinrichs (E-Systems, Inc, Dallas, Tex } In Position Location and
Navigation Symposium, San Diego, Calif, November 1-3, 1976,
Proceedings New York, Institute of Electrical
and Electronics Engineers, Inc, 1976, p 89-96

The requirements for an i1deal positioning system are enumer-
ated and compared with terrain correlation systems Models for
terrain and performance characteristics are introduced Properly
implemented, a terrain correlation system can be very accurate and
tolerate large navigational uncertainties prior to the update Error
estimates are made for state-of-the-art components and reference
source data, and predictions using the performance models and these
error characteristics indicate that accuracies rivaling optical systems
can be achieved {Author)

A77-51192 Tactical and long-range navigation in the
AN/ARN-101/v/ T E Perfitt and F E Pickel (Lear Siegler, Inc,



A77-51195

Grand Rapids, Mich ) In Position Locatron and Navigation Sympo-
sium, San Diego, Calif, November 1-3, 1976, Proceedings
New York, Institute of Electrical and Electronics
Engineers, Inc, 1976, p 116-121 USAF-supported research
The AN/ARN-101 provides a navigation subsystem with a high
degree of accuracy, flexibility, and expansion capability which, in
turn, 1s the basis for accurate reconnaissance and weapon delivery
operation in the RF-4C and F-4E aircraft The navigation, posttion
locating, and position updating capability utihzes a digital inertial
measurement unit, Loran, fire-control radar, Pave Tack, TISEO, and
optical sight interfaces A multisensor implementation of offset
target location and coordinate computation s utihzed to update the
navigation position, and to provide information to the tactical
problem The prime navigation mode Is an integrated Loran-inertial
implementation utihizing an 8-state Kalman filter and a secondary
phase correction algorithm to minimize navigation errors associated
with Loran Outputs are provided in latitude/longitude, Unwversal
Transverse Mercator (UTM), and Loran Time Difference (TD)
coordinates The computation subsystem was designed with spare
memory and execution time to handle additional sensors as they are
applied to the ARN-101 {Author)

A77-51195 Air Combat Maneuvering Range/Instrumen-
tation ‘ACMR/I’ G W Eaton (Cubic Corp, San Diego, Cahf) In
Position Location and Navigation Symposium, San Diego, Calif ,
November 1-3, 1976, Proceedings New York,
Institute of Electrical and Electronics Engineers, inc, 1976, p
141-148

The instrumentation system described provides real-time atti-
tude and position data on eight high-dynamic fighter aircraft and
position data on 12 additional cooperative targets Position data i1s
derived from multilaterabon range measurements using FM-CW
phase-comparison techniques Attitude and acceleration data s
obtained from a strap-down nertial system inibalized by the ranging
system Digital data 1s transmitted to and from the target by
frequency shift keying of the ranging carner A multiprocessor
ground computer using Kalman filter techniques provides a total
state vector for each participant at a rate of 10 per second The
multiprocessor also provides real-time mussile simulation for per-
formance scoring The Display and Debriefing Subsystem provides
real-time computer-drawn pseudo three-dimensional display of the
arcraft, total replay capabihity, and contro! of the entire system
from the operator’s console {Author)

A77-51196 Precise positioming of sonobuoys using AME
and DME techniques R W H Keller (Cubic Corp, San Diego,
Calif } In Position Location and Navigation Symposium, San Diego,
Calif, November 1-3, 1976, Proceedings New
York, Institute of Electrical and Electronics Engineers, Inc, 1976, p
149-156

The Sonobuoy Reference System (SRS) described 1s a new
technique 1n antisubmarine warfare This system, flown by the Navy
in $-3A and P-3C aircraft, allows precise electronic location of enemy
submarines Sonobuoys are dropped in the area of a suspected
submarine, and SRS allows display of its location relative to the
sonobuoys Based on phase-comparison technigues, the system
determines the angles between aircraft and sonobuoys by measuring
the phase difference between a signal arriving at two antennas Slant
range 1s determined by measuring the phase delay of a signal
transmitted from the aircraft through the sonobuoy and retrans-
mitted back to the aircraft Self-calibration, data processing (includ-
ing Kalman filtering), and other system applications are also
described {Author)

A77-51197 Aircraft Space Position Measurement System -
An application of precision DME E Herzberg {Cubic Corp, San
Diego, Calif ) In Position Location and Navigation Symposium, San
Diego, Calif , November 13, 1976, Proceedings .
New York, Institute of Electrical and Electronics Engineers, Inc,
1976, p. 157-163

The Aircraft Space Position Measurement System (ASPMS) 1s a
USAF omnidirectional tracking system designed and produced for
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the 4950th Test Wing at Wright Patterson AFB, Ohio This system
consists of two airborne interrogators, five transponders, a master
site, and a ground relay station Rectangular and spherical coord:
nates of the arcraft are computed from multiple slant-range data
furnished by distance-measuring equipment and a barometric altitude
transducer Coordinates are provided in near real-time to the aircraft
and to a laser tracking system for use in acquisition ASPMS has a
range of 100 miles and a position-fixing accuracy of plus or minus 25
ft 1n the x- and y-directions, and plus or minus 50 ft in the
z-direction {Author)

A77-51198 An application of Omega as a sensor R
Brown and G Brohaugh (Northrop Corp, Electronics Div, Palos
Verdes Peninsula, Calif) In Position Location and Nawvigation
Symposium, San Dtego, Calif, November 1-3, 1976, Proceedings
New York, Institute of Electrical and Electronics

Engineers, Inc, 1976, p 169-176
A hybrid navigation system, for use on the USAF E-3A
Airborne Warning and Control System, s described The system
consists of dual inertial navigation systems aided by both Doppler
radar and Omega navigation equipment The primary objective I1s to
provide attitude, heading, velocity, and position information with a
very high probability of mission success Both bounded position
accuracy (a one-mile standard deviation) and infhght alignment of
the inertial navigators make Omega a logical choice as one of the
prime sensor subsystems The system that resulted from this effort
provides both ground and inflight alignment of both inertial
navigation systems Inflight alignment has been achieved using
Doppler radar and Omega together, Doppler radar alone, and Omega
alone This paper discusses design and performance features of the
system, addresses system-level considerations, and provides fhght-test
data (Author)

A77-51199 An integrated marine navigation system J M
Nash {Ortncon Corp, La Joita, Calif) In Position Location and
Navigation Symposium, San Diego, Calif, November 1-3, 1976,
Proceedings New York, Institute of Electrical
and Electronics Engineers, Inc, 1976, p 177-183 6 refs

Optimal integration of four marine navigation sensor subsystems
1s achieved using a seven-state, extended Kalman filter A surface
ship’s gyrocompass, electromagnetic speed (EM) log, Omega radio
navigation recewver, and a Navy Navigation Satellite System (NNSS)
receiver are used to obtain position and velocity measurements for
input to a seagoing navigation system Linearized error models are
developed for each sensor subsystem and used in a covariance
analysis of the integrated system Maneuvers, fallure modes, and
potential computational simplifications are modeled and analyzed
Error budget sensitivity analyses are performed to ascertain the
time-varying effects of various error sources on system accuracy The
result of the error modeling, covariance analyses and experiments
with computational modifications Is a best, suboptimal, filter design
which 1s recommended for onboard multisensor integration of
navigation sensors {Author)

A77-51200 Loran-C data acquisition and handling for
improved accuracy D J Granato {(Defense Mapping Agency,
Hydrographic Center, Washington, D C) and B J Uttam (Analytic
Sciences Corp, Reading, Mass ) In Position Location and Naviga-
tion Symposium, San Diego, Calif, November 1-3, 1976, Proceed-
Ings New York, Institute of Electrical and
Electronics Engineers, Inc, 1976, p 184-188 7 refs

The design of a Loran-C data handling system for navigation Is
presented, noting the force-fit algorithm, which has the potential to
improve accuracy {dependent on wave propagation time) by reducing
errors between theoretical and empirically-derived additional secon-
dary phase (ASF) factors The_primary elements of the Loran-C data
acquisition system are described along with procedures for data
handling, processing, and storage at a centralized facility The
techniques are designed to generate improved ASF corrections, and
thus improve general system accuracy SCS



A77-51201 Claninet Pilgnm Communications  using
Loran-C W N Dean {Magnavox Government and Industrial Elec-
tronics Co, Fort Wayne, Ind ) In Posttion Location and Navigation
Symposium, San Diego, Calif , November 1-3, 1876, Proceedings
New York, Institute of Electrical and Electronics

Engineers, Inc, 1976, p 190-195
The Clarinet Pilgnm system, presently operational in the
Northwest Pacific Loran-C chain, 1s used to transmit communications
using pulse position modulation of some of the pulses from each
Loran station The position shifts are randomized to prevent timing
errors A theoretical analysis predicts that the effects on navigation
receivers, both linear and hard-limiting, should be neghgible A series
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on hard-limiting receivers The results show the effects to be truly
negligible {Author)

A77-51202 The GPS Control Segment and its service to
the GPS User M J Hurley, D D Thornburg (General Dynamics
Corp , Electronics Div, San Diego, Calif ), and J L Kramer {General
Dynamics Western Data Service Center, San Diego, Calif}) In
Position Location and Navigation Symposium, San Diego, Calif,
November 1-3, 1976, Proceedings New York,
Institute of Electrical and Electronics Engineers, inc, 1976, p
196-202 DOD-sponsored research

Phase | of the GPS navigation satellite effort 1s to evaluate the
performance of User receiving equipment Phase | 1s composed of six
satellites, a ground Control Segment, and User equipment The
purpose of this paper 1s to describe how the Control Segment
supports the User equipment testing effort The Control Segment
generates the data required by the User to obtain a navigation
solution, uploads this data into the satellite processor for trans-
mission to the User, and collects the satelfite ranging data required to
determine the satellite ephemenis and clock performance parameters
The Control Segment software mechanization to perform these
functions s a file-based, multi tasked architecture This architecture
and 1ts legacy to future phases of GPS are also described {Author)

A77-51203 The Inverted Range GPS User test facihty R
L Harringtonand J T Dolloff {General Dynamics Corp , Electronics
Dwv, San Diego, Calif) In Position Location and Navigation
Symposium, San Diego, Calif, November 1-3, 1976, Proceedings
New York, Institute of Electrical and Electronics

Engineers, Inc, 1976, p 204-211
The tnverted Range will supply four ground-based simulated
GPS satelhite signals at Yuma Proving Ground for testing of GPS
receivers The ground transmitters can operate independently or in
synchronization with the satellites as they become available The
four ground transmitters are remotely controlled by the Inverted
Range Control Center, which 1s equipped with a GPS recever for
monitoring both ground transmitter and satellite signals The
simulated satellite signals use four of the available 36 PRN codes to
be used by GPS but differ from the satellites in that only the L1
signal 15 supplied The navigation message contents are necessanly
different, although the word/subframe/frame lengths and panty
scheme are the same Both code phase and frequency of the ground
transmitter signals are controlled The code phase is controlled with a
resolution of about 15 nanoseconds, and the ground transmitter
signals are predicted to have an accuracy of a few nanoseconds The
signals will be radiated with hemispherical coverage at a power level

selectable between -30 and +30 dBm {Author)
A77-51204 JTIDS - An overview of the system design and
implementation R Dell-Imagine (Hughes Aircraft Co, Ground

Systems Group, Fullerton, Cahf) In Position Location and Nawi-
gation Symposium, San Diego, Calif, November 1-3, 1976, Pro-
ceedings New York, Institute of Electrical and
Electromics Engineers, Inc, 1976, p 212 215

The Joint Tactical Information Distribution System (JTIDS) 15 a
time-division multiple access communications system designed to
operate In the 960-1215 MHz band of the Tactical Air Navigation
System (TACAN) and prowide a secure antijam data link to operate
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In the tactical environment of the 1980’s This paper summarizes the
operation of JTIDS and the design of JTIDS terminals by Hughes
Ground Systems under subcontract to Boeing for its E-3A program
The network architecture, waveform charactenistics, coding, and
network synchronization methods are examined A summary of
TACAN compatibility analyses and tests 1s given Finally, the
partitioning of the E-3A hardware 1s described {Author)

A77-51205 Principles, simulation results and inter-
operabihity of JTIDS relative nawvigsion W R Fried (Hughes
Aircraft Co, Fullerton, Calif } In Position Location and Navigation
Symposium, San Diego, Cahif, November 1-3, 1976, Proceedings
New York, Institute of Electrical and Electronics

Engineers, Inc, 1976, p 216-222
The time-synchronous operation and high accuracy time-of-
arrival measurement capabihity of JTIDS terminals makes possible a
high performance relative navigation {RELNAV) capability through
addition of only a software module to the JTIDS communication
terminal computer program Each member of a JTIDS community
determines his own position, velocity and time bias through
sequential passive time-of-arrval measurements on the signals re-
ceived from the other members in the net, using appropriate source
selection criteria, a recursive (e g, Kalman) filter mechanization and
extrapolation with dead reckoning data Infrequent active round-
trip-timing 1s used by some units to maintain very high time quahty
The derived navigational information s either with respect to a
relative grid, whose origin and direction are arbitranly established by
one member, or with respect to absolute, geographic coordinates
Computer simulation results have demonstrated the high accuracy
performance capability of the RELNAV concept for a variety of
mISsIon scenartos {Author}

A77-51261 * Proving the correctness of a flight-director
program for an airborne minicomputer W D Maurer (George
Washington University, Washington, D C) (Association for Com-
puting Machinery, Interface Meeting on Programming Systems in the
Small Processor Environment, New Orleans, La, Mar 4-6, 1976 )
ACM SIGPLAN Notices, vol 11, Apr 1, 1976, p 103-108 NSF
Grant No DCR 73-03431-A01, Grant No NsG 1170

Program venification procedures are described and used to
determine the correctness of a program written for an airborne
computer The basic method relies on the inductive assertion method
of Floyd {(1967), modified and extended for application to a
machine-language situation Correctness considerations in the flight
director program include self-modification, system correctness, exe-
cutable instructions, overflow, approximate calculations with frac
tional quantities, and fixed pownt scaling An example proof of
correctness, which proceeds by proving the correctness of a certain
subroutine, 1s provtded ML

A77-51276 # Electronic systems for amr traffic control
(Radiotekhnicheskie sredstva upravienna vozdushnym dvizheniem)
V A Boldin /togr Nauk:i 1 Tekhniki, Serna Radiotekhnika, vol 10,
no 1,1976,p 5103 36 refs In Russian

Various methods, employing electronic systems for air traffic
control, are described, including Tacan, Loran, DF, VOR, ILS, MLS,
and DABS Onboard systems for collision avoidance are presented
{noting the criteria used for their design and testing) such as EROS
11, AVOIDS, and SECANT Landing systems are ciscussed including
those using amplhtude scanning of antenna radiation patterns,
systems employing the Doppler effect, and a comparison of systems
using the Doppler effect, amplitude scanning, and a method of active
interferometry SCS

A77-51277 7 Radar systems with phased-array antennas
{Radiolokatsionnye sistemy s fazirovannymi antennyms reshetkam)
N T Vaslenko /togr Nauki 1+ Tekhmiki, Serna Radiotekhnika, vol
10, no 1,1976, p 104-223 59 refs In Russian

Design principles for radar systems with phased-array antennas
are described, including electronic beam control A classification

‘
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table of types of phased-array antennas is presented, noting the
advantages and deficiencies of each Noise immunity of radar systems
with phased-array antennas is discussed along with the critena for its
evaluation Techniques for sidelobe reduction are outhned, and
descriptions of adaptive radar stations and radar stations using
matched systems are included Suggestions are given for using radar
systems with phased-array antennas for ground-based, shipboard, and
airborne functions SCS

A77-51351 Automatic systems check-out Awiation En-
gineering and Maintenance, vol 1, Sept 1977, p 22-24, 39, 40
Components of the USAF Central Integrated Test (CITS)
automatic built-in testing system are described in detail The CITS
control and display panel 1s reproduced, and test display modes are
hsted, with identification codes CITS software options are enu-
merated 1n brief Descriptions are provided of the data bus, plug-in
interface unit, data acquisition units (strategically located through
the aircraft), computer-controlled airborne strip printer (furnishing
hard copy on failures and fault 1solation data to aid maintenance),
and maintenance recorder {writing logistics information and ground
analysis of difficult failures onto magnetic tape) The CITS system
was designed for a B-1 prototype RDV

A77-51352 CF6 engine designed for maintenance Avi-
ation Engineering and Maintenance, vol 1, Sept 1977, p 25-27,48

Redesign of the CF6 bypass turbofan engine family and engine
components for maintainability 1s described Improved maintain-
ability 1s manifested in three areas enhanced inspection accessibility,
easy rapid removal and replacement of engine parts, and modular
construction of basic components Data on shop visit rates, infliight
shutdown rates, and unscheduled removal rates for the CF6 and
comparable engines are provided Fan, high-pressure compressor,
low-pressure turbine, combustor/high-pressure turbine, and gearbox
are individually replaceable modules Transportability of the entire
engine assembly and of modular parts 1s described Inspection ports
for borescopes and their use are discussed RDV

A77-51353 Airframe composite materials B Walsh Avr-
ation Engineering and Maintenance, vol 1, Sept 1977, p 37, 38~
Advantages of composite materials for airframe parts fabrica-
tion, types of composites and their salient properties, composites
development and applications programs sponsored by USAF, US
Navy, and NASA, and barriers to acceptance of composites in the
industry are discussed briefly To date, use of composites has become
common only in secondary structures (spoilers, fairing panels,
control surfaces) and some medium primary structures {horizontal
tail in B-737, vertical fin in DC-10 and L-1011) Weight savings and
fuel savings with no loss in strength or service life, and lower costs
with increasing acceptance and production and rising overall materi-
als costs, are cited ROV

A77-51354 Eight-channel! resolver simphifies digital flight
controls J Munn (Micro Networks Corp, Worcester, Mass )
Awviation Engineering and Mamntenance, vol 1, Sept 1977, p 41-43,
63

A compact eight-channe! resolver-to-digital converter (R/DC) 1s
presented for use in chgitally adaptive flight control systems Eight
resolver channels can be processed sequentially on asingle 6 by 9 In
module, for improved continuous automatic monitoring and cor-
rection of slight changes in attitude, pitch, yaw, and improved
stability and compensation of aircraft with smalier stabilizers and
increased wing area A combination of highly stable thin film
resistors, duaf-in-line hybrid circuits, and {Cs incorporating micro-
processor and memory in a compact package offer cost, space, and
accuracy advantages, with elimiation of staleness error Operating
principles of the-R/DCs are discussed-- —~ --—-- - -—-RD-V--

A77-51460 A mathematical model of transcontinental
balloon C D La Padula and C F Poicaro (CNR, Laboratorio di

Astrofisica Spaziale, Frascati, ltaly) [International Astronautical
Federation, International Astronautical Congress, 28th, Prague,
Czechoslovakia, Sept 25-Oct 1, 1977, Paper 77-167 22 p 6 refs
The generat features of a mathematical model of inter-
continental stratospheric balloon flight that takes into consideration
the sunrise-sunset effect, outgassing, and balloon pressurization, are
described The computer program i1s based on both adiabatic
formulas and step-by-step temperature variations A ballast release
logic optimized for best possible aftitude stabilization and minimum
ballast consumption was verified on model runs PTH

A77-51600 Computer studies of swirl flows in Carnot
diffusors (Rechnerische Untersuchungen von Dralistromungen n
Carnotdiffusoren} M Acrivielhs (Karlsruhe, Universitat, Karlsruhe,
West Germany) Forschung im Ingenieurwesen, vol 43, no 5, 1977,
p 159-163 5 refs. In German

The calculation of the static pressure rise and the stagnation
pressure drop for single-stage Carnot diffusors with swirl flow s
carried out with the aid of a computational modes based on
measurement results, and calculated values are compared with
experiment The computed velocity trend and static pressure trend
are In agreement with the experimentally determined ones, but the
measured stagnation pressure 1s well below the calculated one The
reason for this is seen mainfy in the appearance of vortex instabilities
in the boundary layer of the swir! flow PTH

A77-51608 # Conditions of physical vahidity n the linear
aerodynamics of supersonic Jets (Conditn de validitate fizica in
aerodinamica limara a jeturtlor supersomice) C lacob {Bucuresti,
Universitatea, Bucharest, Rumama) Studnu st Cercetar1 Matematice,
vol 29, Sept-Oct 1977, p 507-519 5refs In Rumanian

The theory of plane supersonic Jets expanding in the atmosphere
has been recently studied {Jacob, 1975) and an extension of the
Prandt! formula has been obtained The formulae connect the length
of the first wave to the mean diameter of the jet function of the
pressure at the nozzle In the present paper the physical vahdity
conditions of these formulae have been analyzed and numerical
results are presented JMB

A77-51610 # Queues with delayed, probabilistic feedback as
a model of air traffic control communications W W Bundy and W
C Giffin {Ohio State University, Columbus, Ohio) Operations
Research Society of America and Institute of Management Sciences,
Joint National Meeting, Miami, Fla, Nov 3-5, 1976, Paper 23 p 8
refs

The availability of aids to navigation and air traffic control
facifities 1s one of the factors which determine the ultimate capacity
of an airfleld An investigation 1s conducted of the air traffic
controller availability to pilots who need to engage 1n voice
communications with the controller The investigation makes use of
a mode! for the description of the communication network and the
measurement of i1ts performance The feedback model employed Is
examined The model utiizes the numerical technigues for solving
finite systems of linear differential equations with constant co-
efficients first proposed by Koopman (1972) Attention i1s given to
approaches for modeling the probability of feedback, the definition
of the probability state vector, the queue statistics calculated from
the numerically determined time-varying probability distribution,

and the results of a statistical analysis of voice communications
GR

A77-51613 # Estimation of helicopter performance by an
extended energy method improved by flight tests K Sanders
{Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt,
Institut fur Flugmechanik, Braunschweig, West Germany) Deutsche
Gesellschaft fur Luft- und Raumfahrt, European Rotorcraft and
-Powered_Lift Aircraft Forum, 2nd, Buckeburg, West Germany, Sept
20-22, 1976, Paper 13 p. 8 refs

This paper presents a useful method for obtaining hecliopter
performance data Only mimimal flight test data s required and the
method does not require excessive computer time The estimation of



helicopter performance by the energy method yields good results for
medum forward speeds The energy-method has been extended to
also include hovering, low speed, and high speed fhght It was found
that only a small number of flight test data points are needed to
obtain the required correction factors These factors cover effects
which are not considered in the simple downwash model, take into
account ground effect influences, and correct for power losses caused
by compressibility effects Results computed using the expanded
method were compared with flight test data for five different
helicopters Calculated results agreed closely with experimental
results when flight test data of sufficient accuracy was used (Author)
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STAR ENTRIES

N77-32079*# National Aeronautics and Space Administiation
Ames Research Center Moffett Field Calif
DETERMINING THE LIFT AND DRAG DISTRIBUTIONS ON
A THREE-DIMENSIONAL AIRFOIL FROM FLOW-FIELD
VELOCITY SURVEYS
Kenneth L Orloff May 1977 75 p
(NASA-TM-73247 A-7062) Aval NTIS HC AO4/MF AO1
CSCL 01A

The application of the incompressible momentum integral
equation to a three-dimensional airforl was reviewed to interpret
the resulting equations in a way that suggests a reasonable
experimental techmique for determining the spanwise distnibuticns
of hft and drag Consideration was given to constraints that
must be placed on the character of the vortex wake structure
shed by the wing to provide the familiar relationship between
Iift and bound vorticity It 1s shown that the induced drag
distribution 1s not directly measurable, but can be obtained via
the hft distnbution approximately for a deflected wake and exactly
for a planar wake Moreover 1t 1s shown that it i1s only necessary
to survey a short distance above and below the wing traiting
edge Examples are presented for several typical loading
distributions and the results of a numerncal simulation of the
suggested expenment are discussed Author

N77-32080*%f# National Aeronautics and Space Admnistration
Hugh L Dryden Flight Research Center, Edwards Calif
BUFFET CHARACTERISTICS OF THE F-8 SUPERCRITICAL
WING AIRPLANE
V Michael DeAngelis and Richard C Monaghan Sep 1977
30 p refs
(NASA-TM-56049 H-945) Avail NTIS HC AO3/MF A01 CSCL
01A

The buffer charactenstics of the F-8 supercritical wing airplane
were investigated Wing structural response was used to determine
the buffet charactenstics of the wing and these characteristics
are compared with wind tunnel mode! data and the wing flow
charactenstics at transonic speeds The wingtip accelerometer
was used to determine the buffet onset boundary and to measure
the buffet intensity characteristics of the awrplane The effects of
moderate traiing edge flap deflections on the buffet onset
boundary are presented The supercritical wing flow charactens-
tics were determined from wind tunnel and fiight static
pressure measurements and from a dynamic pressure sensor
mounted on the flight test airplane n the vicinity of the shock
wave that formed on the upper surface of the wing at transonic
speeds The companson of the auplane s structural response data
to the supercntical flow charactenstics includes the effects of a
leading edge vortex generator Author

N77-32081°%§ Nauonal Aeronautics and Space Administration
Langiey Research Center, Langley Station Va
AERODYNAMIC CHARACTERISTICS AT MACH NUMBERS
FROM 068 TO 216 OF A SUPERSONIC CRUISE FIGHTER
CONFIGURATION WITH A DESIGN MACH NUMBER OF
18
Barrett L Shrout Washington Sep 1977 79 p refs
{NASA-TM-X-3559 L-11604) Aval NTIS HC AO05/MF AO1
CSCL O1A

An investigation was made In the Langley 8-foot transonic
tunnel and the Langley Unitary Plan wind tunnel over a Mach
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N77-32084

number range of 0 6 to 2 16 to determine the static fongitudinal
and lateral serodynamic charactenstics of a mode! of a supersonic-
cruise fighter The configuration which 1s designed for efficient
cruise ar Mach number 18 s a iwmn-engine tailless arrow-wing
concept with a single rectangular inlet beneath the fuselage and
outboard vertical talls and ventral fins it had untnmmed values
of nft-drage ratro ranging from 10 at subsonic speeds to 6 4 at
the design Mach number The configuration was statically stable
both {ongitudinally and laterally Author

N77-32082*# Nanonal Aeronautics and Space Administration
Lew's Research Center Cleveland Ohio
COLD-AIR PERFORMANCE OF A 12 766-CENTIMETER-TIP-

OF ROTOR TiP CLEARANCE ON OVERALL PERFORMANCE
OF A SOLID BLADE CONFIGURATION
Jeffrey Haas (Army Air Mobility Research and Development Lab
Tleveland Ohio) and Milton G Kofskey Sep 1977 24 p refs
(NASA-TP-1032 E-9181) Avall NTIS HC AO02/MF AO1 CSCL
01a

Two tip clearance configurations one with a recess in the
casing and the other with a reduced rotor blade height were
investigated at design equivalent speed over a range of tip
clearance from about 20 to 50 percent of the stator blade
height The optimum configuration with a recess in the casing
was the one where the rotor tip diameter was equal to the
stator tip diameter (zero blade extension) For this configuration
there was an approximate 15 percent decrease in total efficiency
for an increase in tip clearance of 1 percent of stator blade
height For the reduced blade height configurations there was
an approximate 2 O percent decrease in total efficiency for an
increase tn tip clearance of 1 percent of stator blade height

Author

N77-32083*j§ National Aeronautics and Space Admistration
Langiley Research Center Langley Station Va
EFFECT OF ROTOR WAKE ON AERODYNAMIC CHARAC-
TERISTICS OF A 1/6 SCALE MODEL OF THE ROTOR
SYSTEMS RESEARCH AIRCRAFT
Raymond € Mineck (US Army Air Mobility Research and Develop-
ment Lab Langley Va)Washington Sep 1977 120 p refs
(DA Proj 1L1-61102-AH-45)
(NASA-TM-X-3548 L-11515)
CSCL 01A

Tests were conducted in the Langley V/STOL tunnel to
determine the effect of the main-rotor wake on the aerodynamic
charactenstics of the rotor systems research aircraft A 1/6-scale
model with a 4-blade articulated rotor was used to determine
the effect of the rotor wake for the compound configuration
Data were obtained over a range of angles of attack, angles of
sideslip, suxihary engmne thrusts rotor collective pitch angles
and rotor tip-path plane angles for several main-rotor advance
rattos Separate results are presented for the forces and
moments on the airframe the wing and the tail An analysis of
the test data indicates significant changes in the aerodynamic
charactenstics The rotor wake increases the longitudinal static
stabiity the ef'ective dihedral, and the lateral static stability of
the airfram: The rotor induces a downwash on the wing This
downwash decreases the wing lift and increases the drag The
asymmetncal rotor wake induces a differential Iift across the
wing and a subsequent rolhing moment These rotor induced
effects on the wing become smaller with increasing forward
speed Author

Avail NTIS HC AO6/MF AD1

N77-32084§ Naval Postgraduate Schoo' Monterey Calif -

DATA REDUCTION FOR THE UNSTEADY AERODYNAM!ICS

ON A CIRCULATION CONTROL AIRFOIL MS Thesis

Mar 1977 63 p refs

{AD-A041153) Aval NTIS HC A04/MF AO1 CSCL 20/4
Calculating the Wft drag and pitching moment coefficients

for an airfoil from the stauc pressure distnbution obtained from

wind tunnel tests s a routine task when steady flow 1s considered

but 1t 15 much more complicated when the airfoil is operating in



N77-32085

an unsteady flow field, similar to that expenenced by a helicopter
rotor blade, produced by an oscillating wind tunnel A data
reduction routine capable of condensing the large numbers of
data associated with the unsteady investigation, as well as a
numerical integration algonthm for the unsteady aerodynamic
coefficients, were developed, however, no unsteady data were
collected due to hardware failures The ability of the program
was demonstrated on previously obtained steady and quasi-steady
data and sample resuits were presented Author (GRA)

N77-32086§ Armament Development and Test Center, Eghn
AFB, Fla
TRANSONIC PRESSURE DISTRIBUTION ON AN AIRCRAFT

WING MODEL DURING ROCKET SLED RUNS
Final Report

Hans Rasmussen Mar 1977 73 p refs

{AD-A0418633, ADTC-TR-77-34) Avall NTIS

HC AO04/MF AO1 CSCL 20/4

Hardware and techniques are described which were used in
a senes of rocket sled runs aimed at measunng aerodynamic
data in the transonic speed regime during rocket sled runs Dunng
these tests surface pressure distribution was measured on an
arcraft wing mode! mounted in vertical position on a rocket
sled at Mach numbers between zero and Mach 0895 and at
Reynolds numbers (based on cord length) up to 23 millions
The data were collected while sweeping the entire Mach number
range both dunng acceleration and dunng deceleration Selected
data obtained in this test series are presented and compared
with wind tunnel and flight test results The influence of time
delay 1n the pressure tubing i1s discussed and methods for
compensating for this effect are presented Author (GRA)

N77-32090# Bolt, Beranek and Newman, Inc, Cambndge Mass
A GUIDE FOR ESTIMATION OF AEROACOUSTIC LOADS
ON FLIGHT VEHICLE SURFACES, VOLUME 1 Final Report,
Jan 1975 - Jul 1976
Enc € Ungar John F Wilby, Donald B Bliss B Pinkel and A
Galaitsis  Wright-Patterson AFB, Ohio AFFDL Feb 1977
207 p refs
(Contract F33615-75-C-3017)
(AD-A041198 BBN-3215-Vol-1, AFFDL-TR 76-01-Vol-1) Avall
NTIS HC A10/MF AO1 CSCL 20/1

A compilation 1s presented of the best avalable methods
for estimating the magnitudes, spectra and correlations of
pressures that act on the surfaces of flight vehicles due to
propulsion and powered hft systems, surface flows and arma-
ment Author (GRA)

N77-32091# Adwisory Group for Aerospace Research and

Development Parns (France)

SPECIAL COURSE ON CONCEPTS FOR DRAG REDUC-

TION

Jun 1977 294 p Presented at an AGARD Special Course at

the von Karman Inst Rhode-St-Genese, Beigum, 28 Mar

1 Apr 1977

(AGARD-R-654

HC A13/MF AD1
The results of aerodynamic research and development n

aircraft design to reduce drag, boundary layer controi, and

optimization of gas turbine intake system are evaluated n relation

with fuel consumption

ISBN-92-835-1247-2) Avail NTIS

N77-32092*# National Aeronautics and Space Admunistration
Langley Research Center Langley Station Va

AN OVERVIEW OF CONCEPTS FOR AIRCRAFT DRAG
REDUCTIONS

Jerry N Hefner and Denmis M Bushnell /n AGARD Spec
Course on Concepts for Drag Reduction Jun 1977 30 p refs

Avail NTIS HC A13/MF AO1 CSCL O1A

A current overview of aerodynamic drag reduction concepts
which have potential for reducing awcraft fuel consumption s
presented The discussion shows where the greatest percentages
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of aircraft fuel 1s burned and what areas have the greatest potential
for fuel conservation The paper deals with aerodynamic
improvements and touches only bnefly on structural and propulsion
improvements Concepts for reducing pressure drag f1e

roughness wave interference and separation drag) drag due to
lift/induced drag and skin-friction drag at subsonic and supersonic
speeds are emphasized Author

N77-32093*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va

METHODS FOR REDUCING SUBSONIC DRAG DUE TO
LIFT

R T Whitcomb /n AGARD Spec Course on Concepts for
Drag Reduction Jun 1977 17 p refs

Avall NTIS HC A13/MF AO1 CSCL 01A

The results of repeat experimental research on methods for
reducing subsonic drag due to hft are discussed The NASA
supercnitical airfoils and their apphication to structurally practical
wings with increased aspect radio are described A design
approach ana experimental results for wing-tip-mounted winglets
are presented Several methods for utiizing the thrust of jet
engines to provide reductions in the drag due to lift are aiso
discussed Author

N77-321014 DOD Arrcraft Ground Fire Suppression and Rescue
Office, Wright-Patterson AFB, Ohio
DESIGN OF A CASCADE FIRE APPARATUS FOR TESTING
COUNTERMEASURE EFFECTIVENESS Final Report, Jan -
Jun. 1978
S Wiersma R S Alger, R G McKee, and W H Johnson
Jun 1976 51 p refs
(AD-A043176, DOD-AGFSRS-76-7) Avail NTIS
HC AO4/MF AO1 CSCL 13/12

A cascade fire apparatus was designed to be used in the
evaluation of agent effectiveness and application techniques in
suppressing accidenta! aircraft ground fires involving fuels which
are cascading, spraying, or pouning The apparatus provides for
(1) a controllable burning rate (2) a reproducibte fire, (3) a
flame geometry that minimizes wind effects, and (4) an adjustable
size by virtue of its modular nature One of the two fuel supply
nozzling options yields a smokeless fire, however the other option
has better fire characteristics for evaluating some of the
countermeasures Suppression tests were conducted using PKP
and Monnex dry chemical agents and gaseous Halon 1211 It
was not possible to compare the effectiveness of Halon 1211
and the powder agents because of the different application rates
and capacities of the extinguishers tested and therefore the
different required fire size The apparatus appeared to be well
suited for evaluation of agent effectiveness against the kinematic
fires and also for traiming firemen in fighting these fires

Author (GRA)

N77-32102# National Transportation Safety Board Washington,
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING AIR TAXI OPERA-
TIONS, US GENERAL AVIATION, 19756
1975 130 p
(PB-267653/4, NTSB-AMM-77-10) Avail NTIS
HC AO7/MF AO1 CSCL 01B

Forty-three commuter air carmer and 157 on-demand air
taxi accident briefs are reviewed The bnief format presents the
facts, conditions, circumstances and probable cause(s) for each
accident Additional statistical information on all air taxs accidents
1s tabulated by type of accident phase of operation, injury index
aircraft damage. pilot certificate, injuries and causal/factor(s)

GRA

N77-32103 Texas Univ, Austin
GLOBAL POSITIONING SYSTEM NAVIGATION ALGO-
RITHMS Ph D. Thesis
Leonard Richard Kruczynski 1976 327 p
Avail  Univ Microfilms Order No 77-11544

The passive-ranging concept of the system and the vanous
haraware software and environmental factors which determine



system accuracy were examined The simulation of an aircraft
flight with satellite range and range-rate measurements and with
barometnc altimeter measurements s used to numerically evaluate
navigation algonthms The results show that accuracy s strongly
dependent on user-satelite geometry An exponentially correlated
random acceleration filter mode! for the aircraft. combined with
measurement bias models, was incorporated into an extended
Kalman fitter Numencal results show that, for the basic filter
model, filters which maintain good accuracy dunng the maneuver-
ing phases of flight have poor parformance durnng cruising flight
and conversely, filters which perform well dunng cruise, have
degraded accuracy during maneuvers Dissert Abstr

N77-32158%F Nauunai Aeronautics ana Space Agministration
Ames Research Center, Moffett Field, Calif
MULTIPLE CURVED DESCENDING APPROACHES AND
THE AIR TRAFFIC CONTROL PROBLEM
Sandra G Har (San Jose State Univ, Calif |, Duncan McPherson
(San Jose State Univ, Calif ), John Kreifeldt (Tufts Univ  Medford,
Mass ), and Thomas E Wemple Aug 1977 20 p refs
(Grant NGL-05-046-002)
(NASA-TM-78430. A-7151) Aval NTIS HC AO2/MF A01
CSCL 17G

A terminal area air traffic control simufation was designed
to study ways of accommodating increased atr traffic density
The concepts that were investigated assumed the availability of
the microwave landing system and data hink and included (1)
multiple curved descending final approaches, (2) paralle) runways
centified for independent and simultaneous operation under IFR
conditions, (3} closer spacing between successive aircraft, and
(4) a distnbuted management system between the air and ground
Three groups each consisting of three pilots and two air traffic
controllers flew a combined total of 350 approaches Piloted
simulators were supplied with computer generated traffic situation
displays and flight instruments The controllers were supphed
with a terminal area map and digital status information Pilots
and controllers also reported that the distnbuted management
procedure was somewhat more safe and orderly than the
centralized management procedure Flying precision increased as
the amount of turn required to intersect the outer mark decreased
Piots reported that they preferred the alternative of multiple
curved descending approaches with wider spacing between aircraft
to closer spacing on single, straight in finals while controllers
preferred the latter option Both pilots and controllers felt that
parallel runways are an acceptable way to accommodate mncreased
traffic density safely and expeditiously Author

