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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administration
this publication has been prepared by the National Aeronautics and Space Admimistration
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 bibhiography was published 1n
September 1970 and the first supplement in January 1971 Since that time, monthly
supplements have been 1ssued.

This supplement to Aeronautical Engineering -- A Continuing Bibliography (NASA
SP-7037) hists 457 reports, journal articles, and other documents originally announced 1n
November 1978 1n Scientific and Technical 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 1in aerodynamics, aeronautics, and ground support equipment for aeronautical
vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries 1s arranged in two major sections, /A4
Entnes and STAR Entries, 1n that order. The citations, and abstracts when available, are
reproduced exactly as they appeared originally in /44 and STAR, including the onginal
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the shight varation in citation appearances.

Three 1indexes -- subject, personal author, and contract number -- are included.

An annual cumulative index will be published



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A78-10000 Series)

All pubhcations abstracted in this Section are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics., Inc (AIAA), as follows Paper copies of
accessions are available at $6 00 per document up to a maximum of 20 pages The charge for
each additional page 1s $0 25 Microfiche!" of documents announced in /AA are available at the
rate of $2 50 per microfiche on demand. and at the rate of $1 10 per microfiche for standing
orders for all JAA microfiche The price for the /AA microfiche by category 1s available at the rate
of $1 25 per microfiche plus a $1 00 service charge per category per issue Microfiche of all the
current AIAA Meeting Papers are available on a standing order basis at the rate of $1 35 per
microfiche

Minimum air-mail postage to foreign countnes 1s $1 00 and all foreign orders are shipped on
payment of pro-forma invoices

All inquines and requests should be addressed to AIAA Technical Information Service Please refer
to the accession number when requesting publications

STAR ENTRIES (N78-10000 Series)

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

Avail 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 Current values for the price codes are given in the tables on page
vin

Microfiche is available regardless of age for those accessions followed by a # symbol

Imitially distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) 1s
available at greatly reduced unit prnices For this service and for information concerning
subscription to NASA printed reports, consult the NTIS Subscription Unit

NOTE ON ORDERING DOCUMENTS When ordenng NASA publications (those followed
by the * symbol). use the N accession number NASA patent apphcations (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 citatton, not by the N accession number It 1s
also advisable to cite the title and other bibliographic identification

Avall SOD {or GPO) Sold by the Supenntendent of Documents, US Government Printing
Office, in hard copy The current price and order number are given following the
avallability line  (NTIS will fill microfiche requests, at the standard $3 00 price. for
those documents identified by a # symbol )

(1) A microfiche 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)



Avail

Avail

Avail

Avail

Avall

Avail

Avail

Avail

Avail

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, D C 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
Laboratory

DOE Depository Libraries Organizations in U S cities and abroad that maintain collections
of Department of Energy reports, usually in microfiche form, are histed in £nergy Research
Abstracts  Services avallable from the DOE and its depositories are described in a
booklet, DOE Technical Information Center - Its Functions and Services (TID-4660),
which may be obtained without charge from the DOE Technical Information Center

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

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 in the
microfiche or facsimile reproduction, may be examined by the public at the hbraries of
the USGS field offices whose addresses are listed in this introduction The libraries
may be querned concerning the availabihty of specific documents and the possible
utihzation of local copying services, such as color reproduction

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

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

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

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

US Patent and Trademark Office Sold by Commissioner of Patents and Trademarks,
US Patent and Trademark Office, at the standard price of 50 cents each, postage free

Other avallabiities  If the publication 1s avallable from a source other than the above, the

publisher and his address will be displayed entirely on the availability line or in combination
with the corporate author line



GENERAL AVAILABILITY

All publications abstracted in this bibliography are available to the pubhic through the sources
as indicated in the STAR Entries and /AA Entries sections It 1s suggested that the bibliography
user contact his own library or other local librares prior to ordering any publication inasmuch as
many of the documents have been widely distributed by the 1ssuing agencies, especially NASA
A histing of public collections of NASA documents s included on the inside back cover

SUBSCRIPTION AVAILABILITY

This pubhication i1s available on subscription from the National Technical Information Service
(NTIS) The annual subscription rate for the monthly supplements i1s $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 Virgima 22161

vi



ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave

New York, NY. 10017

British Library Lending Division,
Boston Spa, Wetherby, Yorkshire,
England

Commussioner of Patents and
Trademarks

U S Patent and Trademark Office

Washington, D C 20231

Department of Energy
Technical Information Center
PO Box 62

Oak Ridge, Tennessee 37830

ESA-Information Retneval Service
ESRIN

Via Galhleo Galite

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
Branch (NST-41)

Washington, D C 20546

National Technical Information Service

5285 Port Royal Road
Springfield, Virginia 22161

vil

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

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

University Microfitms

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
Bidg 25, Denver Federal Center
Denver, Colorado 80225

Zentralstelle fuer Luft Raumfahrtd
Dokumentation U Information

c/o Fachinformationszentrum E P M

Attn Lbrary

Kernforschungszentrum

7514 Eggenstein Leopoldsaffen

Federal Republic of Germany



NTIS PRICE SCHEDULES

Schedule A
STANDARD PAPER COPY PRICE SCHEDULE
(Effective October 1 1977)

Price Page Range North American Foreign
Code Price Price
AO1 Microfiche $ 300 $ 450
A02 001-026 400 800
A03 026-050 450 900
AO4 051-075 525 1050
AO05 076-100 800 1200
A06 101 125 650 1300
AQ7 126-150 725 1450
A08 151176 800 1600
A09 176 200 200 18 00
A10 201 225 926 1850
All 226 250 950 1900
A12 251 275 1075 2150
A13 2786 300 1100 2200
Al4 301 325 1175 2350
A1S 326 350 1200 24 00
A16 351 375 1250 2500
A17 376 400 1300 26 00
A8 401-425 1325 2650
A19 426 450 1400 2800
A20 451 475 14650 2900
A21 476-500 1500 3000
A22 501-525 1525 3050
A23 526-550 1550 3100
A24 551-575 1625 3250
A25 576-600 18 50 3300
A99 801 up - -
1/ Add $250 for each additional 100 page increment from 601 pages up
2/ Add $500 for each additional 100 page increment from 601 pages up

Schedule E

EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche

Pnce North American Foreign
Code Price Price
EOY $ 325 $ 650
EO2 475 950
€03 625 1250
EQ4 750 1500
EOS 900 1800
EO6 1050 2100
EO7 1250 2500
EO8 1500 3000
E09 17 50 3500
E10 2000 40 00
El1 2250 45 00
E12 2500 50 00
€13 28 00 56 00
E14 3100 62 00
E15 3400 6800
E16 3700 7400
E17 4000 8000
E18 4500 90 00
E19 50 00 100 00
€20 6000 120 00

E99  Wnite for quote
NOY 2800 4000

vin

2/



IAA Entries .. ..
STAR Entries . .

Subject Index . .
Personal Author

Contract Number Index

TABLE OF CONTENTS

Index .............

TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSORED
DOCUMENT

AVAILABLE ON

NASA ACCESSION

NUMBER — Frank McHugh Ross Clark and Mary Soloman Oct
211 p 3 Vol
TITLE (Contract NAS1-14317)
~{NASA-CR-145217-App-1 D210-11135 1) Avail
HC A‘IO/MF AO1 CSCL O1A
The basic test data obtained during the hft-propuisive force
AUTHORS himit wind tunnel test conducted on a scale model CH-47b rotor

CONTRACT
OR GRANT

REPORT

NUMBERS _____J

1"

— N78-10020%§ Boeing Vertol Co Philadelphia Pa #——

WIND TUNNEL INVESTIGATION OF ROTOR LIFT AND
PROPULSIVE FORCE AT HIGH SPEED DATA ANALYSIS
1977

NTIS

are analyzed Included are the rotor control positions blade loads
and six components of rotor force and moment corrected for
hub tares Performance and blade loads are presented as the
rotor hft imit 1s approached at fixed levels of rotor propulsive
force coefficients and rotor up speeds Performance and blade
load trends are documented for fixed levels of rotor hift coefficient
as propulsive force 1s increased to the maxtmum obtainable by
the model rotor Test data is also included that defines the
effect of stall proximity on rotor control power The basic test
data plots are presented in volumes 2 and 3 Author

MICROFICHE

L —— CORPORATE
SOURCE

L PUBLICATION
DATE

AVAILABILITY
SOURCE

COSATI
CODE

TYPICAL CITATION AND ABSTRACT FROM /A4

NASA SPONSORED

AIAA ACCESSION A78-13071 * ¥ . Toward a new V/STOL generation L Roberts
NUMBER I and S B Anderson {NASA, Ames Research Center, Moffett Field, -e——
Calf ! Astronautics and Aeronautics, vol 15, Nov 1977,$ 22-27
h

TITLE

TITLE OF

le many V/STOL problems are now better understood and
technology has progressed to the point where higher thrust/weight
ratios and greater stability augmentation are achievable, a number of
sull existing nsufficiencies provide a sobering reminder that learning

PERIODICAL—J

in ground testing and simulation, and careful methodical planning,
are a prerequisite for any research and development program The
present paper 1s centered on the major technical problems for the
Navy Type multimission V/STOL aircraft The aircraft’s configura-
tions with and without forward hft fan are discussed, along with the
propulsion systems, testing techniques, controls, displays, flight
dynamics, and ground/flow freld interactions VP

AVAILABLE ON
MICROFICHE

AUTHORS

———AUTHOR'S
AFFILIATION

PUBLICATION
DATE
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IAA ENTRIES

A78-46915 Methods availlable to ONERA for analysis of
combustion chambers {Methodes disponibles & 'ONERA pour le
calcul des chambres de combustion) R Borghi, F Hirsinger, and H
Tichtinsky  (ONERA, Chatllon-sous-Bagneux, Hauts-de-Seine,
France) Entropse, vol 14, May June 1978, p 3-14 23 refs In
French

The approaches described treat in a detaled manner not the
global problem of combustion in a combustton chamber but rather
the processes taking place 1n different regions of the chamber The
discussion covers the principle of decomposition of the combustors
into different subsets to which the vartous methods apply, the
different physical and chemical processes to be schematized under
the dual requirements of accuracy and economy of calculation,
two-dimensional steady analyses without recirculation, and an
unsteady two-dimensional analysis with recirculation applied to
ignition I1n a recirculation core PTH

A78-46961 4 Constantcontrol rolling maneuver T Hacker
{Institute for Fluid Mechanics and Aerospace Design, Bucharest,
Rumanmia} Journal of Guidance and Control, vol 1, Sept -Oct 1978,
p. 313-318 10 refs

Practical interest for supplementing stability analysis by domain-
of-attraction considerations in studying constant-control maneuvers
1s potnted out Implications 1n cost of computing work of the free
parameter choice are estimated A techruque 1s presented for defining
the entire safe range of maneuver in terms of regions of allowable
and actually attainable roll rate values and the corresponding aileron
inputs  Gravity effects are considered to define peak-value correc-
tions of hmits on the steady-state values of system variables and to
estimate the maximum allowable duration of a rolling maneuver An
lustration of how a Lyapunov function provides estimate of the
domain of attraction 1s given {Author)

A78-46962 # Dugital control law synthesis in the w prime
domain R F Whitbeck and L G Hofmann (Systems Technology,
Inc, Hawthorne, Calif) Journal of Guidance and Control, vol 1,
Sept -Oct 1978, p 319-326 11 refs Contract No
F33615-77-C-3026
Utiity of w prime transform domain analysis/synthesis proce-
dures for linear, constant, single-rate sampled-data systems 1s
explored Basic properties of the w prime domain are reviewed and
compared with corresponding z-, w-, and s-<domain properties The
main contribution of the paper is recognition that sampling and
data-hold operations are modeled exactly in the w prime domain,
regardless of the sampling rate employed, and that the w prime
variable 1s analogous to the s variable n the sense that all familiar
frequency domain design concepts, procedures, and interpretations
can be carried over directly Mareover, the imaginary part of w prime
approximates angular frequency for absolute values less than Pi/2T,
which further facilitates interpretation Two example applications
tilustrate the procedure and make clear (by means of transfer
functions and Bode plots) the nonminimum phase effects of
sampling and data-hold operations and of sampling rate It is
demonstrated that acceptable closed-loop performance can be
achieved at sampling rates that are an order of magnitude less than
those employed when an emulation design approach 1s used
(Author)
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DECEMBER 1978

A78-46965 # Stability augmentation by eigenvalues control
and model matching M N Wagdi {Cairo, University, Cairo, Egypt)
Journal of Guidance and Control, vol 1, Sept-Oct 1978, p
381-383

Generally, when performing certain maneuvers, the aircraft
stability 1s considerably degraded, thus limiting its performance
capabilities The utihzation of a stabihity augmentation system
permits the aircraft to perform the required maneuver with the
destred stability requirements A description is provided of a stability
augmentation system which could be considered as a version of a
digital fly by-wire control system The considered scheme differs
fundamentally from the conventional model-following techniques it
requires knowledge of the mode! eigenvalues rather than the model
coefficient matrix A new approach for eigenvalues assignment is
presented It 1s valid for distinct as well as repeated eigenvalues,
complex or real The control vector is linearly related to the system
state and to the command input through two gain matrices GR

A78-47124 Neutralization problem for a Space Shuttle H
Kikuchs (Nihon Urniversity, Tokyo, Nagoya Unwversity, Nagoya,
Japan) In International Symposium on Space Technology and
Science, 12th, Tokyo, Japan, May 16-20, 1977, Proceedings
Chofu, Tokyo, National Aerospace Laboratory,

1977, p 893-899 12refs
An attempt 1s made to gain nsight into the mechamsm of
Shuttle Orbiter charging and discharging during the operation of the
electron gun, as well as to find some effective methods for charge
neutralization, particularly for pulsed electron beams If a pulsed or
bunched electron beam rather than a pure continuous dc beam 1s
used, the vehicle charge neutralization problem can be alleviated by
increasing amplitude and decreasing duty cycle in beam pulses,
because a high positive potential of the vehicle can be discharged or
shorted through a distributed capacitance between the beam and
conducting areas in the form of ac displacement current rather than
dc current The thermal insulator skin offers an ac short-circurt effect
acting as a dielectric capacitor to facilitate ac neutralization SO

A78-47172 # Trailing vortices 1l (Problem wirow zaskrzyd-
lowych 11} J Staszek Technika Lotnicza 1 Astronautyczna, vol 33,
July 1978, p 1215 in Polish

The paper deals with the mechanisms of trailing vortex
generation, and with vortex development and decay The influence
of the turbulence induced by wide-body airliners on smaller aircraft
flying in ther wake 1s examined, and a scheme for establishing safe
separations between aircraft of various weight, in flight and in
approaches to landing, 1s proposed Means of suppressing the
development of trailing vortices by modifying their structure are
discussed VP

A78-47173 # Progress tn propeller aerodynamics {(Wspolczes
ny rozwo) aerodynamiki smigla) Z Brodzki Technika Lotnicza i
Astronautyczna, vol 33, July 1978, p 25-29 11refs In Polish
The paper 1s a review of the results of present studies concerning
the thrust characteristics and aerodynamics of turbofans, ducted
propellers, proprotors, and propfans (the latter operating in a
cross-wind) The structure of vortices trailing off propeller blades of
various design 1s analyzed Particular attention i1s given to the
characteristics of an eight-blade propfan with sword shaped blades
The underestimation of the actual thrust of these advanced propeller
designs 1s noted, and corrections to classical theory, based on the
consideration of such factors as the Coriolis force, the complex
structure of the trailing vortex, the scale factor, etc s discussed
VP



A78-47175

A7847175 # Operation of ol seales of awcraft piston
engines under conditions of cavitation | (Praca olejowych uszczel-
nien silntkow pierscieniowych lotniczych w warunkach kawitacy 1)
M Ostapkowicz {Instytut Techmiczny Wojsk Lotniczych, Warsaw,
Poland) Technika Lotnicza 1 Astronautyczna, vol 33, July 1978, p
33-35 In Polish

A78-47242 * An acoustic range for the measurement of the
nose signature of aircraft during flyby operations D A Hilton and
H R Henderson {(NASA, Langley Research Center, Hampton, Va}
Naise Controf Engineering, vol 10, May-June 1978, p 120-128 6
refs

The remotely operated multiple array acoustic range
(ROMAARY), which has been developed to give direct measurement
and display of aircraft noise in several measurement units during
takeoff, landing, and flyby operations, is described The ROMAAR,
which provides information on the ground noise signature of aircraft,
represents a uniqgue combination of state-of the-art digital and analog
noise-recording methods, computer-controlled digital communication
methods, radar tracking facilities, quick-look weather (profile)
capabilities, and sophisticated data handling routines and facilities
The ROMAAR, which 1s operated by NASA, alfows direct data
feedback to the NASA Aurcraft Noise Prediction Office As many as
38 simultaneous noise measurements can be made for each arrcraft
overflight ML

A78.47266 # The promise of tilt rotor T H Thomason
(Bell Helicopter Textron, Fort Worth, Tex } Aswrcraft Engineering,
vol 50, July 1978,p 11-13
After a brief description of the principles of tiit rotor aircraft,
the paper emphasizes 1ts prospective applications Such applications
as point-to-point executive transportation, off-shore exploration, and
short haul commercial arr transportation are briefly discussed
Consideration 1s given to the noise-poliution and safety aspects of tit
rotor as well as to 1ts principles of flight and historical development
The question of when tilt rotor will become available 15 discussed
BJ

A78-47267 # Large electroformed nickel moulds for aircraft
parts P Spiro Asrcraft Engineering, vol 50, July 1978, p 14-16
After a brief discussion of traditional tooling, the paper
considers the use of electroformed nickel molds for glass-fiber-
reinforced-plastic aircraft components (e g, radomes) Attention 1s
given to the electroforming process, the maximum size of the mold,
the formation of masters, and the formation of molds Several
photographs of the nickel molds are presented BJ

A78-47268 # COMED - The cockpit display of the future E
W Hare (Ferranti, Ltd, Inertial Systems Dept, Edinburgh, Scot-
land)} Aurcraft Engineering, vol 50, July 1978, p 17-19
COMED (Combined Map and Electronic Display) 1s suitable for
displaying both phototopographical and electronically generated
graphical information, either separately or together A moving map
indicating the aircraft’s present position can be shown on COMED
with superimposed waypoints, command tracks, and any other data -
either graphical or alphanumeric - that may be relevant Battle
intelligence could also be displayed electronicaily by superimposing
on the COMED projected map such details as enemy SAM sites,
defended areas, etc The paper gives a detaled description of
COMED and presents a close-up photograph of the COMED
prototype as well as a picture of the COMED optical arrangement
BJ

A78-47269 # Let's put fuel efficiency into perspective J P
Dow (Grumman American Aviation Corp , Savannah, Ga) Asrcraft
Engineering, vol 50, July 1978,p 24 27

The paper discusses several measures of fuel efficiency and
examines the advantages of each as it apphes to business aircraft The
measures of efficiency discussed are passenger miles, fuel consump-
tion per mile or specific range, range factor (a measure of design
efficiency), and specific fuel consumption (a measure of engine
efficiency) Figures are presented tllustrating changes of specific fuel
consumption for four different conditions of net thrust definition
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Specific range comparisons are then presented for a mission of 500
nautical miles along with a range factor analysts for missions of the
same distance BJ

A78-47346 # Flutter suppressor for transonic fhight (Sup-
presseur de flottement en transsomique) R Destuynder (ONERA,
Dwision de Recherche, Chatillon sous Bagneux, Hauts de-Seine,
France) La Recherche Aérospatiale, May June 1978, p 117-123 In
French

A dynamically similar model of the half-wing of a modern
aircraft was equipped with weighted external tank in order to obtain
flutter at transonic velocity Flutter contro! is achieved by a classical
aileron that produces a reduction in frequency of the fowest flutter
mode through the effect of ‘negative stiffness’ Significant gain in the
critical dynamic pressure and Mach number have been achieved
Different values of the feedback phase were employed in order to
determine the stability range as a function of feedback phase P TH

A78-47347 # Linearized theory of plane, unsteady, super-
sonic flow through a cascade - Subsonic part of the leading edge
(Théorie hinéarisée de I’écoulement plan supersonique instationnaire
a travers une grille - Lieu des bords d’attaque subsomique) P Salaun
(ONERA, Chatilion-sous-Bagneux, Hauts de-Seine, France) La
Recherche Aérospatiale, May-June 1978, p 125-132 11 refs In
French

Perturbation pressures are computed by a linearized theory from
the starting point of an integral equation in which the unknown
function 1s the pressure difference between two sides of a reference
blade and the right-hand side 1s a known function of the motion The
integral equation 1s obtained from the boundary condition for the
reference blade by setting up a pressure doublet distribution on the
blades Approximations made in a three-dimensional calcuiation are
tested by this theory for the case of two-dimensional flow PTH

A78-47348 # Calculation of exchange coefficients for high-
temperature turbine blades (Calcul des coefficients d’échange sur les
aubes de turbines & haute température} P Michard and D Dutoya
(ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France) La
Recherche Aérospatiale, May-June 1978, p 133-137 6 refs In
French

The paper gives the results of a finite element caiculation of the
velocity and temperature profiles, momentum thickness, wall fluxes,
and the exchange coefficient from the equations of mass, momentum
and energy conservation in parabolic form for high-temperature
turbulent flow past a turbine blade The exchange coefficient
calculated 1s defined as the wall flux divided by the difference
between the adiabatic wall temperature and the wall temperature
Experimental results for a distributor blade were compared with
calculations, and the agreement is satisfactory PTH