N77-32106§ Technische Universitaet, Brunswick (West
Germany)  Sonderforschungsbereich 58 Flugfuehrung
CONTRIBUTIONS TO THE EVALUATION OF THE GERMAN
PROPOSAL DLS FOR A NEW MICROWAVE LANDING
SYSTEM. PART 1 [BEITRAEGE ZUR ERPROBUNG DES
DEUTSCHEN VORSCHLAGES DLS FUER EIN NEUES
MIKROWELLEN-LANDESYSTEM, 1 TEIL]
gee 1976 91 p refs Partly in GERMAN and ENGLISH
ol
(TUBS/SFB58/M1-Pt-1) Avall NTIS HC AO5/MF AQ1
Research projects in connection with the development and
evaluation of the German proposal DLS (Distance measuring
equipment-based Landing System) are presented Topics include
multipath propagation, systems capacity, and anthropotechnica!
aspects

N77-32106f Techmsche Universitaet, Brunswick (West
Germany)  Sonderforschungsbereich 58 Flugfuehrung
SIMULATION OF THE MULTIPATH PROPAGATION OF DLS
ISIM]UI.ATION DER MEHRWEGEAUSBREITUNG BEIM
DLS

H Ecklundt /n 1#ts Contnb to the Evaluation of the Ger Proposal
DLS for 8 New Microwave Landing System, Pt 1 Sep 1976
p 6-12 refs in GERMAN

Avall NTIS HC AO5/MF AO1
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Multipath propagation aspects of the German proposal for
DLS (Distance measuring equipment-based Landing System), 1e,
ground reflection building reflection aicraft reflection, diffuse
reflection, and hump deviation were simulated As a basis for
companson, the MIT bLincoln Laboratory multipath simulation
computer program was used The development of the program s
multipath dniver with MIT subroutines and mode! drniver with
model subroutines i1s descnbed ESA

N77-32107§ Technische Unwversitaet Brunswick {West
Germany)  Sonderforschungsbereich 58 Flugfuehrung
MEASUREMENT OF THE MULTIPATH PROPAGATION AT
THE BRUNSWICK TEST AIRPORT [MESSUNGEN DER
MEHRWEGEAUSBREITUNG AUF DEM TESTFLUGHAFEN
BRAUNSCHWEIG]

Peter Form and Springer /n its Contrib to the Evaluation of
the Ger Proposal DLS for a New Microwave Landing System,
Pt 1 Sep 1976 p 13-27 In GERMAN

Avall NTIS HC AO5/MF AO1

A mulupath instrument landing system was tested at
Brunswick airport, Germany The Doppler shift between direct
signal and reflected (buliding) system was used to separate the
signals The tests were performed with a Piaggio aircraft fiying
at 10 m alttude The Doppler shifts of the direct and reflected
signal (1011 MHz) were caiculated Evaluation of the test data
shows the technique to be promising ESA
N77-32108§ Technische Unwersitaet, Brunswick (West
Germany)  Sonderforschungsbereich 58 Flugfuehrung
THE BRUNSWICK DLS TEST AIRPORT AREA - A NON
CLEAN ENVIRONMENT
Peter Form Springer, and H Ecklundt /n sts Contnb to the
Evatuation of the Ger Proposal DLS for a New Microwave Landing
System, Pt 1 Sep 1976 p 28-37 Presented at the 6th
AWOP Working Group A Meeting, The Hague 5-16 Jul 1976

Avall NTIS HC AO05/MF A01

DLS-independent multipath measurements and multipath
environment simutation of the Brunswick test airport were made
The results show the rather strong mulitipath propagation
conditions under which the DLS microwave landing system 1s
being tested ESA

N77-32110 Technische Universitaet Brunswick {West Germany)
Sonderforschungsbereich 568 Flugfuehrung

INFLUENCE OF THE MULTIPATH PROPAGATION ON THE
DISTANCE MEASURING PART OF DLS [EINFLUSS DER
MEHRWEGEAUSBREITUNG AUF DEN ENTFERNUNG-
SMESSTEIL DES DLS]

Busch /n 1ts Contnb 10 the Evaluation of the Ger Proposal
DLS for a New Microwave Landing System Pt 1 Sep 1976
p 77-80 In GERMAN

Avall NTIS HC AO0S5/MF AO1

The influence of the multipath propagation on the distance
measunng component of DLS was investigated by computer
simulation The simufation program consisted of three phases
calculation of the demodulated signal calculation of the time
fatlures and reconstruction of the evaluation algonthm of the
DLS distance measuring component Results of the simulation
programs show that for a disturbed demodulated signal (DME-
impuise) the signal curve remains Gaussian ESA

N77-32111# Techrische Unwversitaet, Brunswick (West
Germany)  Sonderforschungsbereich 58 Flugfuehrung
PRESENTATION OF DLS INFORMATION
R Beyer /n its Contnb to the Evaluation of the Ger Proposal
DLS for a New Microwave Landing System, Pt 1 Sep 1976
p 81-84
Avall NTIS HC A05/MF AO1

Displays of DLS information are discussed taking the
advantages of DLS more flexible approach profiles new piloting
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techniques and as a consequence advanced cockpit instrumenta-
tion nto account It i1s concluded that the conventional cockpit
instruments generally are adequate for the conventional approach
with DLS and that DLS simphfies the design of fight dependent
circuits (e g gan programmers) needed 10 process relative position
nformation by providing absolute position information ESA

N77-32112§ Technische Unswversitaet Brunswick
Germany)  Sonderforschungsbere'ch 58 Flugfuehrung
CONTRIBUTIONS TO THE EVALUATION OF THE GERMAN
PROPOSAL DLS FOR A NEW MICROWAVE LANDING
SYSTEM, PART 2 [BEITRAEGE ZUR ERPROBUNG DES
DEUTSCHEN VORSCHLAGES DLS FUER EIN NEUES
MIKROWELLENLANDESYSTEM, 2 TEIL]
Mar 1977 79 p refs Partly in GERMAN and partly in ENGLISH
2 Vol
(TUBS/SFB58/M2-Pt-2) Aval NTIS HC AO5/MF AO1
Research projects in connection with the development and
evaluation of the German proposal DLS (Distance measurnng
equipment-based Landing System!) are presented Topics include
multipath propagation simulation, adjustable null-steenng In
elevation measurement mprovements to the DLS system
multipath immunity in mountainous sites and Salzburg scenano
for multipath simulation tests

{West

N77-32116# Techrische Universitaet Brunswick
Germany)  Sonderforschungsbereich 58 Flugfuehrung
MULTIPATH IMMUNITY OF MLS IN MOUNTAINOUS
SITES

Pater Form /n 1ts Contnb to the Evaiuation of the Ger Pioposal
DLS for a New Microwave Landing System Pt 2 Mar 1977
p 55-66 refs Presented at the 7th AWOP Group A Meeting,
London, Nov 1976

{West

Avail NTIS HC AO5/MF AQ1

The usability of microwave landing systems in mountainous
regions 1s discussed Some examples of operational sites partly
surrounded by mountains requinng curved approach or missed
approach procedures are given Salzburg Airport and Hong Kong
International Awrport The immunity of DLS (Distance measuring
eguipment-based Landing System) in such environments a result
of the pulse transmussion, 1s described In addition to narrow
angle focusing antennas, the used pulse technique generates
elliptical characteristics in space which limits the space for
transrission and eliminates multipath sources ESA

N77-32118§ Technische Universitaet Brunswick (West

Germany)  Sonderforschungsbereich 58 Flugfuehrung

CIVIL TRANSPORT AIRCRAFT SHORT RANGE ALL-

WEATHER FLIGHT [ALLWETTERFLUG ZIVILER TRANS-

PORTFLUGZEUGE IM NAMBEREICH]

Sep 1976 B2 p refs In GERMAN

(TUBS/SFBSS/F81976) Avail NTIS HC AO5/MF AQ1
Topics dealt with include fhight path and aircraft position

control, navigation and secunty systems instrumentation and

Fiuman factors engineering

N77-32119§ Techmische Unwersitaet Brunswick (West
Germany}  Sonderforschungsbereich 58 Flugfuehrung
INTEGRATED PATH GUIDANCE SYSTEM FOR UNCONVEN-
TIONAL APPROACH PROCEDURES [INTEGRIERTES
BAHNFUEHRUNGSSYSTEM FUER UNKONVENTIONELLE
ANFLUGVERFAHREN)]
K H Doetsch and R Brockhaus /n rts Ciwit Transport Aircraft
Short Range All-Weather Fiight Sep 1976 p 7-28 refs In
GERMAN
Avall NTIS HC AO5/MF AO1

Topics discussed include the hybnd computer system the
simulation program, simulator extensions test evaluation,
simulator tests, optimization of the multiparameter system, and
apphication of charactenstic frequency dnft curves for the
investigation of the breakdown secunty of flight control
systems ESA
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N77-32121§ Technische Unwversitaet Brunswick
Germany)  Sonderforschungsbereich 58 Flugfuehrung
FLIGHT MECHANICAL PROBLEMS IN CONNECTION WITH
THE INTERCEPTION FROCESS [FLUGMECHANISCHE
PROBLEME BEIM ABFANGVORGANG)

K Wilhelm /n its Civit Transport Aircraft Short Range All-Weather
Fhght Sep 1976 p 33-35 In GERMAN

(West

Availl NTIS HC A05/MF AO1

The influence of wind shearing on the flight path of an
arcraft was investigated using hybnd computer EAl Pacer 600
stmulation on the one hand and mathematical modeling on the
other hand A program to optimize the interception and
overshooting process by means of a digital computer program
was initiated ESA

N77-32123# Technische Universitaet Brunswick
Germany)  Sonderforschungsbereich 58 Flugfuehrung
RECOGNITION AND ELIMINATION OF INTERFERENCE
DISTURBANCES BY MODIFICATION OF THE RADIO FIELD
OF LANDING SYSTEMS WITH SPATIAL MODULATION
DEGREE DIAGRAMS [ERKENNUNG UND BESEITIGUNG
VON INTERFERENZSTOERUNGEN DURCH MODIFIKA-
TIONEN DES FUNKFELDES VON LANDESYSTEMEN MIT
RAEUMLICHEN MODULATIONSGRADDIAGRAMMEN]
Westphal /n its Civil Transport Aircraft Short Range All-Weather
Fhight Sep 1976 p 50-54 In GERMAN

(West

Avail NTIS HC A05/MF AO1

The influence of interference disturbed guidance signals on
the behavior of a generalized airplane model in the approach
phase was studied By means of a small tabletop calculator
EAI-TR 10 with a capacity of 20 summing amphfiers 20 coefficient
potentiometers « 12 integrating networks and a muitipher the
approach of a Boeing 707-312 without autopilot was simulated
It 15 shown that the simulation system has similar accuracies In
the fight dynamics as the real approach system ESA

N77-32129% Martin Marietta Aerospace Denver Colo Denver
Div
MICRON RELIABILITY ANALYSES Final Technical Report,
Apr 1974 - Apr 1977
Richard W Burrows and Ray A Holtz Jun 1977
(Contract F33615-74-C-1107)
(AD-A042987 MCR-74-164 AFAL-TR-77-62) Aval NTIS
HC AO8/MF AO1 CSCL 17/7

The purpose of the MICRON Reliability Analysis Program
was for Martin Maretta Corporation (MMC) to assist the Air
Force Avionics Laboratory to achieve 8 MICRON Inertital Navigation
System that would exhibit a high rehability and provide a
significantly reduced cost-of-ownership The approach used by
MMC 1o help attain the specified program goals included, but
was not hmited to prepanng a rehabiity program plan and
reliability test plan, performing independent rehability analyses
and assessments, preparing design guidelines, performing trade
off studies developing rehiability models supplying data. and
monitoring testing GRA

168 p

N7l-32131‘# National Aeronautics and Space Administration
Langley Research Center Langiey Station Va
VARIATION OF PITCHING MOMENT WITH ENGINE
THRUST FOR A TWIN-ENGINE COMMERCIAL JET
AIRCRAFT
Robert E Shanks Washington Sep 1977 15 p refs
(NASA-TM-X-3569 L-10984) Aval NTIS HC A02/MF AO1
CSCL 01C

Fhight tests were made to determine the effect of engine
net thrust on amplane pitching moment for a twin-engine
commercial jet transport in the approach climbout and descent
and cruise configurations The results indicate that for all the
conditions analyzed, the prtiching moment due to thrust 1s
somewhat higher than that estimated from the product of net
thrust and its moment arm (perpendicular distance from thrust
axis to the arplane center of gravity) The differences are attributed



to additional moments produced by nacelle normal force,
jet-induced downwash and interaction between wing flow and
engine nacelle flow Author

N77-32132§ Coast Guard Washington D C
WIDE AREA ILLUMINATOR DEVELOPMENT FOR US
COAST GUARD HH-3F HEUICOPTER Final Report, Jul
1976 - Jen 1977
James E Perry, Thomas Cassidy, Clifton S Fox and Gertrude
H Kornfeld Feb 1977 81 p Prepared by Army Night Vision
Lab Fort Belvorr Va
(AD-A041425 USCG-D-30-77) Avail NTIS
nC AD5/MF AO1 CSCL 13/1

A program to define and design a wide area dluminator to
be used on the United States Coast Guard HH-3F search and
rescue helicopters i1s descnbed An explanation of the Night Vision
Laboratory Computer search model and how it was used to
select the optimum light source for the application I1s gwen
Finally the completed purchase descnption and the test plan
for use in evaluating the hardware when developed 15 presented
It 1s anticipated that the first of the dluminators will be available
for testing on aircraft dunng 1978 Author {GRA)

N77-32138# Kaman Aerospace Corp ., Bloomfield, Conn
HELICOPTER TRANSMISSION VIBRATION AND NOISE
REDUCTION PROGRAM Final Report, Msy 1974 - Feb
1977
Michael A Bowes Nicholas Glansante, Robert B Bossler, Jr
and Alex Berman Jun 1977 156 p refs
(Contract DAAJ02-74-C-0039 DA Proj 1G2-62207-AH-89)
(AD-A042457 R-1495, USAAMRDL-TR-77-14) Avail NTIS
HC AO8/MF AO1 CSCL 01/3

A combined analytical and test program has been performed
to develop a method for analytically determining the vibration
and noise charactenstics of a helicopter transmission This effort
included formulation of the necessary analytical method, validation
of this method through direct companson with test data, and
use of the method to predict the effects of various transmission
design changes The analytical method formulated in this program
makes use of available techniques for predicting gear-mesh-
induced excitations These techniques have been expanded to
include a more ngorous treatment of spiral bevel and helical
gear induced mesh excitations Response of the dynamic system
15 predicted using a coupled torsion and bending analysis of the
gearshafts, and includes the effects of bearing and case
dynamics Predicted case surface response 1s used directly to
calculate radiated sound power GRA

N77-32140# Cahfornia Univ Los Angeles
and Structures
AN OPTIMALITY CRITERIA APPROACH TO THE MINIMUM
WEIGHT DESIGN OF AIRCRAFT STRUCTURES In-
tenm Report, 1 Mar 1976 - 1 Mar 1977
M W Dobbs and R B Nelson Mar 1977 96 p refs
(Grant AF-AFOSR-2640-74)
(AD-A042759, UCLA-ENG-7731 AFOSR-77-0844TR) Avail
NTIS HC AO5/MF AO1 CSCL 01/3

The research presented in this report 1s both a continuation
and an extension of the optimality cntena approach to structural
optimization reported in AFOSR-TR-75-1431 In the present study
the optimality cntena mathod 15 extended to provide a capability
for the automated mimmum weight design of elastic redundant
structures composed of one- and two-dimensional structural
elements and subjected to multiple independent static loading
conditions The design vanables are taken to be the thicknesses
of the structural elements These vanables are constrained to
be between specified maximum and mimimum values as are
the internal stresses in each element and the nodal displacements
of the structure Results are presented to indicate both the
excellent performance of the opumalty cntena method and the
wide range of structures which can be designed using the
algorthm Finally, the algonthm s extended to include the new

Dept of Mechanics
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(to automated design) and very important requirement that
structural integnty under the applied loads be maintained given
the presence of existing structural fatigue cracks This requirement,
which 1s cast in an energy format and incorporated in the design
algonthm as an mequality constraint 1s shown to have a dominant
effect in the design of safe minimum weight aircraft structures

Author (GRA)

N77-32141§ Defense Systems Management School, Fort Belvour,
Va
LIFE CYCLE COST REDUCTION TECHNIQUES ASSOCI-
ATED WITH ADVANCED MEDIUM STOL TRANSPORT
(AMST)
David R Forvile May 1977 35 p refs
(AD-A042880) Avall NTIS HC A03/MF AO1 CSCL 01/3
The report considers what factors have to be conceived
developed, and evaluated in designing a transport aircraft system
for introduction in the 198Cs The basic considerations are
cost and the attempts made to reduce cost throughout the life
cycle of the system AMST currently in the validation phase of
its hfe cycle, 1s evaluated The parameters considered for cost
reduction are range/payload cargo compartment size, operational
field length, engine avalability and crew size These tradeoffs
are considered in arnving at a DTC goal The LCC reduction
possibilities are considered separately The new concept of design
to fe cycle cost {DTLCC) is evaluated as 2 combination of DTC
goafs and LCC goals The Cost Analysis Cost Estumating (CACE)
mode! 1s used as the evaluator of operating and support costs
for the DTCC plan The resuits proved to be an overview of
concepts versus hard facts because of the sensitive nature resuiting
from the upcoming source selection Author (GRA)

N77-32143} Bell Helicopter Co Fort Worth, Tex
ROTORCRAFT FLIGHT SIMULATION WITH COUPLED

ROTOR AEROELASTIC STABILITY ANALYSIS
VOLUME 3 PROGRAMMER'S MANUAL Final Technicsl
Report

P Y Hsieh May 1977 84 p
{Contract DAAJ02-75-C-00256 DA Proj 1F2-62209-AH-76)
{AD-A042907 FTR699-099-022-Vol-3
USAAMRDL-TR-76-41C) Avall NTIS HC A05/MF AO1 CSCL
09/2

This report consists of three volumes and documents the
current version in the CB1 family of rotorcraft fight simulation
programs developed by Bell Hehcopter Textron This current
version of the digital computer program is referred to as AGAJ76
The accompanying program for calculating fully-coupled rotor
blade mode shapes s calied DNS100 Volume Ill, the Pro-
grammers Manual ncludes a catalog of subroutines and a
discussion of programming considerations GRA

N77-32146§ Texas Instruments Inc
Group
SYSTEM AVIONIC ARCHITECTURES FOR RPVs Final
Technical Report, 2 Feb - 2 Aug 1976
R Allen, L Chamberlin J Early J Graham, W Gnmes E Kanntis
A Minnick and T Shipchandler Wnght-Patterson AFB Ohio
AFAL Apr 1977 203 p refs
{Contract F33615-76-C-1215)
(AD-A041502, AFAL-TR-76-245) Avail NTIS
HC A10/MF AO1 CSCL 01/3

Results are presented from a 6-month study to design an
avionic digstal processing system for the multi-mission Advanced
Remotely Piloted Vehicle (ARPV) application The recommended
approach s a microprocessor-based design consisting of a
distnbuted processing network with modular processor/memory
elements (PEs) interconnected via a MIL-STD-1553A data bus
The objective was to design a digital processing system providing
not only adequate performance for the anticipated ARPV missions
but also the lowest possible life cycle cost (LCC) Three different
processing systems were designed to meet performance
requirements for specific postulated ARPV missions The total
LCC for each candidate system was then estimated using a
postulated 10-year hife-cycle scenano The optimum design was
selected on the basis of minimum LCC In addition to the mmimum

Dallas Equipment
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LCC the recommended system also provides the best performance
in terms of flight-cnitical reliability The extensive use of standard
modules throughout the distributed network provides flexible
system performance by allowing throughput capacity and/or
memory capacity to be increased readily as processing require-
ments demand The use of standard modules i1s also important
in achieving a low LCC Resuits from this study in particutar
the modular design of the basic PE are applicable not only to
the ARPV problem but other Air Force aviomic processing
applications as well Author {(GRA)

N77-32148# RAND Corp, Santa Moruca Calht ~
AVIONICS DATA FOR COST ESTIMATING -
Bruce E Armstrong Mar 1977 20 p Presented at the 1976
DoD Cost Analysis Symp Aurhe, Va 14-17 Nov 1976
(AD-A043265, P-5745-1) Avail NTIS HC A02/MF AO1 CSCL
01/3

Avionics cost has been a continuing problem to the defense
cost analyst The various services and the Office of the Secretary
of Defense {OSD) have sponsored numerous avionics data
collection efforts as well as funding various companies to develop
cost models and cost estimating relationships To mention a
few both the Air Force and the Navy and research firms such
as General Research Corporation {GRC), Research Management
Corporation {RMC), and Insuitute for Defense Analyses (IDA)
have all been mnvoived at one time or another with efforts to
develop the avionics cost estimation methods and a support'ng
data bank The reason for this levei of effort 1s that the costs
of avionics account for nearly 30 percent of the totai costs of
fighter ayrcraft and a significant amount in most other aircraft
types Yet because of rapid technological change typically smail
production runs and poor historical cost information reliabie
prediction of avionics costs has been impeded This paper
discusses a recent Rand study sponsored by OSD/Dlrector of
Planning and Evaluation (DP and E} which had the objective of
creating an avionics data base for tactical acraft GRA

N77-321474
Science Lab
ON THE IMPORTANCE OF PROGRAM INTELLIGENCE TO
ADVANCED AUTOMATION IN FLIGHT OPERATIONS
Final Report, 23 Jul 1973 - 22 May 1976
Robert T Chien Wnght-Patterson AFB Ohio Apr 1977 5t p
refs
(Contract F33615-73-C-1238)
{AD-AD042915 AFAL-TR-77-20) Avail NTIS
HC AO4/MF AO1 CSCL 01/4

In toda/ s sophisticated awrcraft much emphasis has been
placed on the acquinng of and the displaying to the pilot an ever
increasing amcunt of information obtained during flight missions
Thes has resulted n increased workloads for the pilot which
force hhm to evaluate highly complex sets of input data to
decide upon courses of action and then to implement those
actions in muumal times  Such a situation 1s seen as undestrable
because 1t increases the pitot s chances for making errors which
consequently lowers the probability of nussion success In order
to continucusly provide low workloads and hence more safety
for the piot his crew and the aircraft itself, the Coordinated
Science Laboratory has developed a system which relieves the
priot of having to deal with many situations which would detract
from his overall mission goals This intelligent computer-aided
decision mahkirg system (CADM)} works cooperatively with the
pilot 1in order to ensure the safety of the arcraft and its crew
thereoy allcwing the accomplishment of successful missions

GRA

N77-32148* Nauonal Aeronautics and Space Administration
Lewts Research Center Cleveland Ohio
PLATFORM FOR A SWING ROOT TURBOMACHINERY
BILADE Patent
Richard Ravenhall inventor (to NASA) (GE Cincinnatl) Issued
30 Aug 1977 5 p Filed 3 Feb 1976 Sponsored by NASA
(NASA-Case-LEW-12312-1 ~US-Patent-4 045 149 |
US-Patent-Appl-SN-654787 US-Patent-Class-416-135
US-Patent-Class-416-190 US-Patent-Class-416-193A -
tS-Patert Class 416-241A) Avall US Patent Office
21E

iilnois Univ Urbana-Champaign Coordinated

CSCL
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A rotor apparatus comprising @ pDlace idviitg & oot adaplsed
to swing laterally within a supporting spindle under impact loading
1s provided with a flow path defining platform The platform
comprises an inner shroud extending generally laterally of the
blade airfoll portion and adapted to swing laterally In one
embodiment wherein the blade primanly comprises a laminate
of composite filament phes, the inner shroud 1s bonded to the
laminate An outer shroud fixed with respect to the supporting
spindle, forms a lateral extension of the inner shroud with the
blade in 1its normal operating position The inner and outer shrouds
are provided with a par of complementary adjacent surfaces
contoured to pass in relatively close-fiting relationships to each
other when the blade swings under impact loadings

Official Gazette of the U S Patent Office

N77-32154*§ National Aeronautics and Space Administration
Lewis Research Center, Cleveland Ohio
EFFECT OF SLOTTED CASING TREATMENT WITH CHANGE
IN REYNOLDS NUMBER INDEX ON PERFORMANCE OF
A JET ENGINE
John E Moss Jr and Willis M Braithwaite Sep 1977 138 p
refs
{NASA-TP-1058 E-9185) Avail NTIS HC A02/MF AO1 CSCL
21E

A tp-treated J85-13 engine was tested at Reynolds number
indices {RNI) of 03 and 07 with a clean nlet tor 80 and
100-percent corrected engine speeds This engine was equipped
with a compressor case which allowed changes to the case
wall over the rotor tips of six of 1ts eight stages For all tests
the principal effects were {1) with tip treatment a stall pressure
ratio loss of 6 percent at 100 percent corrected engine speeds
for both the 03 and 07 RNI and (2) with and withour tip
treatment decreasing the RNI from 07 to O3 decreased the
stalt pressure ratio 3 8 percent for 100 percent corrected engine

“speed and 2 8 percent for 80-percent corrected engine speed

Author

N77-32166%4# National Aeronautics and Space Administration
Lewis Reseatch Center Cleveland Ohio
INTERACTION OF ROTOR TIP FLOW IRREGULARITIES
WITH STATOR VANES AS A NOISE SOURCE
James H Dittmar Oct 1977 14 p refs Presented 3t the
4th Aeroacoustics Conf Atlanta 3-5 Oct 1977 sponsored by
AlAA
(NASA-TM-73706} Avail NTIS HC A0O2/MF AO1 CSCi 21E
The role of the interaction of rotor tip flow wregulaniies
(vortices and vetocity defects) with downstream stator vanes s
discussed as a possible fan noise mechanism This 1s accompiished
by {1} indicating some of the methods of formation of these
flow irregularites (2) observing how they would behave w.an
respect to known ncise behavior and (3) attemnpting to compare
the strength of the rotor tip flow irregulanty mechamsr with
the strength of the more common rotor wake siatot mechanism
The rotor tip flow wrregularnity-stator interaction 1s inaicatea as
being a probable infight noise source Author

N77-32157*§ Natonal Aeronautics and Space Admuwstraticn
Lewis Research Center Cleveland Ohio
EFFECTS OF SIMULATED FLIGHT ON FAN NOISE SUP-
PRESSION
Marcus F Heidmann and Donald A Dietnich Oct 1977 34 p
refs  Presgnted at 4th Aeroacoustics Conf Atlania 3-5 Oct
1977 sponsored by AIAA
{(NASA-TM 73708 E-89247) Aval NTIS
CSCL 21k

Attenuation properties of three treated fan inlets were
evaluated Tunnel flow simulated the inflow clean up effect on
source noise observed in fught and allowed observation of the
blade passage frequency tone cut-off phenomensn Accushc
data consisted of isolated inlet noise measured n the far veld
at two fixed posittons and with traverses at four trequenc es
Attenuation and source noise properties with and without flignt
simulation ate compared and discussed Averaged atrena2u0n
properties showed relative agreement of the inlets with then

HC AO3/MF AO01



design intent however tunnel flow significantly affected the
attenuation spectra Author

N77-32168%# Nauona! Aeronautics and Space Administration
Lewis Research Center Cleveland, Ohio
ACOUSTIC PERFORMANCE OF INLEYT MULTIPLE-PURE-
TONE SUPPRESSORS INSTALLED ON NASA QUIET
ENGINE C
Harry € Bloomer John W Schaefer Edward J Rice and Charles
E Feler Oct 1977 16 p refs Presented at 4th Aeroacoustics
Conf Atlanta 3-5 Oct 1977 sponsored by AIAA
(NASA-TM-73713) Avall NTIS HC A02/MF AO1 CSCL 21E
The length of multiple-pure-tone (MPT) treatment required
to reasonably suppress the MPT s produced by a supersonic tip
speed fan was defined Other suppression broadband and blade
passing frequency which might be accomphshed were also
determined The expenmental results are presented in terms of
both far-fiela and duct acoustic data Author

N77-32159*§ National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
SUMMARY OF FORWARD VELOCITY EFFECTS ON FAN
NOISE
Charles E Feiller and John F Groeneweg Oct 1977 16 p
refs Presented at 4th Aeroacoustics Conf Atlanta, 3-5 Oct
1977 sponsared by AIAA
{(NASA-TM-73722 E-9209) Aval NTIS HC AO02/MF AO1
CSCL 20A

Available expernnmental data comparing the in-fiight and static
behavior of fan noise are reviewed These results are then
compared with recent data obtaned for a fan stage tested with
forward velocity in a low speed wind tunnel Tentative conclusions
are presented about the significance and nature of the changes
In noise observed when a forward vetocity 1s imposed Finally
the impiications of the emerging picture of in-fught fan source
noise for suppressor design are discussed Author

N77-32182§ Avco Lycoming Engine Group Stratford Conn
INVESTIGATION OF FACTORS CONTROLLING ENGINE
SCHEDULED OVERMHAUL T853/T68
Paut A King and Robert L Givens May 1977
{Contract DAAJO2-75-C-0018}
(AD-ACA42190 LYC-76-42 USAAMRDL-TR-77-9) Avail NTIS
HC Au9/MF AO1 CSCL 05/1

This report presents an analysis of the factors responsible
for the return of helicopter turbine engines to depot Engine
component causes are detalled from the larger set of total
system caused returns The derived data are used to identify
significant parameters which can allow the design of high initial
tme between-overhauls with an optimum growth rate Models
and examples of the design approach are presented with emphasts
on reliabdity and maintainability support The report 1s concluded
with a qualtative analysis of advanced component system
woncepts and thewr probable effect on TBO interval and safety/
mission reliability Author (GRA)

182 p refs

N77-32163§ Air Force Aero Propulsion Lab Wnght-Patterson
AFB Ohio
A REVIEW OF TURBOPROPULSION COMBUSTION
PART 1 FUNDAMENTALS OF COMBUSTION PART 2
TURBOPROPULSION COMBUSTION TECHNOLOGY
Summary Report, Mar 1975 - Dec 1976
Williarm S Blazowski and Robert E Henderson Jun 1977
60 p refs
{AD-A043C22 AFAPL-TR-77-41) Avail NTIS
HC AO4/MF AO1 CSCL 21/2

This report constitutes a repnnt of two chapters on turbopro-
pulsion combustion expressly prepared as part of a Propulsion
Text Book entitied A Comprehensive Study of Aircraft Gas Turbine
Engines, edited by G C Oates A variety of subjects are reviewed
ranging from fundamental chemistry thermodynamics and gas
dynamics of combustion to jet engine combustor design factors
perfurmance charactenstics and engineenng/analysis tools In
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addition the impact of environmental controls and regulations
1s discussed and the effects alternate and/or non-spec fuels
may have on combustion system performance are examined Each
chapter includes an extensive reference hst of related topics
many of which expand further on key points discussed GRA

N77-321644# Politecruico di Tonno (ltaly}  Ist di Macchine e
Moton per Aeromobi
PRELIMINARY INVESTIGATIONS OF THE UNSTEADY
FLOW IN TURBOJET ENGINES DURING TRANSIENTS
Maurizio Pandolfi and Luca Zannettt Mar 1976 23 p refs
{Contract CNR-75-00353 07-115 6799)
{Publ-PP-174) Avall NTIS HC A02/MF AO1

The problem of predicting the performance of turbojet
engines during transients is discussed Some resuits of computa-
tions about typical fast transients which may take place in turbojet
engines are presented The methodology 1s based on advanced
numerical techmques successfully developed for unsteady
gasdynamics problems, regarding the computational point of view
and on classical concepts widely used in turbomachine studies
regaraing the modelling of the actual machine The mamn limitations
are related to the modelling of transonic or supersonic flow at
the bladings which accrues at larger rotational speed ESA

N77-32173# Human Engineering Labs
Ground Md
COMPUTER-GENERATED DISPLAYS ADDED TO HEL
HELICOPTER OPERATIONAL TRAINER Final Report
Gordon L Herald May 1977 28 p
(AD A043267 HEL-TM-18-77) Avall NTIS
HC AO3/MF AO1 CSCL 05/9

A Singer-Link Helicopter Operational Trainer has been
interfaced with the US Army Human Engineering Laboratory s
Command Control Simulator computer to provide the helicopter
trainer with real-time computer generated cathode ray-tube
imaging displays This report discusses the equipment configura-
tion data collection dispiays and the hardware and software
problems associated with this development Author (GRA)

Aberdeen Proving

N77-322404
(England)
THE EFFECT OF SIMULATED AERODYNAMIC HEATING
ON THE STRENGTH OF THREE ROCKET MOTOR CASE
STEELS
G R Ramsden and D A R Herrick Jun 19768 24 p refs
(RPE-TR-45, BR55715) Aval NTIS HC A02/MF AO1

The effect of simulated aerodynamic heating on the strength
of three high strength steels used in rocket motor cases was
investigated Low-alloy steel RS 131 {1 % Cr-Mo) and 18 % Ni
maraging steels DTD 5212 and RPE 1090 (G 125) were tested
at temperatures up to 700 C attained in 5 sec The results
show that the reduction in short term strength of these metals
at elevated temperatures 1s not so great as to preclude their
use 1n Mach 3 missiles and In some types of Mach 4 missiles

Author (ESA)

Rocket Propuision Establishment, Westcott

N77-32280* National Aeronautics and Space Administration
Lewis Research Center Cleveland OChio
NICKEL BASE ALLOY Patent
John C Freche and Wilham J Waters inventors {to NASA)
issued 6 Sep 1977 3 p Fded 30 Dec 1975 Supersedes
N76-14247 (14 - 05 p 0557)
(NASA Case-LEW-12270 1 US-Patent-4 046 560
US-Patent-Appl-SN-645507 US-Patent-Class-75-170
US-Patent-Class-148-32 5)  Avaii US Patent Office CSCL
11F

A nickel base superailoy for use at temperatures of 2000 F
{1095 C) to 2200 F (1205 C) was developed for use as stator
vane matenal in advanczed gas turbine engines The afloy has a
nominal composition i weight percent of 16 tungsten
7 alumwinum 1 molybdenum 2 columbium 03 zircomum
02 carbon ard the balance nickel

Official Gazette of the U S Patent Office
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N77-324744# Royal Auwcraf* Fstabhshment Farnborough
{Engtand)
A PRECISION VOLTAGE REFERENCE UNIT FOR CALIBRA-
TING AIRBORNE DATA ACQUISITION SYSTEMS
D Thomas Dec 1976 31 p refs
(RAE-TR-76164 BR5606S) Aval NTS HZ A03/MF AO1

A precision voitage reference umit is descnbed which enables
the accuracy and precision of flight data acquisiion systems ta
be measured under operauonal conditions Two versions were
designed having outputs of 8 mV and 4 V which simuate
80% of the full scale output respectively of low leve! {10 mV)
and high level (5 V) transducer outpu*s and a rarge of source
impedances 1s also simulated The voltage stahility of the units
1s better than 0 01% for the high level version and 0 1% for the
low level version over the temperature range -40 to 80 C
The design 1s such that the magnitude of a number of error
sources (e g common mode voltages system input wnpedances
and offset voltages and curreits} can be determied

Authn- (ESA)

N77-32624§ Scope Electrunics Inc Reston Va
VOICE CONTROL SYSTEMS FOR AIRBORNE ENVIRON-
MENTS Finai Technical Report, & Jen 1976 - 4 Jan 1977
HIll Montague Gnffiss AFB N Y RADC Jun 1977 93 p
(Contract F30602-76-C-0127}
(AD-A043252 Rept-6205-C377 RADC-TR-77-189) Avail
NTIS HC AO5/MF AO1 CSCL 01/3

The effects of g-force stress on human voice patterns were
investigated with the objective of firyding means for making 1solated
word recognition word deviees work in the fighter aircraft
cockpit environment Data wers taken n a human centnfuge
with SCOPE Electronius Inc s Voice Data Entry System (VDETS)
used to prompt and pace the subjects Data were subsequently
digitized and stored for analysis and recognition experiments using
the VDETS algorithm with a number of vanauors FHecogntion
performance on the centnifuge data was Initially puor  Means
were found for improving it substantially through mudifications
to the VDETS algonthm and through preprocessag techniques
VDETS modifications included increased coding resolution
improved segmentation techniques and prowvision for multimoda
training Breathing noise elimination and inve:se futenng
preprocessing routines were effective  Vanaticns in spectial
charactenstics with g-force stress were found but no congistent
pattern was discerned The effectiveness of the nverse futering
led to the conclusion that the major problem was the 1dce m=sk
worn by the subjects, causing a vanable element 1n the acoust.s
transmission path  Additional work will be required to eliminate
face mask effects Augivr {(GRE;

N77-32673§ Defense Systems Management School Fort Belvoir
Va

A NEW LOOK IN RELIABILITY
MISSION ENVIRONMENT
Douglas P Dunbar Jr May 1977 40 p refs
(AD-A042781) Aval NTIS HC AO03/MF A01 CSCL 17/8
This study project examines the F-18 program s development
of an expected operational mission environment {OME) of the
arplane to tarlor existing specifications for design and test
requirements of systems and equipment Based on F-18 contractor
studies and repor:s plus interviews of contractor and Navy Project
Management Office personnel discussion s presented treating
establishment of mission prohles/envuronments expected
rehability improvements and lfe cycle cost savings Study
results indicate that use of the OME concept will significantly
increase F-18 operational reliability as compared to existing
carner-based aircraft Analysis also indicates that a ‘front end
investment cost of approximately three million dollars for OME
design and test of selected mission cntical equipment will result

F-18 OPERATIONAL

-in 3 savings-of over--100 million-doilars n-operating and support

costs through manpower spares and rework reductions
Recommendations include establishment of a requirement for
and standard methodology of developing mission profiles early
in the scquisition cycle of future systems The expected operational
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envi uoumert derived from these profiles should then form the
basehne for design and test requirements of system and
equipment Author (GRA)

N77-328504 Nationat Gas Turtune Estabhishment Pyestock
(England)
THE EFFECT OF FLIGHT ON THE NOISE OF SUBSONIC
JETS
B J Cocking Oct 1976 37 p refs Presented at the 3d
Aero-Acoust Specialists Conf Paio Alte Calif Jul 1976
(NGTE-R-343 BRS5516%}) Avait NTIS HC A03/MF AO1

The noise of a single-stieam circular et and a coaxial jet
with coplanar nozzles of 2 5 area ra*10 has heen measured under
simulated flight conditions 15 the RAE 24 ft wind tunnel The
majonty of tests we.e¢ conducted with the single-stream jet and
pnmary secuon of the coanal ,et at a nominal temperature of
880 K The data were used to quantify the effect of jet temperature
and were comb.ned with measurements from an earher test
series to estebnsh a predicticr method for the effect of flight
on the noise of singie-stream subsorc jets This method s based
on jet noise theoy modidied b, expetmentally derived constants
For coaxial jets 1t is concluaed t' 4t the noise reductions which
are independent of the secouzary stream velocity are predicted
to an acceptable degree by the methcd suggested for unheated
single-stream jets The predwction methods are suntable for both
OASPLs and spectia Author (ESA)

N77-32871§ Naval Air Development Center Warminster Pa
Crew Systems Dept
PREDICTION OF AIRBORNE TARGET DETECTION
Glona Twine Chisum 3 Jun 1977 27 p refs
{AD-AD41428, NADC-77102-40) Avail NTIS
HC AO3/MF AO1 CSCL 17/8

The wisibility of a uniformly iuminous object depends on the
apparemt contrast between the object and its background the
angular subtense of the object the contrast threshold of the
observer at the level of luminance to which the eyes are adapted,
the conditions and technique of observing and the shape of the
object Techmques for combining the influence ot the vanous
factors have been appled to the problem of predicting awrborne
target detectability Recommendations for actueving the desired
detectability are made Author (GRA)

N77-33040*# Academy of Sciences (USSR) Moscow National
Committee for the History of Science and Technology
ON THE WORKS OF S S NEZHDANOVSKY IN THE FIELD
OF FLIGHT BASED ON REACTIVE PRINCIPLES, 1880 -
18956 cl2
V N Sokolsky /n NASA Washington Essays on the History
of Rocketry and Astrorautics Vol 1 Sep 1977 p 125-139
refs
Avail NTIS MF AO01 SOD HC CSCL 22A

The work of a Soviet scientist and inventor of the 19th
century S S Nezhdanovsky s discussed Investigations in the
field of aircraft science and technology are emphasized in relation
to Nezhdanovsky s studies of using the jet principle in solving
the problem of human fight Nechdanovsky dealt with caiculations
of the speed at which combustion products flow and considered
such problems as fuel feeding into the combustion chamber by
means of pumps and the use of one of the fuel components
for cooling the walls of the combustion chamber BLP

N77-33100%# Aerophysics Research Corp, Bellevue, Wash

NSEG A SEGMENTED MISSION ANALYSIS PROGRAM

FOR LOW AND HIGH SPE AIRCRAFT VOLUME 2:

PROGRAM USERS MANUAL

D S Hague and H L Rozendaal Washington NASA Sep

1977 -175 p - - - -

{Contract NAS1-13599)

(NASA-CR-2808) Avall NTIS HC AOB/MF AQ0Y1 CSCL 098
A rapid misston analysis code based on the use of approximate

fight path equations of motion 1s described Equation form varnes



with the segment type, for example accelerations, chmbs, cruises,
descents, and decelerations Realistic and detailed vehicle
charactenistics are specified in tabular form in addition to its
mission performance calculation capabilities, the code also
contains extensive flight envelop performance mapping capabih-
ttes Approximate take off and landing analyses can be performed
At high speeds centnfugal Iift effects are taken into account
Extensive turbojet and ramjet engine scaling procedures are
incorporated in the code Author

N77-331014 Boeing Vertol Co, Philadelphia, Pa
PRODUCTY IMPROVEMENT PROGRAM EVALUATION
Final Report, 17 May 1978 - 17 Feb 1977
Stephen J Blewitt Jun 1977 118 p refs
(DA Proj 1F2-62209-AH-76)
(AD-A042134 D210-11146-2 USAAMRDL-TR-77-17) Avai
NTIS HC A06/MF AQ1 CSCL 01/3

This report presents the results of a study to develop an
analysis technique for evaluating the cost and operational
effectiveness of potential arrcraft modifications that affect reliability
and maintainabshity Author (GRA)

N77-33102*§ Vuginia Polytechnic Inst and State Univ,
Blacksburg Dept of Engineering Science and Mechanics
THREE DIMENSIONAL STEADY AND UNSTEADY ASYM-

T 7T “METRIC FLOW--PAST WINGS OF ARBITRARY PLAN-

FORMS
O A Kandd E H Arta and A H Nayfeh Sep 1977 33 p
refs
(Grant NGR-47-004-090)
(NASA-CR-145235) Aval NTIS HC A03/MF AO1
01A

The nonlinear discrete vortex method was extended to_treat
the problem of asymmetnc flows past a wing with leading-edge
separation including steady and unsteady flows The problem
was formulated in terms of a body-fixed frame of reference,
and the nonlinear discrete vortex method was modified accord-
ingly Only examples of flows past delta wings are presented
Companson of these results with expenmental results for a delta
wing undergoing a steady rolling motion at zero angle of attack
demonstrates the supserionty of the present method in obtaining
highly accurate loads Numerical results for yawed wings at large
angles of attack are also presented In all cases, total load
coefficients, pressure distributions and shapes of the free-vortex
sheets are shown Author

CSCL

N77-33103%§ National Aeronautics and Space Administration
Langlay Research Center, Langley Station, Va
PRESSURE DISTRIBUTIONS ON A 1- BY 3-METER
SEMISPAN WING WITH A NONSTREAMWISE TIP IN
SUBSONIC FLOW
Long P Yip and Gary L. Shubert (Joint Inst for Advan of Fhight
Sc1, Hampton, Va) Aug 1977 205 p refs
(NASA-TM-72755) Avall NTIS HC A10/MF AO1 CSCL O1A
Pressure distnbutions on 8 1- by 3-meter semispan wing
with 3 tip that i1s streamwise at O deg sweep are presented
The tip becomes nonstreamwise as the wing is swept At O deg
sweep angle, the semispan wing has a taper ratio of 10 and
NACA 0012 airfoil section contours The test was conducted in
the Langley V/STOL tunnel at a freestream dynamic pressure
of 2 48 kPa Pressure distributions are presented for sweep angles
of 10, 20. 30, and 40 with an angle of attack range from
-8 deg to 20 deg The data are presented without analysis or
discussion Author

N77-33104*%§ Kansas Univ, Lawrence

FLIGHT EVALUATION OF AN ADVANCED TECHNOLOGY

UGHT TWIN-ENGINE AIRPLANE (ATUT)

Bruce J Holmes Washington NASA Jul 1977 286 p refs

{Grant NGR-17-002-072)

(NASA-CR-2832) Avall NTIS HC A13/MF AO1 CSCL O1A
Project organization and execution, arplane descnption and

performance predictions, and the results of the flight evaluation

of an advanced technology light twin engine airplane (ATUT)

are prosented The ATLIT s a Piper PA-34-200 Seneca | modified
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by the instaliation of new wings incorporating the GA(W)-1
(Whitcomb) airfoil. reduced wing area, roll control spotilers, and
full span Fowter flaps The conclusions for the ATUT evaluation
are based on complete stall and rofl thght test results and partal
performance test results The Stalling and rolling characteristics
met design expectations Chimb performance was penalized by
extensive flow separation in the region of the wing body
juncture Cruise performance was found to be penalized by a
large value of zero hft drag Calculations shewed that, with proper
attention to ccnstruction details, the improvements in span
efficiency and zero hft drag wcuid permit the realization of the
predicted increases in crussing and maximum rate of chmb
performance Author

N77-33106%§ Aeronautical Ressarch Associates of Princeton,
Inc, N J

VORTEX INTERACTIONS AND DECAY IN AIRCRAFT
WAKES - Final Report -

Alan J Bilanin Miiton E Teske, Coleman DuPDonaldson and

Guy G Williamson Washington NASA Sep 1977 121 p
refs

(Contract NAS1-13939)

(NASA-CR-2870) Avall NTIS HC A06/MF AD1 CSCL 20D

The dynamic interaction of aircraft wake vortices was
investigated using both inviscid and viscous models For the
viscous model, a computer code was developed using a
second-order closure model of turbulent transport The phenom-
enon of vortex merging which resuits in the rapid aging of a
vortex wake was examined in detail It was shown that the
redistribution of vorticity during merging results from both
convective and diffusive mechanisms Author

N77-33107*§# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
NONLINEAR AEROELASTIC EQUATIONS FOR COMBINED
FLAPWISE BENDING, CHORDWISE BENDING, TORSION,
AND EXTENSION OF TWISTED NONUNIFORM ROTOR
BLADES IN FORWARD FLIGHTY
Knshna Rao V Kaza and Raymond G Kvaternik (NASA Langley
Res Center) Aug 1977 111 p refs
{NASA-TM-74059) Avail NTIS HC A0B/MF AO1 CSCL 01A
Second-degree nonlinear aeroelastic equations were devel-
oped using Hamilton s principle The implications of the slender
beam approximation as applied to the denvation of the second-
degree nonlnear equations of motion are discussed and a
mathematical ordenng scheme which 1s compatible with the
assumption of a slender beam s introduced The blade aerodynam-
ic foading was obtained from strip theory based on a quasi-steady
approximation of two dimensional, incompressible unsteady airfoit
theory The equations were compared with several of those existing
in the hterature and the results are discussed Author

N77-33108*§ National Aeronautics and Space Admimstration
Langley Research Center, Langley Station, Va
SUBSONIC LONGITUDINAL AERODYNAMIC CHARACTER-
1STICS AND ENGINE PRESSURE DISTRIBUTIONS FOR AN
AIRCRAFT WITH AN INTEGRATED SCRAMJET DESIGNED
FOR MACH 8 CRUISE
Jarrett K Huffman, Charies H Fox, Jr, and Patnck J Johnston
Aug 1977 400 p refs
(NASA-TM-X-73911) Avall NTIS HC A17/MF AO1
01A

A 1/10-scale model of & proposed hypersonic aiwcraft with
an integrated scramjet was tested The investigation took place
over a Mach number range from 02 to 07 and an angle of
attack range from 2 deg to approximately 17 deg at a sideshp
angle of O deg The pnmary configuration vanables studied were
engine location, internal engine geometry and external engine
geometry The results are presented without analysis Author

CsCL

N77-33112*§# Natonal Aeronauncs and Space Admimistration
Langley Research Center langtey Station Va

THMEORETICAL PARAMETRIC STUDY OF THE RELATIVE
ADVANTAGES OF WINGLETS AND WING-TIP EXTEN-
SIONS



N77-33114

Harry H heyson, Gregory D Rliebe and Cynthia L Fufton Sep
1977 75 p refs
(NASA-TP-1020 L 11679} Avall NTIS
CSCL O1A

It was found that for identica! increases in bending moment
a winglet provides a greater gamn n induced efficiency than a
tip extension Winglet toe i angle allows design trades between
efficiency and root moment A winglet showed the greatest
benefit when the wing loads were heavy near the tip Washout
diminished the berefit of aither tip modification and the gain m
induced efficiency became a function of Iift coefficient heavy
wing loadings obtained the greatest henefit from a winglet, and
low speed performance was enhanced even more than cruise
performance Both :ndured efficiency and bending moment
increased with winglet length and outward cant The benefit of
a winglet reiative to a tip extension was greatest for a nearly
vertical winglet Root bending moment was progortional to the
minimum weight of bending mater al requirted 0 the wing 1t s
a vald index of the impact of tip modifications on a new wing
design Author

HC A04/MF AO1

N77-33114%§ Douglas Asucraft Co Irc Long Beach, Cahf
WIND TUNNEL AND ARNALYNCAL INVESTIGATION OF
OVER-THE WING PROPULSICY/AIR FRAWME IRTERFER
ENCES FOR A SHORT-HAUL AIMCRAFY AT MACHK
NUMBERS FROM 08 TO 078 Fina! Raport
O D Wells M L Llopez H R Welge P A Henne, and A &
Sewell Wastungton NASA Sep 1977 244 p rers
{Contract NAS3-18284)
(NASA-CR-2905, MDC-J7801) Avail NT!S HC A11/MF AD1
CSCL O1A

Resu'ts of analytical csleiiatrons and wind tunne! tests at
cruise speeds of @ reorascatelive four engne shomn haul awrcrafh
employing upper surface Liowing (USB) with a supercriitical wing
are discussed Wind tu-nel tests covered a range of Mach number
M from 06 1o 078 Tastc erploted the use of three USB nozele
configurations Result: are shoan for the isolated wing body
and for each of the three nozzle types installed Experimental
results indicate that a low angle nacelie and streamnliie can-
toured nacelle yielded the sams interference dray at the desgn
Mach number A high angle powered Iift nacelle haa higher
interference drag primanly because ol racelie boattail low
pressures and flow separation Results of varnying the spacing
between the nacelles ana the use of tra:hn'g edge Hap deflecnions
wing upper surface contouring and a convergent-divergernt nozzis
to reduce potential adverse jet effects were slso mscussed
Analytical comparnisens with expenmental datz made £t <eleriad
cases indicate favorable agreem.ent Sytho,

N77-33116*} Natioral Aeronauncs and Space Admiristraton
Langley Research Center Langiey Staticn Va
TRANSONIC WIND-TUNNEL INYESTIGATION Q¢ TiiF
MANEUVER POTEMTIAL OF THE MNASA SUPERCRITICAL
WING CONCEPT, PHASE 1
James B Hallissy and Tnecdoie & Avers
1977 295 p refs
(NASA-TM-X-3534 L 11064) Avad HTIS HC A3/ MU Ayl
CSCL 01A

An investigation was ¢onducted 1 the YASS La~gley 800
transonic pressute tunnel a* Mach numbers friom U A0 1O 0375
w.th 3 vanable-wing sweep arplana moael » order te evahais
a senes of wings designed {o demonstrate the mareuve: L2tenhal
of the supercrnit.cal arrfod concept Both cerventidwai and
supercritical wing designs for several planfor.n cotfiguratiGas yegre
investigated with wing sweep anglez from 16 0 deg 10 725 deg,
depending on Mach number and ving configurzuun 1ja
supercntical wing configuraton showed sigmd can® imgroven,er -
over the conventiona! configyutations n drag-hvergence Macn
number and in drag level at transo ¢ rianeuver Londilione

AUtGr

Wasnnginn Sep

N77-33116*§ Natonal Aercaautics ard Space Addmes stigti
Largley Reseaich Center langlev S.ation Va

TRANSONIC AERODYAAMIC CHARACTERISTICS OF A
SUPERCRITICAL-WING TRANSFORT MODEL with
TRAILING EDGE CONTROLS

586

Michael J Mann and Richard A Langhars
1977 336 p refs
(NASA-TM-X-3431
CSCL O1A

The effects of wing trailing-edge control swifaces on the
static transonic aerodynamic characternstics of a transport
configuration with a supercritical wing were studied The
configuration was tested with both an area-ruled fuselage and 3
cyhndrncal fuselage The Mach namber range was fiom 0 B8O to
096 and the angle of attack range was from -1 deg to 12 deg
The Reynolds number was 1580 000 based on the mean
aerodynamic chord Tabular data are presented Author

Washingtornn  Oct

L-10871} Avar NTIS #LC A1S/MF A1

N77-33117*§ Nauonal Aeronautics and Space Admiunistration
Langley Research Center Langley Station, Va
TRANSONIC AERODYNAMIC CHARACTERISTICS OF A
SUPERCRITICAL-WING TRANSPORT MODEL WITH
TRAILING-EDGE CONTROLS, SUPPLEMENT, PART 1
Michael J Mann ang Richard A Langhans Washington Oct
1977 493 p
(NASA-TM-X-3431-Pt-1) Avail NTIS HC A21/8F AC1 CSC!
O1A

For abstract see N77-33116

N77-33118 *; Natonai Aeronautics and Space Admunistraticr,
Langley Research Center {angley Station Va
TRANSOMNIC AERODYNAMIC CHARACTERISTICS OF A
SUPERCRITICAL WING TRANSPORT NOOEL WITH
TRAIWLING-2DGE CONTROLS
Michael J Mann and Richard A Langhans WVroshungton  Out
1977 480 p
(NASA-TM-X-3431-P1-2) Aval NTIS HC A21/mF ACtE CHlL
OtA

For abstract see N77 33116

N77-33719%§ Natonal Aerorautics and Spac- Adn. metration
Langley Reseasch Center, Langiey Stauon Va
THANSORIC AERODYNARHC CHARAGCTIERISTICS OF @
SUPERCRITICAL-WING TRANSPORT MOTEL WITH
TRAILING EDGE CONTROLS
Michael J Mann and Richard A Langhans
1977 498 p
(NASA-TM-X-3431-Pt-3) Availl NTIS HC A2i/MF AO1 CSCL
01A

For abstract, see N77-33116

Washington  Oct

N77-33120%§ National Aeronautics and Space Admunistration
tangley Research Center Langley Station, Va
TRANSONIC AERODYNAMIC CHARACTERISTICS OF A
SUPERCRITICAL-WING TRANSPORT MODEL WITH
TRAILING-EBGE CONTROLS
Michael J Mann and Richard A Langhans Washington Oct
1977 476 p
(NASA-TM-X-3431-Pt-4) Aval NTIS HC A21/MF A0t CSCL
01A

For abstract see N77-33116

N77-33121%§ Textron Bell Aerospace Co Buffalo N Y Niagara
Frontier Operations
UNSTEADY SUPERSONIC AERODYNAMIC THEORY FOR
INTERFERING SURFACES BY THE METHOD OF POTEN-
TIAL GRADIENT Final Report
Wilham P Jones {Tex A&M Univ College Station) and Kan
Arppa Washington NASA Oct 1977 38 p refs
{Contract NAS1-13986)
(NASA-CR-2898} Avall NTIS HC AO3/MF AD' CSCiL O1A
A generalized solution of the hyperbolic wave equation was
further developed to relate the velocity components at a field
point to the potential gradient distnbution in the dependence
domain Singutar integrals were evaluated :n closed form with
numerical integratton methods for more complex but analytic
functions lIdealzation of the hfting suriaces by trapezoidal
elements with two sides parallel to the streamines 1s com
putationally efficient Streamwise integrals were performed
analytically anag spanwise integrals were neccessary only on



element leading and traiing sides All integrands vanish on the
Mach cone Pressure distrbution on a double delta wing and
generalized aerodynamic coefficients for three AGARD planforms
were calculated and compared with available resuits Author

N77-33122§ Naval Postgraduate School Monterey Cahf
INITIAL UNSTEADY AERODYNAMIC MEASUREMENTS OF
A CIRCULATION CONTROLLED AIRFOIL AND AN OSCIL-
LATING FLOW WIND TUNNEL M S Thesis
Emmett John Lancaster Jun 1977 74 p refs
(AD-A042102) Avall NTIS HC AO03/MF AO1 CSCL 20/4
Steady state results of hift developed by varying the momentum
blowing coefficient C sub mu upon a refurtiched Crrculatien
Control Rotor (CCR) airfoil section were favorable This thesis
was an expenmental investigation to quantitatively evaluate
whether the steady state results could be applied by a quass-
steady assumption when a harmonic perturbation of C sub mu
was supenmposed upon the steady value Results suggested an
attenuation in the dynarmic transfer function of dC sub P/d C
sub mu as the oscillating blowing frequency was increased Imtial
measurements indicated that the RMS C sub P perturbation
was an order of magnitude greater than the normalized RMS
velocity perturbation To further clanfy this situation investigations
were conducted to estabhsh a dynamic frequency response
cahbration of the wind tunne! Results confirmed the order of
magnitude difference between the RMS C sub P and normahzed
RMS velocity perturbations, indicating that the tunnel flow
environment was governed by Eulers equation in its complete
form rather than with the simplifications which lead to the
quasi-steady small perturbation theory GRA

N77-33124# Naval Postgraduate School, Monterey. Calhf
AN ANALYSIS OF PERSONNEL PARACHUTES FOR USE
BY MARINE CORPS FORCE RECONNAISSANCE UNITS
M 8 Thesis
Robert Joseph McLaughlin Mar 1977 125 p refs
(AD-A041151) Aval NTIS HC AO08/MF AO1 CSCL 01/3
There 1s an opportunity for the Manne Corps to adopt 8
free-fall parachute, especially for Force Reconnaissance units,
where the emphasis 1s on achieving an assigned mussion for the
Force Commander The subject of this thesis 18 to explore the
field of free-fall and high-ghde parachutes currently in use within
the military establishment and the civilan community and to
develop a model for selecting the most cost-effective free-fall
parachute for use in the Manne Corps Author {GRA)

N77-33128°%§ Scientific Translation Service Santa Barbara, Cafif
ANALYSIS OF AIR ACCIDENTS INVOLVING AIRPLANES
OR HELICOPTERS OF VARIOUS TYPES OF APPLICATION
T Kostia Washington NASA Aug 1977 21 p refs Transl
nto ENGLISH of Polish conf paper Presented at Ergonomics
in Aviat  1st Natl Sct Technol Conf, Warsaw, 17-19 May
1975 p 266-282 Onginal language document was announced
as A76-28551
(Contract NASw-2791)
(NASA-TT-F-17443) Aval NTIS HC A02/MF AO1
01C

The results are presented of a statistical analysis of air
accidents involving two- and four-engine communications arrcraft
and general aviation aircraft up to 57 tons with emphasis on
agricultural aircraft based on the whole on accident statistics
published by the Ciwvil Aeronautics Board The occurrence rate
of vanous kinds of accidents involving fatahties or not was
calculated the causes of the accidents are classified and some
conclusions are drawn from the results regarding possible
directions for future safer designs for general aviation aircraft

Author

N27-33129%§ Scientific Translation Service Santa Barbara Caht
NOTES ON THE POLLUTION OF AIRPLANES AND HELI-
COPTERS BY CHEMICALS DURING AGRICULTURAL
JOBS

CSCL
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N77-33132

Bemard Straszewski Washington NASA Aug 1977 S5 p
Transl into ENGLISH of Polish conf paper Presented at
Ergonomics 1n Aviat 1st Natt Sci Technol Conf, Warsaw
17-19 Mar 1975 p 326-328
(Contract NASw-2791)
(NASA-TT-F-17444) Avall
01C

Contamination of the fuselage the pilots cabin the engine,
and the onboard compressed air installations while spraying
agricultural fields 1s bnefly discussed Corrosion, service ife and
exposure of the pilot and service personnel to toxic chemicals
are among the factors considered JMS

NTIS HC AO02/MF A0t CSCL

N77-33130%§ National Aeronautics and Space Administration
Ames Research Center Moffett Field Cahf

A FUGHT INVESTIGATION OF THE WAKE TURBULENCE
ALLEVIATION RESULTING FROM A FLAP CONFIGURA-
TION CHANGE ON A B-747 AIRCRAFT -

Robert A Jacobsen and Barbara J Short Jul 1977 45 p
refs

(NASA-TM-73263, A-7116) Aval NTIS HC AO03/MF A0l
CSCL 01C )

A flight test investigation was conducted to evaluate the ef
fects of a flap configuration change on the vortex wake characteris-
tics of a Boeing 747 (B-747) aircraft as measured by differences
upset response resulting from deliberate vortex encounters by a
following Learjet aircraft and by direct measurement of the
velocities in the wake The flaps of the B-747 have a predommnant
effect on the wake The normal landing flap configuration produces
a strong vortex that 1s attenuated when the outboard flap segments
are raised, however extension of the landing gear at that point
increases the vortex induced upsets These effects are in general
agreement with existing wind tunnet and fhight data for the
modified flap configuration Author

N77-33131§ National Aeronautical Lab Bangalore (India)
Information Centre for Aeronautics
BQIR‘D STRIKE HAZARDS A BIBLIOGRAPHKY, 1971
197
H § S Munthy, comp Jun 1977 22 p
(NAL-Bibl-Ser-77) Avail NTIS HC A02/MF AO1

A comprehensive collection of hterature on aircraft bird
stnike hazards i1s presented The entries are arranged 1n10 Ssix
groups (1) iterature survey (2) bird ingestion (3) envi.onmentat
control (4) laser techmiques, (5) radar techniques ana {6}
structural design An author index 1s provided Author

N77-33132§ ARA Inc. West Covina Calif
INVESTIGATION OF AN ALUMINUM ROLLING HELIX
CRASH ENERGY ABSORBER Finsl Report, Feb - Dec
1976
Bernard Mazelsky May 1977 36 p
{Contract DAAJ02-75-C-0015)
(AD-A042084 ARA-176 USAAMRDL-TR-77-8) Avai NTIS
HC AO3/MF AO1 CSCL 01/3

This report covers an investigation of various aluminum alloy
wires suitable for a rolling hehx energy absorber strut {TOR-SHOK)
for use in crashworthy troop seats Several aluminum alloy wire
types were investigated to determine the linear stroking
distance that the device could endure prnor to the breaking of
the hehlical wires and to ascertain compatibility with the 6661-T6
aluminum tubes that are used as the struts to transmit the
impact forces into the energy-absorbing helical wires Once the
wire was selected several struts were fabricated and tested In
addition, two units were subjected to environmental ‘ests n
accordance with Military Standard 810B and were siaticaliv
tested after the environmental tests This study indicazed that
the most compatibie aluminum ware to be used with the 6061-T6
aluminum tubing 1s the 5056-H38 senes alumintm wire The
devices after being subjected to the environme~tal tests
performed the same as those devices that were no* subje~ted
to the environmental tests This was prnmarnily a resuit of properiv
anodizing and sealing the aluminum tubing GRA



N77-33135

N77-33136§ Calspan Corp Buffalo, N Y
MULTIPATH AND PERFORMANCE TESTS OF TRSB
RECEIVERS iInterim Report, 1974 - Mar 1977
J Beneke C W Wightman C B Vallone, and A M Offt Mar
1977 210 p refs
{Contract DOT-FA74WA-3445)
(AD-A041891 FAA-RD-77-66. CALSPAN-AG-55680-E-1) Avail
NTIS HC A10/MF AO1 CSCL 17/7

A landing system simulation program has been carried out
m support of the Microwave Landing System (MLS) program of
the Federal Aviation Admumistration Both scanning beam and
doppfer scan techmiques were simulated and several angle
processors were tested with each technique This report contains
the results of extensive simulation evaluations on the time
reference scanning beam (TRSB) system The results of the
doppler simulation tests are published in the Calspan Technical
notes referenced in this report A representative set of multipath
parameters was selected and used to explore the dynamic
charactenstics of the TRSB technique Tests were run to determine
the multipath error magnitude as a function of separation angle
amplhtude scalloping frequency and different processor parame-
ters These tests were conducted on a TRSB simulator that
uses a computer to control the multipath parameters for each
scan Typical multipath scenanos were programed that represented
the signals an aircraft would receive when flying through a
multipath interference region Some of the multipath scenarios
used in the ICAOQ AWOP evaluations were simulated The receivers
used in the ICAOQ fught test program were evaluated in the
simulator A breadboard processor was developed that operates
as a dwell gate processor simiar to the flight test receivers, or
as a single edge processor (SEP) to evaluate the flare system
A closed loop simulation, including arrcraft and autopilot
charactenstics MLS signals with dynamic multipath charactenstics
and the MLS processor, was used to determine the aircraft
perturbations resulting from hangar multipath reflections  GRA

N77-33136§ Boeing Commercial Airplane Co. Seattle Wash
AIR TRAFFIC CONTROL EXPERIMENTATION AND EVAL-
UATION TEST
S G Wison C V Paulson, and | R Reese Sep 1976 157 p
refs
{Contract DOT-TSC-707-6)
(AD-A041971 D6-44051, FAA RD-75-173-6, FAA-76-22-6)
Avail NTIS HC AO8/MF A0t CSCL 17/7

Results of performance evaluation of voice, digital data and
ranging modems n the aeronautical satellite environment are
given Approximately 80 hours of modem performance data were
acquired on board an FAA KC-135 jet aircraft operating over
the North Atlantic L-band test signals received at the aircraft
were generated by ATS-6 satellite relay of transmussions from a
NASA ground station The modem evaluation tests were
conducted between September 1974 and Apnl 1975 as part of
the US Department of Transportation (DOT) aeronautical
technology test program The U S DOT tests were a component
of the International ATS-6 L-Band Expeniment coordinated by
the NASA/Goddard Space Fhight Center Measured modem
performance includes the word intelhgibility achheved by four
distinct speech transmission modems, the average bit-error
probability and error patterns associated with five phase-shift-
keyed 1200-bps data modems and the rms ranging accuracy
achieved with two ranging modems In each case the performance
was evaluated as a function of carrer-to-noise density ratio (C/No)
and direct-signal-to-multipath-signal ratio {S/1) Testing was
performed with representative operational-class aircraft antennas
as well as with special antennas, allowing the variation of the
relative multipath level GRA

N77-33137# Transportation Systems Center, Cambndge, Mass
REQUIREMENTS FOR FLIGHT TESTING AUTOMATED
TERMINAL SERVICE Intenm Report
Joseph S Dumas May 1977 39 p ref
(AD-A041975 TSC-FAA-77-3 FAA-AEM-77-6) Aval NTIS
HC AO3/MF AO1 CSCL 17/7

This report descnibes requirements for the fiight tests of the
baseline Automated Terminals Service (ATS) system The overall
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objective of the flight test program 1s to evaluate the feasibility
of the ATS concept Within this objective there are two
categones of specific ATS flight test objectives (1) the objectives
concerned wrth venfying the basic advisory capabilities of ATS
and (2) the objectives concerned with evaluating pilots responses
to ATS messages The fliight testuing 1s broken down into three
parts Part | will consist of system checkout flights Part Il will
consist of validation and some pilot evatuation tests and will be
conducted at NAFEC Part 1Il will consist pnmanly of normal
arport operations at a selected general aviation airport The
requirements for the Part Hl and ill evaluations of each of the
ATS services to piiots are presented For each service there i1s
a histing of the major 1ssues involved in the evaluation and a
discussion of the methods to be used in the evaluation The
description of the test methods for each service presents the
type of missions that wili be required along with a table showing
the measures to be taken and the sources of data where these
measures can be most easily obtained Author {GRA}

N77-33140f Techrische Uniwversitaet Brunswick {(West
Germany)  Sonderforschungsbereich 58 Flugfuehrung
MEASUREMENTS OF THE INFLUENCE OF STATIC AND
DYNAMIC INTERFERENCE ON AN ILS-RECEIVER AND
MEASUREMENT OF THE CAPTURE EFFECT WITH THE
DOUBLE FREQUENCY PROCEDURE [MESSUNGEN DES
EINFLUSSES STATISCHER UND DYNAMISCHER INT-
ERFERENZ AUF EINEM ILS-EMPFAENGER UND MESSUNG
DES} CAPTURE-EFFEKTES BEI ZWEIFREQUENZVERFAMN-
REN
P Form R Sprninger, and U Stoldt
GERMAN
(TUBS/SFB58/50) Avall NTIS HC A02/MF AO1

Static and dynamic interference of an onboard instrument
landing system were investigated The static interference tests
show that the phase difference between effective and disturbance
signal 1s the most important factor Dynamic interference caused
by Doppler shift resutting from the moving aircraft leads to an
interchange of side bands and therefore of the information content
Measurement of the capture effect of the double frequency
procedure showed that the disturbed signal can probably be
suppressed to a large extent ESA

Sep 1976 25 p In

N77-33142§ European Space Agency, Pans (France)
MONTE CARLO SIMULATION OF VOR/DME HOLDING
PROCEDURES BASIC NOTIONS AND APPLICATIONS
Holger Schnuerer Sep 1877 29 p refs Transt into ENGLISH
of ‘Grundlagen u Anwend der Simuiation von VOR/DME
Warteverfahren mit der Monte-Carlo-Tech © DFVLR, Brunswick
Report DLR-FB-77-08, 17 Mar 1877 Onginal report in GERMAN
previously announced as N77-30105 Original German report
available from DFVLR Cologre DM 13 70
(ESA-TT-419 DLR-FB-77-08) Aval NTIS HC A03/MF AO1
Using DME n addition to VOR allows a better use of the
airspace for holding procedures in civil aviation As yet there
are no procedures agreed on by the international authonties for
the construction of the airspace to be reserved for a safe execution
of these holding procedures A method for the construction of
holding areas of different probabihties 1s descnbed in which the
simulation of fight paths 1n a computer using the Monte Carlo
technique has special importance The simulation allows the
apphication of an extensive and detailled error model In add:-
tion the locally different physical conditions may be taken into
consideration Both factors are most important for safe and
economical use of airspace Author (ESA)

N77-33143§ Sikorsky Aircreft, Stratford, Conn
PERFORMANCE FLIGHT TESTS OF THE RH-53D DESIGN
GROWTH CONFIGURATION
J McCauley 4 Nov 19768 215 p refs
{Contract NOO019-74-C-0183)
{SER-651318) Avall NTIS HC A10/MF AO1

Performance of the RH-53D design growth configuration
{DGC) helicopter was evaluated during hover level flight forward
chimb, and dynamic tow Test results demonstrate significant



improvements 1n aircraft performance when compared with the
standard RH-53D The RH-53D (DGC) achieved out of ground
effect hover at a gross weight of 50,000 pounds Level figh*
tests showed sn improved capability dunng heavy weight leval
fight and indicated the ability of the RH-53D (DGC) to maintain
level fight at 50 000 pounds with one engine inoperative Dynamic
tow tests demonstrated the ability of the helicopter to safely
accomplish the tow mission with a significant marg:n of available
power remaining Author

N77-33144§ Sikorsky Atrcraft Stratford, Conn
HANDLING QUALITIES OF THE RH-83D IN THE DESIGN
GROWTH CONFIGURATION
L. Bajorinas and P Gnswold 11 Oct 1976 226 n ref
{Contract NOOO19-74-C-0183)
(SER-851317) Avail NTIS HC A11/MF AO1

A flying gualities flight test program was conducted on the
RH-53D in the Design Growth Configuration which included use
of improved rotor blades, T64-Ge-415 engine ratings, ana
increased drnive train input horsepower (8660) Sideward flight
characteristics, control power and control margins dynamic
stability, maneuver stabiity and response equivalent to axternal
disturbance were investigated as well as engine-out characteristics
In static tow, at altitude, and near the surface Tests were made
at 42,000 ibs and the design alternste gross weight of
50.000 Ibs No significant differences between the handlng
qualities of a production RH-53D and one in the Design Growrh
Configuration were found. and no flight control nigging or AFCS
gain changes were required The maximum flyaway gross weight
following a single engine power loss during tow was increased
The height-velocity charactenstics at 50,000 lbs GW waere
improved over those at 42 000 ibs i production RH-530
configuration Author

N77-33148%§ National Aeronautics and Space Admimistration
Langley Research Center Langley Station, Va
AN ELEMENTARY ANALYSIS OF THE EFFECT OF SWEEP,
MACH NUMBER, AND LIFT COEFFICIENT ON WING-
STRUCTURE WEIGHT
Albert C Kyser Sep 1977 31 p ref
(NASA-TM-74072) Avad NTIS HC AQ3/MF AO1 CSCL 01C
Results are presented from an elementary analysis of the
effect of sweep angle on the 1dealized structural weight of swept
wings with cruise Mach number M and hft coefficient C sub L
as parameters The analysis indicates that sweep IS unnecessary
for cruise Mach numbers below about 080, whereas for the
higher subsonic speeds, a well defined minimum-weight condition
exists at a sweep angle in the neighborhood of 35 deg or 40 deg.
depending on M and C sub L The results further indicate that
wing-structure weight increases sharply with Mach number in
the high subsonic range with Mach 085 wings weighing half
again as much as Mach 075 wings Weight 1s also shown to
increase with cruise hft coeffictent but the effect i1s not strong
for the usual range of design Iift coefficients Mimimum wing-
structure weight 1s found to occur at a ratio of thickness to
normal chord of about 18 percent, but it 1s concluded that the
thickness ratio for opttmum wing design would probably lie n
the range of 12 to 15 percent Author

N77-33147*§ Boeing Commercial Airplane Co, Seattle Wash
Prehminary Design Dept
TECHNICAL AND ECONOMIC ASSESSMENT OF SWEPT-
WING SPAN-DISTRIBUTED LOAD CONCEPTS FOR CIVIL
AND MILITARY AIR CARGO TRANSPORTS
Oct 1977 152 p refs
{Contract NAS1-14667)
INASA-CR-145229 D6-45159) Avail NTIS
HC AO8/MF A0t CSCL 01C

The feasibihity of large freighter asrcraft was assessed including
the impact of military requirements on the performance.
economics. and fuel consumption charactenstics Only configura-
tions hawving net payloads of 272 155 to 544 311 kilograms
contained within swept wings of constant chord were studied
. These configurations were of advanced composite construction
‘with controllable winglets and full-span digitally-controlled
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N77-33150

trailing-edge surfaces Cwvil, military and joint civil/ military
production programs were considered Author

N77-33148°%§ Virgima Unw  Charlottesville
Engineening Science and Systems
THE DEVELOPMENT OF A MODEL FOR PREDICTING
PASSENGER ACCEPTANCE OF SHORT-HAUL AIR
TRANSPORTATION SYSTEMS
A Robert Kuhithau and Ira D Jacobson Sep 1977 59 p
(Grant NGR-47-005-181)
(NASA-CR-145250, UVA/528060/ESS77/111) Avall NTIS
HC A04/MF AO1 CSCL 01C