A78-47349 # Flight application of optical fiber transmissson
on a Falcon 10 aircraft (Utilisation en vol d’une transmission par
fibre optique & bord d’un Falcon 10) J Taillet {ONERA, Chatillon-
sous-Bagneux, Hauts-de-Seine, France}) and J Reibaud (Avions
Marcel-Dassault-Breguet  Aviation, Vaucresson, Hauts de-Seine,
France) La Recherche Aérospatiale, May-June 1978, p 139-141 In
French

A device for measuring the current from a potential discharger
uses optical fiber for digital transmission The operation of the device
mounted on an aircraft has been tested in fhight The first tests show
that the signai-to-noise ratio 1s greatly improved over that of the
conventional transmission system PTH

A78-47402 # Solution of an adjoint problem of steady-state
heat transfer associated with the cooling of gas-turbmme blades, by
means of a quasi-analog/digital system (Reshenie sopriazhennoi
zadachi statsionarnogo teploobmena primenitel’'no k oklazhdaemym
lopatkam gazovykh turbin s pomoshch’'w kompleksa - kvaziana-
logovaila AVM-ETsVM) A V Temnikov, V 1 lIgonmn, and lu S
Vytchikov In Simulation of nonstationary processes

Kiev, Institut Matematikt AN USSR, 1977, p 22-27 6
refs In Russian



A78-47404 # Application of electrical analogy to the sub-
stantiation and comparison of some analytical methods of deter-
mining temperature fields in gas-turbine blades {Primenenie etektri-
cheskogo modelirovanua dlia obosnovanua 1 sravnenua s nekotorymi
analiticheskimi metodami opredelenna teplovykh polel v lopatkakh
gazovykh turbin). V 1 Igomn, A V Temnikov, and V M
Khorol'skn In  Simulation of nonstationary processes

47401 21 59) Kiev, Institut Matematiks AN USSR, 1977, p 71-76 5
refs In Russian

A78-47407 # Probabilistic model of an instrument landing
system {Verotatnostnaia model’ instrumental’noi posadki samoletov)
L Ia Wnitski, A G Revuk and M | Fuzik In Simulation of
nonstationary processes ({7 Kiev, Institut Mate-
matiki AN USSR, 1977, p 124-127 in Russian

In the present paper, the model of an instrument landing system
1s treated as the guidance process involved in a rendezvous maneuver,
comphcated by a variable electromagnetic environment In this
approach, there arises the problem of determmning the probability
that at a certain moment of time the aircraft will be situated either in
a region corresponding to the zero-reading of the onboard indicator,
or n a radio range of plus or minus 10 degrees {(or between 10 and
35 degrees) from the specified track The problem is solved by using
a model in the form of a sequence of random events characterized by
five possible states VP

A78-47423 The second generation of high-bypass turbo-
fans - A market clouded by uncertainty J F Brindley Interavia, vol
33,Aug 1978,p 711714

Second generation high bypass turbofan concepts for commer-
cial aviation are reviewed in terms of performance and fuel economy
The General Electric/SNECMA CFM56 1s considered the most
advanced, offering fuel savings on the order of 30% per passenger
over older engines The CFM56 will be rated at 10,885 kp and could
enter service by 1981 Other engines are also reviewed, including the
RB 211535, the JT10D, rated at 14515 kp, to be used in a new
Boeing trijet, and the CF6-32, which maintains the core of the
Dash-6D2 while incorporating a new LP turbine and turbine
mid-frame DMW

A78-47424 RNAV Corporate operators set the pace E
Wooten /Interavia, vol 33, Aug 1978, p 722 727

Area navigation (RNAV) systems are discussed in terms of their
suitability for the commercial aircraft market, and with attention to
their capabilities in the vertical dimension Four RNAV categories
are outlined course line, whereby a number of way-points (deter-
mined 1n advance) are entered Into a computer, and steering and
other gurdance parameters are calculated to provide navigation from
way-point to way-point, great circle, which provides point to-pomnt
navigation along great circle routes, inertial, using updated but
setf-contained inertial guidance, and VLF/Omega systems, which
permit manual or automatic updating of Omega signals to an
accuracy of 2 8 km along track DMW

A7847452 Design phldosophy for engine forgings J D
Alexander (Rolls-Royce, Ltd, London, England) In Forging and
properties of aerospace materials, Proceedings of the International
Conference, Leeds, England, January 5.7, 1977
London, Metals Society, 1978, p 1-7

Design and control considerations in connection with the
manufacture of engine components for jet engines are discussed 1t s
pointed out that the design and control of these parts requires a
detailed understanding of both the use and the material behavior of
the involved component The design of a component is based on the
required performance, the guaranteed life required, the space
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available, weight, cost, knowledge of material behavior, and the
mechanical properties Attentton 15 given to the evaluation of new
materials, questions of material charactenzation, the design of
components which are subjected to high stresses, an assessment of
the disk, objectives and implementation of quality control, and the
conduction of tests to venify that design requirements have been met
Forgings are chosen where the property and quahty levels and
consistency are the controlhing factors in the use GR

A7847453 Design philosophy for airframes | L G
Bailhe and W P C Soper {Bntish Aircraft Corp Ltd , Commercial
Asrcraft Div, Filton, Bristo!f, England) In Forging and properties of
aerospace matenials, Proceedings of the International Conference,
Leeds, England, January 5-7, 1977 London,
Metals Society, 1978, p 8-23

The technical requirements for modern civil and military aircraft
entall a continual improvement 1n materials and their application
The structural loading and airworthiness requirements background s
explained 1n terms of aerodynamic loads and aircraft use with special
reference to modern ‘fail safe” airframe design concepts, leading to a
defined range of properties which must be checked to be acceptable
Suitable apphications for forgings are detaled for the range of
aluminum, titanium, steel and nickel alloy systems of interest, and
the need for application of new techniques explored for airframe
exploitation Emphasis i1s also placed on batch quality control aspects
via national UK specifications {Author)

A78-47481 Advances 1n inertial navigation P R Foggie
(RAF, London, England) Electronics and Power, vol 24, Aug 1978,
p 582-584

Inertial navigation systems in use and under development are
discussed Navattack systems used in modern military asrcraft rely on
stabilized platform systems which are costly and, as a result of thesr
complexity, not totally reliable The performance capabilities of
Navattack systems, which are examples of integrated systems, are
indicated Strap-down inertial systems, still in the developmental
stage, are described, in these systems, both gyros and accelerometers
are mounted rigidly on the aircraft structure One approach involves
the electrostatic suspended gyro which has a ball spun within a
closely surroynding spherical case without there being any mechani-
cal connection between ball and case The laser gyro represents
another approach, this gyro, which has no moving parts, 1s cheap, but
1ts use 1s complicated by basic sources of errors, including frequency
synchronization {lockin) ML

A78-47490 * Ride quality evaluation 1V - Models of subjec-
tive reaction to aircraft motion | D Jacobson and L G Richards
(Virgima, University, Charlottesville, Va) Ergonomucs, vol 21, July
1978, p 521-529 Grant No NGR 47-005-181

The paper exames models of human reaction to the motions
typically experienced on short-haul aircraft flights Data are taken on
the regularly scheduled flights of four commercial awrlines three
airplanes and one helicopter The data base consists of (1) a series of
motion recordings distributed over each flight, each including all six
degrees of freedom of motion, temperature, pressure, and noise are
also recorded, (2) ratings of perceived comfort and satisfacton from
the passengers on each fhight, {3) moment-by-moment comfort
ratings from a test subject assigned tp each airplane, and (4) overall
comfort ratings for each flight from the test subjects Regression
models are obtained for prediction of rated comfort from rms values
for six degrees of freedom of motion It 1s shown that the model C =
21 + 171 T + 172 V (T = transverse acceleration, V = vertical
acceleration) gives a good fit to the awrplane data but 15 less
acceptable for the helicopter data SD
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A78-47570 From Challenger to winner Air /nternational,

vol 15,Sept 1978,p 111-116, 129, 130
The development and characteristics of the Canadair Challenger
bustness jet are described, with the aircraft utihzing a modification of
the LearStar 600 The aircraft will provide a range of 4,450 naut mls
with a tolerance of 450 naut mis, a maximum speed of 505 kt with a
20-kt tolerance, and a cruising speed of Mach 0 86 {490 kt/hr) The
fuselage diameter 1s 106 n, the wing area ts 420 sq ft, and the gross
weight 1s 32,500 Ib The engines, (modified ALF 502), give 7500 Ib
st for take-off and a thrust-to-weight ratio of 046 1 The wing 1s a
highly complex design with a deeply scalloped undersurface, a
built-in twist from root to tip, and changes of aerofoil along the
wing The first Challenger was completed in May 1978 Sales
prospects and negotiations between Lear and Canadair are discussed
ML

A78-47599 # The influence of high twist on the dynamics of
rotating blades W F White, Jr (U S Army, Structures Laboratory,
Hampton, Va} Associazione Italiana di Aeronautica ed Astronautica
and Associazione Industrie Aerospaziali, European Rotorcraft and
Powered Lift Aircraft Forum, 4th, Stresa, Italy, Sept 13-15, 1978,
Paper 14 p 6 refs

A method s presented for determining the free vibration
characteristics of a rotating blade having high twist and nonuniform
spanwise properties The equations which govern the bending and
torsional motion of such a blade are solved using a generalized
mntegration matnx as the basis of the method of solution By using
this matrix as an operator on the equattons expressed in matrix
notation, the differential equations are numerically integrated to
eliminate the spatial dependence and reduced to familiar matrix
eigenvalue form from which the dynamics of the blade are
determined using standard eigenvalue extraction techmiques The
application of this technique to problems of this type offers several
computational advantages over other methods of solution Numerical
results using the present method of solution are in good agreement
with experimental results {Author)

A78-47865 AIDS in engine mar 1t progr A
E Davies (Rolls-Royce, Ltd , Derby, Engtand) Aeronautical Journal,
vol 82, June 1978, p 235-242 5 refs

The paper examines the role of AIDS (airborne integrated data
systems) in the total management program of an aircraft propulsion
system As a particular example, attention 1s given to the application
of AIDS to the control system monitoring and low cycle fatigue
monitoring of the Concorde engine The applications of AIDS to
helicopter engines and military aircraft engines are also discussed
along with the future development of AIDS BJ

A78-47866 AIDS 1n military aircraft E Daley and A
Delahunty (British Aerospace, Awcraft Group, Preston, Lancs,
England) Aeronautical Journal, vol 82, June 1978, p 243-246