Meamnaful cnitena and mathodology for assessing, patica-
tarly in the area of nde quality the potential acceptability to the
traveling public of present and future transportation systems were
investigated Ride quality was found to be one of the important
vanables affecting the decision of users of air transportation,
and to be influenced by several environmenta! factors especially
motio, noise pressure temperature and seating Models were
developed to quantify the relationship of subjective comfort to
all of these parameters and then were exercised for 3 varety of
situations Passenger satisfaction was found to be strongly related
to nde qualty and was so modeled A computer program was
developed to assess the comfort and satisfaction levels of
passengers on aircraft subjected to arbitrary fight profiles over
arbitrary terrain A model was deduced of the manner in which
passengers integrate isolated segments of a fight to obtain an
overall trip comfort rating A method was established for assessing
the influence of other links {e g. access, terminal conditions) in
the overall passenger trp Author
N77-33149*§ Douglas Aircraft Co, Inc Long Beach Calf
MODELING AND PARAMETER UNCERTAINTIES FOR
AIRCRAFT FLGHT CONTROL SYSTEM DESIGN
Final Repont
J D McDonnell, R A Berg, R M Heimbaugh and C A Felton
Washington NASA Sep 1977 132 p refs
(Contract NAS1-14151)
(NASA-CR-2887 MDC-J4555) Aval NTIS HC AO07/MF AO1
CSCL 01C

Values of plant dynamic uncertainties for some recent aircraft
design and development programs are given Histones of pertinent
aerodynamic, inertial and structural parameter vanations are given
for a penod of time from program initiation to aircraft certification
These data can be used as typical of future vehicles so that
control system design concepts are evaluated with due considera-
tion to their sensitivity to uncertainties in ptant dynamics Author

Dept of

N77-33150°%# National Aeronautics and Space Administration
tangiey Research Center Langley Station, Va
BEHAVIOR OF AIRCRAFT ANTISKID BREAKING SYSTEMS
ON DRY AND WET RUNWAY SURFACES A SLIP-RATIO-
CONTROLLED SYSTEM WITH GROUND SPEED REFER-
ENCE FROM UNBRAKED NOSE WHEEL
John A Tanner and Sandy M Stubbs Washington Oct 1977
167 p refs
(NASA-TN-D-8455 L-11292)
CsCL 01C

An expenmental investigation was conducted at the Langley
awrcraft landing loads and traction facility to study the braking
and cornenng response of a slip ratio controlled aircraft antiskid
braking system with ground speed reference denved from an
unbraked nose whee! The investigation, conducted on dry and
wet runway surfaces, utihzed one main gear wheel. brake and
tire assembly of a DC-9 senes 10 airplane Dunng maximum
braking, the average ratio of the drag force friction coefficient
developed by the antiskid system to the maximum drag force
frniction coefficient available was higher on the dry surface than
on damp and flooded surfaces, and was reduced with highter
vertical loads. higher yaw angles, and when new tire treads
were replaced by worn treads Simiarly, the average ratio of
side force fnction coefficient developed by the tire under antiskid
control to the maximum side force friction coefficient available
to a freely rolhing yawed tire decreased with increasing yaw
angle, generally increased with ground speed, and decreased
when tires with new treads were replaced by those with worn
treads Author

Avail NTIS HC A08/MF AO1



N77-33151

N77-333181°f National Aeronautics and Space Administration
Ames Research Center, Moffett Fieid, Calif
LORGITUDINAL HARDURNEG QUAMITIES DURING AP-
PROACKH ARD LARDING OF A POWERED UFT STOL
AIRCRAFT
James A Franklin and Robert C Inms Mar 1972 68 p refs
(NASA-TM-X-62144) Avai NTIS HC AO4/MF AO1 CSCL
01C

Longitudinal handling qualtties evaluations were conducted
on the Ames Research Center Flight Simulator for Advanced
Aircraft (FSAA) for the approach and landing tasks of a powered
hft STOL research aircraft The test vehicle was a C-8A aircraft
modified with 8 new wing incorporating internal blowing over
an augmentor flap The investigation included (1) use of
varnious fhight path and airspeed control techniques for the basic
vehicle, {2) assessment of stability and command augmentation
schemes for pitch attitude and airspeed control, {3} determination
of the influence of longitudinal and vertical force coupling for
the power control {4) determination of the influence of pitch
axis coupling with the thrust vector control and (5) evaluations
of the contribution of stability and command augmentation to
recovery from a single engine failure Results are presented in

the form of pilot ratings and commentary substantiated by landing

approach time histories Author

N77-331562)
Columbus Aircraft Div
EVALUATION OF COMPOSITE WING FOR XFV-12A
AIRPLANE Fino! Report, 28 Jun 1974 - 31 Aup. 1276
D N Ulry R W Gehnng, and K | Clayton Dec 1976
320 p \
(Contract N62269-74-C-0577)
(AD-A041208, NR76H-135 NADC-77183-30)
HC A14/MF AO1 CSCL 11/4

A prior study conducted for the Naval Air Systems Command
for application of advanced composites in the XFV-12A aircraft
indicated the wing torque box to be the component of airframe
structure having the greatest potental for significant weight
savings through composite matenal applcation A Phase H
design/deveiopment program was undertaken to develop detail
design concepts for a XFV-12A composite wing box and fabricate
a representative section of this wing box for development test
and evaiuation to provide a base for subsequent Phase I fuli
scale venfication testing GRA

Rockwell International Corp, Columbus, Ohio

Avall NTIS

N77-33163§ Naval Postgraduate School. Monterey, Cahf
HUMAN FACTORS ERGINEERING CONSIDERATIONS IN
DESIGNING NAVAL AIRCRAFY FOR MAIRNTAIRABIUTY
Wilham Edward Baumgartner Jun 1977 109 p refs
{AD-A041156) Avall NTIS HC AO6/MF AO1 CSCL 01/3

Rising maintenance costs and the necessity for increased
availability have resulted in a new emphasis on maintainability
as a design parameter in the acquisition of Naval air systems
Human factors engineernng, traditionally considered a means of
improving operator performance, s also a designer's tool for
improving aircraft maintainabiity Department of Defense
directives mandating that all systems be designed according to
specific human factors engineenng and maintainabihty critena
confirm the necessity for including the human engineer in the
designing of aircraft for maintainability Appendix A ‘The Checklist
for Human Factors Engineening of Maintainability in Naval Air
Systems Design,’ has been developed as a tool for aircraft
designers and Navy design monitors to ensure human factonng
cntena have been incorporated in the maintainabity of the
major awrcraft subsystems Author (GRA)

N77-33184¢{ RAND Com. Senta Monica, Calf
AR EYALUATIOR OF YERY LARGE AIRPLARNES ARD
ALVERRATIVE FUELS: EXECUTIVE SUMRMARY Intodm
Rogant
W T Mikolowsky Dec 19768 41 p refs
(Contract F49620-77-C-0023)
(AD-A042112, R-1889/1-AF) Avall NTIS HC AO03/MF AO1
CSCL 21/4

Candidate spphcations of very large airplanes include
strategic airhifter, tanker, Missiie launcher tactical battle platform,

530

mantimo air cruiser, and C3 plstform This report summanzes
AD-A040632 which explored the miltary utiity of very large
arplanes {ovor 1 milkon pounds gross waight) and examinad
soevoral shtornativa fuels that could ba used by such airplancs
GRA

N77-33968 Army Air Mobility Research and Developmont
Lab, Fort Eustis, Vo  Ressarch and Developmont Lab
AR ASSESINIERT OF THE HOVER PERFORMARNCE OF THE
HKH-COA ARYARCING CLABE CONCEPY DEMONSTRATION
HEMCOPTENR
Donald N Arents May 1977 19 p refs
(DA Proj 1L2-8311-D-157)
(AD-A042033. USBAMRDL-TN-26) Availl NTIS
HC A02/MF AO1 CSCL 01/3
This report documents a study of the hovening characteristics

the XH-59A helicopter, which was built to demonstrate the
feasibiity of the Advancing Blade Concept (ABC} The study
examined in- and out-of-ground hover charactenstics, aircraft and
rotor figures of ment, and hover performance at 10- and 20-foot
wheel heights The XH-59A’s performance i1s also compared to
the performances of other Army helicopters This indicates that
the XH-59A performs better than other helicopters, largely because
it lacks a tail rotor GRA
N77-33163§ Cessna Aircraft Co, Wichita, Kans Wallace
Dw
A-378 FATIGUE SENSOR EYALUATION PROGRAM: FULL
SCALE TEST ARND FIELD AIRCRAFT INSTRUMENTATION
Finol Roport, Jul. 1971 - Jon 1970
Robert W Walker and John Y Kaufman Mar 1977
refs
(Contract F33657-71-C-0163)
(AD-A042114, ASD-TR-77-4) Aval NTIS HC A08/MF AO1
CcscCL 01/3

Micro Measurements FM Fatigue Sensors were installed on
A-37 aircraft at three CONUS bases to determine the longevity
and suitabihty of this device for field installation A similar
installation on an A-37B full scale fatigue test provided base
line data for relative seventy compansons of accumulated fatigue
The sensor 1s shown to be practical for field installation and
this report recommends field instailations designed for more
advanced data analysis methods Author (GRA)

123 p

N77-33167°ff National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
A SUSPERIDED AREMOMETER SYSTEXM FOR MEASURING
TRUE AIRSPEED ON LOW-SPEED AIRPLARES
David O Kershner Oct 1977 30 p refs
(NASA-TN-D-8523. L-11289) Avall NTIS HC A02/MF AO1
CSCL 01D

A suspended anemometer system for calibrating pitot-static
systems on low speed research airplanes 1s described The
anemometer measures true airspeed when suspended beneath
the airplane on a long cable in regions of undisturbed air The
electrical output of the propeller dnven tachometer 1s a sine
wave, the frequency of which is proportional to true airspeed
The anemometer measures true arspeed over a range from 20 to
60 m/sec at altitudes to 3000 m, with an accuracy of + or -
05 percent of full scale range This accuracy 1s exclusive of
errors 1n the recording system The stability of the suspended
system was investigated and was found adequate in the airspeed
range For the purpose of determining the location of the
anemometer relative to the airplane, a method s gwven for
calculating the shape assumed by the deployed cable Author

N72-33189f) Grumman Aerospace Corp , Bethpage. N Y Power
Optics and Displays Dept

MASTER MORITOR DISPLAY APPLICATION STUDY FOR
F-14 Finot Ropert

Joseph Austin 25 Mar 1977 157 p
(Contract N62289-76-C-0199)
(AD-A041570, NADC-77076-30)
HC A08/MF AO1 CSCL 09/5

Avail NTIS



This Report summanzes the results of a study to replace
tho enisting Caution Advisory Indicator in the F-14 with & Master
Monitor Display (MMD) An MMD s descnbed which uses the
austing F-14 fault sensors with a few additions, and with severa)
minor modifications to the aircraft interface The MMD design
features ‘management by exception’, and provides automatic
display of fault and course of action information on a cathode
ray tuba readout for all datected faults It also provides for
manual display of total systems status, system fault, and fault
history information on a call up basis Author (GRA}

N77-33189°§ National Aeronautics and Space Administration

Lewis Research Center, Cleveland, Ohio

PROGRESS IN ADYARCED RIGH TEMPERATURE TURBINE

MATERIALS, COATINGS, ARND TECHRNOLOBY

John C Freche and G Mervin Ault 23 Sep 1977 44 p refs

Presented et the 50th Panel on Propulston and Energetics, Ankera,

19-23 Sep 1977. sponsored by AGARD

(NASA-TM-X-73628) Aval NTIS HC AO3/MF AO01 CSCL

21E ‘
Matarial categories as ‘well as coatings and recent turbine

cooling developments are reviewed Current state of the art is

identified. and as assessment, when appropriate, of progress,

problems, and future directions 1s provided Author

N77-33160°%§ WNational Aeronautics and Space Administration
Lewis Research Center, Cleveland. Ohio
STEADY-8STATE URIBALANCE RESPONSE OF A THREE-
DISK FLEXIBLE ROTOR ON FLEXIGLE, DAMPED SUP-
PORTS
Robert E Cunningham 29 Sep 1977 42 p refs Presented
at the Vibrations Conf, Chicago, 26-29 Sep 1977, sponsored
by ASME
(NASA-TM-X-73666 E-9091-1) Avail NTIS
HC A03/MF AO1 CSCL 21E

Experimental data are presented for the unbalance response
of a flexsble, ball bearing supported rotor to speeds above the
third lateral bending cntical Values of squeeze film damping
coefficients obtained from measured data are compared to
theoretical values obtained from short bearing approximation
over a frequency range from 5000 to 31000 cycles/min
Expenmental response for an undamped rotor s compared to
that of one having oll squeeze film dempers at the bearnngs
Unbalance applied varied from 082 to 15 1 gm-cm Author

N77-33161°%) National Aeronautics and Space Admimistration
Lewis Research Center, Cleveland, Ohio
OVER-THE-WING MODEL THRUST REVERSER NOISE
TESTS
J Goodykoontz and O Gutierrez 5 Oct 1977 20 p refs
Presentad at the 4th Aeroacoustics Conf Atlanta, 3-5 Oct 18977,
sponsored by AIAA
(NASA-TM-73495. E£-9328) Avail NTIS HC A02/MF AO1
CSCL 20A

Static acoustic tests were conducted on & 1/12 scale model
over-the-wing target type thrust revarser The mode! configuration
simulates a design that i1s applicable 1o the over-the-wing
short-haul advanced technology engine Aerodynamic screentng
tests of a vanety of reverser designs identihed configurations
that satisfied a reverse thrust requirement of 35 percent of forward
thrust at a nozzle pressure ratio of 129 The varations in the
reverser configuration included, blocker door angle, blocker door
Iip angle and shape, and side skirt shape Acoustic data are
presented and compared for the various configurations The mode!
data scaled to a single full size engine show that peak free
field perceved noise {PN) levels at a 152 4 meter sidehine distance
sange from 98 to 104 PNdb Author

A77-331682°%) National Aeronautics and Space Administration
Lewis Research Center. Cleveland, Ohio

{DENTIFICATION AND MEASUREMENT OF COMBUSTION
NOISE FROM A TURBOFAN ENGINE USING CORRELA-
TIOR AND CORERERCE TECHNIQUES PhD Thomio
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N77-33166

Allen Martin Karchmer Sep 1977 158 p rofs
(NASA-TM-73747, E-9319) Avail NTIS HC AOB/MF AO1
CSCL 20A

Fluctuating pressure megsuremants within the combustor and
tailpipe of ‘a turbofan ongine are made simultaneously with for
field acoustic measurements The pressure megsurements within
tha engine are accomplished with cooled somi-infinite waveguido
probes utilizing conventional condenser microphonas as the
transducers The measurements arc taken over a broad rengo of
engine operating conditions and for 18 far fiold microphona
positions between 10 deg and 180 deg relative to the engino
inlet axig Correlation and coharence techniques ere used to
determing the relativa phase and amplitude relationships batweon
the wteinal piessuied and far fieid scousuc pressuros Tho
results indicate that the combustor 18 @ low frequency source
region for acoustic propagstion through the tailpipe and out to
tho far field Specifically, 1t 18 found that the relstion betweon
source pressure and tho resulting sound pressure involvas o
180 deg phase shift The latter result 18 obtained by Founor
transforming the cross corralation function between thoe source
pressure and acoustic pressure after removing the propagation
delay time Further, it 18 found that the transfer function betwaan
the source pressure and acoustic pressure haes a magnitudo
approximately proportional to frequency squared These results
are shown to be consistent with 8 model using a modified source
term 1n Lighthill’'s turbulence stress tensor, wherein the fluctuating
Reynolds stresses are replaced with the pressure fluctustions
due to fluctuating entropy Author

N77-33183°) National Aeronautics and Space Admintstration
Lewis Research Center, Cleveland, Ohio
MEASUREMERNT OF FAR FIEAD COMBUSTIOR ROISE
FROM A TURBCFAN ERGINE USING CONERERCE
FUNCTIORNS
A M Kerchmer, M Reshotko, and ¥ J Montegani 5 Oct
1977 33 p refs Presented at 4th Aeroacoustics Conf, Atlents,
3-5 Oct 1977, sponsored by AIAA
(NASA-TM-73748, E-9320. AlAA-Paper-77-1277) Avail NTIS
HC AO3/MF AO1 CSCL 21E

Coherence measurements between fluctuating pressure in
the combustor of a YF-102 turbofsn engine and far-field acoustic
pressure were made The results indicated that a coherent
relationship between the combustor pressure and far-fisld e:isted
only at frequencies below 250 Hz, with the peak occurning near
125 Hz The coherence functions and the far-field spactra were
used to compute the combustor-associated far-field noise in terms
of spectra, directivity, and acoustic power, over a range of angine
operating conditions The acoustic results so measured wera
compared with results obtained by conventional methods, as
well as with vanous semiempinical predictions schemes Exam-
nation of the directivity patterns indicated a peak in the combustion
noise near 120 deg (relative to the inlet sxis) Author

RN77-33168°%f# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
OUTPUT FEEDBACK REGULATOR DESIGN FOR JET
ENGINE CONTROL SYSTEMS
Walter Merntl 1977 14 p refs Presented at Intern Forum
on Alternatives for Linear Multivariable Control, Chicago,
13-14 Oct 1977, sponsored.by Nati Elec Conf
(NASA-TM-73776) Avail NTIS HC AO2/MF AO1 CSCL 21E
A multivaniable control design procedure based on the output
feedback regulator formulation 1s descnibed and applied to turbofan
engine model Full order model dynamics, were incorporated In
the example design The effect of actuator dynamics on closed
loop performance was investigaged Also the importance of
turbine tnlet temperature as an element of the dynamic feedback
was studied Step responses were given to indicate the
smprovement in system performance with this control Caiculation
times for all expenments are given in CPU seconds for companson
purposes Author

N77-33166°§# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
STATE-OF-THE-ART OF TURBOFARN ERGINE ROISE
CORTROL



N77-33167

W L Jones and J F Groeneweg Ot 1977 22 p refs
Presented at NOISE-CON 77 Hampton, Va 17-19 Oct 1977
cosponsored by Inst of Noise Control Eng
{(NASA-TM-73734 E-9254) Avall NTIS HC A02/MF AO1
CSCL 21E

The technology of turbofan engine noise reduction 1s surveyed
Specific topics discussed include (1) new fans for low norse,
(2) fan and core noise suppression (3) turbomachinery noise
sources and (4) a new program for improving static noise testing
of fans and engines Author

N77-33187*§ National Aeronautics and Space Admmistration

Lewis Research Center Cleveland, Ohio

MINIMUM TIME ACCELERATION OF AIRCRAFT TUR-

BOFAN ENGINES BY USING AN ALGORITHM BASED ON

NONLINEAR PROGRAMMING

Fred Teren Jul 1977 182 p refs

(NASA-TM-73741) Aval NTIS HC A09/MF AQ1 CSCL 21E
Minimum time accelerations of aircraft turbofan engines are

presented The calculation of these accelerations was made by

using a piecewise hinear engine model and an algonthm based

on nonhinear programming Use of this model and algonthm

allows such trajectories to be readily calculated on a digital

computer with a mimmal expenditure of computer time Author

N77-33188%§ AiResearch Mfg Co. Phoenix Anz
POLLUTION REDUCTION TECHNOLOGY PROGRAM FOR
SMALL JET AIRCRAFT ENGINES, PHASE 1 Final Report,
Nov 1974 - Jun 1978
T W Bruce F G Dawvis, T £ Kuhn, and H C Mongia Sep
1977 177 p refs
(Contract NAS3-18560)
(NASA-CR-135214  AiResearch-21-2498) Avail NTIS
HC AO9/MF AO1 CSCL 21E

A senes of combustor pressure rg screening tests was
conducted on three combustor concepts appled to the TFE731-2
turbofan engine combustion system for the purpose of evaluating
their relative emissions reduction potential consistent with
prescnibed performance, durability, and envelope contraints The
three concepts and thewr modifications represented increasing
potential for reducing emission levels with the penalty of increased
hardware complexity and operational nsk Concept 1 entalled
advanced modifications to the present production TFE731-2
combustion system Concept 2 was based on the incorporation
of an axial air-assisted arblast fuel injection system Concept 3
was a staged premix/ prevaporizing combustion system Sigmificant
emissions reductions were achieved in all three concepts,
consistent with acceptable combustion system performance
Concepts 2 and 3 were identified as having the greatest achievable
emissions reduction potential and were selected to undergo
refinement to prepare for ultimate incorporaticn within an
engine Author

N77-33169*}# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
F100 MULTIVARIABLE CONTROL SYNTHESIS PROGRAM
EVALUATION OF A MULTIVARIABLE CONTROL USING A
REAL-TIME ENGINE SIMULATION
John R Szuch, James F Soeder Kurt Seldner and Dawvid S
Cwynar Oct 1977 103 p refs
{(NASA-TP-1056 E-9170) Avail NTIS HC A06/MF AO1 CSCL
21E

The des'gn, evaluation and testing of a practical multivariable
linear quadratic regulator control for the F100 turbofan engine
were accomplished NASA evaluation of the multivaniable contro!
logic and 1mplementation are covered The evaluation utilized a
real ime hybnd computer simulation of the engine Results of
the evaluation are presented, and recommendations concerning
future engine testing of the control are made Results indicated
that the engine testing of the control should be conducted as
planned Author
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N77-33171§ AiResearch Mfg Co Torrance Calif
SUBSYSTEM DESIGN ANALYSIS LIGHT WEIGHT ALTER-
NATOR (MODEL TEST PROGRAM) ADDENDUM 2

Final Report

C H Lee, D Berker G Tatro and P Wahka Mar 1977
105 p

(Contract F29601-74-C-0055)

(AD-A041257, AFWL-TR-75-66-Add-2) Avail NTIS

HC AO6/MF AO1 CSCL 10/2

This report discusses the test and computer simulation
activities conducted on a modified-design small-rating aircraft
aiternator These activities were intended to provide additiona!
venfications of the aiternator analytical approach utihzed in
designing two specialized large-rating ightweight aiternators The
latter designs have been previously detailed in Air Force technical
reports AFWL-TR-75-66 Subsystem Design Analysis Report for
Lightweight Alternator (AC Load Case} and AFWL-TR-75-66
Addendum 1, Subsystem Design Analysis Report for Lightweight
Alternator (DC Load Case) Author {GRA)

N77-33172§ Aeronauticalt Research Council London {England]
THE CURRENT STATE OF RESEARCH AND DESIGN IN
HIGH PRESSURE RATIO CENTRIFUGAL COMPRESSORS
P M Came Jul 1976 75 p refs Supersedes
NGTE-NT-1029
(AD-A041011 ARC-CP-1363 NGTE-NT-1029}) Avail
HC AO4/MF AO1 CSCL 21/5

A review of the achievements of research effort in centnifugal
compressors i1s presented and its effect on current design methods
1s discussed The paper concludes with recommendations for
future research Author (GRA)

NTiS

N77-33175§ General Electnc Co Cincinnati Chio
Engine Group
HIGH VELOCITY JET NOISE SOURCE LOCATION AND
REDUCTION TASK 4 DEVELOPMENT/EVALUATION OF
TECHNIQUES FOR INFUGHT INVESTIGATION
Final Report
W S Ciapper and E J Stringas 22 Feb 1977 6569 p refs
(Contiact DOT-0ST-30034)
(AD-AO41849 Rept-R77AEG189 FAA-RD-76-79-4)
NTIS HC A24/MF AO1 CSCL 20/1

This report presents the results of Task 4 as conducted
under the subject program over a period of 30 months Task 4
was formulated to dentify and evaluate several infight simulation
techniques select the most promising technique for demonstration
and validation and employ that techmque in testing under
Task 5 of the program Techniques evaluated include closed-circun
wind tunnels free jets rocket sleds and high speed trains
Perunent results from the evaluation phase and rationale which
led to selection of the free jet simulation technique are
discussed including advantages and disadvantages The results
of a theoretical study aimed at relating the noise signature obtained
in a free jet faciity for simulation of forward flight effects on
jet noise with the noise signature in true fight are presented
Transformation 1s carned out by extracting ‘static directivity’ of
the noise after correcting for refraction turbulent scattering and
absorption effects and then employing a suitable multipole
source decomposition to evaluate the proper dynamic effect A
flowchart descnbing the details of the transformation procedure
and a hsting of the computer program are included Acoustic
results from the Learjet and NASA-Lewis F-106 Aircraft Flyovers
and the French Aerotrain Tests taken with a baseline 8-lobe
and 104-tube nozzle were used to formulate a data base for
venfication of the free jet simulation technique Detailed directivity
and spectra comparnisons between aerotrain data and transformed
free jet data are presented for three pnmary jet velocities and
two flight velocities for the three nozzle types GRA

Aircraft

Avalil

N77-33176§ National Gas Turbine Estabhishment, Farnborough
(England)

THE EFFECT OF FLUIGHT ON THE NOISE OF SUBSONIC
JETS

B J Cocking Oct 1976 30 p refs

(AD-A0C41730 NGTE-R-343 DRIC-BR-556165) Avad NTIS
HC AO3/MF AO1 CSCL 20/4



The noise of a single-stream circular jet and a coaxial jet
with coplanar nozzles of 2 5 area ratio has been measured under
simulated flight conditions The majornty of tests were conducted
with the single-stream jet and prnimary section of the coaxial jet
at a nominal temperature of 880 K The date have been used
to quantify the effect of jet temperature and were combined
with measurements from an earlier test senes to establish a
prediction method for the effect of fight on the noise of
single-stream subsoruc jets This method 1s based on et noise
theory modified by expenmentally denved constants For coaxial
jets it 1s concluded that the noise reductions, which are
independent of the secondary stream velocity, are predicted to
an acceptable degree by the method suggested for unheated
singla-straam jetg GRA

N77-33177# Generai Electnc Co, Cincinnat, Ohio
Engine Group
SUPERSONIC JET EXHAUST NOISE INVESTIGATION
VOLUME 4 ACOUSTIC FAR-FIELD/NEAR-FIELD DATA
REPORT Final Technical Report, 1 Dec 1972 - 23 Sep.
1976
Paul R Knott and John F Brausch Wnght-Patterson AFB, Ohio
AFAPL Jul 1976 510 p Sponsored in part by DOT
(Contract F33615-73-C-2031)
(AD-A041819, R74AEGA452-Voi-4, AFAPL-TR-76-68-Vol-4)
Avall NTIS HC A22/MF AO1 CSCL 20/1

This report 1s an acoustic data report presenting a senes of
parametnc acoustic far-field and near-field results for subsonic
and supersonic heated flow conditions for a simple conical nozzle
(thin Iip and thick ip) and a convergent-divergent nozzle at design
and off-design conditions Author (GRA)

Aircraft

N77-33179§ Tennessee Univ Space Inst Tuliahoma
INVESTIGATION OF FEASIBLE NOZZLE CONFIGURATIONS
FOR NOISE REDUCTION IN TURBOFAN AND TURBOJET
AIRCRAFT VOLUME 3 SHROUDED SLOT NOZZLE
CONFIGURATIONS Final Report, Aug 1975 - Mar 1977
B H Goethert J R Maus Wiliam A Dunnil, M C Joshi and
V Veerasamy Mar 1977 127 p refs
{Contract DOT-FA72WA-3053) ~
(AD-A041782 FAA-RD-75-162-3) Avail NTIS
HC AO7/MF AQO1 CSCL 21/5

This report presents the results of a study of the acoustic
and flud dynamic charactenstics of a shrouded slot nozzle
Expenments were carred out on a slot nozzle of aspect ratio
27 with an ejector shroud having a cross sectional area of four
times the pnmary nozzle area Parameters vaned dunng the tests
were, shroud length shroud divergence ratio and acoustical
impedance of the shroud wall Tests were conducted for primary
flow Mach numbers from 05 to choking and stagnation
temperatures from ambient to 1200 R The resuits of the study
show that both the thrust and the noise attenuation characternstics
of the ejector shroud improve with increasing length Thrust
increases of near 40% were obtained for the longest shroud
tested A noise reduction of 13 dB was obtamed for the lined
shroud with a near choked, high temperature pnmary jet The
corresponding thrust augmentation was approximately 20%

Author {GRA)

N77-33180§ Association Aeronautique et Astronautique de
France Pans
TURBULENT EFFECTS IN AXIAL COMPRESSORS [EFFETS

INSTATIONNAIRES DANS LES COMPRESSEURS
AXIAUX]
M Sagnes 1977 63 p refs In FRENCH Presented at the

13th Colloq d’Aerodyn Appl Lyon, 8-10 Nov 1976

{Contract DRME-74/607)

(AAAF-NT-77-20, I1SBN-2-7170-0437-8) Avail NTIS
HC A0O4/MF AOt1, CEDOCAR Pans FF 25 (France and EEC)
FF 29 (others)

An attempt to improve the lift and reduce the drag n
turbocompressors by provoked turbulence 1s presented The
expenmental setup i1s detalled and the results are discussed
establishing unequivocally the possibiity of inducing the required
effects by sinusoidal onentation of the blades ESA
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N77-33185

N77-33181§ Adwvisory Group for Aeronautical Research and
Development Pans (France)
POWER PLANT RELIABILITY
Aug 1977 222 p refs In ENGLISH and FRENCH Presented
at the 49th Meeting of the AGARD Propulsion and Energetics
Panel The Hague 31 Mar - 1 Apr 1977
{AGARD-CP-215 ISBN-92-835-0198-5) Avail NTIS
HC A10/MF AO1

The retiability of current civil and military engines 1s discussed
Plans to improve engine rehability and the role of engine
diagnostics and monstoring 1s explored

N77-33182§ Aeronautical Systems Div Wrnght-Patterson AFB
Ohio

ENGINE STRUCTURAL INTEGRITY PROGRAM (ENSIP)
Enc E Abell and Edward G Koepnick /n AGARD Power Plant
Rehability Aug 1977 4p

Avail NTIS HC A10/MF AO1

A new military standard for turbine engines for use by the
Air Force s discussed The standard is aimed at providing overai
pohcy and requirements for turbine engine structural development
during the entire system life cycle A first review of the tasks
involved in the standard are outhned Specific items such as
duty cycle and tests concerned with fatgue considerations are
noted Author

N77-33183§ Ministero della Difesa Aeronautica Rome (ltaly)
MILITARY ENGINE DETERIORATION IN SERVICE CON-
NECTED WITH LIFE CYCLE COSTS

G Facca and L Giorgien /n AGARD Power Plant Rehability
Aug 1977 18 p refs

Avail NTIS HC A10/MF AO1

Problems responsible for military jet engine deterioration are
identified and cost structure for these problems 1s analyzed Since
a large amount of labor, skill and costs are involved in maintaining
engines in service at an adequate standard of efficiency and
safety several standards must be met Overall maintenance and
reparr life cycle costs must be comparable to the new engine
cost Design must pay proper attention to reliabity and
maintainability concepts from the beginning and trade-offs should
be performed in order to optimize the engine overall hfe cycle
costs Author

N77-331844§ ODirection Centrale du Materiel de | Armee de | Arr,
Pans {France)
MAINTENANCE METHODS FOR IMPROVING PROPULSION
SYSTEM REUABIUTY [METHODES DE MAINTENANCE
POUR AMELIORER LA FIABILITE DES PROPULSEURS]
Claude Sprung /n AGARD Power Plant Reliabihity Aug 1977
9 p In FRENCH
Avail NTIS HC A10/MF AO1

Preventive measures used by the French A Force in
systematic aircraft engine maintenance procedures are descrnibed
Topics discussed include spectrometry of oils analysis of metal
particles engine vibration, and the use of endoscopy. ultrason-
ics and gammagraphy Transl by ARH

N77-33186§ Civit Aviation Authonty Redhill {England)
Asrworthiness Diwv
CIVIL AIRWORTHINESS REQUIREMENTS FOR POWER-
PLANT RELIABIUTY
John Slatford /n AGARD Power Plant Reliabiity Aug 1977
6p
Avail NTIS HC A10/MF AO1

Several aspects of aircraft rehabiity are discussed These
considerations relating to the safety of the awcraft and its
occupants are summanzed into three objectives Any failure of
an engine that could hazard the aircraft must be kept to an
absolute mimimum Loss of thrust in flight must not reduce the
total thrust available to the aircraft to such an extent that the
fight cannot be completed safely A normally operating engine
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must provide the thrust necessary for the aircraft to meet its
scheduled performance and respond quickly and accurately to
the demands of the pilot Author

N77-33188# KLM Royal Dutch Airfines. Amsterdam (Nether-
lands)
REUIABILITY VERSUS COST IN OPERATING WIDE BODY
JET ENGINES
S K W J Demarteau
Aug 1977 7p
Availl NTIS HC A10/MF AO1

The high degree of reliability from aircraft and engines required
by scheduled international amline operational and maintenance
charactenstics 1s discussed Standards must be met in order to
offer a safe but also commercially and economically justified
product A specific cost/rehability level was investigated for the
General Electric CF6 engine Reliability was found to be infiuenced
by inherent design deficiencies, operation environment and
maintenance policy Cost consequences were dependent on airline
operation, the way an arhine 1s orgamized, the scale of operation
and airfine standards Author

In AGARD Power Plant Refhabiiity

N77-33187§# Service des Etudes de Propulsion, Pans (France)
RISKS AFFECTING THE STRUCTURAL RESISTANCE AND
INTEGRITY OF MODERN PROPULSION SYSTEMS [LES
RISQUES AFFECTANT LA RESISTANCE STRUCTURALE ET
LA SECURITE DES PROPULSEURS MODERNES)

Jean A Aguer /n AGARD Power Plant Reliabiity Aug 1977
14 p refs In FRENCH

Avait NTIS HC A10/MF AO1
The performance of modern engines already in service or
those which will be in use in the 1980's and thereafter depends
on higher temperature levels greater thermal and kinetic stress
and constraints, and new matenals technologies for improved
efficiency To maintain the structural integrnty of these engines,
the effects of thermal and kinetic energies to be used in the
future must be determined Precise examples are given to
demonstrate what precautions must be taken The most important
prnionties should be given to the use of titanium engne ingestion
tuibine blades fuels and iubncants and the thrust/weight rauo
Transi by ARH

N77-323188¢ Minstry of Detence London (England)  Directorate
of Engine Develovment
DEVELOPMENT PROCEDURES YO PROMOTE RELIABIL-
Ty
R Holl /n AGARD Pouwer Plant Rehabiity Aug 1877 14 p
refs
Avail N7IS HC A10/MF AO1

Reliability attainment so far as the military aircraft gas turbine
i» concerned was studied Civil engine deveiopment and
operational rehability were cansidered in order to emphasize that
the auncraft gas turbine particularly in a basically non-cemplete
form provwied a step change in relrability when compared with
its predecessor the high powered piston propelier engine
Condulus ons indicate that recent concentration on the achieve-
ment of performance goals has resulted in increasingly complex
and very costly engines as well as a near total lack of attention
to design rehability Author

N77-33183§ Societe Nationale d Etudes et de Construction de
Moteurs d Aviatton, Moissy-Cramayel (France)

CFM58 TURBOFAN MAIRTAINABILITY AND RELIABILITY-
ORIENTED DEVELOPMENT

Jean-Pieire Marechal /n AGARD Power Plant Reliability Aug
1977 19 p In ENGLISH and FRENCH

Avall NTIS HC A10/MF AO1

Reliautity and maintainability critena introduced in the CFM
%5 turbufan engine are descnibed A 7500 operating program
will provide methodical accumulation of data so that mamtenance
costs may be rmimimized through high reparability accessibility,
o 3ularty, and interchangeable features Author

594

N77-33190# General Electnc Co. Cincinnati, Ohio
Engine Group
AIRCRAFT ENGINE DESIGN AND DEVELOPMENT
THROUGH LESSONS LEARNED
Bernard L Koff /n AGARD Power Plant Rehiabiity Aug 1977
1M1p
Avail NTIS HC A10/MF AO1

Aircraft engine design was examined in terms of performance
and relability ODurabiity, masntenance, weight, nitial cost and
uming were also considered It 1s stated that design and
developmant are denvatives of a lessons learned” approach Since
matenals, modern analytical and expenmental techniques have
arogressed so has our abiity to design and develop modern
arrcraft r Author

\ ~—
N

N77-33192§ Arr Force Aero Propuision Lab~ Wnight-Patterson
AFB, Ohio ~
A PROCEDURE FOR PREDICTING THE LIFE OF TURBINE

Aircraft

ENGINE COMPONENTS .

R J Hill /n AGARD Power Plant Reliabiity Aug 1977 9 p
refs
Avall NTIS HC A10/MF AOt

A procedural method 1s presunted for the creation of a life
estimate of aircraft gas turbine engine components The method
consists of three segments -- the calculation of a modulus, the
determmation cf a critical matenal property and a companson
of the modulus to the matenal property with a resulting judgment
Fach segment 1s discussed in qualitative terms and related to
required validation and acceptance testing Author

N77-33193§ Direction du Matenel Etudes de Propulsion Par
{France)

THE EVOLUTION ARND CONTROL OF DIFFERENT PER-
FORMANCE DEGRADATION PROCESSES IN MODERN
PROPULSION SYSTEMS [EVOLUTION ET CONTROLE DES
DIFFERENTS PROCESSUS DE DEGRADATION DE PERFOR-
MANCE SUR LES PROPULSEURS MODERNES]

P Chetal /n AGARD Power Plant Rehabthty Aug 1977
17 p refs In FRENCH

Avail NTIS HC A10/MF AO1

The development of pohictes for jet engine masntenance &nd
the basic principles for applying monitoning methods are discussed
Processes involved in the degradation of thermodynamic and
mechanical performance are examined A computer program Is
described for evaluating the efficacy of the monitoring methods
from a technical and econom:c point of view Transl by ARH

N77-33194§ Pisa Unn (litaly)

TESTING SIMULATION OF DAMAGES OCCURRED IN
SERVICE

D D and L Giorgien (Ministero delia Difesa Aeronautica) /n
AGARD Power Plant Reliability Aug 1977 22 ¢ refs

Availl NTIS HC A10/MF AQ1

A basic framework i1s presented from winch further simulation
of increased comyplexity and sophistication can be easiy
implemented regarding engine failures by an in-fight foreign
object, large overpressure signature inlet flow distortion and icing
environment A ganeral basic engine rehalnhty program 1s provided,
capable of sunulating a running turbojet-engine and its air
supplying environment as an integated system The specific
subroutings for the possible damages are to be supplied by the
user Recent advances on testing simulation of fight-incurred
power plant damages gromise to rediice accidents dus to engine
operation at low altitudes and in rugged confined terrain
State-of-the-art design techriques are discussed 10 improve engine
reliabihity including an analysis of three particular experimental
simulations to determine damage causes and effects Recommen-
dations are put forth that will eiminate or reduce the causes of
awviation accidents Author



N77-33198# Societe Nattonale d’'Etudes et de Construction de
Moteurs d'Aviation. Moissy-Cramayel (France)
PROGRESS IN DETERMINING SERVICE LIFE BY ENDUR-
ANCE TESTS [PROGRES DE LA DETERMINATION DE LA
VIE EN SERVICE PAR LES ESSAIS D'ENDURANCE]
B Devoge /n AGARD Power Plant Reliabiity Aug 1977
6 p In FRENCH
Avail NTIS HC A10/MF AO1

For numerous reasons, aircraft engine builders conduct long
endurance tests which are notably distinguished from the usual
development and certification tests Formulas for accelerated cyclic
tests were adapted for the Olympus MK 610-14-28 engine used
on the Concorde Topics discussed include a descnption of the
cycle test compared to the fliiaht cvcle, the installation of the
test eguipment, and the precautions that were taken to assure
a faithful representation of operational conditions When
commercial Concorde service began, the accumulated cycles
represented several years of usage " Transl by ARH

N77-33198§ Pratt and Whitney Aircraft. West Palm Beach
Fla Government Products Div
ACCELERATED MISSION TEST: A VITAL RELIABIUTY
TOoOL
B J McDonnell
1977 6p
Avail NTIS HC A10/MF AO1

The Accelerated Mission Test (AMT) has been successfully
used n the F100 engine program to anticipate potential future
problems Early identification of service onented problems has
provided the lead time |necessary to take corrective action before
the problems occur in operation which decreases engine ‘down’
time thereby improvingihife cycle cost The AMT s a supplemental
testing procedure and must be used in conjunction with all of
the advanced structural analysis techniques Plans are now being
developed to conduct accelerated mission tests on engines that
have completed the ovferhaul or depot cycle The purpose of the
testing will be to identify potential problem areas associated
with engine parts that have been repaired in accordance with
the overhau! procedures Author

!

In AGARD Power Plant Rehability Aug

N77-33197§ Tachms(l:he Hochschule, Aachen (West Germany)
Inst fuer Strahlantriebe und Turboarbeitsmaschinen
EXPERIMENTAL INVESTIGATION ON THE INFLUENCE OF
cogonem’ FAUI.T8 ON TURBOJET ENGINE PERFORM-
AN
H Toenskoetter /n AGARD Power Plant Reliabiity Aug 1977
12 p refs
Avail NTIS HC AIO/MF AO1

Some results of expenmental investigations on the effect of
implanted local faults, e g turbine guide vane damage, plugged
fusl nozzles, and turbine rotor blade damage, on the performance
of a single spool turbojet engine are presented The formation
of flow non-uniformties downstream from the faults 1s especially
described In one-dimensiona! gas path analysis systems
circumferential-averaged thermodynamic parameters are used for
fault detection The effect of the implanted faults on some of
these averaged parameters will be shown in companson with
the local parameter changes in the disturbed sector The
possibilities of using the analysis of flow non-uniformities for
the isolation of locai faults in the hot section of turbojet engines
are discussed and questions of probe position for this diagnostic
technique are ventilated Author

N77-33198§ Veremnigte Flugtechnische Werke- Fokker GmbH
Bremen {West Germany)
METHODS OF IMPROVING THE PEHFORMANCE REU-
ABIUTY OF ADVANCED MILITARY POWER PLANT
SYSTEMS
Richard Smyth /n AGARD Power Plant Relisbility Aug 1977
23 p refs
Avall NTIS HC A10/MF AO1

Advanced military propuision systems will be equipped with
multi-parameter control systems based around an electronic
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computer making use of digital technology Such controf systems
have a high degree of flexibility and can be used for a wide
range of applications This offers new possibifities of efficient
and accuraste monitonng of engine performanceqn the aircraft
and by the fliight support orgamzation responsible for rehability
and safety of the propulsion system The possibilities are discussed
based on the experience gained with a multi-parameter electronic
engine controller of 8 V/STOL fighter aircraft Special consideration
1s given to practical aspects such as handiing procedures Author

N77-33198§ Aur Force Logistics Command, Wnght-Patterson
AFB, Ohwo

FREUMINARY RAESULTS OF UBAF EXPERIENCE wiTwH
ENGINE MONITORING AND DIAGNOSTICS

A Bruce Richter and Kenneth E Eickmann /n AGARD Power
Plant Reliability Aug 1977 6 p

Avall NTIS HC A10/MF AO1

A formal fight test evaluation of an engine health monitoring
system being used on ten T-36 supersonic alrcraft 15 descnbed
The system consists of engine sensors, an airframe mounted
Data Processing Unit (DPU), and a ground based diagnostic
display umt The sensors continuously monitor some
24 parameters including an EGT, RPM, fuel flow, and EPR.
however, dats 18 only recorded if the pilot wishes or If a gate
in the DPU s tnggered Author

N77-33200%§ Virgiia Polytechnic Inst and State Unwv,
Blacksburg
DIGITAL FLIGHT CONTROL SYSTEMS
Alper K Caglayan and Hugh F VanlLandingham Sep 1977
51 p refs
{Grant NGR-47-004-118)
(NASA-CR-145246) Avarl NTIS HC A04/MF AO1
o1C

The design of stable feedback control laws for sampled-data
systems with vanable rate sampling was investigated These types
of sampled-data systems anse naturally in digital flight control
systems which use digital actuators where it s desirable to
decrease the number of control computer output commands in
order to save wear and tear of the associated equipment The
design of awcraft control systems which are optimally tolerant
of sensor and actuator failures was also studied Detection of
the failed sensor or actuator must be resolved and if the estimate
of the state 1s used in the control law, then it is also desirable
to have an estimator which will give the optimal state estimate
even under the failled conditions Author

CsCL

N77-33201*%§# Rockwell International Corp, Los Angeles, Cahf
DESIGN AND DEVELOPMENT OF A STRUCTURAL MODE
CONTROL SYSTEM
Oct 1977 184 p refs
(Contract NAS4-2347)
(NASA-CR-143846, NA-77-296) Avall NTIS
HC A09/MF AO1 CSCL 01C

A program was conducted to compile and document some
of the existing information about the conceptual design,
development, and tests of the B-1 structural mode control system
{SMCS) and 1ts impact on nde quality This report covers the
tollowing topics (1) Rationale of selection of SMCS to meet nde
quality cntena versus basic arrcraft stiffening (2} Key considera-
tons in designing an SMCS, including vane geometry rate and
deflection requirements, power required, compensation network
design. and fal-safe requirements (3) Summary of key resuits
of SMCS vane wind tunnel tests (4) SMCS performance (5}
SMCS design detalls, including matenals, bearings, and actuators
(6) Results of qualfication testing of SMCS on the ‘lron Bird’
fight control simulator, and lab qualification testing of the
actuators (7) Impact of SMCS vanes on engine inlet charactenstics
from wind tunnse! tests Author
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N77-33202*§ Honeywell, inc, Minneapohs, Minn  Systems
and Research Center
F-8C ADAPTIVE FLIGHT CONTROL LAWS Final Report

G L Hartmann C A Harvey G Stein, D N Carlson and R
C Hendnck Washington NASA Sep 1977 334 p refs
{Contract NAS1-13383)
(NASA-CR-2880 HONEYWELL-76SRC/18) Avall NTIS
HC A15/MF AO1 CSCL 01C

Three candidate digital adaptive contro! laws were designed
for NASA's F-8C digial flyby wire aircraft Each design used
the same control laws but adjusted the gains with a different
adaptative algorithm The three adaptive concepts were high-gain
himit cycle, Liapunov-stable mode! tracking and maximum
tikelihood estimation Sensors were restricted to conventional
tnertial instruments (rate gyros and accelerometers) without use
of ar-data measurements Performance growth potential and
computer requirements were used as critena for selecting the
most promusing of these candidates for further refinement The
maximum likelthood concept was selected pnmarily because it
offers the greatest potential for identifying several aircraft
parameters and hence for improved control performance in future
aircraft application In terms of identification and gain adjustment
accuracy the MLE design 1s shightly supenor to the other two
but this has no s'gnificant effects on the control performance
achievable with the F-BC aircraft The maximum hikelihood design
1s recommended for flight test, and several refinements to that

deasign are proposed Author
N77-33203*j Honeywell Inc Minneapolis Minn  Systems
and Research Center

F-8C ADAPTIVE FLIGKY CONTROL EXTENSIONS

Final Report
Gunter Stein and Gary L Hartmann Washington NASA Sep
1977 143 p refs
{Contract NAS1-13383)
{NASA-CR-2881 HONEYWELL-76SRC/16)
HC AO07/MF AO1 CSCL 01C

An adaptive concept which combines gain-scheduled control
laws with explicit maximum liketthood estimation {MLE) identifica-
tion to provide the scheduling values i1s descnbed The MLE
algonthm was improved by incorporating attitude data estimating
gust statisics for setting filter gains and improving parameter
tracking dunng changing flight conditions A . teral MLE algorithm
was designed to improve true air speed d angle of attack
estimates during lateral maneuvers Relationships between the
pitch axis sensors inherent in the MLE design were examined
and used for sensor fallure detection Design details and
simulation performance are presented for each of the three areas
investigated Author

Avail NTIS

N77-33204# Naval Postgraduate School, Monterey Calif
WING ROCK AS A LATERAL-DIRECTIONAL AIRCRAFT
LIMIT CYCLE OSCILLATION INDUCED BY NONLINEAR
AERODYNAMICS OCCURRING AT HIGH ANGLE OF
ATTACK M 'S Thesis
Paul David Young Jun 1977 69 p refs
(AD-AQ42104) Avall NTIS HC AO4/MF AO1 CSCL 01/3
Wing rock at high angle of attack i1s an oscilatory lateral-
airectional motion phenomenon known to exist in some of today’'s
high pertormance tactical aircraft The motion has been consis-
tently charactenized as a lhghtly damped Dutch-Roll oscillation
attributable to asymmetnic wing stali However, evidence gathered
from wind tunnel simulations and at least one British study
indicate that aerodynamic nonhnearities may be the source of
wing rock Regardless of the actual cause of the phenomenon,
a study of wing rock has positive ramifications with respect to
gaining a clear r understanding of the aerodynamics associated
with high angle of attack fight This report presents the results
of an investigation of wing rock which centered on the premise
that two distinct nonlinear aerodynamic mechanisms (aerodynamic
hysteresis and a cubic nonlineanty in yawing moment) not only
can cause wing rock but may dnve it to a limit cycle oscillation
as well Author (GRA)

596

N77-33208§ Missoun Univ
Engineering

ANALYSIS OF INHERENT ERRORS IN ASYNCHRONOUS
DIGITAL FUGHT CONTROLS Internm Rbport, 1 Feb
1976 - 31 Jan 1877

Charles Slivinsky 31 Jan 1977 17 p refs
(Grant AF-AFOSR-2968-76)
{AD-A041813 AFOSR-77-07287R) Avatl NTIS
HC A02/MF AQ1 CSCL 01/4

Progress has been achieved in the study of inherent errors
in asynchronous cigital fiight contrals The research involves mode!
development, software development and parametnc analysis of
representative flight control systems Author (GRA)

Columbia Dept of Electncal

N77-332074 Bell Helicopter Co Fort Worth Tex
ROTORCRAFT FLIGHT SIMULATION WITH COUPLED
ROTOR AEROELASTIC STABILITY ANALYSIS
VOLUME 1 ENGINEER’'S MANUAL Final Technical Report,
May 1975 - May 1978
Tyce T Mclarty May 1977 347 p refs
{Contract DAAJ02-75-C-0025 DA Proj 1F2-62209-AH-76}
(AD-A042462, USAAMRDL-TR-76-41A Rept-699-089-022)
Avall NTIS HC A15/MF A0t CSCL 20/4

This report consists of three volumes and documents the
current version in the C81 family of rotorcraft flight simulation
programs developed by Bell Helicopter Textron This current
version of the digital computer program i1s referred to as AGAJ76
The accompanying program for calculating fully-coupled rotor
blade mode shapes 1s called DN9100 The first volume the
Engineer's Manua! presents an overview of the computer program
capabilities plus discussions for the background and development
of the prninciple mathematical models in the program The
models discussed include all those currently in the program

GRA

N77-33208§ Advisory Group for Aeronautical Research and
Development, Paris (France)
STRUCTURAL ASPECTS OF ACTIVE CONTROLS
Aug 1977 102 p refs Partly in ENGLISH and FRENCH
Proc of 44th Meeting of AGARD Struct and Mater Panel,
usbon, 21 Apr 1977
(AGARD-CP-228, 1S8N-92-835-0200-00) Avail NTIS
HC AO6/MF AO1

Design and implementation factors regarding flight control
systems are reviewed Flutter suppression system testing Is
discussed including wind tunnel tests, as well as actual fight
tests Also considered 1s the impact flight command stability
systems have on aircraft dynamic response

N77-33209# Bnush Aircraft Corp Filton (England) Commercial
Aurcraft Dwv

A PRACTICAL OPTIMUM SELECTION PROCEDURE FOR
A MOTIVATOR IN ACTIVE FLUTTER SUPPRESSION
SYSTEM DESIGN ON AN AIRCRAFT WITH UNDERWING
STORES

M R Turner and C G Lodge /n AGARD Structural Aspects
of Active Controls Aug 1977 19 p

Avall NTIS HC AO6/MF AO1

Theoretical active flutter control of a vanable sweep wing
with external stores with four combinations of store configuration/
wing sweep/Mach number was studied Electncally modified
outputs of a structure-mounted transducer were used to drive
an auxihary contro! surface on the wing or store The best
transducer/force positions on the wing and stores were found
using Nyquist plots, representing the control surface loads by
point forces The object was to see if a common active flutter
control system using a control surface on the wing could be
found for a range of stores, Mach numbers and wing sweep
angles Difficulties were due to two instabiities with close
frequencies in two of the configurations and very low dampings
in some of the stable modes Author



N77-33210§ Vereinigte Flugtechnische Werke-Fokker Gmb H ,
Bremen (West Germany)

IMPACT OF A COMMAND AND STABILITY AUGMENTA-
TION SYSTEM ON GUST RESPONSE OF A COMBAT
AIRCRAFT

K D Collmann and O Sensburg (Messerschmitt-Boelkow-Blohm
GmbH Munich) /n AGARD Structural Aspects of Active Controls
Aug 1977 17 p refs

Avail NTIS HC A06/MF AO1

To get reasonable results for just response calculations 1t I1s
necessary to intraduce the elastic arrcraft behaviour as well as
the Command and Stabiity Augmentation System (CSAS) into
the mathematical model It 1 demonstrated how calculaton
results are influenced by using aerodynamic interference air forces
the mfluence of the CSAS 1s then presented It 1s shown that
the influence of the CSAS on the dynamic response i1s of prime
interest and often far exceeds the influence of the elastic structure
The unsteady aerodynamic forces should be determined with
three-dimensional theones including interference and corrections
to match the steady dernvatives measured in the wind tunnel
should be included The impedance function control loop transfer
functions are highly nonhinear due to the nonlineanties of the
hydraulic actuators All these functions must be determmned
experimentally and ntroduced into the elastic atrcraft equation
Response plots of the tota!l system should be calculated and
compared with results of so-called structural mode coupling tests’
If correlation 1s good, a major part for the investigation of structurat
response of the aircraft due to various input functions s
verified Author

N77-33211§ Bnush Aircraft Corp Filton (England)
mensbereich Flugzeuge

ACTIVE FLUTTER SUPPRESSION OF AN AIRPLANE WITH
WING MOUNTED EXTERNAL STORES

H Hoenhnger /n AGARD Structural Aspects of Active Controls
Aug 1977 15 p refs

Unterneh-

Aval NTIS HC A06/MF AO1

A wing store flutter suppression system with store mounted
vanes was designed The system was proved effective when
implemented and flight-tested on a Fiat G 91/T3 aircraft The
relatively small vanes used were very effective in controling
flutter and their use did not alter aircraft flight mechanicat
charactenstics JLH

N77-33212§ Boeing Co, Wichita Kans

AIRPLANE MATH MODELING METHODS FOR ACTIVE
CONTROL DESIGN

Kenneth L Roger /n AGARD Structural aspects of active
controls Aug 1977 11 p refs

Avall NTIS HC A06/MF AO1

Selected analytical methods are described which are useful
and practical in math modeling for airplane active control system
design A technique for wniting state equations is presented which
1s suitable for incorporating lifing surface aerodynamic solutions
An economical method of computing unsteady aerodynamic
influence matrices is presented for line doublets and plate doublets,
the latter usable at any Mach number An economical way to
analyze three-dimensional turbulence and a convenient way of
using design cntena in n-dimensions are presented to aid In
designing for statistical performance Recommendations include
the use of a single airplane math model for analysis of multiple
performance parameters and the use of control hardware math
modeling dunng preliminary design Author

N77-33213§ Aur Force Flight Dynamics Lab, Wnght-Patterson
AFB, Ohio  Flight Control Div

CONSISTENCY IN AIRCRAFT STRUCTURAL AND FLIGHT
CONTROL ANALYSIS

Robert C Schwanz /n AGARD Structural Aspects of Active
Controls Aug 1977 18 p refs

Avall NTIS HC A06/MF AO1
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Military Specifications (MILSPECS) are often employed by
the USAF procunng authonty as guidelines for design develop-
ment, acceptance testing and mussion application of mulitary
awcraft The MILSPECS must usually be satisfied by formulations
of the aercdynamic and dynamic analyses that are consistent or
equivalent if not identical When control configured vehicle
considerations are involved however, Inconsistencies result'ng
from analysis expediency or previous engineernng convention may
occur In this paper YF-16, C-5A, B-52E and large transport
arrcraft design studies and flight tests provide data for a discussion
and numenical illustration of these inconsistencies [t is concluded
that they may be minimized or avoided altogether if flight controi
specialists bacome more familiar with restnictions of present-day
unsteady aerodynamic theory, and structural specialists increase
their knowledge of modern dynamics and contrel theory Author

N77-33214§ Boeing Aerospace Co Seattle Wash

YC-14 CONTROL SYSTEM REDUNDANCY

Wilhlam T Hamilton /n AGARD Structural Aspects of Active
Controls Aug 1977 7 p refs

Avail NTIS HC A06/MF AO1
The YC-14 is the Boeing entry in the USAF Advanced Medium
STOL Transport program The task of operating a large jet aircraft
into and out of a semi-prepared, 2 000 feet long airstrip with a
27.000 pound payload presents an unusual fiight controf
challenge The YC-14 answers this challenge using an advanced
flight control system that includes digital computers Excellent
STOL flying qualities have been achieved through contro! wheel
steering and speed hold modes Fail operat.snal-fad safe
performance 1s provided by a triplex flight controt system Aircraft
dynamics following an engine failure are docile and do not require
immediate piot attention or unusuat skill The superior capabinty
of digital computers to perform logic functions enables a
comprehensive, semi-automated preflight test Faillures are
detected and 1dentified to the Line Repilaceable Unit The YC-14s
use of redundant digital computers in the fight contro! role s a
first for an awrcraft designed to demonstrate operational use
Author

N77-33216§ Office National d’Etudes et de Recherches
Aerospatiales, Pans (France) Div de Recherche

WIND TUNNEL STUDY OF AN ACTIVE FLUTTER SUPPRES-
SION SYSTEM

Roger Destuynder /n AGARD  Structural Aspects of Active
Controls Aug 1977 9 p refs In FRENCH ENGLISH summary

Avail NTIS HC AO6/MF AO1

Active flutter control was tested in a wind tunnel on a
model of wing carrying an external tank The aerodynamic forces
of the control system were generated by a classical aleron
piloted by a miniatunzed servo-contro! from a signal 1ssued by
an accelerometer detecting the wing movement A single control
law was used in the whole velocity range A gain of more than
15% was obtained on the flutter critical velocity Author

N77-332168§ Air Force Human Resources Lab Brooks AFB
Tex Flying Training Dwv
INVESTIGATION OF DIAGNOSTIC, ERROR DETECTOR AND
SELF-TAUGHT INSTRUCTIONAL STRATEGIES FOR FLIGHT
SIMULATOR PROGRAMS Final Report, Apr 1976 - May
19768
Dolores Tyler, Robert W McFadden, Edward E Eddowes, and
Robert R Fuller Oct 1976 211 p refs
(AD-A035682 AFHRL-TR-76-65) Avail NTIS
HC A10/MF AO1 CSCL 05/9

This study investigated the use of three instructional strategies
in the training of basic instrument flight maneuvers in a T-40
simulator under standard conditions and two levels of increased
task loading The three strategies investigated were {a) diagnostic
{b) error detector and (c) self-taught Diagnostic instiuctors used
immed:iate feedback through error analysis the arror detector
instructor used hmited feedback and the self-taught group was
instructed without the aid of any feedback from the instructor
pilot The three levels of loading were (a) no task loading (b)
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a change in the center of gravity from normai to full forward
and (c) a change n air turbulence from zero to maximum
Twenty-seven Air Force officers awaiting entry into undergraduate
pilot traming were randomly assigned to one of the three
instructional strategy groups The results indicate that there were
no significant differences between the three instructional strategies
18, the students of any one strategy performed equally as well
as the students of the other two strategies The resuits
indicated that there were significant differences among task load
conditions A general decrament in performance was noted when
the students flew the maneuvers with the center of gravity change
and an even greater decrement when they flew with maximum
turbulence GRA

N77-33230*# Systems Technology, Inc, Mountéin View, Calif
RESEARCHER'S GUIDE TO THE NASA AMES FLIGHT
SIMULATOR FOR ADVANCED AIRCRAFT (FSAA)
John B Sinacon, Robert L. Stapleford, Wayne F Jewell, and
John M Lehman Washington NASA “Aug 1977 276 p
refs
(Contract NAS2-9024)
(NASA-CR-2875 STI-TR-1074-1) Avail NTIS
HC A13/MF AO1 CSCL 14B

Performance, limitations supporting software, and current
checkout and operating procedures are presented for the flight
simulator, in terms useful to the researcher who intends to use
It Suggestions to help the researcher prepare the experimental
plan are also given The FSAA's central computer cockpit and
visual and motion systems are addressed individually but their
interaction 1s considered as well Data required available options,
user responsibihities, and occupancy procedures are given In a
form that facilitates the imtial communication required with the
NASA operations group Author

N77-33262%§ National Aeronautics and Space Administration
Lyndon B Johnson Space Center, Houston, Tex
SPACE SHUTTLE PROGRAM: LIGHTNING PROTECTION
CRITERIA DOCUMENT
4 Nov 1975 79 p refs Revised
(NASA-TM-74974,  JSC-07636-Rev-A) Avail NTIS
HC AO§/MF AO1 CSCL 22B

The hghtmng environment for space shuttle design 1s defined
and requirements that the design must satisfy to insure protection
of the vehicle system from direct and indirect effects of hghtming
are imposed Specifications, cntena, and guidelines included
provide a practical and logical approach to protection problems

Author

N77-33480# Weapons Research Establishment, Adelaide
(Austrahia)
AN ACCURATE ANGULAR POSITION AND ANGULAR
VELOCITY INSTRUMENT BASED ON AN OPTICAL
INCREMENTAL ENCODER
B Humski Dec 1976 35 p refs
(WRE-TN-1730(WR/D)} Avall NTIS HC AO3/MF AO1

An instrument designed to measure the instantaneous angular
position and angular velocity of a freely rotating wind tunne!
model 1s descnbed The transducer based on a photo-optical
incremental encoder, is insensitive to vibrations Although pnmanly
tntended for studying the roll behaviour of a wind tunnel model
1ts high resolution instantaneous response to roll reversal, freedom
from accummulated errors and error detection capabilities make
It suitable for general purpose usage i a wide range of
apphcations Author

N77-33685¢§ Bolt, Berariek, and Newman Inc, Canoga Park.
Canf

AIRCRAFT SIDELINE NOISE A TECHNICAL REVIEW AND
ANALYSIS OF COMTEMPORARY DATA
David Q Walker Apr 1977 47 p refs
{Contract F33615-76-C-0507)

(AD-A042076, BBN-3291 AMRL-TR-76-115)
HC A03/MF AO1 CSCL 20/1

Avail NTIS

598

This report presents a review and analysis of recent aircraft
flyover data where the aircraft i1s at a low angle of elevation
relative to the observer Excess attenuation factors (attenuation
in addition to normal sphencal divergence and atmospherc
absorption losses), evaluated for a range of aircraft types were
found to vary between aircraft and could be generally characterized
as a function of arrcraft angle of elevation only Fuselage sheilding
or installation effects could not be positively identified although
theirr presence i1s suggested by the differing excess attenuation
charactenstics of each awcraft type Lack of detall in the data
available for review preciuded the identification of any propagation
losses due to turbulent scattering of sound in the atmosphere
The results of the study suggest that currently applied predictive
models for sideline noise tend to overestimate noise levels -
particularly for 3 and 4 engine aircraft An alternative approach
to sideline noise prediction 1s suggested and recommendations
are made to encourage technical development in this uncertain
area of aircraft noise prediction Author (GRA)

N77-33686# Bolt. Beranek and Newman, Inc Canoga Park.
Calf
FURTHER SENSITIVITY STUDIES OF COMMUNITY-
AIRCRAFT NOISE EXPOSURE (NOISEMAP) PREDICTION
PROCEDURES Final Report
Dwight E Bishop, Thomas C Dunderdale. Richard D Horonjeff,
and John F Mills Apr 1977 88 p refs
{Contract F33615-76-C-0507 AF Proj 7231)
(AD-A041781, BBN-3295) Aval NT!S HC AOS5/MF AO!
CSCL 20/1

This report descnibes the results of studies of the sensitivity
of the noise exposure contours to vanous model parameters

and assumptions presently in the NOISEMAP procedure The
areas within Day/Night Level (LDN) contours for ten Air Force
arbases increased by 11 to 40 percent when the noise
measure was adjusted for the presence of pure tones The contour
areas for typical mixed fighter, bomber/tanker, and training
awbases were reduced by 3 to 11 percent by substitution of
the SAE algonthms for ground-to-ground propagation and
transition models, whereas adding the fuselage shielding algonthm
reduced the contour areas by 13 to 22 percent Since there 1S
Ittle firm evidence showing one set of algonthms more accurate
than the other, the present NOISEMAP models will be retained
until further technical analyses or new data show a clear basis
for alteration GRA

N77-33898§ Technical Univ of Norway. Trendheim
Lab
AIRPLANE NOISE: DIMENSIONS AND MEANS OF NOISE
REDUCTION
M Ringheim Oct 1976 13 p refs In NORWEGIAN, ENGLISH
summary
(ELAB-STF44-A75080 ISBN-82-595-696-3) Aval NTIS
HC AO2/MF AO1, Tech Univ of Norway, Trondheim Nor
Kr 20

An estimate was made of the number of peopie exposed to
noise from mulitary and cvil aircraft in Norway Possibilities for
the reduction of noise exposure are reviewed and costs are
estimated for various alternatives ESA

Akustisk

N77-33969*# Kansas Univ Center for Research, Inc Lawrence
A RESEARCH PROGRAM TO REDUCE INTERIOR NOISE
IN GENERAL AVIATION AIRPLANES Progress Report
Jan Roskam, Vincent U Muirhead Howard W Smith, Tonms
D Peschier, Don Durenberger, Kees Vandam and Tzy-Chuan
Shu Oct 1977 76 p refs
{Grant NsG-1301)
{NASA-CR-155154, KU-FRL-317-5) Avail NTIS
HC AO5/MF A01 CSCL 20A

Analytical and semi-empinical methods for determining the
transmission of sound through isolated panels and predicting
panel transmission loss are descnbed Test results presented
include the influence of plate stiffness and mass and the effects
of pressunzation and wvibration damping matenals on sound
transmission charactenstics Measured and predicted results are
presented In tables and graphs Author
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design
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Aerodynamic features
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Desiqgn and test results of very broadband radomes
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aircraft accident effects
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Evolution of aircraft design through the concept
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Design, fabrication and test of an F-14 composite
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Special course on concepts for drag reductaon
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Modeling and parameter uncertainties for aircraft
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Human factors angineering considerations 1in
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A77-51182
Applications orf augmented multilateration tracking
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tracking
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Prediction of airborne target detection
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AIRCRAFT EHEGINES
Some detail design problems 1in aircraft gas turbines
A77-48001
Investigation of the state of dynamic stress and
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strength of turbine rotor blades of aircraft
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engine management
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Gas turbine tewperature techmiques
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aero-engine applications
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A finite element algorithm for sound propagation
1n axisymmetric ducts contaiping compressible
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A novel concept for suppressing internally
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Power plant relaability
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Reliability, availability,
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Alternate fuels for future aircraft
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A77-48819
AIRCRAFPT GUITANCE
Precision location, navigation and guidance using
DME techniques
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Global positioning system navigation algoraithms
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A77-48416

¥77-32101
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Solad state light emitting displays
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*ACHMR/TI?*
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Presentation of DPLS information
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Electronic systems for air traffic control
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Wear reliability of aircraft splines
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Reliability improvement warranty techniques and
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Automatic systems check-out
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(AD-A041156 ]} N77-33153

Maintepnance methods for improving propulsion
syster reliaoilaty

N77-33184
ATRCRAFT NANEUVERS
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Noise component method for airframe noise
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Wear reliakility of aircraft splines
A77-50467

Techniques and facilities used at ONERA /Modane
Center/ for icing tests
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Some mathematical aspects of the correlation
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2ppliances for assembling aircraft and helicopter

subsystems and elements --— Russian textbook
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Reliabality, availabilaity,
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Power plant reliabilaty
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engines
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Lightning-nazard assessment - A first-pass
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A77-49932
systems for ejection
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1971 - 1976
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Bird strike hazards:
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Consistency in aircraft structural and flaght
control analysis

A bibliography,
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for ECHM applications
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Behavior of aircraft antiskid breaking systems on
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slip-ratio-controlled system with ground speed
reference from unbraked nose wheel
[ NASA-TN-D-8455)
AIRCRAFT WAKES
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Unsteady Osean flow around a flat-plate airfoal
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Determining the 11ft and drag distributions on a
three-dimensional airfoil from flow-field
velocity surveys
{ NASA-TN-73247] ¥77-32079
Data reduction for the unsteady aerodynamics on a
circulation zontrol airfoil --- wind tunnel test
data
[AD-2041153]) N77-32084
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Are vheel-wvell related aeroacoustic sources of aay
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Unsteady surface pressure characteristics on
aircraft components and farfield radiated
airframe noicse
{2I2A PAPER 77-12951

Airframe conmposite materials
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Airport electrical and lighting equipment ---—
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Surface Detection Equipment/

AT77-49224
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flight
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flight
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ANGULAR VELOCITY
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ANNULAR NOZZLES
Effect of sinulated forwvard speed on the jet noise
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N77-33157
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ANTISKID DBVICES
Behavior of aircraft antiskid breaking systems on
dry and wvet runway surfaces: A
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ANTISUBBARINE WARFARE
Precise positioning of sonobuoys using AME and DME
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Appliances for assembling aircraft and helicopter
subsystems and elements --- Russian textbook
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ATS 6
ATS-6 European L-band aeronautical experiments
A77-49908
AUSTRIA
rustraia's role in international civail aviation
A77-48416

AUTOMATIC CONTROL
Evolution of automatic opening lap belts in high
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A77-49946
Requirements for flight testing automated terminal
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AUTOMATIC FLIGHT CORTROL
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control radar system 1mplementation
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Design of nonlinear automatic flight control systeans
A77-48693
Failure analysis of digital systems using saimulation
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Evolution of aircraft desige through the concept
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Inteqrated path guidance system for unconventional
approach procedures
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Structural Aspects of Actaive Controls
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YC-14 control system redundancy
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AUTOMATIC TEST BQUIPMENT
Acqulsition of test compatible avionics - Rn
updated apprcach

ATT7-49645
Rutomatic systems check-out
A77-51351
AUXILIARY POREBR SOURCES
Electroenerqy supply for airports. IV
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Subsystem design apalysis laght veight alternator
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AVAILABILITY
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maiptainabilaty/logistics /RAN/LOG/
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updated approach
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Effects of temperature on avionics reliabilaty
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Avionics data for cost estimating
[AD-2043265]) N77-32146

AXIAL FLOW TOURBINES
Cold-air performance of a
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overall performance of a solid blade configuration
[NASA-TP-1032] N77-32082
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Baird strike hazards: A bibliography, 1971 - 1976
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Cold-air performance of a
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Yortex lattice prediction of subsonic aerodynamics
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data
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Numerical prediction of aeroacoustic jet-flap flows
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Buffet characteristics of the FP-8 supercritical
wing airfrlane

[ NASA-TK-56049] N77-32080
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model of air traffic control compunications
477-51610

N77-33172

CIRCUIT RELIABILITY
Effects of temperature on avionics reliability
AT7-50097
CIVIL AVIATION
Austria's role an internataonal civil aviation
A77-48416
Rationalization of the European air net
A77-48474
Some aspects of the development of air traffic of
the Socialist States. 1I

A77-49651
The need for a workable collision avoidance systen
- Now --- 1in caivil aviation
R77-50662
CLEARANCES

Cold-air performance of a
12.766-centipeter-tip-dianeter axial-flow cooled
torbine. 3. Effect of rotor tip clearance on
overall performance of a solad blade configuration
[NASA-TP-1032] N77-32082

COAXIAL PLOW
The initial region of subsonic coaxial Jets. II
A77-49564
COBERENCE COEFFICIENT

Identification and measurerent of copbustion noise
from a turbofan enqine using correlation and
coherence techniques
[ HASA-TH-73747] N77-33162

Measurenment of far field coambustior noise from a
turbofan enqine using coherence functions
[NASA-TN-73748)

COLLISION AVOIDAKNCE

The need for a vorkable collision avoidance systen

- Wow --- 1m cival avaataion

¥77-33163

277-50662
Electronic systems for air traffic contraol
A77-51276

COSPOUND HELICOPTERS

COMBAT
Air Combat Maneuvering Range/Instrumentation
YACHR/I'
A77-51195
CONBUSTION CHAMBERS
Direct-connect tests of hydrogen-freled supersonic
coerbustors
A77-48240
Experimental and analytical separation of
hydrodynamic, entropy and combustion noise 1n a
gas turbine combustor

[RIAA PAPEx 77-12751 A77-51036
A review of turbopropulsion combustion. Part 1:

Pundamentals of coambustion. Part 2:

Turbopropulsior combustion technology

{ AD-2043022) N77-32163

Identification and measurement of combustion noise
from a tucoofan engine using correlation and
coherence techniques
[ NASA-TM-737471

COMBOSTION EFFICIENCY

Pollution reduction technology program for small
Jjet aircratft engines, phase 1
[NASA-CR-135214 ]

COMBUSTION STABILITY

Measurement of far field combustion noise from a
turbofan engine using coherence functioms
[NASA-TH-73748]

CONET 4 AIRCRAPT
ATS-6 European L-band aeronautical experiments
A77-49908

N77-33162

N77-33168

N77-33163

COMMERCIAL AIRCRAPT
Variation of prtching moment with engine thrust
for a twin-eagine commercial jet aircraft
[ NASA-TH-X-3569 ]
CONMUNICATION NETJORKS
JTIDS - An overviev of the system design and
implementation --- Joint Tactical Information
Dastraibution Systenm

¥77-32131

A77-51204
Queues witn delayed, probabilistic feedback as a
model of air traffic control communicatioas
377-51610
CONNUFICATION SATELLITES
ATS-6 European L-band aeronautical experiments
277-49908
AFSATCON terminal segment reliabilaity test progranm
A77-50494
Single pass Doppler positioning for Search and
Rescue satellite missions
277-51186
COMAUNITIES
Further sensitivity studies of community-aircraft
noise exposure (NOISEMAP) prediction procedures
[AD-3041731] N77-33686
COMPONERT RELIABILITY
Detail design aspects of a helicopter transmission

systen
A77-47999
Some detail design problems in aircraft gas turbines
A77-48001
Wear reliaoility of aircraft splines
R77-50467
CPM56 turbofan maintaimability and
reliabalaity-oriented development
N77-33189

CONPOSITE MATERIALS
Producibility aspects of advanced composites for
an L-1011 aileron
[SME PAPER ENR76-04] A77-51006
Desiqgn, faprication and test of an F-14 composite
overving fairing
[SME PAPER EM76-1751
Airframe composite materials

A77-51010

A77-51353
COBPOSITE STRUCTORES
BRohrbond --- high strength Ti alloy joining method
for thrust engines, airframe and space structures
({SME PAPER AD76-280) A77-51015
Evaluation of composite wving for XPV-12A airplane
[ AD-2041208] N77-33152
CONPOUND HELICOPTERS
Effect of rotor vake on aerodynamic
characteristics of a 1/6 scale model of the
rotor systems research aircraft --- in the
Langley V/STOL tunnel

[ NASA-TH-£-35481} N77-32083



COMPRESSIBLE FLOW®

COMPRESSIBLE FLO¥W
R finite element algorithm for socund propagation
in axisypmetric ducts containing compressible
mean flow
fAIAA PAPER 77-13011
CONMPRESSOR BFFICIENCY
Cold~air performance of a
12.766-centimeter-tip-diameter axial-flow cooled
turbane. 3: Effect of rotor tip clearance on
overall performance of a solid tlade confiquration

A77-51057

fNASA-TP-1032] N77-32082
COMPUTER GRAPHICS
Computer-generated displays added to HEL
helicopter ogerational traimer
[AD-RA0432671 N77-32173