The paper reviews the development of AIDS (airborne integrat-
ed data systems} in the past 10 12 years with reference to military
aircraft Consideration 1s given to the operational requirements of
AIDS, and to the use of AIDS, particularly BITE (built in test
equipment} n three generations of aircraft the in-service generation,
arrcraft presently under development, and the next generation For
arrcraft now under development, emphasts is placed on continuous
monitoring, nterruptive testing, and test software, for the next
generation, emphasis 1s placed on the computing system, display

systems, and sensors BJ
o

A78-47868 Air-to-air combat simulation A G Barnes and
D E A Houghton (British Aerospace, Warton Div, Preston, Lancs ,
England) Aeronautical Journal, vol 82, June 1978, p 255-260
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Recent developments in air-to-air combat simulation are review-
ed, and particular emphasts I1s placed on the Maneuver and Attack
Simulator and the BACTAC model The design of a single dome
combat configuration with a human pilot versus a computer
opponent 1s described The uses of BACTAC for asrcraft develop-
ment and pilat training are considered BJ

A78-47869 On the Linear superposition of aerodynamic
forces on wings in periodic gusts M H Patel {University College,
London, England) Aeronautical Journal, vol 82, June 1978, p
267 272 Research supported by the Ministry of Defence (Procure-
ment Executive)

An experimental study has been made in a low speed gust tunnel
of the Lift forces and pitching moments on two wings tmmersed in
periodic vertical gusts which consist of two frequency components
Systematic variations of the frequency pairs making up the incident
gust, the ‘phase’ difference between the two components, and the
amplitude components of each frequency for both wings at two test
incidences show that the ability to build up aerodynamic load by
superposition applies generally for any gust composed of the sum of
two frequency components This demonstration of the validity of
superpositton depends on the exclusion of any major changes in the
state of the wing boundary layers during a cycle of the imposed
osciliatory flow BJ

-

A7847887 On the theory of drag calculation and profile
optimization in shockless near free molecular flow R Monaco
(Torino, Politecnico, Turin, taly) Acta Mechanica, vol 29, no 1-4,
1978, p 275-282 13 refs

A mathematical mode! is developed for the calculation of drag
of axisymmetric bodies in quasi-free-molecular flow In particular,
the model I1s used to evaluate the ratio of the drag coefficient in
quasi-free-molecular flow to that in free molecular flow for convex
bodies Numerical results agree well with expenmental results for
sharp as well as blunt bodies The proposed model 1s improved over
other models In that it takes correct account of gas-solid interface
conditions and the effects of ‘first and second collisions’ between
impinging and reemitted molecules The model Is very promising for
axisymmetric profile optimization BJ

A78-47899 # Flight deck display trends W R Denton
Aviation Review, June 1978, p 5-8

Potential innovations 1n fhight deck display equipment, which
range from cathode ray tube and other forms of solid-state display to
new state-of-the-art electromechanical and purely mechanical in-
struments, are discussed with attention to attitude director and
horizontal situation display, air data displays, and engine manage-
ment displays 1t 1s concluded that, while advanced display tech-
nology 1s available, improvements in current display equipment will
prolong the life expectancy of many of the instruments in service at
present The comparative advantages of modification and totally new
design are constdered, and the requirements of corporate aviation
and feeder line aircraft are examined ML

A7847900 # Solid-state displays for fuel management sys-
tems J W Aspinall Awviation Review, June 1978, p 11, 12

The design of several fuel management displays for aircraft s
described Examples discussed include a combined aircraft weight-
total fuel indicator, a sohd-state combined amplifier-indicator, a
fuel-management display using fiber optics, and a LED fuel man-
agement display selector Components, requirements, and future
technology are considered ML

A78-47901 # Gates Learjet Model 28/29, the first ‘Long-
horn’ Learjet P T Reynolds, W M Gertsen, and C G Voorhees
(Gates Learjet Corp, Wichita, Kan ) American Institute of Aeronau-
trics and Astronautics, Aircraft Systems and Technology Conference,
Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1445 6 p



In August 1977 the Gates Learjet Model 28 prototype became
the first jet to fly with winglets The paper discusses the theory and
history of winglets and constders performance improvements, and
stability and control characteristics of the winglet configuration [tis
noted that the Model 28/29 test program 1s progressing rapidly and
FAA certification 1s expected in late 1978 The winglets have
contributed a great deal of drag reduction and have presented no
significant problems BJ

A7847903 # B-1 flight test progress report R N
Broughton (Rockwell International Corp, Los Angeles, Calif }
American Institute of Aeronautics and Astronautics, Aircraft Sys-
tems and Technology Conference, Los Angeles, Calif , Aug 21-23,
1978, Paper 78 1448 6 p

The B 1 fhight test program, since first flight in December 1974,
has been carefully orgamized to supply engineering development
information and provide for an evaluation of the weapon systems
operational capability This paper provides a resume of B-1 flight test
activities over the past three and one-half years It 1s intended to
highlight some innovative approaches to technical and managerial
applications that have produced a highly successful large-aircraft test
program, and to show that the data generated to date are conclusive
evidence that the aircraft can perform its design mission {Author)

A78-47904 * # Canard configured aircraft with 2-D nozzle R
D Child (Rockwell International Corp, Los Angeles, Calif) and W
P Henderson (NASA, Langley Research Center, Propulsion Aero
dynamics Branch, Hampton, Va) American Institute of Aeronautics
and Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78 1450 12 p 10 refs

A closely-coupled canard fighter with vectorable two
dimensional nozzle was designed for enhanced transonic maneu
vering The HIMAT maneuver goal of a sustained 8g turn at a
free-stream Mach number of 09 and 30,000 feet was the primary
design consideratton The aerodynamic design process was initiated
with a linear theory optimization minimizing the zero percent
suction drag including jet effects and refined with three-dimensional
nonlinear potential flow techniques Allowances were made for
mutual interference and viscous effects The design process to arrive
at the resultant configuration 1s described, and the design of a
powered 2D nozzle mode! to be tested in the LRC 16-foot
Propulsion Wind Tunnel 1s shown {Author)

A78-47905 # The effect on block fuel consumption of a
strutted versus cantilever wing for a short-haul transport mncluding
strut aeroelastic considerations P H Park (Boeing Aerospace Co,
Seattle, Wash ) American Institute of Aeronautics and Astronautics,
Aurcraft Systems and Technology Conference, Los Angeles, Calf,
Aug 21-23, 1978, Paper 78-1454 7 p 11 refs

A preliminary design of a short-haul aircraft using a strut-braced
wing was made to study the possibility of block fuel savings due to
the decrease In wing weight allowed by the use of a strut A
computer-aided wing loads and stress analysis was performed to
determine the wing weight savings It was found that the wing weight
savings are not large in this aircraft and the induced drag decrease 1s
offset by the strut parasite drag The final cantilever and strutted
configurations have essentially equal block fuel consumptions A
calculated strut flutter velocity was close enough to the flight
envelope to warrant design consideration {Author)

A78-47906 # Teaching design at all levels H W Smith
{Kansas, University, Lawrence, Kan ) American Institute of Aero-
nautics and Astronautics, Aircraft Systems and Technology Confer-
ence, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1455 9p 50
refs

Some important job functions of designers in industry and
government are described in an attempt to put the central role of
design courses in the engineering curriculum in proper perspective It
1s shown that all designs, regardless of their type and nature, bear the
common hallmark of ‘inventiveness’, or the creation of something
starting with nothing, and that each type of design 1s related to each
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other kind 1n a chronological chain The need to include design
courses at the baccalaureate level 1s emphasized VP

A78-47907 * # Some observations on the mechamsm of air-
craft wing rock C Hwang and W S Pi {(Northrop Corp , Arrcraft
Dwv, Hawthorne, Cahf) American Institute of Aeronautics and
Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif, Aug 21-23, 1978, Paper 78-1456 11 p 6 refs
Contract No NAS2-8734

A pressure scale model of Northrop F-5A was tested in NASA
Ames Research Center Eleven-Foot Transontc Tunnel to simulate the
wing rock oscillations 1n a transonic maneuver For this purpose, a
flexible model support device was designed and fabricated which
allowed the model to oscillate in roll at the scaled wing rock
frequency Two tunnel entries were performed to acquire the
pressure (steady state and fluctuating) and response data when the
model was held fixed and when 1t was excited by flow to oscillate in
roll Based on these data, a hmit cycle mechanism was identified
which supplied energy to the aircraft model and caused the Dutch
roll type oscillations, commonly called wing rock The major origin
of the fluctuating pressures which contributed to the limit cycle was
traced to the wing surface leading edge stall and the subsequent hft
recovery For typical wing rock oscillations, the energy balance
between the pressure work input and the energy consumed by the
mode! aerodynamic and mechanical damping was formulated and
numerical data presented (Author)

A78-47908 # The HIMAT RPRV system L E Brown, Jr,
M H Roe, and C D Wiler (Rockwell International Corp, Los
Angeles, Calf) American Institute of Aeronautics and Astronautics,
Aircraft Systems and Technology Conference, Los Angeles, Calif ,
Aug 21-23, 1978, Paper 78-1457 13 p 8 refs

Two remotely piloted research vehicles (RPRVs) which are 44%
scale versions of an advanced highly maneuverable fighter design have
been delivered to NASA for flight testing These research awrplanes
will demonstrate the contribution to the future air-to air fighter of
several advanced technologies, including aeroelastic talloring, super-
crittcal airfoils, close-coupled canard, variable camber, and advanced
composite matenials Digital fly-by-wire control technology 1s em-
ployed with the contro! laws being implemented in a ground based
computer The HIMAT s designed with a 12-g it load factor and
can perform sustained maneuvering at 8 g at 09 M at 25,000-foot
altitude The HIMAT has been designed and fabricated with a
modular approach which facilitates modification for testing of other
structural, aerodynamic, propulsion, or flight-control concepts The
HIMAT RPRVs will be launched from a B 52 and flown through
their test flight mission by a ground based pilot Landings will be
made on a dry lake bed, utilizing skids rather than wheels on the
landing gear {Author}

A78-47909 # Wing/store actwve flutter suppression - Correla-
tion of analyses and wind tunnel data T E Noll and L J Huttsell
(USAF, Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio)
American Institute of Aeronautics and Astronautics, Aircraft Sys-
tems and Technology Conference, Los Angeles, Calif, Aug 21 23,
1978, Paper 78-1459 10 p 8 refs

Through analyses and recent wind tunnel tests, active flutter
suppression has been shown to be a promising technique for
preventing wing/external store flutter restrictions Data measured in
the wind tunnel have been used to evaluate the validity of a method
employed for the design and analysis of active feedback control
systems The results of an analytical effort to study the behavior of
an active flutter suppression wind tunnel model will be presented and
compared with avalable test data For this application, the model
was aerodynamically represented by subsonic doublet lattice theory
and stability was evaluated using modified Nyquist criteria  {Author)
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A78-47910 # Evolution of a costeffective, task-oriented,
lateral-directional SAS for the A-10 awcraft. G Brandeau (Fairchild
Republic Co, Farmingdale, N Y } American Institute of Aeronautics
and Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78-1460 10 p