COMPUTER PROGEANS
Proving the correctmess of a flight-director
rrogran for an airborne miniconmputer
A77-51261
R mathematical model of transcontipental balloon
{IAF PAPER 77-1671 R77-51460

WSEG: A segmented mission analysis program for
low and bhigh speed aircraft. Volume 2: Progqran
users mapual
[ NASA-CF-28081 N77-33100

COMPUTER SYSTEMS DESIGKN
Ycquisaition of test compatible avionics - En
updated apprcach
A77-49645
COMPUTER TECBHNIQUES
On the 1mportance of program intelligence to
advanced autcmation 1n flight operations
TAD-3042915]
CONPUTERIZED DESIGN
Estimation of helicopter performance by an
extended enerqy method improved by flight tests

N77-32147

A77-51613
F-8C adaptaive flight control extensions --- for
maxisuo likelihood estimation
[ NASA-CR-2881] N77-33203

COMPUTERIZED SINDULATION
Simulation of traffic loading for approach and
landing systems with statistical interrogation

377-48686
Computer simulation of laght aircraft crash

A77-49341
Failure analysis of digital systems using simulation

477-50501

Logistics plamning simulation model for USAP spare
engine management
A77-50510
Prancaples, simulation results and
interoperabilaty of JTIDS relative navigation
--~ Joaint Tactical Information Distribution Systenm

A77-51205
Computer studies of swarl flows in Carnot diffusors

A77-51600
Simulation of the multipath propagation of DLS

N77-32106

Ipfluence of the multipath propagation on the

dastance measuraing part of DLS
N77-32110

F100 pultavariable contrcl synthesis Frogram:
Evaluation of a multavariable contrel using a
real-tipe engine sipulation
[NASA-TP-10561

CONCOBDE AIRCRAFT

Air traffic control and the initial operation of
supersonic transport aircraft - A review of
preparatory measures

N77-33169

A77-48415
Proqress 1n determining service life by endurance
tests --- Concorde aircraft
N77-3319S
CONFERENCES
Survival and Flaght Equipment Association, Annual
Symposium, 14th, Samn Diego, Calif., September
13~16, 1576, Proceedings
A77-49926

Position Location and Navigation Symposium, San

Diego, Calif., November 1-3, 1976, Proceedings
A77-51178
bPower plant reliability
[AGARD-CP-215] N77-33181

CONTAMINATION
Notes on the pcllution of airplames and
helicopters by chemicals during agraicultural jobs
[BASA-TT-F-174441 N77-33129
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SUBJECT INDEX

CONTINUCUS WAVE RADAR
Surface roughness measurements by using
low-resolution FPM-CW radar altimeters
A77-48377
CONTROL CONFPIGURED VERICLES
Evolution of airrcraft design through the concept
of the control configured vehicle
(ONERA, TP NO. 1977-129] 277-51004
Initial unsteady aerodynamic measurements of a
circulation controlled airfoil ard an
oscillating £lovw wind tunnel
{AD-2042102])
CONT ROL SIMULATION
Simulation of traffic loading for approach and
landing systems with statistical interrogation

N77-33122

A77-48686
CONTROL SURFACES
Transonlc aerodynamic characteristics of a
supercritical-wing transport model wath
trailing-edge controls
{ NASA-THM-X-3431) N77-33116
Transonic aerodynamic characteristics of a
supercritical-wing transport model with
trailing-edge controls, supplement, part 1
[ NASA-TN-X-3431-PT~1) N77-33117
Transonic aerodymamic characteristics of a
supercritical-wing transport model with
trailing-edge controls
[ NASA-TM-X-3431-PT~2] N77-33118

Transonic aerodynamic characteristics of a
supercritical-wing transport model with trailing
edge controls
[ NASA-TM-£-3431-PT-3)

Transonic aerodynamic characteristics of a
sppercritical-wing transport model wath
trailing-edge controls
(N2 SA-TM-X-3431-PT~4}

CONT BOL THEORY

F-8C adaptave flaight control laws

[ NASA-CR-2880)
CONVBRGENT BOZZLES

The noise from unheated supersonic jets in
sinmulated flaght
TAIAR PAP2R 77-1327) A77-51081

Effect of flaight on jet noise from supersonic
underexpanded flows
[AIAA PAPER 77-13281

COOLING SYSTBMS

Aircraft electric machines with intensive cooling

systems --- Russian book

N77-33119

¥77-33120

¥77-33202

A77-51082

A77-50678
CORROSION PREVEETION
Protection of cooled blades of complex internal
structure
[ ONERR, TP NO.
COST ANALISIS
Reliability versus cost 1n operating wide body jet
engines

1977-901 A77-50991

¥77-33186
COST EPPECTIVENESS

The 1life cycle cost impacts of unsafe designs ——-
arrcraft accident effects
A77-50462
Product 1mprovement prograb evaluation
[AD-2042134 ) ¥77-33101
COST ESTINATES
The life cycle cost impacts of unsafe designs ---
aircraft accident effects

A77-50462
Avionics data rfor cost estimating
[AD-R043265}
COST REDUCTION
Life cycle cost reduction techniques associated
with Advanced Medium STOL Tramsport (RMST)
[(AD-2042830] N77-32141
CRACK INITIATION
Flight inspection data and crack ipmitiation times
’ A77-50866

N77-32146

CRASH INJURIES
USAP experience 1n aircraft accident survivability
A77-49949
CBASH LANDING
Evaluation of inflatable /'air bag'/ occupant
restraint systems for aircraft application
A77-89951
CRITICAL FPOINT
Heat transfer at the craitical point of a cylander
during intensive blowing
A77-48054



SUBJEC? INDEX

CBOSS COBRBELATIOR
Identification apd measurement of combustion noise
from a turbofan engine using correlation and
coherence techniques
[ NASA-TN-73747] N77-33162
CBROSS POLARIZATION
dodel for the effect of electric fields on
satellite-earth microvave radio proragation
A77-49787
CYLIEDRICAL EODIRBS
Heat transfer at the critical point of a cylinder
during intensive blowang

DAMPERS (VALVBES)

Steady-state unbalance response of a three-disk
flexible rotcr on flexible, damped supports
[NASA-TM-X-73666) ¥77-33160

DATA ACQUISIYTION

Loran-C data acquisition and handling for improved

accuracy

A77-48054

A77-51200
Automatic systems check-out
A77-51351
Avionics data for cost estimating
fAD-2043265) N77-32146
An accurate angular position and angular velocity
instrumept based on an oftical incremental encoder
[HRE-TN-1730 (WR/D) ] R77-33480
DATA BASES
Reliabilaty, availabalaty,
maintainability/logistics /RAM/LOG/
177-50456
DATA CONVEETERS
Eight-channel resolver simplifies digqital fliqht
controls
A77-51354
DATA PROCESSING
Loran-C data acquisition and handling for improved
accuracy
A77-51200
DATA REDUCTIOR
Data reduction for the unsteady aerodynamics on a

circulation control airfoil --- wind tunnel test
data
{AD-3041153] N77-32084

DATA SANMPLING
Sipultaneous chkaracterization of jet nolse sources
and acoustac field by a new application of
conditional samplang
(AIAA PAPER 77-1349] A77-51102
DATA SYSTENS
Nev air traffic control communications and data
systens
AT7-48252
DATA TRANSKISSIOE
ATS-6 Europear L-band aeronautical experiments
A77-49908
DC 9 AIRCRAPT
Airframe noise of the DC-9
FAIAA PRPER 77-12721 177-51035
Behavior cf aircraft antiskid breakipg systems on
dry and wet runvay surfaces: A
slip-ratio-ccntrclled system with ground speed
reference frcn unbraked nose wheel
[ NASA-TN-D-8455) N77-33150
DEAD RECKONING
An i1ntegrated rarine navigation systen
A77-51199
DECISION BAKING
On the 1pportance of progranm intelligence to
advanced autcmation ip flight operaticns
[AD-A042915) N77-32147
DELT2 WIBGS
Calculation of vortex breakdown locations for flow
over delta wings
A77-49345
Three dimensional steady and unsteady asymnmetric
flow past wings of arbitrary planforms
[NASA-CR-145235) N77-33102
DBSIGH ABALYSIS
Technical and economic assessment of svept-ving
span-distributed load concepts for civil and
silitary alr cargo transports
f NASA-CR-145229) N77-33147
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DISTANCE BEASUBRING EQUIPNERT

DIPP USERS
Pluid dynamics of diffuser augmented wind turbines
A77-48899
Computer studies of swirl flovs in Carnot diffusors
A77-51600

DIGITAL DATA
Air traffic coantrol experimentation and evaluation
test
[ap-2041971) N77-33136
DIGITAL BADABR SYSTEAS
The new airport radar systems

A77-47979
New air traffic control communications and data
systens
A77-48252
EOROCORTROL and radar --- antomated air traffic
control radar system implementation
A77-48413
Applications of augmented multilateration tracking
systems -~-- for military targets
A77-51183

Developmnent of the BMS-2 System of ODDB&EE/TEE/ —--
Range Measurement System for tank and aircraft
tracking

A77-51187
DIGITAL SINULATION

Preliminary investigations of the unsteady flow in
turbojet engines during transients
(PUBL-PP-174] K77-32164

DIGITAL SYSTEAMS
Failure analysis of digital systems using simulation

A77-50501
Eight-channel resolver simplifies digital flight
controls
A77-51354

Digatal fligat control systems
[NASA-CR-145246] ‘ N77-33200
Analysis of i1nherent errors in asynchronous
digatal £ligat controls
{AD-2041813) N77-33206
DISPLAY DEVICES
New air traffic control communications and data
systens
377-48252
A new high-brightness, all-weather, ASDE /Airport
surface Detection Equipment/

a77-49224
SENDS /Safe Ejection Envelope Display System/

A77-49932
Solid state laght emitting daisplays

A77-50623
Automatic systems check-out

A77-51351
Presentation of DLS information

R77-32111
Master monitor display application study for P-14

{AD-2041570) N77-33158

DISTANCE HMBASUGRING BQUIPHENT
Precision location, navigation and guidance using
DHE techniques
A77-51180
A nultipurpose position accuracy verification systen
--- airborne DHNE

A77-51181
Applications of augmented multilateration tracking
systems -—- for military targets
A77-51183
Precise positioning of sonobuoys using AME and DME
techniques —- Angle Measuring and Distance
Beasuring Equipment in antisubmarine warfare
A77-51196

Airrcraft Space Position Measurement System - An
application of precision DAE
A77-51197
Contrabutions to the evaluation of the German
proposal DLS for a new microwave landing system,

part 1
[TUBS/SPB58/41-PT-1) N77-32105
Sinulation of the nmultipath propagation of DLS

N77-32106
Influence of tne multipath propagation on the
distance measurang part of DLS
¥77-32110
Presentation of DLS information
N77-32111
Contraibutions to the evaluation of the German
proposal DLS for a Rew Microvave Landing Systenm,
Part 2
{ TOBS/SPB58/M2-PT-21} N77-32112



DIURNAL VARIRTIONS

Multipath i1mmupity of ML5 1n mountainous sites
N77-32116
dcnte Carlo simulation of VOR/DME holding
procedures. Basic notions and applications
[ESA-TT-4191 N77-33142
DIOURNAL VARIATIORS
2 mathematical model of transcontinental balloon
[ IAF PAPER 77-167) A77-51460
DOPPLER EFFECT
Single pass Doppler positioning for Search and
Rescue satellite missions

a77-51186
Measurement of the multipath propagation at the
Brunswick test airport —-- multipath instrument
landing systen
N77-32107

DRAG REDUCTION
An overviev of concepts for aircraft drag reductions
N77-32092
Methods for reducing subsonic draq due to lift
N77-32093
DROP SIZE
The effect of drop size on emissions from the
primary zone of a gas turbine type combustor
A77-48174
DROP TESTS
Documentaticn cf the feasibility research on a
destructable parachute
A77-49342
DUCTED FANS
Investigation of subscnic fan noise sources by
fluctuating pressure measurements on rotating
blades
{AIAA PAPEER 77-1321)
DUCTED FLOW
A finite element algorithm for scund propagation
in axasympetrac ducts containing compressible
mean flow
[RIAR PRAPER 77-1301)
DOCTS
The influence of the inlet duct contour on forward
radiated fan noise
[AIA2 PAPER 77-1355]
DYNAMIC CONTEOL
Design of nonlinear automatic flight control systens
AT77-48693

A77-51075

477-51057

377-51108

DYNANIC LOADS
Investigation of the state of dynamic stress and
the i1nfluence of service time on the fatigue
strength of turbine rotor blades of aircraft
qas-turbine engines

AT7-48632
Acoustic loads on upper-surface-blown powered-lift
systens
[AIAR PAFERE 77-13631 A77-51115

DYNAMIC RESPONSE
Yeasurement of nondiagonal generalized damping
ratios during ground vitration tests
277-50440
Structural Aspects of Active Controls
FAGARL-CE-2281 ¥77-33208
Impact of a command and stability augmentation
system on gust response of a combat aircraft
R77-33210
DYNAMIC STABILITY
Handling qualities of the RH-53D in the desiqgn
qrowth ccnfiguration

[SER-6513171 N77-33144
E-3A AIRCRAFT E
Ain application of Omega as a sensor -—- 1in E-33
Airborne Warninqg and Control hykrid navigation
systen
A77-51198

E-4A ATRCRAFT
3 flight investigaticn of the wake turbulence
alleviation resulting from a flap confiquration
change on a B-747 aircraft
[NASA-TM-732631
EJECTION SEATS
SEU'DS /Safe Ejection Envelope Display System/ —

N77-33130

277-49932
Fluidic thrust vector control systems for ejection
seats
477-49933

Zmerqgency escate frcm shuttle vehicles
A77-49935

SUBJBCT INDEX

Performance and design of a vertical seeking seat
steering systen
A77-49945
Evolution or automatic opening lap belts an hagh
performance aircraft
A77-49946
The development of new designs of emergency escape
parachutas for ejection seats
) A77-49947
Teaching the practical techniques of establishing
egress system performance in ar accident

environment
A77-499u8
Aircrew escape and survival - Problems and solutions
A77-49950

ELASTIC DAMPING -
Aeroelastic stability of complete rotors with
application to a teetering rotor in forward flaght
277-49180
ELASTIC DEFORMATION
Nonlinear aeroslastic equations for combined
flapvise bending, chordwise bending, torsion,
and extension of twisted nonuniform rotor blades
in forward flight
{NASA-TM-~T74059]
ELASTOMERS
Rain erosion r2sistant fluoroelastomer radome and
antenna coatings

N77-33107

A77-49731
ELECTRIC FIELDS
Model for tae effect of electric fields on
satellite-~earth microwave radio propagation
R77-49787
ELECTRIC MOTORS
Aircraft electric machines with intensive cooling
systems --- Russiam book

A77-50678
ELECTRIC POWER SUPPLIES
Electroenergy supply for airports. IV
A77-49658
Airport electrical and lighting equipment ---
Russian book
A77-50676

ELECTROFIC COUNTERMEASURES
Design and test results of very broadband radomes
for ECH applications
A77-49747
ELECTRONIC EQUIPMENT TBSTS
RIW experience at ECOM --- Reliability Improvement
Warranty requirements for Army

A77-50483
APSATCOM terminal segment reliability test progran

A77-50494
Effects of temperature on avionics reliability

A77-50497

Combined Environment Reliability Test /CERT/ ---
for avionics
A77-50504
EMERGENCY LIPE SUSTRINING SYSTENS
Emergency escape from shuttle vehicles
= A77-49935
The developaent of new desigps of emergency escape
parachutes for ejection seats
A77-49947
ENRRGY CONSERVATION
An overview of concepts for aircraft drag reductions
N77-32092
ENERGY DISSIPATION
Vortex interactions and decay 1in aircraft wakes
{NASA-CR~28701 N77-33105
EHERGY HMETHODS
Estimation of helicopter performance by an
extended energy pethod improved by flight tests
A77-51613
EFEBRGY TECHEOLOGY
Experimental data and theoretical amalysis of an
operating 100 kW wind turbine
A77-48898
ENGINE ANWALYZRRS
Preliminary results of USAF experience with engine
monitoring and diagnostics
§77-331%9
ENGI-RE CONTROL - - - .
output feedbackx rejulator design for jet engine
control systens

f RASA-TN~737761 N77-33165



SUBJECT IBDEX

P100 multivariable control synthesis program:
Evaluation of a mumltivariable control using a
real-time engine simulation
{HASA-TP-1056] N77-33169

Methods of 1mproving the performance reliabilaty
of advanced pilitary pover plant systens

H77-33198
ENGINE COOLANTS
Aircraft electric pachines with intensive cooling
systeps --- Russian book
477-50678
ENGINE DESIGH
Some detail design problems in aircraft gas turbines

A77-48001
Ccnstruction and design principles of aircraft
gas-turbine engines ——- Russian book
A77-50684
CP6 engine designed for maintenance
277-51352
Pover plant relaability
[ AGARD-CP-2151 N77-33181
CFM56 turtofan maintairability and
reliability-oriented development
N77-33189

Aircraft engine design and development through
lessons learped
N77-33190
ENGINE FAILURE
Cavil airvorthiness requirements for powerplant

reliabilaty
N77-33185
Developpment procedures to promote reliabalaty
N77-33188
Testing sinulation of damages occurred in service
N77-33194

Experimental investigation on the influence of
component faults on turbojet engine performance
N77-33197
ENGISE INLETS
Deta:il desagn in aircraft
R77-48000
EBGIFE MONITOBING INSTRUBENTS
Maintenance methods for improving propulsion
system reliatilaty
N77-33184
The evolution and control of different performance
degradation processes 1n modern propulsion systems
-~- monitoring jet engines
H77-33193
Methods of improving the performance reliability
of advanced military rower plant systens
N77-33198
Preliminary results of USAF experience with engine
monitoring and diagnostics
N77-33199
ENGIBR NOISE °
Experaimental and analytical separation of
hydrodynamic, entropy and combustion noise 1n a
gqas turbine combustor
[ATAA PAPER 77-1275] A77-51036
Gas turbine engine core noise source isolation by
internal-to~far field correlaticans
[RIAR PAPER 77-1276) A77-51037
Measurement of far field combustion poise from a
turbofan engine using coherence functions

[AIRA PAPER 77-1277) A77-51038
Shielding asrects of heated twin jet noase
[AIAR PAPER 77-1288) A77-51048

Source location by shielding with appliacation to a
large turbofan engine -—- for aircraft noise
reducticn
{ATAA PAPER 77-13041 A77-51060

Flight noise studies on a turbojet engine using
microphones gounted on a 450 ft. tower
[AIAA PAPER 77-1225) 477-51079

Effects of forvard motion on jet and core noise
fAIAA PAPER 77-1330) 3A77-51084

Acoustic performance of inlet nultiple-pure-tone
suppressors installed on NASA Quiet Engine 'C*
FATAA PAPER 77-1333) A77-51087

Interaction of rotor taip flow irreqularaties with
stator vanes as a noise source
[AIAA PAPER 77-1382) A77-51095

Effect of forvard motion on turbomachinery noise

fAIAA PAPER 77-13461 277-51099
A novel concept for suppressing internally

generated aircraft enqipe noise

{AIAA PAPER 77-13561 A77-51109
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EUROPE

Acoustic pecrformance of inlet multiple-pure-tone
suppressors Lnstalled on NASR quiet engine C
{ NASA-IN-73713] §77-32158

Summary of forvard velocity effects on fan noise
[ NASA-TN-73722) N77-32159

State-of-the-art of turbofan engine noise control
[RASA-TN-73734] N77-33166

High velocity jet nolse source location and
reduction. Task 4: Development/evaluation of
techniques for inflaight investigation
{AD-2041349 ]}

Supersonic jet exhaust noise investigation.
Yolume 4: Acoustic far-field/near-field data
report
[AD-2041819 ] §77-33177

Investigation of feasible nozzle confiqurations
for noise reduction 1n turbofan and turbojet
aircraft. Volume 3: Shrouded slot nozzle
confiqurataions
[3D-A041782]

ERGINE PARTS
Some detail design problems in aircraft gas turbines
A77-48001

N77-33175

N77-33179

CF6 engirne desiqned for malntenance
277-51352
Investigation of factors controlling engine
scheduled overhaul: T53/T55

(2D-2042190 ] N77-32162
ENGINE TES?TS
CF6 engine designed for maintenance
A77-51352

Effect of slotted casing treatment with change an
Reynolds number index on performance of a jet
engane

[NASA-TP-1053 ] N77-32154
CFM56 turbofan maintainability and
reliabilaity-oriented development
N77-33189
Progress 1n determining service life by endurance
tests —-- Concorde aircraft
N77-33195
Accelerated massion test: A vatal reliability tool
N77-33196

Experimental investigation on the influence of
componeat faults on turbojet engine performance
N77-33197
ENTROPY
Experimental and analytical separation of
hydrodynamic, entropy and combustion noise in a
gas turbine combustor
[ATAA PAPZR 77-1275)
ENVIRONMENT PROQTECTION
Convex 76 - Aircraft noise and air traffic control
377-49225

A77-51036

ESVI RONMENTAL TESTS
Combined Environment Reliability Test /CERT/ ---
for aviomics
A77-50504
ERROR AFALYSIS
Analysis of inaerent errors in asynchronous
digital f£ligat controls
[AD-A041313)
ERBROR CORRECTING CODES
The measureaent of aircraft overflight noise -
Errors due to 1ts nonstationary character

N77-33206

A77-50441
ESCAPE CAPSULES
Emergency escape from shuttle vehicles
A77-49935
ESCAPE SYSTEAS
Survaval and Plight Equipment Association, Annual

Symposium, 14th,
13-16, 1976,

San Diego, Calif., September
Proceedings
A77-49926
Fluidic eveat sequencing subsystem for AAES —---
Aircrev Automated Escape Systens
A77-49934
The development of nev designs of emergency escape
parachutes for ejection seats
277-49947
Teaching tae practical techniques of establishing
egress systea performance in an accident

environneat
377-49948
Aircrev escape and survival - Problems and solutions
A77-49950
BUROPR
Rationalization of the European air net
A77-u8474



EXHAUDST GASES

BXBAUST GASES
Gas turbipe enqine core noise source isolation by
internal-to-far field correlations
[AIAR PAEER 77-1276) A77-51037
Pollution reduction technoloqy program for small
jet aircraft engines, phase 1
[NASA-CR-1352141
EXHAUST HOZZLES
Theoretical jet exhaust noise model for the duct
burping turkofan
[AIAA PAPER 77-1264)
EXTERSIONS
Theoretical parametric study of the relative
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EXTERNAL STORES
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A77-51028
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Interaim ncise correlaticn for some OTW
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F-8 AIRCRAFT
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F-8C adaptive flight control laws
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FP-8C adaptive fliqht control extensions --—- for
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Reliability 1mprovement warranty techniques and
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F-106 AIRCRAFT
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techniques for a1nflight investigation
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Failure analysis of diqital systems using simulation
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PAILURE MODES
Testaing sipulation of damages occurred in service
N77-33194
Experimental investigation on the influence of
component faults on turboiet enqine performance
N77-33197
PAIRINGS
Desiqn, fabrication and test of an F-14 composite
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FAR FIELDS
Measurement of far field ccmbustion noise from a
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Unsteady surface pressure characteristics on
aircraft components and farfield radiated
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[ NASA-TK-T737481
Supersonic jJet exhaust nolse 1investigataion.
Volume 4: Acoustic far-field/near-field data
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A77-51010

¥77-33163
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PATIGUE TESTS
4-37B fatique sensor evaluation program: Full
scale test and field aircraft instrumentation
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PEASIBILITY AHALYISIS
Space-based solar power study near completion
A77-48480
Documentation of the feasibility research om a
destructible parachute
A77-89342
PEEDBACK CONTROL
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control systems

[ NASA-TM-737761 N77-33165
FIGHTER AIRCRAFT
HUD and the retrofit market
a77-50624
Air Combat Mameuvering Bange/Instrumentation
YACMR/I!
A77-51195

Aerodynamic characteristics at Mach numbers froam
0.6 to 2.16 of a supersonic cruise fighter
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[ NASA-TH-X-3559) R77-32081

A nev look 1n reliability: P-18 operational
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FILE COOLING

New computation method of turbine blades falm

coolinq efficiency

N77-32573

{ONERA, TP NO. 1977-85) A77-50988
PINITE DIFFERENCE THEORY
The i1mportance of monotonicity of finite
difference schemes in straight-through
calculation methods --- of supersonic flow
problens
A77-50917

PINITE ELEMENT METHOD
4 finite eleameat algorithm for sound propagation
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mean flow
[ATAA PAPER 77-1301) A77-51057
Numerical pcrediction of aeroacoustic jet-flap flovs
{ATIAA PAPER 77-1316) 277-51071
FIRE EXTINGUISHERS
Desiqn of a cascade fire apparatus for testing
countermezasure effectiveness
{ AD-20431761
FIRE PREVENTION
Design of a cascade fire apparatus for testing
countermeasure effectiveness
[AD-2043176 ]
FLARE PROPAGATION
derodynamic and thermodynamic characteristics of
kerosene-spray flames

¥77-32101

N77-32101

A77-48181
PLAPS (CONTBOL SURFACES)

A flight investigation of the wake turbulence
alleviation cesulting from a flap configuration
change on a B-747 aircraft
[ NASA-TN-73263}

FLAT PLATRS
Unsteady Oseen flow around a flat-plate airfoil

N77-33130

A77-49244
FLIGHT CHABRACTRRISTICS
The aerodynamic noise of gliders
A77-48513
Practical aerodynamics of maneuvering aircraft /A
manual for fiight persomnel/ --- Russian book
A77-50693

Effect of fligat on jet noirse from supersomnic
underexpanded flows
{AIAR PAPER 77-1328] A77-51082

Handling qualities of the RH-53D 1n the design
grovth conrfiguration
[ SER-651317 ]

FLIGHT CONTROL

The transfer or the German Rorth MATRAC to the
EUROCONTROL Centre of Maastricht --—- Military
Air Traffic Radar Comtrol

N77-33148

A77-48412
Aircraft trajectories fror radar extrapolations to
long tera prediction

- AT77-48414
Eight-channel resolver siamplifies digital flight
controls
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Modeling and parameter uncertainties for aircraft
fliqght control system desiqu
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Digital flight comtrol systems
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F-8C adaptive flight control lavs

[NASA-CR-2880] N77-33202

P-9C adaptave flight control extensions --- for
gaxinue likelihood estimation
{ NASA-CR-28811

Analysis of inherent errors in asynchronous
digital flaght contrcls

N77-33203

fAD-A081813] N77-33206
Structural Aspects of Active Controls
[ AGARD-CP-2281 N77-33208

A practical optimum selection procedure for a
motivator in active flutter suppression system
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¥77-33209
1C-14 contrcl system redondancy
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FLIGHBT CREWS
Aircrev escape and survival - Problems and solutions
A77-49950
FPLIGET HAZARDS
Laghtning-hazard assessment - A first-pass
probabilistic model --- for aircraft
a77-49346
Launch risk analysis
377-50463

FLIGHET INSTRUAENTS
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advanced autceation in flight operations
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scale test aprd field aircraft instrupentation
fAD-A04211417 N77-33156
FLIGHT OPTINIZATION
Flight pechanical problems 1in connection with the
interception process

N77-32121
FLIGHT PATHS
Civil and silitary air traffic ain France -
Management and compatibilaty
377-4841

Rarcraft trajectories from radar extrapolations to
long tera prediction
A77-48414
Inteqrated path guidance system for unconventional
approach procedures
N77-32119
Flight sechanical problems in connection with the
interception process

N77-32121
PLIGHT RULES
Civil and milatary air traffic ain France -~
Management and compatibility
A77-48411
FLIGHT SAFETY
The need for a workable ccllision avoidance systen
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FLIGBT SINULATION
Aar traffic control and the initial operation of

supersonic transport aircraft - A review of
preparatory seasures
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The noise from unheated supersonic jets in
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[AIAAR PRPER 77-12271 377-51081

Effect of simulated forwvard speed orn the jet noise
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{AIAA PRPER 77-1329) A77-51083

Effects of sipulated flight on fan noise suppression
[ATAR PAPER 77-13341 377-51088

Rotorcraft flight simulation with coupled rotor

aeroelastic stability analysis. Volaome 3:
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Effects of sipulated flight on fan noise suppression
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The effect of flight on the noise of subsonic jets
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reduction. Task 4: Development/evaluation of
techniques fcr i1nflaght 1nvestagataon
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Enqgineer’s manual
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Investigation of dragnostic, error detector and
self-taught instructional strategies for flight
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Researcher's quide to the NASA Ames FPlight

Simulator for Advanced Aarcraft (FSAA)
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FLIGHT STABILIEY FESTS
Performance flight tests of the RH-53D design
growth configuration
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PLIGHT TEST INSTRUMENTS
A precision voltage reference unit for calibrating
airborne data acquisition systems
{ RAB-TR-76164 ]
PLIGHT TESTS
Are wheel-well related aercacoustic sources of any
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{AIAA PAPER 77-1270)
Estimation of helicopter performance by an
extended enerqgy method 1mproved by flight tests
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Plight evaluation of an advanced techrology light
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[ NASA-CR-2832] N77-33104
A flight investigation of the wvake turbulence
alleviation resulting from a flap configuration
change on a B-747 aircraft
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Requarements for flight testing automated terminal
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An assessment of the hover performance of the
XH-592 advancing blade concept demonstration
helicopter
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FLIGHT TRAINING
Investigation of diagnostic, error detector and
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Numerical prediction of aeroacoustic jet—-flap flows
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Determining the lift and drag distributions on a
three-dimensional airfoil from flow-field
velocity surveys
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PLOW EQUATIONS
Unsteady Os2en flow around a flat-plate airfoil
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A77-51033
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PLOW GEONETRY
Three dimensional steady and unsteady asymmetric
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aero-engine applications
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PLOW VISUALIZATION
Reviev of optizal technigues with respect to
aero-enqine applications
[ONERA, TP NO. 1977-80] A77-50987
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jet flows and their relation to jet noise
production
[ATAA PAPER 77-13501
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R77-51103
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antenna coatings
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A practical optimum selection procedure for a
motivator 1in active flutter suppression systenm
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wing mounted
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Wind tunnel study of an active flutter suppression
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P-8C adaptive flight control laws
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FRACIURB MECHANICS
Flight insrection data and crack initiation times
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FRANCE
Civil and railatary air traffic ain France -
Management and compatibility
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FREE JETS
Coherent structures in the mixing zome of a
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FUEL COMBUSTION
The effect of drop size on emissions from the
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Ccobustion considerations for future jet fuels
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Aerodynanic and thermodynamic characteristics of
kerosene-spray flames
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FOLL SCALE TESTS
Some results of the testing of a full-scale Ogee
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performance
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[ AIAA PAPER 77-13261
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Heat transfer at the critical point of a cylinder
during aiptensive blowing
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A novel concept for suppressing internally
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GAS TURBINE ENGIKES
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377-48174
Gas turbine temperature techniques
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gas turbine combustor
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Gas turbipe engine core noise source isolation by
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A research program to reduce interior noise in

general aviation airplanes -—- test methods and
results
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Contributions to the evaluation of the German
proposal DLS for a new microvave larding systenm,
part 1
{TUBS/SPB58/M1-PT-1] W77-32105
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GLIDERS
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The Inverted Bange - GPS User test facility ---
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Simulated Combat Operations Range Equipment
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{SBR-651317]
HANDEGOKS
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HOD and the retrofit market
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Nickel base alloy --- for gas turbine engine
stator vanes
[ NASA-CASE-LEN-12270-1])
HEAT TRANSFER
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during 1ntemsive blowing

N77-32280

A77-48054
HELICAL WINDINGS
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systen

N77-33132

377-47999
BELICOPEZER PERFOREBARCE
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environments
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Some results of the testing of a full-scale Ogee
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HELICOPTERS
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M’n experimental investigation of helicopter rotor
high frequency broadband noaise
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BIGH STRENGTH ALLOYS
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Alternate fuels for future aircraft
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[ATAA PAPER 77-13291 A77-51083
Effects of forward motion on jet and core noise
(ATIAR PAPER 77-1330] A77-51084
Acoustic performance of inlet multiple-pure-tone
suppressors 1nstalled on NASA Quiet Engine °'C*
[AIAA PAPER 77-1333) A77-51087
Effects of simulated flight on fan noise suppression
[ATIAA PAPER 77-1334) A77-51088
Interaction of rotor tip flov irregularities with
stator vanes as a noise source
[AIAA PAPER 77-1342] a77-51095
Simultaneous characterization of jet noise sources
and acoustic field by a new application of
conditional sampling
[AIAR PAPER 77-1349]1 277-51102
Experimental results of large-scale structures in
jet flows and their relation to jet noise
production

A77-51075
point sources by a woving
jet fuselage

[ATAA PAPER 77-13501 R77-51103
Aeroacoustic performance of a scoop inlet
[AYAA PAPBR 77-1354]) A77-51107

The anfluence of the inlet duct contour on forvard
radiated fan noise
{ATAA PAPZR 77-1355) A77-51108

Cabin noise behavior of a USB STOL transport ---
upper surface blowing YC-14 aircraft
TAXIAA PAPER 77-13651 A77-51117

The effect of £1l1ght on the noise of subsonic jets
[NGTE-R-343] N77-32850

Measurement of far field combustion nolise from a
turbofan enqine using coherence functions
[NASA-TN-73748]

High velocity jet nolse source location and
reduction. Task 4: Development/evaluation of
techniques for inflight investigation
(AD-2041849 ] N77-33175

The effect of £1i1ght on the noise of subsonic jets
[AD-2041730) N77-33176

JBT BFGINE FUELS
Combustion considerations for future jet fuels
A77-48241

N77-33163

Alternate fuels for future aircraft
A77-48709
Design of a cascade fire apparatus for testing
countermeasure effectiveness

[AD-2043176 ) N77-32101
An evaluation of very large airplanes and

alternative fuels: Executive summary

fAD-2042112]) N77-33154



SUBJECT IWDEX

JEBET EBGIBES
Effect of slotted casing treatment with change 1n
Beynolds nunter index on performance of a jet
engine
[NASA-TP-1058] N77-32154
On the vorks of S. S. Nezhdanovsky 1n the field of
fliqht based or reactive principles, 1880 - 1895
N77-33040
Supersonic jet exhaust noise investigation.
Volume 4: Acoustic far-field/near-field data
Teport
{AD-2041819] ¥77-33177
M1litary engine deterioration in service connected
with life cycle costs

N77-33183
Relaabilaity versus cost in operating vide body et
engines
N77-33186

JET EXHAUST
Theoretical jet exhaust noise model for the duct
burning turbofan
fAIAA PAPER 77-12641 A77-51028
Pollution reduction technology program for small
jet aircraft engimes, phase 1

[ NASA-CR-135214 1 N77-33168
JBT PLAPS
Numerical prediction of aerocacoustic jet-flap flows
{ATAA PAPER 77-1316) A77-51071
JBT PLOW

Interim ncise correlation for some OTH
configurations using external jet-flow deflectors
--- engipe Over The Wang
FAIAA PAPER 77-1317) A77-51072
Effect of flaght on jet ncise from supersonac
underexpanded flows
TAIAR PAPER 77-1328) A77-51082
JET MIXING PLOW
The anit:ial region of subsonic coaxial Jets. II
A77-49564
Coherent structures in the mixing zone of a
subsonic hot free jet
[ONERA, TP NO. 1977-881 R77-50989
Nev scaling laws for hot and cold jet mixing noise
based on a geometric acoustics model
[AIAA PAPER 77-1287) A77-51047
JET PROPULSION
On the vorks of S. S. Nezhdanovsky 1n the field of
flight based on reactive principles, 1880 - 1895
N77-33040
JET THRUS?T
Variation of patching moment with engine thrust
for a tvain-engine ccmmercial jet aircraft
{ NASA-TN~-X-3569] N77-32131

KALMAN FILTBRS
An 1ntegrated marine navigation systenm
A77-51199
KEROSENB
berodyrnanmic and thermodynamic characterastics of
kerosene-spray flames
A77-48181

L-1011 AIRCRAF?
Producibility aspects of advanced composites for
an L-1011 Aileron
[SME PAPER EMB76-04) A77-51006
LASINAR FLOW
Special course on concepts for drag reduction
{ AGARD-B-654) N77-32091
LARDIRG AIDS
A method to reduce the need for large antennas 1n
Microwave Landing Systews /MLS/
A77-48378
Simulation of traffic loading for approach and
landing systems vith statistical interrogation
- A77-48686
Multiple curved descending approaches and the air
traffic control prohlenm
{ NASA-TH-T78430) ¥77-32104
LANDING GEAR
Are wheel-vell related aeroacoustic sources of any
sagnificance in airframe noise
TAIAA PAPER 77-1270) A77-51033

A-19

LOEG TERH EPPECTS

Unsteady surface pressure characteristics on
aircraft components and farfield radiated
airframe noise
[AIAA PAPZa 77-1295) A77-51052
LASER OOTPUTS
Aerodynamic effects during supersonic flov past a
laser oean
A77-48515
LAUNCH VEHICLES
Launch raisk analysis
A77-50463
LIFE (DURABILITY)
& procedure for predicting the life of turbine
engine components
N77-33192
LIFT
Determining tae lift and drag distributions on a
three-dimensional airfoil from flow-field
velocity surveys

[ NASA-TN-732471 N77-32079
Methods for reducing subsonic drag due to lift
N77-32093