The reported investigation 1s concerned with the development of
a task-oriented stability orientation system (SAS) having the most
important functional requirements, together with cost-effectiveness
as a basis Attention 1s given to a kinematic analysis, a simplified
scenario system synthests, preliminary simulator studies, system
definition and parameter selectton, manned simulator studies, run
data and pilot evaluations, and the results of a manned simulator
performance evaluation A flight test performance evaluation 1s also
discussed, taking into account abrupt heading change data, curvi-
linear strafe data, and a gun camera film analysis of curvilinear
strafes GR

A7847911 # Integrated test mission control - Present and
future at the Air Force Flight Test Center C E Adolph (USAF,
Flight Test Center, Edwards AFB, Calif } American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1461 6
p 6 refs

The flight test and evaluation programs conducted on USAF
arrcraft have gravitated over the past two decades from what were
largely independent, sequential test programs by the contractor, Air
Force development, and operational test agencies to programs
conducted on a concurrent basis from a single test location
Integrated muission control elements are examined, taking into
account aspects of test activity consolidation, test range integration,
test planming factors, and real-time mussion control Integrated
systems testing i1s considered along with flutter tests, questions of
arcraft performance, propulsion stabihity and control, flight enve-
lope expansion/multiple disciptine testing, data processing, and a
uniform flight test analysis system Attention is given to plans for
improving the test capability GR

A78-47912 ¥# Use of onboard computerized flight test analy-
sis systems E L Wallace (Boeing Commercial Arplane Co , Seattle,
Wash } American Institute of Aeronautics and Astronautics, Aircraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21-23, 1978, Paper 78-1462 8p

In response to the challenge for increased efficiency, productiv-
1ity, and cost effectiveness in the conduction of flight tests, new
approaches involving a use of real time onboard analysis and
monitoring of test data have been developed in 1974 the Airborne
Data Analysis and Monitor System (ADAMS) was impiemented for
an employment in conjunction with a high speed serial PCM data
acquisition system The ADAMS proved to be an extremely useful
tool for the flight test engtneer The heart of ADAMS s a
mimicomputer It ts a 16 bit machine that internally processes 32 bit
microsnstructions at a 5 MHz rate The computer 1s equipped with
32k of core memory and a floating point processor option Analysis
programs which have been developed for ADAMS provide informa-
tion regarding basic aircraft parameters, cruise performance, stall and
minimum  speed performance, loads performance, takeoff perfor-
mance, and power plant parameters GR

A78-47913 # Software engineering a must for success In
computerized flight test J P Mayfield and R E Smith (Teledyne
Ryan Aeronautical, San Diego, Calf) Amercan Institute of
Aeronautics and Astronautics, Asrcraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1463 7
p 15 refs

Software development problems in connection with the utihza-
tion of software systems in flight test applications are found to be
related partly to the low level of maturity of the entire digital world
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and to a tendency to underestimate problem complexity when
dealing with software systems These development problems are,
however, being overcome as a result of new approaches One
approach considered involves basically the application of a disciphn-
ed software management plan in which each development software
life cycle phase culminates tin the production of one or more
documents or configuration items A phase s not considered to be
complete unless the appropriate documents/items are available
Attention 1s given to the requirements defimition phase, the design
phase, the implementation and static test phase, the dynamic test
phase, the software/hardware integration phase, the flight test phase,
the maintenance phase, the development support library, and aspects
of configuration control, GR

A78-47914 4 The role of the computer in the flight testing
of general aviation awcraft P Leckman (Rockwell International
Corp, General Aviation Div, Bethany, Okla) and G Bennett
{(Mississippt State University, Mississippr State, Miss ) American
Institute of Aeronautics and Astronautics, Aircraft Systems and
Technology Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper
78-1465 9p 10refs

A description 1s presented of the use of a minicomputer 1n ‘fllght
test programs conducted by an American aerospace company In one
program the computer was used during 235 flights and 400 flight
hours Types of flight tests for which the computer was utilized in
recording data included primarily engine development tests and
aerodynamic drag evaluations Approximately 70 parameters were
measured at a maximum possible scan rate of 35 times per second
Attention 15 given to a system description, the operating procedures,
the performed functions, the utilization rate, the realized advantages,
implementation problems, and application similarities to a manage-
ment information system within companies It 1s pointed out that
the computer has made possible flight experiments of constantly
increasing complexity with a modest expenditure of funds Current
developments in microprocessor systems promise to further expand
the research possibthities at a reduced cost GR

A78-47915 # Conceptual design study of power augmented
ram wing in ground effect aircraft J W Moore {Lockheed-Georgia
Co , Marietta, Ga) American Institute of Aeronautics and Astro-
nautics, Arrcraft Systems and Technology Conference, Los Angeles,
Calif , Aug 21-23, 1978, Paper 78-1466 14 p 15 refs

Conceptual design study results of a power augmented ram wing
in ground effect {(PAR-WIG) logistics transport aircraft are presented
The PAR-WIG aircraft examined incorporates four unique character-
istics  First, power augmented ram hift ts provided during all takeoff
and landing maneuvers, second, cruise flight occurs only in ground
effect, third, all operations are accomphshed on or above the ocean
surface, and, fourth, payload containment i1s provided within the
wing contour and s distributed across the wing span {Author)

A78-47916 * # Quiet, Short-Haul Research Aircraft - Current
status and future plans J A Cochrane and A G Boissevain (NASA,
Ames Research Center, Moffett Field, Calif } American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif, Aug 21-23, 1978, Paper 78-1468
1p

The Quiet Short-Haul Research Aircraft (QSRA) is a new
research aircraft which NASA will use as a flight-test facility for
advanced flight experiments 1n terminal area operations The data
resulting from the QSRA flight research program will be used by the
U S arrcraft industry to establish design criteria and by regulatory
agencies to estabhsh certification criteria for advanced STOL aircraft
The total funding for the QSRA was established at $29 million in



January 1974 Attention 1s given to an arcraft description, wind-
tunnel results, simulation, predicted arcraft performance, mitial
airworthiness flight tests, design configuration studies, and training
studies GR

A7847917 # L-1011 flight data recording systems - Back-
ground, features, implications and benefits W R Beckman
{Lockheed-Califorma Co, Burbank, Calif )} American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1471 9
p

In connection with the introduction of the large wide-body
transports, 1t was recognized by FAA and the airline industry that
the complexity and high cost of these new aircraft dictated the need
for recording additional flight data parameters for accident-incident
investigattons With rehiable digital recording systems available, these
additional requirements were enacted into the Federal Awviation
Regulations of the US and into the Air Navigation Orders of the
UK Parameters to be recorded on the expanded flight data recorders
are related to time, altitude, airspeed, vertical acceleration, heading,
pitch attitude, roll attitude, lateral acceleration or sideslip angle,
control column or pitch contro) surface position, control wheel or
lateral control surface position, rudder pedal or yaw control surface
position, thrust of each engine, position of each thrust reverser, angle
of attack, and pitch trim position The flight data systems developed
to record the parameters are discussed GR

A78-47918 # TF41-A-2/A7E inflight engine condition moni-
toring system /IECMS/ L R DeMott (General Motors Corp , Detroit
Diesel Allison Dw, Indianapolis, Ind) American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif, Aug 21-23, 1978, Paper 78-1472
10p
An engine condition monttoring system for the TF41-A-2 engine
installed in the A7E aircraft has been developed by Detroit Diesel
Allison under Navy contract The system, designated as Inflight
Engine Condition Monitoring System (IECMS), 1s designed to
continuously monitor engine health, record pertinent information
and provide diagnostic information to operating personnel The
system has been developed in several phases from prototype to the
present production configuration now installed n 24 aircraft
assigned to Navy Attack Squadrons VA-46 and VA-72 Over 15,000
total fhight hours have been accumulated to date and the system has
met all operational requirements Future additional retrofits to the
A7E are contingent on availlability of funding Advances in state-of-
the-art computer and sensor technology can result In a vast
improvement In system cost versus effectiveness in the future
(Author)

A78-47919 # Detecting abnormal turbine engine deteriora
tion using electrostatic methods R P Couch (USAF, Aeronautical
Systems Div, Wright-Patterson AFB, Ohio) American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1473
18 p 8refs

A methd of detecting abnormal turbine engine deterioration has
been developed and tested The method observes pulse electrostatic
signals in the exhaust which have been determined to originate from
component rubbing, chaffing, erosion and burning {1e, various
forms of deterioration) The normal (healthy engine) deterioration
rate 1s first studied as a function of engine cyching and power This
detenoration rate i1s then normalized with an engine power and an
engine cycling parameter Tenfold increases in the normalized
detertoration rate are then used as an indication of inpending
component faillure Experience shows that about two out of three
turbine engine gas path fallures can be predicted four or more hours
ahead of time by this method The false alarm rate i1s estimated to be
about 5% {Author}
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A78-47920 # Sensor technology for turbine engine moni-
toring systems J A Davis (Ohio State University, Columbus, Ohio)
American Institute of Aeronautics and Astronautics, Aiwrcraft Sys-
tems and Technology Conference, Los Angeles, Calif , Aug 21-23,
1978, Paper 78-1474 13 p 32 refs

The Turbine Engine Monttoring System (TEMS) 1s proposed as a
system to continuously monitor turbine engines in the USAF
operational environment Attention is gwen to instrumentation
requirements, transducer designs, accelerometers, position indicators,
flow meters, rotary speed transducers, function switches, pressure
transducers, temperature sensors, an uncertainty calculation and
error source discussion, aspects of sensor failures and detection,
questions of sensor rehiability, and advanced sensor techniques It 1s
found that present state-of-the-art sensors are acceptable for the
envistoned TEMS applications from both accuracy and reliability
standards The instrumentation systems proposed are adequate from
the sensor accuracy standpomnt, and software corrections to mea-
sured data, using cross-parameter correction schemes and detailed
calibration data, can improve the accuracy GR

A7847921 # Engine vibration in flight H J Rubel, K |
Peck, and J A McInturff {Lockheed-Georgia Co, Maretta, Ga)
American Institute of Aeronautics and Astronautics, A rcraft Sys-
tems and Technology Conference, Los Angeles, Calif , Aug 21-23,
1978, Paper 78-1475 6 p

The system described differentiates between true rotor unbal
ance and system malfunctions The flight crew can react appropriate
ly to the indicated malfunction to minimize in-flight shutdowns
Typical data are presented as well as two cases of large unbalance,
one as a result of a bird strike and the other due to the loss of a
turbine blade This monitoring system s designed to detect and
record vibration frequencies in the range of the rotors, 1 e, fan and
core Harmonics, noise and other vibrations within the bandpass of
the filter will also be detected The processor, utilizing a modified
Fourter routine, determunes amplitude and outputs appropriate
messages {Author)