An elementary analysis of the effect of sweep,
Mach numoer, and laift coefficient on
ving-structure weight
[ NASA-TH-740721 N77-33146
LIFTIRG BODIES
Theory of tae 11fting surface in unsteady sotion
1in an inviscid fluaid
277-49847
Unsteady supersonic aerodynamic theory for
interfering surfaces by the method of potential
gradient
[NASA-CR-2894 ] N77-33121
LIGHT AIRCRAPP?
Computer siaulation of light aircraft crash
A77-49341
Plight noise studies on a turbojet engine using
microphones amounted on a 850 ft. tower
fAYAA PAPER 77-1325]) A77-51079
LIGHT BEAHNS
2erodynamic effects during supersonic flow past a
laser bean
A77-48515
LIGHT EAITTING DIODES
Solid state liqht emitting displays
A77-50623
LIGHTHILL MBTHOD
Numerical prediction of aeroacoustic jet-flap flows
{AIAR PAPER 77-13161 A77-51071
LIGHTING EQUIPMENI
Airport electrical and lighting equipment ---
Russian book
A77-50676
LIGHTHING ’
Lightning-hazard assessment - A first-pass
probabilistic model --- for aircraft
A77-49346
The protection of aircraft radomes against
lightning strike
AT7-49734
Space shuttle program: Lightning protection
criteria document
[ NASA-TH~T4974] N77-33252
LIQUID HYDROGESN
The liquid anydrogen option for the subsonic
transport - A status report

A77-48819
LOGISTICS
Reliabalaity, availabilaity,
maiptainaosility/logistics /RAM/LOG/
a77-50u56

LOGISTICS MANAGRMEHT
BRIW experlience at ECOM --- Beliability Improvement
Warranty requlrements for Aray
a77-50483
Logistics planning siamulation model for USAF spare
englne management

A77-50510
LONG TERM EBFFECTS
CFX56 turbofan maintainabilaty and *
reliability-oriented development
N77-33189
Progress 1n determining service life by endurance
tests -— Concorde aircraft
N77-33195



LONGITUDINAL CONTEOL

LONGITUDINAL CORTROL
Longitudinal handling gualities during approach
and landing of a powered 1lift STOL aircraft
[NASA-TM-X-62144) N77-33151
LONGITUDINAL STABILITY
Longitudinal handling gualities
and landing cf a powered 1laft

during approach
STOL aircraft

fNASA-THM-X-62144] ¥77-33151
LORAN
Tactical and lcng-range navigation 1in the
AN/ARN-101/V/
A77-51192
LORAN C
Lorapr-C data acquisition and handling for improved
accuracy
A77-51200

Clarainet Pialqraim - Communications using Loran-C
~--- transmitted Lty pulse position mcdulation
377-51201

MACH EUHBER
»n elementary analysis of the effect of sweep,
Mach number, and 1lift coefficient on
ving-structure weight
{NASA-TM-740721
MACHINING
Deburraing - Requirements of the aircraft
[ SME PAPER MR76-1241
MAINTAINABILITY
Reliabilaty, availabilaty,
maintainabalaty/logastics /RAN/LOG/

N77-33146

A77-51007

A77-50456
BATNTENANCE
*i1litary enqgine deterioration 1n service connected
with life cycle costs

N77-33183
MAR BMACHINE SYSTEAS
Stabilaty of the pilot-aircraft system an
maneuvering flaght
A77-49340
SENDS /Safe Ejecticn Envelope Display System/
A77-49932

BANAGENENT PLAKNNING
Logastics glanning sinulation model for USAF spare
engine manaqgement
A77-50510
* pew look 1in reliability: F-18 operational
m1ssion environment
[AD-20427811
MANEUVERABILITY
Transonic wind-tunnel investigation of the
maneuver potential of the NASA supercratical
wing concept, phase 1

N77-32573

I NASA-THM-X-35341 N77-33115
NANDALS
Practical aerodynamics of maneuvering aircraft /A
manuval for flight personnel/ --- Russian book
A77-50693
Rotorcraft flight simulation with coupled rotor
aeroelastic stability analysis. Volume 1:
Engineer's manual
[ AD-a0424621 N77-33207

HATERIALS HANDLING
The determipation of the center-of-gravity
position with the aid of dimensionless values
--- for aircraft control ang stability

A77-49654
MATBESATICAL MODELS
Lightning-hazard assessment - A first-pass
probabilastic model --- for aircraft
A77-49346
Rirframe ncise - A status report, 1977
[AIARA PAPER 77-1268] A77-51032

A mathematical model of transcontinental balloon
TIAF PAPER 77-1671 A77-51460
Rirplane math modeling methods for active control
design
N77-33212
MAXINUN LIKBLIHOOD ESTIMATES
F-8C adaptive flaight control extemsions --- for
paxipum likelihood estimation
[ NASA-CR-286811 . -
HEASURING INSTRUMENTS
An accurate anqular position and angular velocity
instrument based on an optical incremental encoder
[ WRE-IN-1730(WR/D) ] N77-33480

¥77-33203

A-20

SUBJECT INDEX

MECHANICAL DEVICES
Appliances for assembling aircraft and helicopter
subsystens and elements --- Russian textbook
277-50682
MECHANIZATION
Deburring - Some of the problems and requirements
of the aircraft industry
[ SME PaP3’ MR76-5471
METAL FATIGUR
Investigation of the state of dynamic stress and
the influence of service time on the fatigue
strenqth of turbine rotor blades of aircraft
gas-turobine engines

477-51016

A77-48632
METAL FINISHING
Deburring - Some of the problems and requirements
of the aircraft imdustry
[ SME PAPER MR76-5u47]
BETAL GRINDING
Deburring - Some of the problems and requirements
of the aircraft industry

A77-51016

{ SME PAPER Ma76-547) A77-51016
METAL SURFACES
Deburring - Requirements of the aircraft
[SME PAPEZR MR76-1241 A77-51007
BICROPROCESSORS R
Eiqght-channal resolver samplifies digital flight
controls
a77-51354
System avioaic architectures for RPVs
[AD-R041502] N77-32145
BICROWAVE ANTENEAS
L-band antenna for aircraft-to-satellite
communications =--- for Aerosat system
A77-48362

A method to reduce the need for large antennas in
Microvave Laading Systems /MLS/

377-48378
B-1 forwvard radome microwave test range
A77-49743
Application of UHF adaptive array to
pavigation/tracking systems
A77-51185

HICBROWAVE LANDING SYSTEMS
R method to reiuce the need for large antennas in
Microwave Landing Systems /MLS/
A77-48378
Simulation of traffic loading for approach and
landing systems with statistical interrogation
A77-48686
Multiple cucrved descending approaches and the aar
traffic control problem
(NASA-TM-78430] N77-32104
Contributions to the evalumation of the German
proposal DLS for a new microwave landing systemnm,
part 1
{TIBS/5FB58/81-PT-11 W77-32105
The Brunswick DLS test airport area - a non clean
envaronment
N77-32108
Influence of tne multipath propagation on the
distance measuring part of DLS
N77-32110
Contraibutions to the evaluation of the German
proposal DLS for a New Microwave Landing Systen,
Part 2
[ TUBS/SF358/42-PT-21] N77-32112
Multaipath 1mnunity of MLS 1in mountainous sites
N77-32116
BICROWAVE SCAENING BEAN LANDING SYSTEN
Multipata and performance tests of TRSB receivers
[AD-A041831] N77-33135
MICROWAVE TRANSMISSION
Hodel for the effect of electric fields on
satellite-earth microwave radio propagation
A77-49787
MIDAIR COLLISIOBS
The need for a workable collision avoidance systen
- Now —-- 1n civil aviation
277-50662
NMILITARY AIR FACILITIES
The transfer of the Germar North MATRAC to the
EUROCONTROL Centre of Maastricht --- ¥ilatary
Air Traffic Radar Control
I - -~ A77-88812
MILITARY AIRCRAFT
USAF experiencz 1n aircraft accident survavabilaty
A77-49949



SUBJECT IBDEBX

MILITARY AVIATION
Reliability, availabality,
saintainability/logistics /RAM/LOG/
A77-50u56
BILITARY TECHEOLOGY
Docunentation of the feasibility research on a
destructible parachuote
A77-49342
Fluidic event sequencing subsystesm for ARES ——-
Aircrev Automated Escape Systens

A77-49934
HOD and the retrofit parket
AT77-50624
Applications of auqmented multilateration tracking
systems --- for military targets
A77-51183

Development of the RMS-2 System of ODDREE/TEEB/ —--—
Range Measurenent System for tank and aircraft
tracking

A77-51187

History and develofment of the SCORE pod —--

Sipulated Combat Operations Range Equipment
A77-51188

Tactical and long-range navigation in the
AN/PBN-101/V/

A77-51192

JTIDS - An overviev of the system design and
1gplementation -—- Joint Tactical Information
Dastribution Systen

A77-51204
BINICONPUTERS

Proving the correctness of a flight-director

program for am airborme minlcomputer

A77-51261
BIRRORS -
Georqia Tech high temperature solar test facilaty
A77-49745

BISSILE TRACKING
Technical objectives and approaches to the
tracking subsystenm of the Extended Area Test
System /EATS/
A77-51184
BISSILES
The effect of simulated aerodynamic heating on the
strength of three rocket motor case steels

[ RPE-TR-451 ¥77-32240
NISSION PLANEING
N¥SEG: A segqmented mission analysis program for
low and bigh speed aircraft. Volume 2: Progran
users manual
f NASA-CR-2808]) N77-33100
HODERS
Air traffic control experimentation and evaluation
test
[AD-2041971) N77-33136
MONITORS

Master mopator display aprlication study for P-14
. [AD-a0415701 N77-33158
SONOPLANES
Noise epmission of the agricultural aircraft 2z-37.
I - Sound 1intensity level measurements at the
agricultural aircraft 2-37. II - Sound intensity
level measurements at an agricultoral airport

A77-49656
HONOTONE FUNCTIONS
The 1mportance of monotonicity of finite
difference schemes in straiqht-through
calculation methods --- of supersonic flow
problens
A77-50917

NONTE CARLO NETHOD
Monte Carlo simulation of VOR/DME holding
procedures. Basilc notions and applications
{ ESA-TT-419) N77-33142
MOUBTAINS
Multipath 1mmunity of MLS in mountainous sites
R77-32116
NTBF
Reliabilaty improvenment warranty techniques and
applicaticns --- to P-16 aircraft
A77-50477
Effectaveness of reliability system testing on
guality and reliability
A77-50488
NMULTIPATH TEANSMISSION
Saimunlation of the multipath propagation of DLS
N77-32106

BOISE INTENSITY

Measurenment of the pultipath propagation at the
Brunsvick test airport --- multipath instrument
landing system

877-32107
The Brunswvick DLS test airport area - a non clean
environment
¥77-32108

Inflaence of tae multipath propagation on tke
distance measuring part of DLS
¥77-32110
BULTIVARIATE STATISTICAL ANALYSIS
Output feedbacs regulator design for jet engine
control systens

[NASA-TH-73776] N77-33165
BATIOEAL AIRSPACE UTILIZATION SYSTEAM
Caival and malitary air traffic in Prance -
Management and compatibility
A77-48411

HAVIER-STOKES EQUATION
Calculation of vortex breakdown locations for flow
over delta wings
A77-49345
HAVIGATION AIDS
A navigation device to help helicopters to land on
ocean platforms
[ONERA, TP NO. 1977-71] a77-50983
Position Location and Navigation Symposium, San

Diego, Calif., November 1-3, 1976, Proceedings
A77-51178
Application of UHF adaptive array to
navigation/tracking systems
277-51185

Tactical and long~range navigation 1in the
AN/ARN-101/V/

277-51192
Loran-C data acquisition and handling for improved
accuracy
A77-51200

HAVIGATION SATBLLITES
The determination of ship location by means of
navigation satellites --- Russian book
A77-50687
The GPS Control Segment and 1ts service to the GPS
User --- Global Positioning System navigation
satellite
A77-51202
Global positioning system navigation algoraithms
--- for application to navigation satellites
used for aircraft guidance
N77-32103
NEAR FIELDS
Supersonic jet exhaust noise investigation.
Volume 4: Acoustic far-field/near-field data
report h
(2D-2041819)
WETWORK SYNTHESIS
Fluidic event sequencing subsystem for AAES ---
Aircrew Automated BEscape Systems

¥77-33177

A77-49934
SICKRL ALLOYS
Nickel base alloy --- for gas turbine engine
stator vanes

[ NASA-CASE-LE¥-12270-1] N77-32280
HOISE GENERATORS
Airframe noise - A status report, 1977
[ATAA PAPER 77-1268) a77-51032
Nolse compoaent method for airframe noise
[AIAA PAPBR 77-1271) A77-51034

Gas turbine engine core noise source isolation by
internal-to~far field correlatioms
fAIAA PAPER 77-12761 A77-51037
An experimeatal investigation of the trailing edge
noise mecaanisn
[AIAA PAPBR 77-1291) A77-51049
Some measured and calculated effects of a tap
vortex modification device on 1mpulsive noise
--- for helicopter rotors
[AIAR PAPZR 77-1381)
HOISE INTENSITY
Influence of the noise level in a transonic wand
tunnel on the aerodynamic characteristics of

A77-51094

nodels

[ ONEBA, TP KO. 1977-110] A77-50996
Porvard speed effects on blown flap noise

[ATAA PAPER 77-1315] A77-51070



HOISE MEASURENERT

Fffect of forward motion on turbomachinery noase
fAIAR PREER 77-1346]) A77-51099
NOISE MEASUBRENENT
Noise emission of the agracultural aircraft 2z-37.
I - Sound intensity level measurements at the
agricultural aircraft Z-37. II - Scund intensity
level measurements at an agraicultural airport
A77-49656
"he measurement of aircraft overflight noise -
Frrors due to 1ts nonstationary character
A77-50441
dirframe ncise of the DC-9
[AIAA PAPER-77-1272) A77-51035
Measurement of far field ccmbustion noise from a
turbofan enqine using coherence functioans

{AIAR PATER 77-12771 A77-51038
Shielding aspects of heated twin jet noase
{AIAR PAPER 77-12881 A77-51048

An experimental 1nvestigation of the trailing edqe
noise mechanism
[AIAA PAPER 77-12911
Interaim ncise correlaticn for some OTH
confiqurations using external -jet-flow deflectors
--- engine Over The Wing
[ATAA PAPER 77-13171 477-51072
Over-the-wing mcdel thrust reverser noise tests
{ATAR PAPER 77-1318) A77-51073
Investigation cf subsonic fan noise sources by
fluctuating rressure measurements on rotatang
blades
TAIAR PAPER 77-13211 A77-51075
Flight noise studies on a turbojet engine using
microphones mounted on a 450 ft. towver
fAIRA PAPER 77-132S51 A77-51079
Effects of forvard motion on jet and core noise
fAIAR PAPER 77-1330] A77-51084
Helicopter rotcr aerodynamic and aeroacoustac
environments
[AIAR PRPER 77-13381 A77-51091
Some measured and calculated effects of a tap
vortex modification device on impulsive noise
—--- for helicopter rotors
[AIAA PAPER 77-1341) A77-51094
Simultaneous characterization of jet noise sources
and acoustic field by a new application of
conditional sampling
(AIAA PAPER 77-1349) 477-51102
Cakin noise bebavior of a USB STOL transport —--
upper surface blowing YC-14 aircraft
[AIa2 PAPER 77-1365] A77-51117
Over—-the-wing mcdel thrust reverser noise tests
[ NASA-TM-T73495] N77-33161
Identafication and measurement of combustion noise
from a turbofan engine using correlation and
coherence technigues
TNASA-TM-T737471 N77-33162
Measurement of far field ccmbusticn noise from a
turbofan enqine using coherence functions
[ NASA-TM-73748]
NOISE POLLUTION
Further sensitivity studies of community-aircraft
noise exposure (NCISEMAP) prediction procedures
[ AD-30417811 N77-33686
HOISE PROPAGATION
Unsteady surface pressure characteristics on
aircraft comgonents and farfield radiated
airframe noise
fRIAN PAPEE 77-12951 377-51052
Effect of simulated forward speed on the jet noise
of i1nverted velocaty profile coannular nozzles
[AIAA PAPER 77-1329] a77-51083
NOISE REDUCTION
Convex 76 - Rircraft noise and air traffic control
A77-49225
Theoretical jet exhaust noise model for the duct
burning turbofan

A77-51049

N77-33163

[ATAA PAPER 77-12641 477-51028
Shieldinqg aspects of heated twin jet noise
[AIAA PAEER 77-1288] 377-51048

Source location by shielding with applaication to a
large turbofan engine --- for aircraft noise
reduction
[ATAA PAPER 77-1304) 377-51060

Summary of forward velocity effects on fan noase
{AIAA PAPER 77-1219] A77-51074

*t coustic performance of inlet multiple-pure-tone
suppressors installed on NASR Quiet Engine 'C'
fAIAAR EAPEE 77-1333) A77-51087

SOBJECT INDEX

Effects of simulated flight on fan roise suppression

{AIAR PAPER 77-13341 A77-51088
Aeroacoustic performance of a scoop imlet

(AIAA PAPZR 77-1354]} a77-51107
A novel concept for suppressing internally

generated aircraft engine noise

[AIAAR PAPER 77-13561 A77-51109

Helicopter transmission vibration and noise
reduction program
(AD-A042457) N77-32136

Effects of simulated flight omn fan nolse suppression
[ NASA-TH-73708] N77-32157

Acoustic parformance of inlet multiple-pure-tone
suppressors installed on NASA quiet enqgine C
[NASA-TN-73713] N77-32158

State-of-the-art of turbofan engine noise control
fNASA-TM-73734)] R77-33166

High velocity jet noise source location and
reduction. Task 4: Development/evaluation of
techniques for inflight investigation
[AD-2041849 ] N77-33175

Investigation of feasible nozzle confiqurations
for noise reduction in turbofan and turbojet
aircraft. Volume 3: Shrouded slot nozzle
confiqurations
[2D-2041782} N77-33179

Airplape noise: Dimensions and means of noise
reduction --- 1n Norway
{ELAB-STFP44-475080] N77-33696

A research program to reduce interior noise 1in
general aviation airplanes --- test methods and
results
[NASA-CR-155154)

NOISE SPECTRA

Are wheel-wall related aeroacoustic sources of any
significance in airframe noise
[AIAR PAPER 77-1270)

Experimental and analytical separation of
hydrodynamic, entropy and combustion noise 1in a
gas turbine combustor
[AIAA PAPER 77-1275) A77-51036

An experimental i1nvestigation of helicopter rotor
high frequency broadband noise
[ATAA PAPBR 77-1339)

HONEQUILIBRIUM FLOW

Non-equilibrium flow of an inviscid gas past a

thin profile

N77-33959

R77-51033

A77-51092

A77-48289
NONLINEAR EQUATIONS
Nonlinear aa2roelastic equations for combined
flapwise bending, chordwise bending, torsion,
and exteasion of twisted nonuniform rotor blades
in forward flight
{ FASA-TH-74059]
BONLINEAR FEEDBACK
Design of nonlinear automatic flight control systems
A77-48693

R77-33107

BONLINEAR PROGRAMMING
Minimum tize acceleration of aircraft turbofan
enqgines by using an algorithm based on nonlinear
programming
[ NASA-TM-73741]
NORMAL DENSITYI FOUNCTIONS
Some mathematical aspects of the correlation
theory of aircraft precision and reliabilaty

N77-33167

a77-50709
HOBWRAY
Airplane noirse: Dimensions and means of noise
reduction —— 1n Rorway
[ELAB-STF44-475080] N77-33696

HOZZLE FLOW
An analytical model for emtropy noise of subsonic
nozzle flow

fAIAR PAP3R 77-1366] A77-51118
NUCLEAR PROPULSION
An evaluatioan of very large airplanes and
alternative fuels: Executive summary
[aD-2042112] N77-33158

HUMERICAL ANALYSIS
Numerical analysis of the axaisymmetraic flow past a
pervious shell with a hole at the vertex

OFFSHORE PLATPORNS
A navigation device to help helicopters to land on
ocean platforms
[ONERA, TP NO. 1977-711

A77-50938

A77-50983



SUBJECT IBDEX

OGBE SHAPE
Soee results of the testaing of a full-scale Ogee
tip helicopter rotor; acoustics, loads, and

performance
TAIAA PAPER 77-1340]) A77-51093
OMEGA HSAVIGATION SYSTES
An applacation of Omega as a sensor --— 1in E-32
Airborne warning and Control hybrad mavigation
systen

377-51198
ONBOARD BQUIEBEN?Y
A pultipurpose position accuracy verification systen
-=-- airbcrpe DNE
477-51181
OPTICAL MEASUBING INSTRUMEBETS
Review of optical techniques with respect to
aero-engine aprlications
[ONERA, TP NO. 1977-80) A77-50987
OPTICAL RADAR
Vev lidar concept for measuring the slant range
transmission 1n aircraft landing approaches
477-48698
OPTICAL SCANNERS
An operational video tape recording systen
ut1lizing IRIG standard 129-73 seqmented helical
scan recording foreat
A77-49873
OPTINAL CONTEOL
Desiqn of nonlinear automatic flight control systens

A77-48693
OPTINIZATIOB
Turbulent effects i1in axial compressors
fARAF-NT-77-201 N77-33180

OSCILLATING FLOW
The initial region of subsonic coaxial jets. II
A77-49564
Tuarbulent effects in axial conmpressors
[AAAF-NT-77-20) K77-33180
OSEEX APPROXINATION
Unsteady Oseen flow around a flat-plate aarfoal

A77-49244
PARELS
A research program to reduce 1interior nolse 1n
general aviation airplanes --- test methods and
results
[NASA-CE-155154] N77-33959

PARACHUTE DRSCERT
The development of nev designs of emergesmcy escape
parachutes for ejection seats
AT77-49947
An analysis of personnel parachutes for use by
Marine Corps Force Reconnaissance Units
fAD-2041151] N77-33124
PARACHUTE FAEBRICS
Documentation of the feasibility research on a
destructible parachute

a77-49342
PARACHUTEBS
Proposed helicopter safety system for catastrophic
failures
277-49936

An analysis of personnel parachutes for use by
Barine Corps Force Reconnaissance Units
[aD-2041151) N77-33124

PASSENGER AIRCRAFT
Jakowlew Jak-42 - Uncomplicated, reliable,

economical
A77-49653
PASSENGERS
Reducing wvalking distances at existing aarports
A77-47980

Briefs of accidents involving air taxi operations,
0S general avaation, 1975
{PB-267653/41 W77-32102
PAYLOADS
Technical and economic assessment of swept-wing
span-distributed load ccncepts for civil and
pi1litary air cargo transgorts
f NASA-CR-1452291 N77-33147
PERFORATED SBELLS
Numerical analysis of the arxisyammetric flov past a
pervious shell wath a hcle at the vertex
A77-50938
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POSITION (LOCATION)

PERFORNAHCE PREDICTION
Estimation of hel:rcopter performance by an
extended energy method improved by flight tests
A77-51613
A review of turbopropulsion combust:ion. Part 1:
Pundamentals of combustion. Part 2:
Turbopropulsion combustior technology
{AD-2043022] N77-32163
Preliminary investigations of the unsteady flow 2an
turbojet engines during transients
[ PUBL-PP-174] R77-32164
A procedure for predicting the life of turbine
engine components
R77-33192
PERFOBMANCE TBSTS
Performance and design of a vertical seeking seat
steering systen

A77-49945
Multipath and performance tests of TRSB receivers
[ AD-A041831] R77-33135
A1r traffic control experimentation and evaluataon
test
(AD-2041971]) N77-33136
PHASED ARRAYS
BRadar systeams with phased-array antennas
A77-51277
PILOT PERFORMANCE
Stabilaty or tne pilot-aircraft system an
maneuverirng f£light
A77-49340

On the 1mportance of program intelligence to
advanced automation 1n flaght operations

{AD-A042915] N77-32147
Requirements for flight testing automated terminal

service

[AD-R041975] N77-33137

PILOT TBAINIKG
Teaching tne practical techniques of establishing
egress system perforeance in an accident
environient
A77-49948
PITCHING BOMERTS
Variation of prtching moment with engine thrust
for a twin-englne commercial jet aircraft
[NASA-TN-£-3569] R77-32131
PLASTIC AIRCRAF? STRUCTIURES
Trapped rupber processing for advanced composites

[SME PAPER EM76-172] A77-51009
PLUNGERS
Some regqularities of the wearing of fuel pump
plunger spheres —--- for aircraft engines
A77-49374

POINT SOURCES
Source location by shielding with application to a

large turbofan engine --- for aircraft noise

reduction

[AIAA PAP2R 77-1304]) 277-51060
Acoustic scattering of point sources by a moving

prolate spheroid --- jet fuselage

[BIAR PAPER 77-13261 A77-51080

POLLUTION CONTROL
Convex 76 - Aircraft noise and air traffic conmtrol
A77-49225
Pollution reduction technology program for small
jet aircraft engines, phase 1
[ NASA-CR-135214) N77-33168
POROUS WALLS
Numerical analysis of the arxisymmetric flow past a
pervious shell with a hole at the vertex
A77-50938
POSITIOR (LOCATIOH)
The determination of ship location by means of

naviqatioa satellites --- Russian book
AT7-50687
Source location by shielding with application to a
large turpofan engine --- for aircraft noise
reduction
[AIAA PAPZR 77-1304) A77-51060

Position Location and Navigation Symposium, San
Diego, Calif., November 1-3, 1976, Proceedings
477-51178
Position location systems technology
A77-51179
Precision location, navigation and guirdance using
DME techniques
A77-51180
Navigation checkpointing with forwvard-sensed,
fixed-range terrain profiles
A77-5118%



POSITIOHN ERRORS

aaircraft Space Position Measurement System - An
application of precision DNE
A77-51197
POSITION EERORS
A multipurrose position accuracy verification systen
--- airtorne DNE
a77-51181
POSITIOR INDICATORS
R multipurpose position accuracy verification system
——- airborne EME

A77-51181
tccuracy evaluation of augqgmented multilateration
tracking systems ~-- for aircraft detection
A77-51182

POSITIONING
Single pass Doppler positioning for Search and
Rescue satellite pissions
A77-51186
Advanced terrain correlation techaniques ---
position locating system 1in war environments
277-51190
Precise positioning of sonobuoys using RME and DME
techniques --- Anqle Measuring and Distance
Measuring Equipment 1in antisubparine warfare
277-51196
POTENTIAL GRADIENTS
Unsteady supersonic aerodypamic theory for
interfering surfaces by the method of potential
gradient
[NASA-CR-2898
POWER TRANSMISSION
Detairl design aspects of a helicopter transmission
systen

N77-33121

A77-47999
POWERED LIFT AIRCEAPT
2coustic loads on upper-surface-blown powered-lift
systems

fAIAA PAPER 77-1363]) a77-51115
PREDICTION ANALYSIS TECHNIQUES
Wear reliability of aircraft splines
A77-50467

Logistics planning simulation model for USAP spare
engine managepent

377-50510
Airframe noilse - A status report, 1977
TAIAA PRAPER 77-1268) A77-51032
PREDICTIONS
Prediction of airborne target detection
[AD-R04 14281 N77-32871

PREFLIGHT ANALYSIS
Air traffic control and the 1initial operation of
supersonic transport aircraft - A review of
preparatory measures
A77-48415
PRESSURE DISTRIBUTION
TransoniC pressure dastrabution on an aircraft
wving podel during rocket sled runs
[AD-2041633] ®77-32085
? quide for estimation of aeroacoustic loads on
flight vehicle surfaces, volume 1
[AD-A041198] N77-32090
Pressure distributions on a 1- by 3-meter semispan
wing with a nonstreamwise tip 1n subsonic flow
[ NASA-TM-72755) N77-33103
PRESSURE NMEASUREMENTS
Measurement of far field combustion noise from a
turbofan engine using coherence functions
[AIAA PAPER 77-12771
PRESSURE OSCILLATIONS
The role cf the boundary layer in supersonic
pressure perturbations along a weak wavy wall

A77-51038

A77-48290
PROBABILITY THERORY
Lightning-hazard assessment - A first-pass
rrobabilistic model --- for aircraft
A77-49346

Queues with delayed, probabilistic feedback as a
model of air traffic control commanications

A77-51610
PRODUCTION MANAGEMENT
Product improvement program evaluation
{AD-A042134) N77-33101

PROLATE SPHEROIDS
Acoustic scatterinqg of point sources by a moving
rrolate spheroid --- jet fuselage
{AIAA PAPER 77-13261
PROPAGATION MODBS
Simulation of the multipath propagation of DLS
N77-32106

A77-51080

A-24

SUBJECT IFDEX

Measurement of the multipath propagation at the
Brunswick test airport --- multipath instrument
landang systen

N77-32107

Influence of tne multipath propagation on the

distance measuring part of DLS
N77-32110
PROPAGATION VELOCITY

Effect of sinuiated forward speed on the jet noise
of inverted velocity profile coannular nozzles
[ATAA PAPZER 77-1329] 277-51083

PROPELLANY COMBUSTION

A review of turbopropulsion combustion. Part 1:
Fundamentals of conbustion. Part 2:
Turbopropulsion combustion technology
[AD-A043022}

PROPULSION

Wind tunnel and analytical investigation of
over-the-wing propulsion/air frame interferences
for a short-apaul aircraft at Mach numbers from
0.6 to 0.78 --- conducted 1in the Lewas 8 by 6
foot tunnel
[ NASA-CR-2905

PROPULSION SYSTE¥ CONPIGURATIONS

Over-the~wing msodel thrust reverser noise tests

{ATAAR PAPER 77-1318] A77-51073
PROPULSIOR SYSTEM PERFORMANCE

A review of turbopropulsion combustion. Part 1:
Fundamentals of combustion. Part 2:
Turbopropualsion combustion technology
(AD-A043022 } N77-32163

The evolution and control of dirfferent performance
deqgradation processes 1n modern propulsion systems
-=-- monitoring 7jet engines

N77-32163

N77-33114

N77-33193
Methods of improving the performance reliabilaty
of advanced military power plant systems
N77-33198
PROPULSIVE BFFICIERRCY
Maintenance methods for improving propulsion
system reizability
N77-33184
Risks affecting the structural resistance and
integrity of modern propulsion systenms
N77-33187
PROTECTIVE COAZINGS
Rain erosion resistant fluoroelastomer radome and
antenna coatings

a77-49731
Protection of cooled blades of complex internal
structure
[ONERA, TP NO. 1977-90) A77-50991

Progress in advanced high temperature turbine
materials, coatings, and technology
[NASA-TM-X-73628]

PULSE COMMUNICATION

Clarinet Pilgrim - Combunications using lLoran-C

--- transmitted by pulse position modulation
177-51201

W77-33159

PULSE POSITION MODULATIOR
Clarinet Palgrim - Communications using Loran-C
-—-- transmitted by pulse position modulation

277-51201
QUALITY CONTROL 0
RIVW experiance at ECON --- Reliabilaity Improvement
Warranty requiremeats for Army
A77-50483
Effectiveness of reliability system testing on
quality and reliabalaty
A77-50488
QUEURING THBORY
Queues with delayed, probabilistic feedback as a
model of air traffic comtrol communications
A77-51610
QUIET ERGINE PROGRANM
Acoustic performance of inlet multiple-pure-tone
suppressors installed on NASA Quiet Engine 'C!

fAIAA PAPSR 77-1333) A77-51087
RADAR ANTENNAS " -
B-1 forward radome microvave test range
A77-49743
Radar systems with phased-array antennas
A77-51277



SUBJECT INDEX

BADAR DATA
EUBOCONTROL and radar --- antomated air traffic
control radar system implementation
A77-48413
EADAR DETECT 10N
A nev high-brightness, all-wveather, ASDE /Airport
Surface Detection Equipment/
AT7-u49224
BRADAR EQUIPMENT
The new airport radar systens
A77-47979
RADAR SCANNIFNG
Navigation checkpointing with forward-sensed,
fixed-range terrain profiles
A77-51189
BADAR TRACKING
The new airport radar systems
A77-47979
Aircraft trajectories from radar extrapolations to
long tern prediction
A77-48414
Applications of augmented multilateration tracking
systems --- for military targets
A77-51183
Application of UHF adaptive array to
navigation/tracking systems
A77-51185
Develorment of the RMS-2 Systen of ODDREE/TEE/ —---
Range Measurement System for tank and aircraft

tracking
a77-51187
RADIO ALTIMETEES
Surface roughness measurements by using
low-resoluticn FM-CW radar altameters
A77-48317

RADIO COXMUNICATIOR
AFSATCOM terminal segment reliability test progranm
A77-50494
RADIO PREQUENCY INTERFERENCE
Recognition and elimination of interference
disturbances by modification of the radio field
of landing systems with spatial modulation
deqgree diagrans
N77-32123
Measurements of the influence of static and
dvnamic ainterference on an ILS-receiver and
measurement of the capture effect with the
double freguency procedure
[ TUBS/SF¥BS8/50]
BRADIO TRACKING
Technical cbjectives and agproaches to the
tracking subsystem of the Extended Area Test
System /BATS/

§77-33140

A77-51184
BADONE BATEBRIALS
Rain erosion resistant fluoroelastomer radome and
antenna coatings

ATT-49731
The protection of aircraft radomes against
lxghtpang strake
A77-49734
RADONES
B-1 forvard radome microwave test range
A77-49743

Design and test results of very broadband radomes
for ECM applications
A77-49747
RAIN EBROSION
Rain erosion resistant fluoroelastomer radome and
antenna coatings
A77-49731
RANAR SPECTROSCOPY
Review of optical techniques vith respect to
aero-enqane applications
[ONERA, TP NO. 1977-801
RANDOM PROCBSSES
Some mathematical aspects of the correlation
theory of aircraft precision and relaabilaty
A77-50709

R77-50987

BARGEFIRDIRG
Position location systens technology
A77-51179
Development of the R8S5-2 System of ODDREE/TEER/ ---
Bange Meastrement System for tank and aarcraft

trackaing
A77-51187
Air Combat Maneuverinq EBange/Instrumentation
*ACMR/I!
377-51195

REYNOLDS RUMBER

Global positioning systenm navigation algorithms
--- for application to navigation satellites
used for aircraft guidance
N77-32103
REFRACTORY MATERIALS
Progress in advanced high temperature turbine
materials, coatings, and technology
[ NASA-TH-£-736281
REPRACTORY METAL ALLOYS
Protection of cooled blades of complex internal
structure
[ONERA, TP NO.
RELIABILYTY ANALYSIS
RIW experieance at ECOR --- Reliability Improvement
Warranty cequirements for Army

N77-33159

1977-90) A77-50991

A77-50u83
Effectivenass of reliability system testing on
quality and celaabilaty

A77-50488
APSATCOM t2rminal segment reliabilaty test progranm

A77-50494
Effects of temperature on avionics reliabilaty

R77-50497

Combined Eavironment Reliability Test /CERT/ ---
for aviomics

A77-50504

$ICRON reliability analyses
[AD-R042937 ) N77-32129
Accelerated mission test: A vital reliabilaty tool
N77-33196

RELIABILITY ENRGINEERING
Some detail design problems in aircraft gas turbines

A77-48001
The need for improved aircraft crashworthiness
design
A77-49473

The protection of aircraft radomes against
laghtning straike
A77-49734
RESOTE CONTROL
An operational video tape recording system
ut1lizing IRIG standard 129-73 segmented helical
scan recording format
A77-49873
RESOTELY PILOTBD VEHICLES
Precision location, navigation and guidance using
DME techniques
A77-51180
System avionic architectures for RPVs
[AD-2041502])
REPRODUCTION (COPYING)
An operational video tape recording systen
ut1li1zing IRIG standard 129-73 segmented helical
scan recording format

N77-32145

A77-49873
RESCOUE OPERATIONS
The helicopter Ka-26 in the Special Purpose
Plights Sector of Interflug. II
A77-49657

Single pass Doppler positioning for Search and
Rescue satellite missions
A77-51186
Wide area 1lluminator development for US Coast
Guard HH-3F nelicopter
[ AD-2041425])
RESEABCH AIRCRAFPT
Effect of rotor wake on aerodynhamic
characteristics of a 1/6 scale model of the
rotor systems research aircraft --- 1in the
langley V/STOL tunnel
I HASA-IN-X-3548)
BRESIDRNTIAL ARRBAS
Airplane noise:

N77-32132

N77-32083

Dinensions and means of noise

reduction --— 1in Norway
[ ELAB-STF44-175080) N77-33696
RETROPITTING
HOD and tha retrofit market
A77-50624
REVIEWING
An overviev of concepts for aircraft drag reductions
N77-32092

BREYHOLDS HOUMBER
Effect of slotted casing treatment with change 21n
Reyaclds numper index on performance of a jet
engine

[ NASA-TP-1058] N77-32154



RIBBON PARACHUTES

RIBBON PABACHUTES
Docunentation of the feasability research on a
destructible parachute

A77-49342
RIDIRG QUALITY
The develorment of a model for predictang
passenger acceptance of short-haunl air
transportation systenms
[NASA-CR-1452501 N77-33148

Design and development of a structural mode
control systen
[NASA-CR-1438461 N77-33201
RISK
Launch raisk analysas
277-50463
ROCKET ENGIKE CRASES
Rohrbond --- haigh strength Ti alloy joining method
for thrust enqgines, airframe and space structures
[ SME PAPER AD76-2801 A77-51015
The effect of simulated aerodynamic heating on the
strength of three rocket motor case steels

[RPE-TR-451 N77-32240
ROCKET LAUNCRING
launch risk apalysas
A77-50463

ROCKET PROPELLED SLEDS
Transonic pressure distribution on an aircraft
wing model duraing rocket sled runs

{AD-A041€33] N77-32085
ROTARY WING AIRCRAFT
Rotorcraft flaiqht simnlation with coupled rotor
aeroelastic stability analysis. Volume 3:
Programmer's manual
[AD-20429071 N77-32143
Potorcraft flight simulation with coupled rotor
aercelastic stabailaity analysis. Volume 1:
Engineerts manual
[(AD-A042U4€2 N77-33207

BOTARY WINGS
Aeroelastic stability of complete rotors with
application to a teeteranq rotor in forward flight

A77-89180
terodynamic prcblems of helicopter blade tips
[ONERA, TP NC. 1977-112] 277-50998

Techniques and facilities used at ONERA /Modane

Center/ for icing tests

[ ONERA, TP NO. 1977-123) 477-51002
2n experimental investigation of helicopter rotor

high frequency broadband noise

fAYAA PAPER 77-1339] 477-51092
Some measured and calculated effects of a tip

vortex modification device on i1mpulsive noise

--- for helicopter rotors

[AIAAR PAPER 77-1381) A77-51094
¥onlinear aeroelastic equations for combined

flapwise bending, chordvise bendaing, torsion,

and extension of twisted nonuniform rotor blades

1n forward flight

[NASA-TM-740591 N77-33107
ROTOR AERODYNARICS
Aerodynamic prcblems of helicopter blade tips
{ONERA, TP NO. 1977-112] 477-50998
Helicopter rotor aerodynamic and aeroacoustic
environments
[AIRA PAFER 77-1338) A77-51091

Some results of the testing of a full-scale Ogee
ti1p helacopter rotor; acoustics, loads, and
performance
TATAA PAEER 77-13401 A77-51093
Interaction of rotor tip flow irreqgularities with
stator vanes as a noise source
fAIAA PAPER 77-1342)
Effect of rotor vake on aerodynamic
characteristics of a 1/6 scale nodel of the
rotor systems research aircraft --- in the
Langley V/STOL tunnel
[ NASA-TH-X-3548) W77-32083
Nonlinear aeroelastic equations for combined
flapvise bending, chordwise bending, torsion,
and extension of twisted nonuniform rotor blades
1n forward flight
[NASA-TM-740591]
BROTOR BLADES (TURBOMACHINERY)_
Experimental data and theoretical analysis of an
operating 100 k¥ wind turbine

a77-51095

N77-33107

A77-48898
Platform for a swing root turbomachinery blade
[ NASA-CASE-LER-12312-11 N77-32148

SUBJECT INDEX

ROTORS
Steady-state unbalance response of a three-disk
flexable rotor on flexible, damped supports

[ NASA-TM-X-73666] N77-33160
BONWAY LIGH?S
Airport electrical and lighting equipment ---
Russian pook
A77-50676

SAPETY HANAGEMBNT
The life cycle cost impacts of unsafe designs ——-—
aircraft accident effects
a77-50462
SATELLITE SOLAR EBHERGY CONVERSION
Space~-based solar pover study near completion
A77-48480
SATELLITE SOLAR POWER STATIONS
Space-based solar pover study near completaon
A77-48480
SATELLITE TRANSMISSION
Model for tne effect of electric fields on
satellite-earth microvave radio propagation
477-49787
SCALE HNODELS
Effect of rotor wake on aerodynamic
characteristics of a 1/6 scale model of the
rotor systems research aircraft --- in the
Langley V/STOL tunnel
[ NASA-TH-L-3548] N77-32083
Over-the~wing nmodel thrust reverser noise tests
(NASA-TM-73495] ¥77-33161
SCALING LAWS
Nev scaling laws for hot and cold jet mixaing noise
based on a geometric acoustics model
[AIAA PAPER 77-1287]
SCIBRRTISTS
On the works of S. S.