A78-47922 % # Correlation of model and airplane spin charac-
tenstics for a low-wing general aviation research awplane J S
Bowman, Jr, H P Stough, S M Burk, Jr, and J M Patton, Jr
(NASA, Langley Research Center, Hampton, Va ) American Insti-
tute of Aeronautics and Astronautics, Aircraft Systems and Technol-
ogy Conference, Los Angeles, Calif, Aug 21-23, 1978, Paper
78-1477 13p

A78-47923 # Whitcomb winglet applications to general avia-
tion awcraft J F Marchman, Ill, D Manor (Virgima Polytechnic
Institute and State University, Blacksburg, Va },and H F Faery, Jr
(Virginta Polytechnic Institute and State Unwversity, Blacksburg, Va ,
US Mihtary Academy, West Point, NY } American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1478 7
p 5 refs

A study was conducted to exammne several of the aspects of
Whitcomb winglet applications to low speed, general awiation
aircraft Both supercritical and laminar flow airfoil section winglets
were tested on straight and tapered symmetrical wings Aerodynamic
parameters were measured for a wide range of wing angles of attack
and for several winglet angles Tests were run to determine the low
speed effect of the wing on the winglet and of the winglets on the
wing Towing tank and wind tunnel tests were run to examine the
trailing vortices from the wing-winglets combinations The tests
showed that winglets are effective at low speeds, however a tapered
wing planform results 1in a reduction of the winglet effectiveness
Symmetrical winglets were shown to be effective at low speed Tests
also indicated that a proper choice of winglet angle can reduce the
strength of the wing wake turbulence {Author)
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A78-47924 * # Sectton drag coefficients from pressure probe
traverses of a wing wake at low speeds L C Montoya, P F Bikle,
and R D Banner (NASA, Flight Research Center, Edwards, Calif }
American Institute of Aeronautics and Astronautics, Aircraft Sys-
tems and Technology Conference, Los Angeles, Calif, Aug 21-23,
1978, Paper 78-1479 12 p 20 refs

A78-47925 * ¥ Some sound transmession loss characteristics
of typical general aviation structural matenals J Roskam, C van
Dam, F Grosveld (Kansas, Unwersity, Lawrence, Kan), and D
Durenberger (General Dynamics Corp , Fort Worth, Tex ) American
Institute of Aeronautics and Astronautics, Aircraft Systems and
Technology Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper
78-1480 10 p Grant No NsG-1301

Experimentally measured sound transmission loss characteristics
of flat aluminum panels with and without damping and stiffness
treatment are presented and discussed The effect of pressurization
on sound transmission loss of flat aluminum panels 1s shown to be
significant {Author}

A7847926 * # Status of aenal applications research in the
Langley Vortex Research Facthity and the Langley full-scale wind
tunnel F L Jordan, Jr, H C McLemore (NASA, Langley Research
Center, Dynamics Stability Branch, Hampton, Va ), and M B Bragg
(IHinois, University, Urbana, Il ) American Institute of Aeronautics
and Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78-1481 12 p 16 refs

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

The program described was imitiated in 1975 to provide the
critical information for the design of an advanced avionics system
suitable for general aviation Emphasis 1s on the use of data busing,
distributed microsensors, shared electronic displays and pilot entry
devices, innovative low-cost sensors, and improved functional char
acteristics Design considerations include cost, reliability, maintain-
abifity, and modularity VP

A78-47928 # The design process D D Meyer, G L
Anderton, H A Crowell, and J W Southall (Boeing Commercial
Arrplane Co , Seattle, Wash ) American Institute of Aeronautics and
Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78-1483 12p 5 refs

The paper describes the results of an effort made to document
the design process and extract from 1t a set of requirements for a
computer system that will integrate and manage the design product
data, program management information and technical computation
and engineering data management activities of the aerospace design
process Design activities were grouped chronologically and explored
for activity, interface, data quantity and data flow Design levels
examined Included research, preliminary design, detail design, man-
ufacturing, product verification, and product support (Author)

A78-47929 * # Drones for aerodynamic and structural testing
/DAST/ - A status report H N Murrow and C V Eckstrom (NASA,
Langley Research Center, Hampton, Va) American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1485 9
p 13 refs

A program for providing research data on aerodynamic loads
and active control systems on wings with supercritical airfoils in the
transonic speed range I1s described Analytical development, wind
tunnel tests, and flight tests are included A Firebee |l target drone
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vehicle has been modified for use as a flight test facility The
program currently includes flight experniments on two aeroelastic
research wings The primary purpose of the first flight experiment 1s
to demonstrate an active control system for flutter suppression on a
transport-type wing Design and fabrication of the wing are complete
and after installing research instrumentation and the flutter suppres-
sion system, flight testing 1s expected to begin in early 1979 The
experiment on the second research wing - a fuel-conservative
transport type - I1s to demonstrate multiple active control systems
including flutter suppression, maneuver load alleviation, gust load
alleviation, and reduce static stability Of special importance for this
second experiment 15 the development and validation of integrated
design methods which include the benefits of active controls in the
structural design (Author)

A78-47930 * # Application of advanced high speed turboprop
technology to future civil short-haul transport aircraft design J A
Conlon (US Army, Research and Technology Laboratones, Moffett
Field, Calif) and J V Bowles (NASA, Ames Research Center,
Moffett Field, Calif) American Institute of Aeronautics and
Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78-1487 13 p 8 refs
With an overall goal of defining the needs and requirements for
short-haul transport aircraft research and development, the objective
of this paper is to determine the performance and noise impact of
short-haul transport aircraft designed with an advanced turboprop
propulsion system This propulsion system features high-speed
propellers that have more blades and reduced diameters Aircraft are
designed for short and medium field lengths, mission block fuel and
direct operating costs (DOC) are used as performance measures The
propeller diameter was optimized to minimize DOC Two methods
are employed to estimate the weight of the acoustic treatment
needed to reduce interior noise to an acceptable level Results show
decreasing gross weight, block fuel, DOC, engine size, and optimum
propfan diameter with increasing field length The choice of acoustic
treatment method has a significant effect on the aircraft design
{Author)

A78-47931 # The use of the AIAA-Bendix Design Competi-
tion n aerospace design courses J F Marchman, Ul (Virginia
Polytechnic Institute and State University, Blacksburg, Va) and J J
Irons (American Institute of Aeronautics and Astronautics, Inc, New
York, NY ) American Institute of Aeronautics and Astronautics,
Aircraft Systems and Technology Conference, Los Angeles, Calif,
Aug 21-23, 1978, Paper 78-1488 8 p

The evolution and refinement of the AlAA-Bendix Design
Competition since its beginning in 1972 1s examined The criteria for
selection of design competition RFP’s and the standards for design
proposal evaluation are discussed in detal The use of the AIAA-
Bendix Competition as a basis of a typical aerospace engineering
design course I1s examined with a detailed look at 1ts use in the design
course in Aerospace and Ocean Engineering at Virginia Polytechnic
Institute and State University |t 1s concluded that the competition
can be and has been used successfully to boost the quahty of
aerospace engineering design education at many universities and that
the competition 1s responsive to the desire of industry for a realistic
simulation of the industrial design process in undergraduate design
classes (Author)

A7847932 # Aeronautical procurement - The primary speci-
fication system J L Weingarten (USAF, Aeronautical Systems Div,
Wright-Patterson AFB, Ohio) American Institute of Aeronautics and
Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78-1489 7 p 5 refs

The various procurement techniques which have been tested by
the Department of Defense have not resolved the problem of
procuring aeronautical equipment The present paper deals with a
promising system developed to ensure that requirement statements
are n terms of system/equipment performance related to operational



needs, rather than dictating specific solutions, to provide an overall
specification system that marries the current military specifications
and the type of specifications defined by MIL-STD-490, and to
provide the rationale for the requirement statements contatned in
specifications/standards VP

A78-47933 # A computerized undergraduate aircraft design
course G T Matsuyama (US Aiwr Force Academy, Colorado
Springs, Colo ) American Institute of Aeronautics and Astronautics,
Aircraft Systemns and Technology Conference, Los Angeles, Calf ,
Aug 21-23, 1978, Paper 78-1492 8 p 5 refs

The integration of a computer program with an undergraduate
aircraft design course 1s described with emphasis on the computer
program known as AERO464RPV, which was written specifically for
the course Inputs include basic vehicle geometry, aerodynamic
coefficients, and a mission profile The program computes
weight/fuel fractions and ‘flies’ the vehicle while attempting to
achieve convergence with a historical empty weight Program
capabilities include fuel tank sizing and fuel sequencing Output
includes weight, static margin, and a flight profile vs ime Successful
implementation has been demonstrated over 3 semesters, with
modifications including changes to both mission profiles and engine
data (Author)

A78-47934 # The value of aerospace design synthesis
courses as viewed by aerospace professionals R S Shevell (Stanford
University, Stanford, Calif ) American Institute of Aeronautics and
Astronautics, Auwrcraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21-23, 1978, Paper 78-1493 5 p

The Stanford University Department of Aeronautics and Astro-
nautics offers a course in Aerospace Systems Synthesis and Analysis
The course has evalved into an advanced design approach teaching
the blend of aerodynamic and structural theory and empiricism,
engineening and economics, awrcraft requirements and ground system
hmitations which must be integrated and optimized to produce a
satisfactory arcraft system A recent survey of former students now
working as aerospace professionals was conducted to determine the
value of the design synthesis course This paper summarizes the
course concepts and the survey methods and results In general, the
aerospace engineers felt the design synthesis course was a highly
useful part of their education {Author}

A78-47935 # Improving the accuracy of HUD approaches in
windshear with a new control law J R Lowe (Douglas Aircraft Co ,
Long Beach, Calif) American Institute of Aeronautics and Astro-
nautics, Aircraft Systems and Technology Conference, Los Angeles,
Calif, Aug 21-23, 1978, Paper 78-1494 6 p 6 refs

Current landing approach HUDs present the information re-
quired by the pilot during the landing operation and provide
excellent guidance in the vast majonty of conditions Unfortunately,
however, the velocity vector, if airmass derwed, contains wind-
produced errors which can mislead the pilot in a severe environment
A descriptton i1s presented of a new concept which eliminates the
velocity vector and its attendant wind-produced errors It 1s
suggested that the wisual approach HUD control law should be
designed to the level of sophistication of the autopilot and flight
director, which are designed as feedback compensated control
systems Applying the concept, called Feedback Compensated
Control HUD, the only measured angle 1s the selected flight path
Rate lead, previously provided by the velocity vector, 1s provided by
aircraft vertical motion measurements that are not sensitive to wind

GR
A78-47936 # The arborne detection of lowlevel wind
shear R A Greene (Safe Flight Instrument Corp, White Plains,

N Y} American Institute of Aeronautics and Astronautics, Arcraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21 23, 1978, Paper 78-1495 11 p 21 refs
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Recent studies of accidents/incidents attributed to wind shears
encountered during takeoff or during landing approach, have
indicated the requirement to quantify the performance loss due to
vertical downdraft combined with that due to horizontal wind shear
This paper discusses the development of a system to compute and
display to the flight crew this loss of performance capabihity Data
are presented from simulation, flight test and in service evaluation
These are discussed in terms of performance margins and 1implica
tions for flight crew technique in the recovery from a severe
encounter (Author}

A78-47937 # Effects of wind on aircraft crusse performance
F J Hale (North Carolina State Unwversity, Raleigh, N C }and A R
Steiger {Booz, Allen and Hamilton, Inc, Bethesda, Md } American
Institute of Aeronautics and Astronautics, Aircraft Systems and
Technology Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper
78-1496 7 p

Analytic expressions are developed that predict the improve-
ments 1n range, fhght time, and fuel consumption that can be
achieved by appropriate corrections to the no-wind best-range
airspeed Input data required are type of power plant, no-wind
best range airspeed, and magnitude of the headwind or tailwind
component Application of these expressions to a series of typical
aircraft, ranging from a wide-body turbofan to a single-engine
piston-prop, shows that the possible fuel savings are such that the
effects of wind on fuel consumption might warrant more considera-
tion in fhght planning ' (Author)

A78-47938 # Effect of performance objectives on the design
and cost of future USAF pilot training aircraft G F Quinn and D
P Breidenbach (USAF, Aeronautical Systems D , Wright-Patterson
AFB, Ohio) American Institute of Aeronautics and Astronautics,
Aurcraft Systems and Technology Conference, Los Angeles, Calif,
Aug 21-23, 1978, Paper 78-1498 8 p

The influence of performance objectives on the airframe/engine
design characteristics for future trainer aircraft s examined It s
shown that a new primary trainer awrcraft design, optimized for
minimum hfe cycle cost would have a turbofan engine with a by-pass
ratio of approximately 4 The wing aspect ratio would be approx-
imately 6 A twin engine aircraft would meet the performance
objectives with a design takeoff gross weight of about 8,000 pounds
and would have an engine thrust of 2050 pounds The study points
toward the possibility of using a common engine for the primary and
intermediate-phase aircraft, provided the primary trainer 1s a single-
engtne configuration VP

A78-47939 * # Improved arrcraft dynamic response and
fatigue life during ground operations using an active control landing
gear system J R McGehee, H D Carden (NASA, Langley Research
Center, Hampton, Va ), and R Edson {Hydraulic Research, Valencia,
Calif )} American Institute of Aeronautics and Astronautics, Aircraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21-23, 1978, Paper 78-1499 10 p 7 refs

A three degree-of-freedom aircraft landing analysis incorporating
a series-hydraulic active control main landing gear has been develop-
ed and venified using prehminary experimental data from drop tests
of a modified main landing gear from a 2722 kg (6000 Ibm) class of
arplane The verified analysis was also employed to predict the
landing dynamics of a supersonic research airplane with an active
control main landing gear system The results of this investigation
have shown that this type of active gear 1s feasible and indicate a
potential for improving airplane dynamic response and reducing
structural fatigue damage during ground operations by approximate-
ly 90% relative to that incurred with the passive gear {Author}

A78-47940 # Rolling tail design and behavior as affected by
actuator hinge moment mits J N Ball (Calspan Corp, Los Angeles,
Cahf) American Institute of Aeronautics and Astronautics, Aircraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21-23, 1978, Paper 78-1500 7 p



A78-47941

A high degree of roll maneuverabihity 1s required for the
low-altitude, high-speed (LAHS) condition of the B-1 high perfor-
mance bomber It was found that the spoiers alone would be
insufficient for meeting the roll requirements of the LAHS condi-
tion Additional roll control effectiveness was, therefore, to be
provided by using differential stabilizer deflections This 1s the
‘rolling tail’ arrangement When the wings are swept back the rolling
taill’s contribution becomes important At a representative lateral
stick deflection of two inches, 1t accounts for about two-thirds of the
total applied roliing moment The B-1 design is used as an example to
illustrate some problems that can be encountered with rolling tails
Particular attention is given to the effect of reaching the stabilizer
hinge moment limit GR

A78-47941 ¥ Investigation of electrostatic discharge in air-
craft fuel tanks during refueling £ Radgowsk) and R Albrecht
(Fairchild Republic Co , Farmingdale, N Y ) American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1501 8
p USAF-supported research

High levels of electrostatic charge on JP 4 fuel during aircraft
refueling, due to both the flow of fuel and the charge buildup
generated by fuel contacting the explosion suppression foam
instalied In some aircraft fuel tanks, were eliminated in the test
installatton using a multihole-design fuel nlet resembling a ptccolo
This 1s an adaptation of a manmifold inlet design investigated by
various agencies as a means of reducing electrostatic charge The
‘piccolo’ inlet was selected as the result of a test program conducted
to evaluate several fuel inlet configurations, In conjunction with two
generic types of polyurethane foam polyester, presently used in
arcraft fuel tanks, and polyether, proposed as a replacement for the
polyester foam Of the two types of foam tested, the polyether foam
indicated a greater potential for producing static discharges than the
polyester foam {Author)

A7847942 # Nacelle effects on stability of VSTOL configu-
rations including conventional, canard, and tandem wing
arrangements J Wolkovitch and R L Fortenbaugh (Vought Corp,
Dallas, Tex ) American Institute of Aeronautics and Astronautics,
Aircraft Systems and Technology Conference, Los Angeles, Calif
Aug 21-23, 1978, Paper 78-1504 14 p 12 refs

Nacelle effects on stability of conventional, canard, and tandem
wing subsonic VSTOL aircraft are discussed Theoretical predictions
of nacelle effects on stability are compared with wind tunnel results
The increased tail areas required to overcome the destabilizing effects
of the nacelles induce performance penalties Canard or tandem wing
configurations may reduce these penalties Low speed wind tunnel
data on a tandem wing configuration are presented, and a new
tandem wing configuration which employs extreme gull-type dihe-
drat and anhedral on the rear wing 1s described This configuration
yields low induced drag and small wetted area {Author)

A78-47943 # Experimental determination of propulsion in-
duced ground effects of typical three fan type A V/STOL config-
urations W B Weber and R W Williams (McDonnell Aircraft Co ,
St Louts, Mo } American Institute of Aeronautics and Astronautics,
Asrcraft Systems and Technology Conference, Los Angeles, Calif ,
Aug 21-23, 1978, Paper 78-1507 10 p

A description 1s presented of one approach to the experimental
determination of the suckdown and fountan effects on a typical
V/STOL aircraft configuration using powered models The test
technique was used on two different V/STOL models {10% scale)
and included careful calibration of the 5 5 inch fans used to provide
infet and nozzle flow simulation On one of these models, an
extensive pressure survey was made on the underside of the model in
order to increase the understanding of the fountain and suckdown
forces The test facility, the fan calibration procedures, the test
configurations, nstrumentation, and procedures are briefly de-
scribed Aspects of data reduction are discussed and the test results
are presented The presented results are compared with results
obtained using a nonmetric nozzle test technique GR
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A78-47945 # An analytical and experimental snvestigation
of diffusers for VSTOL thrust augmenting ejectors M R Seiler and
E F Schum (Rockwell International Corp , Aircraft Diwv, Columbus,
Ohio} American Institute of Aeronautics and Astronautics, Aircraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21-23, 1978, Paper 78-1509 10 p 12 refs

A thrust augmented ejector 1s a pneumatic device which
increases the thrust by transferring the energy of the turbojet engine
exhaust flow to a large mass of air drawn in from the atmosphere
Energy transfer 15 obtained by the turbulent mixing of two streams
In the study described in the present paper, a VTOL prototype
arcraft was used to demonstrate that additional direct lift required
for VTOL operation can be obtained from the cruise engine itself
Specifically, 1t 1s shown that cambered flaps can provide a higher
augmentation ratio than straight flaps, for a baseline ratio of 148,
this improvement 1s 0 12 {owing to increased internal diffusion and
greater secondary mass flow) The best location for the wall jet
nozzle 1s upstream of the throat on the Coanda surface Both jet
momentum and augmentation ratio can be increased by distributing
primary air nozzles near the augmenter exit vPp

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

The paper summarizes several studies to develop aerodynamic
technology for high performance VSTOL aircraft anticipated after
1990 A contracted study jointly sponsored by NASA-Ames and
David Taylor Naval Ship Research and Development Center is
emphasized Four contractors analyzed two vertical-attitude and
three horizontal-attitude takeoff and landing concepts with gross
weights ranging from about 10433 kg (23,000 Ib) to 17236 kg
(38,000 Ib} The aircraft have supersonic capability, high maneuver
performance (sustained load factor 6 2 at Mach 0 6, 3048 m {10,000
ft})) and a 4536 kg (10,000-lb} STO overload capability The
contractors have estimated the aerodynamics and identified aero-
dynamic uncertainties associated with their concept Example
uncertainties relate to propulsion-induced flows, canard-wing interac-
tions, and top inlets Wind-tunnel research programs were proposed
to investigate these uncertainties (Author)

A78-47947 * # Flight experience on the need and use of
inflight leading edge washing for a laminar flow airfoil D F Fisher
(NASA, Fhight Research Center, Edwards, Calif ) and J B Peterson,
Jr (NASA, Langley Research Center, Hampton, Va) American
Institute of Aeronautics and Astronautics, Aircraft Systems and
Technology Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper
78-1512 11 p Grefs

An investigation of leading-edge contamination by insects was
conducted at the NASA Dryden Flght Research Center with a
JetStar airplane instrumented to detect transition on the outboard
leading-edge flap and equipped with a system to wash the leading
edge in fiight The results of arhinetype flights with the JetStar
indicated that insects can contaminate the leading edge during
take-off and climbout at large jet arports in the United States The
results also showed that the insects collected on the leading edges at
180 knots did not erode at cruise conditions for a faminar flow
control awplane and caused premature transition of the laminar
boundary layer None of the superslick and hydrophobic surfaces
tested showed any sigmificant advantages in alleviating the insect
contamination problem While there may be other solutions to the
insect contamination problem, the results of these tests with a
washer system showed that a continuous water spray while encoun-
tering the insects 1s effective in preventing insect contamination of
the leading edges {Author)

A78-47952 #
cheskikh poletov)

Safety of space flights {O bezopasnosti kosmi-
L S Khachaturiants and E V Khrunov In