A77-51047

Nezhdanovsky in the field of

flight based on reactive principles, 1880 - 1895
N77-33040
SCODPS
Aeroacoustic performance of a scoop inlet
[AIAR PAPSR 77-1354) A77-51107
SEARCH RADAR
Effectiveness of reliability system testing on
quality and reliabality
A77-50u488
SEARCHLIGHTS
W1de area i1lluminator development for US Coast
Guard HH-3F helicopter
[(AD-20u41425]} N77-32132

SEAT BELZES
Evolution of antomatic opening lap belts in high
performance aircraft
A77-49946
SENISPAF MODELS
Pressure distributions on a 1- by 3-meter semispan
wing wita a nonstreamwise tip in subsonic flow

[NASA-TN-727551 W77-33103
SENSORS
A-37B fatigue sensor evaluation program: Full

scale test and field aircraft instrumentation
(AD-R042114] N77-33156
SEPARATED FLOW
Calculation of vortex breakdown locations for flow
over delta wings
AT7-49345
SERVICE LIPE
Reliabality improvement warranty techniques and
applications —-- to P-16 aircraft
A77-50477
Airframe composite materials
A77-51353
Li1fe cycle cost reduction techniques associated
with Advanced Medium STOL Tramsport (AMST)
{AD-2042880) W77-32141
Military engrne deterioration in service connected
waith life cycle costs
N77-33183
Progress in determining service life by endurance
tests --- Concorde aircraft

R77-33195
SHIELDING — - - - - -

Source locataion by shielding with application to a
large turnofan engine --- for aircraft noise
reduction
[AIAA PAP2R 77-1304) A77-51060



SUBJECT INDEX

SHIPS
The detereination of ship location by means of
navigation satellites --- Russilan book
477-50687
SHOCK ABSORBERS
Investiqation of an alupinum rolling helix crash
enerqy absorter
[AD-A042088)
SHORT HAUL AXRBCBAFT
Jakovwlew Jak-42 - Uncomplicated,
econopical

¥77-33132
reliable,

A77-49653
The development of a model for predicting
passenger acceptance of short-haul air
transportaticn systens
[ NASA-CR-145250]
SHORT TAKEOFF AIRCRAPT
Interin noise correlation for some OTW
confiqurations using external jet-flow deflectors
--- enqine Over The Wing
{AIAA PAPER 77-13171 A77-51072
Over-the-wing model thrust reverser noise tests
{AIAA PAPER 77-1318] A77-51073
Life cvcle cost reduction techniques associated
with Advanced Medium STOL Transport (AMST)
[AD-A042880] N77-32141
#ind tunnel and analytical investigation of
over-the-ving prorulsion/air frame interferences
for a short-haul aircraft at Mach numbers from
0.6 to 0.78 ~-- conducted 1n the Lewas 8 by 6
foot tunnel
[ NASA-CR-29051 N77-33114
Longirtudinal handling qualities during approach
and landing of a powered 1lift STOL aircraft
[ NASA-TM-X-62144 ) N77-33151
Evaluation of composite wing for XFV-12A airplane
[AD-2081208) N77-33152
YC-14 control system redundancy

N77-33148

N77-33214
SHROUDED KOZZLES
Investigation of feasible nozzle configurations
for noise reduction 1n turbofan and turbojet

aircraft. Volume 3: Shrouded slot nozzle
configurations
[AD-2041782] N77-33179
SIGRAL TO ROISE RATIOS
Surface roughness measurements by using
low-rescluticn FM-CW radar altimeters
477-48377

SILICONBE RUBBER
Trapped rubber processing for advanced composites
[SME PAPER EM76-1721 A77-51009
SMALL PERTURBATION PLOW
The role of the boundary layer in supersonic
pressure perturbations along a weak wavy wall
A77-48290
SOLAR COLLECTORS
Georgia Tech high temperature solar test facilaty
A77-49745
SOLAR FURNACES
Georgia Tech high temperature solar test facilaty
AT77-49745
SOLID STATB DEVICRES
Solad state light emitting displays
A77-50623
SOROBUOYS
Precise positioning of sonobuoys using AME and DHE
techniques --- Angle Measuring and Distance
Measuring Equigment 1n antisubmarine warfare
A77-51196
SOUND FIEBLDS
Sinultaneous characterization of jet noise sources
and acoustic field by a new application of
condaticnal sampling
[AIAA PAPEE 77-1349)
SOUED PRESSURE
8easurenent of far field conbustion noise from a
tarbofar engire using coherence functions
{AIAR PAPER 77-1277) A77-51038
Acoustic loads on upper-surface-blown powered-lift
systenas
[AIAA PAPER 77-1363]
SOUND PROPAGATION
A finite element algorithmr for sound propagation
in axisycmetric ducts containing compressible
nean flow
[ATAA PAPER 77-1301)

A77-51102

A77-51115

A77-51057
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STATOR BLADES

SPACE MISSIOBS
Single pass Doppler positioning for Search and
Bescue satellite missions
R77-51186
SPACE SHUTTLES
Emergency escape from shuttle vehicles
A77-49935
Space shuttle program: Lightning protection
criteria Jocument

[ NASA-TM-74974 ] N77-33252
SPACBCEAPT COMBUBICATIOR
L-band anteana for aircraft-to-satellite
communications --- for Aerosat system
A77-48362

SPACECRAPT CONSTRUCTION MATERIALS
BRohrbond --- high strength Ti alloy joining method
for thrust enmgines, airframe and space structures

{ SME PAPER AD76-2801] A77-51015
SPACECRAFT LAUNCHING
Launch risk analysis
AT77-50863

SPACECRAPT SHIBLDING
Space shuttle progranm:
criteria document
[ NASA-TN-74974 ]
SPECTRUM ANALYSIS
The measurement of aircraft overflight noise -
Errors due to 1ts nonstationary character
A77-50441

Lightning protection

N77-33252

SPEECH BRECOGNITION
Voice controi systems for airborne environments
(aD-2a043252) N77-32524
SPHERYCAL SHELLS
Numerical ansalysis of the axisymmetric flow past a
pervious snell waith a hole at the vertex

A77-50938
SPIRAL ANTENNAS
L-band antenna for aircraft-to-satellite
comnunlcations --- for Aerosat system
A77-48362
SPLINES
Vear reliaoility of aircraft splines
A77-50467

SPOILERS
Performance of plain-type spoilers applied to the
GA/W/-1 ving
A77-49344
SPRAYIRG
Notes on the pollution of airplanes and
helicopters by chemicals during agricultural jobs
[ NASA-TT-P-174441 N77-33129
STABILIZED PLATFORMS
Accuracy evaluation of augmented amultilateration
tracking systems -—- for aircraft detection
A77-51182
STANDARDS
A precision voitage reference unit for calibrating
alrborne data acquisition systeas
[RAE-TR-76164 1
STATE VECTORS
Accuracy evaluation of augmented multilateration
tracking systems --- for aircraft detection
A77-51182

N77-32474

STATIC TESTS
Over-the-ving model thrust reverser noise tests
[AIAA papz2d 77-1318) a77-51073
STATISTICAL ANALYSIS
Analysis of air accidents involving airplanes or
helicopters of various types of application
[ NASA-TT-2-17443) N77-33128
STATISTICAL CORRBELATIOH
Some mathematical aspects of the correlataon
theory of aircraft precision and reliabalaty
a77-5070¢
Advanced terrain correlation techniques ---
position locating system 1n war environments
A77-51190
STATISYICAL DISTRIBUTIORS
Plight inspaction data and crack initiation times
A77-50466
STATISTICAL TBSES
Combined Environment Reliability Test /CERT/ ---
for avionics
A77-505048
STATOR BLADES
Interaction of rotor tip flow irreqularities with
stator vanes as a nolse source

[ YASA-TH-737061 N77-32156



STATORS

STATORS
Nickel base alloy ---
stator vanes
[ NASA-CASE-LEW-12270-11
STEADY FLOW
Three dimensional steady and unsteady asymmetric
flow past wangs of arbitrary planforms
{NASA-CR-145235]
STEADY STATE
Steady-state unbalance response of a three-disk
flexable rotor on flexible, damped supports
[ NASA-TM-X-T736661 N77-33160
STEBRING
Performance and design of a vertical seeking seat
steeraing systenm

for gas turbine enqgine

N77-32280

N77-33102

A77-49945
STRUCTURAL DESIGKN
Detail design 1n aircraft
A77-48000
Design, fabrication and test of an F-14 composite
overwinqg fairang
[ SME PAPER ENT6-175]
STRUCTURAL DESIGR CRITERIA
An optamality criteria approach to the minioum
weight desiqgn of aircraft structures
[AD-20427591
STRUCTURAL ENGINEERING
Engine structural integraty program (ENSIP)
N77-33182
Military engine deterioration 1n service connected
with life cycle costs

A77-51010

N77-32140

N77-33183
STRUCTURAL RELIABILITY
The need for improved aircraft crashworthiness

design
AT77-49473
The protection of aircraft radomes against
lightning strike
AT77-49734
Rirframe ccoposite materials
A77-51353

STRUCTURAL STABILITY
Peroelastic stability of complete rotors with
application to a teetering rotor in forward flight
A77-49180
STRUCTURAL VIBRATION
Measurement of nondiaqonal generalized damping
ratios during ground vibration tests
A77-50440
Modeling and parameter uncertainties for aircraft
flight contrcl system design

[NASA-CR-28871 N77-33149
Desiqn and development of a structural mode

control system

[NASA-CR-143846] X77-33201

+1nd tunnel study of am active flutter suppression
systen
N77-33215
STRUCTURAL REIGHT
Ap elementary analysis of the effect of sweep,
“ach number, and lift coefficient on
ving-structure weiqght
{NASA-TH-TH072
STRUTS
Investigation of an aluminum rolling helix crash
energy atscrter
(AD-RA042CE4

N77-33146

R77-33132

SUBSONIC AIRCRAFT
NSEG: A seaqmented mission analysis frogram for
lov and high speed aircraft. vVolume 2: Proqran
users manual
[NASA-CF-28081 N77-33100

?» suspended anemometer system for measuring true
airspeed on low-speed airplanes
{NASA-TN-D-8523]

SUBSONIC FLOR

Non-equilibrarum flow of an 1inviscid gas past a

thin prcfile

N77-33157

377-48289
Vortex lattice prediction of subsonic aerodynamics
of hypersonic vehicle concepts
277-49343
The 1pitial reqion of subscnic coaxial jets. II
a77-49564
’n analytical model for entropy noise of subsonic
nozzle flow

fAIAA PAPER 77-13661 A77-51118

SUBJECT INDEX

Pressure distributions on a 1- by 3-meter semispan
wing with a nonstreamwise tip 1in subsonic flow
[ NASA-TN-72755] N77-33103
The effect of £li1ght on the noise of subsonic jets
{AD-2A041730) N77-33176
Supersonic jet exhaust nolse i1investigation.
Volume 4: Acoustic far-field/near-field data
report
{AD-2041319]
SUBSONIC SPEED
Investigation of subsonic fan noise sources by
fluctuating pressure measurements on rotating
blades
[AIAA PAPER 77-1321] 377-51075
Methods for relucing subsonic drag due to lift
N77-32093

N77-33177

SUBSORIC WIND TUNNELS
Heat transfer at the critical point of a cylinder
during intensive blowing
A77-48054
Wind tunnel and analytical investigation of
over-the-wing propulsion/air frame interferences
for a short-haul aircraft at Mach numbers from
0.6 to 0.78 --- conducted 1in the Lewis 8 by 6
foot tunnel
[ NASA-CR-2905 ]
SUPERCRITICAL WINGS
Buffet characteristics of the P-8 supercratical
wing airrplana
[ NASA-TH-56049 ]
Transonic wind-tunnel 1nvestigation of the
saneuver potantial of the NASA supercraitical
wing concept, phase 1

N77-33114

N77-32080

[ NASA-TM-£-3534] N77-33115
Transonic daerodynamic characteristics of a

supercritical-waing transport model with

trailing-edge controls

[ NASA-TM-X-3431] N77-33116
Transonic aerodynamic characteristics of a

supercriticas-wing transport model with

trailing-edge contrels, supplement, part 1

[ NASA-TM-£-3431-PT-1] N77-33117
Transonic aerodynamlc characteristics of a

supercritical-wing transport model waith

trailing-edge controls

[NASA-TM-£-3431-PT-2] N77-33118

Transonic aerodynamic characteristics of a
supercritical-ving transport model with trailing
edge controls

[ NASA-TM-X-3431-PT-3] N77-33119
Transonic aerodynanic characteristics of a

supercritical-ving transport model with

trailing-edge controls

[ NASA-TM-£-3431-PT-4) N77-33120

SUPERSONIC AIRCRAFT
Aerodynamic characteristics at Mach numbers from
0.6 to 2.16 of a supersonic cruise fighter
confiquration with a design Mach nunber of 1.8
[ NASA-IM-X-35591 N77-32081
SUPERSONIC BOUNDARY LAYERS
The role of the boundary layer in supersonic
pressute perturbations along a weak wavy wall
A77-48290
SUPERSONIC COMBUSTIOR
Direct-connect tests of hydrogen-fueled supersonic
combustors
A77-48240
SUPERSONIC COMBUSEION BANMJET BHGINES
Subsonic longitudinal aerodynamic characteristics
and engine pressure distributions for an
aircraft witn an 1ntegrated scramjet designed
for Mach 6 cruise --- conducted ain Langley 7 by
10 foot nigh speed tunnel
[ NASA-TIN-X-73911]
SUPERSONIC FLOW
Non-equiliorium flow of an 1nviscid gas past a
thin profile

N77-33108

A77-48289
Aerodynamic effects during supersonic flow past a
laser bean

A77-48515
The importance of monotonicity of finite
difference schemes in straight-through
calculation methods --- of supersonic flow
problems
A77-50917



SUBJECT INDEX

Supersonic jet exhaust nolse 1investigation.
Volume 4: Acoustic far-field/near-field data
report
[AD-2041819]

SUPEBSONIC JET FLOW

The noise from unheated supersonic jets in
sinulated flaght
fAIAA PAPER 77-1327] 277-51081

Conditions of physical valadity in the linear
aerodynamics of supersomic Jjets

N77-33177

A77-51608
SUPEBSOHNIC TUBBINES
Proqress 1ip determining service life by endurance
tests --- Copcorde aircraft
N77-33195
SUPERSORICS
Unsteady supersonic aerodynamic theory for
interferinqg surfaces by the method of potential
gradient

f NASA-CR-28981 N77-33121
SURFACE FINISHING
Deburring - Requirements of the aircraft
[ SME PAFER MR76-1241 A77-51007

SURFACE BAVIGATION
The determination of ship location by means of
pavigation satellites --- Russian book
477-50687
An 1nteqrated marine navigation system
A77-51199
SURFACE ROUGHKEESS
Navigation checkpointing with forward-sensed,
fixed-range terrain profiles

A77-51189
SURFACE ROUGHNESS EFFECTS
surface roughness measurements by using
low-rescluticn PM-CW radar altimeters
A77-48377

SURVEBILLANCE RADAR
The transfer of the German North MATRAC to the
EUROCONTEOL Centre ¢of Maastraicht --- Military
air Traffic Radar Control
A77-48412
EUDROCONTROL and radar —-- automated air traffac
control radar systep 1nplementation
A77-48413
SUBRVIVAL
USAF experience 1in aircraft accident survivability
A77-49949
SURVIVAL EQUIPMENT
Aircrew escape and survival - Problems and solutions
A77-49950
SWEEP ANGLE
An elementary analysis of the effect of sweep,
Bach number, and lift coefficient on
ving-structure weight
{ NASA-TM-T40721
SWEPT WINGS
Pressure distributions on a 1- by 3-meter semispan
ving with a nonstreanvwise tip i1n subsonic flow
[NASA-TM-727551 N77-33103
»n elementary analysis of the effect of sweep,
Mach number, and lift coefficient on
wing-structure weight
{ NASA-TM-74072 N77-33146
Technical and economic assessment of svept-ving
span-distributed load concepts for civil and
military air cargo transgorts

N77-33146

[ NASA-CR-145229) N77-33147
SYNTBETIC PUELS
tlternate fuels for future aircraft
A77-48709

SYSTER EPPECTIVENESS
Proving the correctness cf a flight-director
program for am airborne minicomputer
A77-51261
SYSTEN FAILUBES
Effectiveness
quality and

of reliability system testing on
reliabilaty
277-50488
SYSTENS ANALYSIS
An i1ntegrated parine pavigation systen
A77-51199
Prainciples, simulatiop results and
interoperability of JTIDS relative navigation
Joint Tactical Information Dastraibution Systenm
A77-51205

THERNOCOUPLES

T

TACAN
Tactical andi long-range navigation in the
AN/ARR-101/V/
A77-51192
JTIDS - An overviev of the system design and
1mplemantaton --- Joint Tactical Information
Distripation System
A77-51204
TAIL BOTORS
Detail design aspects of a helicopter tramsmission
systea
A77-87999
TAPE RECORDERS
An operatioasal video tape recording system
atilizing IRIG standard 129-73 segmented helical
scan recording format

277-49872
TABGET DRONE AILRCRAPT
Prediction of arrborne target detection
[AD-A041423 ] N77-32871
TABRGET RECOGHITZION
Prediction or airborre target detection
TAD-2041428 ] N77-3287"

TECEHBOLOGY ASSBSSMENT
Space-based solar pover study near completion

A77-48480
Avionics first principles. II - Airborne radars

A77-u48689
Position location systems technology

A77-51179

An assessment of the hover performance of the
XH-59A advancing blade concept demonstration
helicopter
[AD-A0420b3 ]

TECHNOLOGY UTILIZATION

Progress 1n advanced high temperature turbine
materials, coatings, and technology
(HASA-TH-£-73628]

TERT ERING

Aeroelastic stability of complete rotors with

application to a teetering rotor in forwvard flaght
177-49180

N77-33155

N77-33159

TEMPERATURE EFFECES
Effects of temperature on avionics reliability
A77-50497
TENPERATURE MEASUREMENT
Gas turbine temperature techniques
A77-50625
TERMINAL PACILITIRBS
Beducing walking distances at existing airports
A77-47980
AFSATCOM terainal segment reliabirlity test progran
377-50494
TERRAIN ANALYSIS
Navigation checkpointing with forward-sensed,
fixed-range terrain profiles
277-51189
Advanced terrain correlation techniques ---
position locating system 1n war environments
177-51190
TEST PACILITIRS
Acquisition of test compatible avionics - An
updated approacn
A77-49645
Georgia Teca nigh temperature solar test facilaty
A77-49745
The Inverted Range - GPS Oser test facility ---
Global Positioning System

A77-512n3
TEXTBOOKS
Appliances for assembling aircraft and helicopter
subsystens and elements --- Russian textbook
A77-50682

THERMAL DEGRADATION
The evolution and control of different performance
degradation processes 1n modern propulsion systeams
--- monitoring 7jet enqines
N77-33193
THERMAL RESISTANCE
Risks affectiny the structural resistance and
integrity of modern propulsion systenms
N77-32187
THERBOCOUPLES
Gas turbine temperature techniques
A77-50625



THERMODYNANIC EFFICIENCY

THERMODYNANIC EPFICIENCY
Hew computation method of turbine blades film
cooling efficiency N
fONERA, TP NO. 1977-85] 277-50988
The evolution and control of different performance
deqradation rrocesses in modern propulsion systens
--- monitoring Jjet enqgines
N77-33193
THERMODYNANIC PROPERTIES
2erodynamic and thermodynamic characteristics of
kerosene-spray flanes
A77-48181
Risks affecting the structural resistance and
irteqrity of modern propulsion systenms
N77-33187
THIN BODIES
Non-equilibraium flow of anm invaiscid gas past a
thin profile
A77-48289
THREE DIMENSIONAL FLOW
Three dimensional steady and unsteady asymmetric
flow past wings of artitrary planforms
[NASA-CR-145235]
THRUST RBVERSAL
Over-the-wing model thrust reverser noise tests
(AIAR PAPER 77-1318] 377-51073
Over-the-wing model thrust reverser noise tests
[NASA-TM-73495] N77-33161
THRUST VECTOR CONTROL .
Fluidic thrust vector control systems for ejection
seats

N77-33102

A77-49933
TINE DIVISION MOULTIPLE ACCESS
JTIDS — An overview of the system design and
1mplementation --- Joint Tactical Information
Distrabuticn Systenm
A77-51204
TINE SIGNALS
Multipath and performance tests of TRSB receaivers
fAD~-A0418911 N77-33135
TIP SPEED
Some results of the testinqg of a full-scale Ogee
tip helicofpter rotor; acoustics, loads, and
performance
FATAA PAFER 77-13401
TITANIUN ALLOYS
Rohrbond --- high strength Ti alloy joining method
for thrust enqimes, airframe and space structures
[SME PAPFR AD76-2801 A77-51015
TRACKING (POSITION)
Position lLocation and Navigationr Symposium, San

A77-51093

Ciego, Calaf., November 1-3, 1976, Proceedings
a77-51178
dccuracy evaluation of augmented multilateration
tracking systems --- for aircraft detection
A77-51182
tprlications of augmented multilateration tracking
systens --- for milatary targets
377-51183

Development of the RMS-2 System of ODDREE/TEE/ —---
Range Measurement System for tank and aircraft
tracking

A77-51187
History and develorment of the SCORE pod ---
Simulated Combat Operaticns Range Equipment
A77-51188
iircraft Space Position Measurement System - An
application of precision DNE
A77-51197
TRAILIKG EDGES

3pn experimental investigation of the trailing edge

Rolse mechapiss

fAIAA PAPER 77-1291] A77-51049
Transonic aerodynamic characteristics of a

supercritical-wing transport model with

trailing-edqe controls

FNASR-TN-X-3031] N77-33116
Transonic aerodynaric characteristics of a

supercritical-wing transport model with

traxrling-edge controls, supplement, part 1

{ NASA-TH-X-3421-PT-11 N77-33117
Transonlic aerodynamic characteristics of a

supercritical-ving- transrort model with N

trailing-edge controls

[ NASA-TH-X-3431-PT-2] N77-33118

Transonic aercdynamic characterastics of a
suoercritical-wing transport model with trailing
edge contrcls

[NASA-TN-X-3431-PT-3} N77-33119

A-30

SUBJECT INDEX

Transonic asrodynamic characteristics of a
supercritical-wing transport model with
trailing-edge controls
[NASA-TM-£-3431-PT-4 ]

TRAILING-EDGE PLAPS

Unsteady surrace pressure characteristics on
aircratt components and farfield radiated
airframe nolse

N77-33120

[ATAA PAPER 77-12951 A77-51052
TRAINING DEVICBS
Conmputer-gensrated displays added to HEL
helicopter operational trainer
[AD-A043267 ] N77-32173

Investigation of diagnostic, error detector and
self-tauqat instructional strategies for flight
simulator proqgrams
[AD-2035082]

TRAINING SINULATOBS

Air traffic control and the initial operation of
supersonic transport aircraft - A review of
preparatorLy measures

N77-33216

A77-48415
TRAJECTORY ANALYSIS
Aircraft trajectories from radar extrapolations to
long tera prediction
AT7-48414
TRAJBCTORY CONTROL
Performance and design of a vertical seeking seat
steering systen
A77-49945
TRANSCONTINENTAL SYSTEES
A mathematical model of transcontinental balloon
[IAFP PAPER 77-167) A77-51460
TRANSDUCERS
An accurate angular position and angular velocity
instrusent based on an optical incremental encoder
[ WRE-TN-1730(¥R/D) ] N77-33480
TRAHSPER FUNCTIONS
Impact of a command and stability augmentation
system on qust response of a combat aircraft
N77-33210
TRANSIENT PRESSURES
Preliminary 1anvestigations of the unsteady flow in
turbojet engines during transients
[PUBL-PP-174]
TRANSNISSIONS (MACHINE ELEMENTS)
Helicopter traasmission vibration and noise
reduction program
[AD-2042457]
TRANSONIC PLOW
Transonic pressure distribution on an aircraft
wing model during rocket sled runs

N77-32164

N77-32136

[AD-2041633) N77-32085
Transonic aacrodynamic characteristics of a

supercritical-wing transport model with

trailing-edqe controls

{ NASA-TH-X-3431] N77-33116

Transonlc aerodynamic characteristics of a
supercritical-wing transport model waith
trailing-edge controls, supplement, part 1

[ NASA-T¥-4-3431-PT-11 W77-33117>~
Transonic aerodynamic characteraistics of a

supercritical-ving transport model with

trailing-edga2 controls

[ NASA-TM-X-3431-PT-2] ¥77-33118

Transonic aerolynamic characteristics of a
supercritical-wing transport model with trailing
edge controls

[ NASA-TM-L-3431-PT-3] N77-33119
Transonic aerodymamic characteristics of a

supercritical-ving transport model with

trailing-2dge controls

[NASA-TH-X-3431-PT-4) N77-33120

TRANSONIC WIRD TUNNELS
Influence of the noise level 1n a transonic wind
tunnel on the aerodynamic characteristics of
nodels
[ ONERA, TP NO. 1977-110]
Transonic wind-tunnel imnvestigation of the
maneuvar potantial of the NASA supercritical
wing concept, phase 1
[NASA-TH-X-3534])
TRANSPORT AIRCRAFT
The liquid noydrogen option for the subsonic
transport - A status report

A77-50996

N77-33115

A77-48819
Jakowlev Jas-42 - Yncomplicated,
economical

reliable,

A77-49653



SUBJECT INDEX

The detersination of the center-of-gravity
position vith the aid of dinensionless values
--- for aircraft control and stabilaty
A77-49654
Life cycle cost reduction techniques associated
waith Advanced Medium STOL Transport (ANST)

(AD-A042880) N77-32141
Transonic aerodynamic characteristics of a

supercritical-wing transport model with

trailing-edge controls

[ BASA-TN-X-3431] N77-33116

Transonic aerodynamic characteristics of a
supercritical-wing transport model with
trailing-edge controls, supplement, part 1

[ HASA-TM-X-3431-PT-1] N77-33117
Transonic aerodynamic characteristics of a

supercraitical-ving transport model with

trailing-edge controls

[ HASA-TM-X-3431-PT-2) N77-33118

Transonic aerodynamic characteristics of a
supercritical-ving transport model with trailing
edge contrcls

[NASA-TN-X-3431-PT-3) ¥77-33119
Transonic aerodynamic characteristics of a

supercritical-wving transport model with

trailing-edge controls

[ NASA-TN-X-3431-PT-4) N77-33120

Technical and econcmic assessment of svept-ving
span-distributed load concepts for civil and
mrlitary air cargo transports

[NASA-CER-145229) §77-33147
An evaluation of very large airplanes and

alternative fuels: BExecutive sunmary

[AD-A042112) N77-33154

TURBIRE BLADES
Fluid dynamics of diffuser augmented vind turbines
R77-48899
Nev computation method of turbine blades film
cooling efficiency
[ONERA, TP NO. 1977-85]
TURBIKE ENGINES
Investigation cf factors ccntrolling engine
scheduled overhaul: T53/T5S5
fAD-A0421901 N77-32162
Proqress in advanced high temperature turbine
materials, coatings, and technology
[ HASA-TNM-X-736281
Enqine structural integrity program (ENSIP
N77-33182
Risks affecting the structural resistance and
inteqrity of modern propulsion systems

A77-50988

N77-33159

¥77-33187
TURBOCOMPRESSORS
Turbulent effects 1n axial compressors
[ AAAP-NT-77-20) ¥77-33180

TURBOFAN ENGINES
Theoretical jet exhaust noise model for the duct
burning turbofan
fAIAR PAPER 77-1264]) A77-51028
Measurement of far field combustion noise from a
turbofan engine using coherence functions
[AIAA PAPER 77-1277) A77-51038
Source location by shielding with application to a
larqge turbofan engine -—-- for aircraft noise
reduction
[ATAA PAPER 77-1304) 377-51060
Summary of forvard velocity effects cn fan noise
[AIAA PAPER 77-1319) A77-51074
Acoustic performance of inlet multiple-pure-tone
suppressors installed on NASA Quiet Engane 'C?
[ATIAR PAPER 77-13331 A77-51087
Effects of simulated flight on fan noise suppression
FAIAA PAPER 77-1334) A77-51088
Interaction of rotor tip flov irregularities with
stator vanes as a noise source
(AIAA PAPER 77-13421) AT7-51095
Effect of forwvard motion on turbomachinery noise
FTAIAA PAPER 77-1346] A77-51099
The 1nfluence of the inlet duct contour on forvard
radiated fan noase
[AIAR PAPER 77-1355]
CF6 engine designed for maintenance

A77-51108

A77-51352
Pcoustac performance of inlet multiple-pure-tone
suppressors installed on NASA quiet engine C
(¥ASR-TE-73713)] W77-32158
Summary of forward velocity effects on fan noise
{NASA-TN-73722) N77-32159

TURBULENT BIXIRG

Identification and measurement of combustion noise
from a turboran engine using correlation and
coherence techniques
{ NASA-TH-73747) N77-33162

8easureament of far field combustion noise from a
turbofar engine using coherence functions
[ NASA-TM-73748] R77-33163

Output feedoack regulator design for jet engine
control systens
[NASA-TN8-737761 N77-33165

State-of-taz2-art of turbofan engine noise control
[FASA-TH-T73734 ] N77-33166

Minimub tise acceleration of aircraft turbofan
engines by using an algorithm based on nonlirear
programming
{ NASA-TN-73741] N77-33167

Pollution reduction technology program for small
jet aircraft engines, phase 1
fNASA-CR-135214] N77-33168

P100 pultivariable control synthesis program:
Evaluatioa of a multivariable control using a
real-time engine simulation

fNASA-TP-1056 1 N77-33169
CFM56 turbofan maintainability and
reliabilicty-oriented developbent

¥77-33189

Accelerated mission test: 1A vaital reliability tool

N77-33196

TUBBOJET EBGINBS
Flight noise studies on a turbojet engine using
microphonas mounted on a 450 ft. tower
{ATIAA PAPEBR 77-1325] A77-51079
Preliminary 1nvestigations of the unsteady flow 1in
turbojet engines during transients
[ PUBL-PP-174]} N77-32164
Investigation of feasible nozzle configurations
for noise reductior 1n turbofan and turbojet
aircraft. Volume 3: Shrouded slot nozzle
configurations
rAD-A041782] N77-33179
Testing simulation of damages occurred 1n service
N77-33194
Experimental 1nvestigation on the ainfluence of
component faults on turbojet engine performance
W77-33197
TURBOBACHINE BLADES
Investagation of the state of dynamic stress and
the 1nfluence of service time on the fatigque
strength of turbine rotor blades of aircraft
gas—-turbine angines

177-48632
Protection of cooled blades of complex internal
structure
[ONERA, TP NO. 1977-90] A77-50991

Platform for a swing root turbomachinery tlade
[ NASA-CAS2-LEW-12312-1] N77-32148
TOURBOPROP ENGINES
A reviev of turbopropulsion combustion. Part 1:
Pundamentals of combustion. Part 2:
Turbopropulsion combustion technology
fAD-AO043022)
TURBULENT BOUNDARY LAYER
Numerical prediction of aeroacoustic jet-flap flows
[AIAA PAPZR 77-13161 277-51071
FURBULENT FLOR
Computer studies of swirl flows in Carnot diffusors
- A77-51600
Special course on concepts for dragq reduction
[ AGARD-BR-6541} N77-32091
Interaction of rotor taip flov airregularities with
stator vanes as a noise source

N77-32163

[ NASA-TM-737061 §77-32156
Turbulent effects 1n axial compressors
[AAAF-NT-77-20] N77-33180

TUBRBULENT JETS
Coherent structures in the mixing zone of a
subsonic aot free jet
[ONERA, TP NO. 1977-88] A77-50989
An experimental 1nvestigation of the trailing edge
noise gechanism
[AIAR PAP2R 77-1291] A77-51049
Bxperinental results of large-scale structures in
jet flows and thear relation to jet noise
production
[AIAA PaP2R 77-13501 ~
TURBULBET NIXIXG
Hevw scaling lavs for hot and cold jet mixing noise
based on a geometric acoustics model
[AXAA PARRR 77-1287]

A77-51103

A77-51047



TURBULENT WAKES

Shieldinqg aspects of heated twin jet noise
TATAA PAPER 77-12881
TORBOULENT RAKES
3 flight investiqation of the wake turbulence
alleviation resultinqg frcm a flap configuration
change on a BE-747 aircraft
[ NASP-TN-732631
TWO DIMENSIONAL FLOW
Conditions of physical validity in the lipear
aerodynamics of supersonic jets

A77-51048

N77-33130

A77-51608
ULTRABIGH FRECUEKCIRS
Application of UHF adaptive array to
navigaticnr/tracking systems
A77-51185

UNSTEADY FLOW
Unsteady Oseen flow around a flat-plate airfoal
ATT7-49244
Theory of the lifting surface 1in unsteady motion
in ap ainviscid fload

A77-49847
Pata reduction for the unsteady aerodynamics on a
circulation control airfoil --- wind tupnel test
data
[AD-A0411531 N77-32084

Three dimensional steady and unsteady asymmetric
flow past wings of arbitrary planforams
[NASA-CR-145235)

UPPER SURFACE BLOWN FLAPS

Acoustic loads on upper—-surface-blown powered-lift
systems
TAIAM PAPER 77-13631 A77-51115

Cakin noise behavior of a USB STOL transport ---
upper surface blowing YC-14 aircraft
[ATAA PAPER 77-13651

USER MANUALS (COMPUTER PROGRANS)

Rotorcraft flaght simulation with coupled rotor
aeroelastic stability analysis. Volume 3:
Proqrammer's manual
{AD-20429071 N77-32143

NSEG: A segmented mission analysis program for
low and high speed aircraft. Volume 2: Progran
users manual
[YASA-CR-28081

USER BEQUIRERMENTS

RIwW experience at ECOM --- Reliability Improvenment

Warranty requirements for Army

N77-33102

A77-51117

¥77-33100

R77-50483
The GPS Control Segment and 1ts service to the GPS
User --- Global Positioping System navigation
satellate
A77-51202
UTILITY ATRCRAFT
Noise emission of the agricultural aircraft Z-37.
I - Scund intensity level measurements at the
agricultoral aircraft Z-37. II - Sound intensity
level measurements at an aqricultural airport
~  A77-49656
The helicopter Ka-26 in the Special Purpose
Flights Sector of Interflug. II

VELOCITY DISTRIBUTION
Effect of sipulated forward speed on the jet noise
of i1nverted velocity profile coannular nozzles
[AIAA PAPER 77-1329] A77-51083
VHF CHNIEANGE NAVIGATION
Monte Carlo simulation of VOR/DME holding
procedures. Basic notions and applications
{ESA-TT-419] N77-33142
VIBRATION DAMPINRG
tieasurement of nondiaqonal generalized dampilng
ratios during ground vibration tests

A77-49657

A77-50440
Helicopter transmission vikration and noise
reducticrn pregram
[AD-AOU42U457}
Design and development of a structural mode
control system -

N77-32136

[ NASA-CR-143€46] N77-33201
Structural Aspects of Active Controls
[AGARD-CP-228] N77-33208

SUBJBCT INDEX

Active flutter suppression of an airplane with
wing mounted external stores

N77-33211
Wind tunnel study of an active flutter suppression
systen
N77-33215

VIBRATION ISOLATORS
Steady-statz unbalance response of a three-disk
flexible rotor on flexible, damped supports
[NASR-TH-X-73666] ¥77-33160
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