Characteristics of cosmonaut activities during flight
Moscow, lzdatel'stvo Mashinostroenie, 1976, p 5-12
In Russian
IHlustrative examples are provided to demonstrate that the safety
of space flights involves a large number of particufar problems which
are closely related to the effectiveness and reliability of spacecraft
engineering Analysis of the psychophysiological structure of the
activity of a human operator engaged in space flight reveals a number
of stages in which the flight safety decreases substantially, especially
in time-deficit situations where decistons must be made without
delay It 1s suggested that in order to evaluate flight safety, i1t s
necessary (1) to determine the conversion factor defined as the ratio
of ume required to perform a specific operation In space to time
required to perform the same operation on the ground and (2) after
completing emationally stressed flight tasks, spare time should be
allowed for rest SD

A78-47978 # Operator work capacity during parachutist
free-fall (Operativnaia rabotosposobnost’ v period svobodnogo
padenua parashiutista) L P Grimak, G M Kolesnikov, V A
Sutormin, V. K Filosofov, and L. § Khachaturiants In Characterss-
tics of cosmonaut activities during flight Mos-
cow, lzdatel’stvo Mashinostroenie, 1976, p 170-180 In Russian
Parachute Jjumps are a traiming measure used to adapt cosmo-
nauts to stresses they will experience in space flight The present
paper describes experiments performed to evaluate operator work
capacity under various conditions of parachute jump, particular
attention 1s given to the quality of operator performance in free fall
The main experiment involved the measurement of the capacity of
the free-falling subject to track signals produced by a device strapped
to his back It was found that the tracking performance of the
operator deteriorates in free fall The quality of the operator in
receiving and processing semantic data under parachute-jump condi-
tions also deteriorates, emotional tension of the operator 1s accom-
panied by a lowering of the tactile sensitivity thresholds BJ

A78-48051 Synthesis of social surveys on noise annoy-
ance T J Schultz (Bolt Beranek and Newman, inc, Cambridge,
Mass ) Acoustical Society of America, Journal, vol 64, Aug 1978,
p 377-405 89 refs Research supported by the US Department of
Housing and Urban Development

Since noise was first recogmized as a serious environmental
potiutant, a number of social surveys have been conducted 1n order
to assess the magnitude of the problem and to develop suitable noise
ratings, such that, from a measurement of certain physical character
istics of community noise, one could rehably predict the com-
munity’s subjective response to the noise Recently, the author has
reviewed the data from social surveys concerming the noise of
arcraft, street traffic, expressway traffic, and railroads Going back
to the original published data, the various survey noise ratings were
translated to day-mght average sound level, and an ndependent
judgment was made, where choice was possible, as to which
respondents should be counted as ‘highly annoyed * The results of 11
of these surveys show a remarkable consistency It is proposed that
the average of these curves 1s the best currently available relationship
for predicting community annoyance due to transportation noise of
all kinds {Author)

A78-48052 Long-distance focusing of Concorde sonmic
boom L Liszka (Kiruna Geophysical Institute, Kiruna, National
Board of Occupational Safety and Health, Umea, Sweden) Acoust:-
cal Society of America, Journal, vol 64, Aug 1978, p 631-635 9
refs

Infra acoustic signals from supersonic flights of Concorde are
regularly recorded in northern Sweden at distances up to 5000 km
from the awrcraft Relatively high signal amplitudes {up to 0 1 N/sq
m) are explained by a kind of long-distance focusing effect Principle
and consequences of the focusing effect are discussed {Author)
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A78-48062 On the use of zirconium 95 data from Chinese
atmospheric thermonuclear explostons to study stratospheric trans-
port 1in a one-dimensional parameterizatlon E Bauer, R C Ohver,
and W Wasylkiwsky) {institute for Defense Analyses, Arlington,
Va) Journal of Geophysical Research, vol 83, Aug 20, 1978, p
4019-4028 27 refs U S Department of Transportation Contract No
FA76WA-3157, No FA77WA-3965

Data on the transport of Zr-85 from five Chinese 3-Mt
thermonuclear explosions which deposited their debris clouds at
approximately 18-km altitude and location (40 deg N, 90 deg E) are
analyzed in terms of one-dimensional diffusive transport into the
troposphere The motivation for the work s that the dynamics of
oxides of nitrogen and other materials injected into the lower
stratosphere by supersonic transport aircraft in the general region of
15- to 18-km altitude, 40-60 deg N latitude, 1s not well known, and
different parameterizations of the transport by different authors vary
substantially A technique 1s developed that allows data from pulsed
sources at different seasons to be used to parameterize stratospheric
motions in terms of a mean stratospheric eddy diffusivity and a mean
tropopause height (which characterizes an effective heght of
injection above the local tropopause) and thus to estimate the
atmospheric residence time (equal to burden divided by flux} and
also the “injection coefficient’ of McElroy et al (1974) for
continuous sources A correction 1s made for the sedimentation of
the particulate tracers used (Author)

A7848100 # Aerodynamic hull design for HASPA LTA
optimization F R Goldschmied (Westinghouse Research and
Development Center, Pittsburgh, Pa) Journal of Aurcraft, vol 15,
Sept 1978, p 634 638 16 refs Research supported by Westing-
house Electric Corp

The present design estimates for the Navy concept of a
tugh-altitude superpressure powered aerostat (HASPA} are 800,000
cu ft hull volume at an altutude of 70,000 ft, with a.maximum
required speed of 30 knots Both the hull weight and the propulsion
power must be mimmized for a successful vehicle design On the
basis of extensive wind-tunnel tests at the HASPA volume Reynolds
number of 2 16 times 10 to the 6th, a 3 1 body has been sefected for
minimum hull weight, and its propulsion power requirements are
180 kW, including appendage drag and stern wake propeller
efficiency Passive boundary-layer control is applied to the aftbody
by means of a Ringleb cusp at 82% length On the forebody, the
boundary layer remains laminar up to 77% length, as shown by China
Clay wind-tunnel flow visuahization at the exact HASPA Reynolds
number (Author)

A78-48209 Superelement method for helicopter fuselage
analysis O M Aksenov and Z | Burman (Awatsionnaia Tekhnika,
vol 20, no 2, 1977, p 12-17 ) Sowiet Aeronautics, vol 20, no 2,
1977, p 7-11 7 refs Translatton

In the finite element technique proposed, the helicopter fuselage
s broken down into bays in the frame planes These superelements
are then jomned to a precison equal to that of a ‘nonpartioning’
scheme Using the method of forces, a theory and a general matrix
algorithm for calculating a helicopter fuselage are developed Cutouts
are taken into consideration by the principle of superposed initial
strains, either before or after joining For illustration, the method 1s
apphied to the calculation of an actual fuselage VP

A78-48212 Analysis of GTE tolerance momitoring param-
eter formation M Kh Bikchantaev and lu V Kozhevnikov
fAviatsionnaia Tekhnika, vol 20, no 2, 1977, p 31-35) Sowet
Aeronautics, vol 20, no 2,1977, p 23-26 Translation

]
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Formulas are derwved for calculating the tolerances of gas
turbine-engine parameters The determination of tolerances as a
function of measurement errors and of permissible values of the
engine parameters 15 analyzed on the basis of extensive computa-
tional data, assuming that the permissible values are symmetrical
with respect to the mathematical expectation VP

A78-48215 Optimal control synthesis in distnbuted sys-
tems with mcomplete informatton G L Degtiarev and T K
Sirazetdinov  (Awviatsionnaia Tekhmka, vol 20, no 2, 1977, p
4549 ) Sowiet Aeronautics, vol 20, no 2, 1977, p 36-40
Translation

In the present paper, the optimal control law for a system with
distributed parameters 1s derived as a function of the measured
variables, expressing the latter in terms of certain functionals defined
on the system’s state The results are shown to be useful in the
synthesis of a control system for aircraft with elastic elements or
aircraft experiencing thermal processes Ve

A78-48216 Modeling ground plane influence on wing
aerodynamic characteristics using a fimte plane screen § D
Ermolenko and lu A Rogozin fAwviatsionnaia Tekhmika, vol 20, no
2, 1977, p 50-54 ) Sowet Aeronautwics, vol 20, no 2, 1977, p
41-44 Translation

A7848221 Distribution  of reliability  characteristics
among airplane system units to ensure given flight safety level G N

Kotel'nikov (Awviatsionnaia Tekhmika, vol 20, no 2, 1977, p
80-84) Sowvier Aeronautics, vol 20, no 2, 1977, p 66-70
Translation

A7848222 Definition of airplane fuselage longitudinal

lines by the special contour method S | Leliushenko and F K
Chistiakov (Awatsionnaia Tekhmika, vol 20, no 2, 1977, p 85-88)
Soviet Aeronautics, vol 20, no 2, 1977, p 71-73 Translation

In order to optimize a complex program of designing ‘fuselage
nacelle’ type surfaces, 1t 1s proposed to calculate all transverse and
longitudinal lines of an aircraft fuselage by the special-contour
method A block diagram for computing longitudinal hines 1s given as
a complement to the block diagram for designing a complex surface
that satisfies a priori optimality criteria VP

A78-48224 Uniformly exact conformal transformation of
exterior of circle onto extenior of wing profile N M Monakhov
(Awviatsionnata Tekhmka, vol 20, no 2, 1977, p 94-98) Sowviet
Aeronautics, vol 20, no 2, 1977, p 7882 Translation

In the present paper, the local irregular part of the conformal
mapping function is determined with a precision to quantities of
second-order smallness, for the conformal mapping of the exterior of
the sharp trailing edge of a wing section Using an irregular conformal
mapping function it proved possible to map the entire region with a
precision to quantities of fifth-order smaliness The zero-lift angle
which affects all the aerodynamic characteristics of the wing section
1s determined with a precision to quantities of fourth-order smail-
ness VP

A78-48228 Evaluating avionics weight efficiency V P
Gogohin and | A Iskhakov (Awiatstonnaia Tekhnika, vol 20, no 2,
1977, p 118, 119 ) Sowiet Aeronautics, vol 20,no 2, 1977, p 100,
101 Translation
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A78-48229 Influence of slots on effectiveness of wing
mechanmization and control surfaces with separated flow V V
Guliaev, A A Mikhalov, and M | Nisht (Awviatsionnaia Tekhnika,
vol 20, no 2, 1977, p 119-121 ) Sowret Aeronautics, vol 20, no 2,
1977, p 102-104 Translation

A78-48231 Fatigue crack growth in pressurized fuselage
panel A B Kaplun and V D Kuliev {Awatsionnaia Tekhnika, vol
20, no 2, 1977, p 124-127) Sowiet Aeronautics, vol 20, no 2,
1977, p 108-110 Translation

In the present paper, the growth of fatigue cracks in an airliner
panel under the combined effect of acoustic-pressure stresses and
stresses associated with the difference in external and internal
pressure 1s analyzed within the framework of fracture mechanics
The spectrum of alternating stresses generated by acoustic pressure is
described by a Rayleigh distribution A method of evaluating the
influence of acoustic-pressure stresses on the growth of fatigue cracks
in a fuselage panel 1s proposed It 1s shown that under certain
conditions, the influence of acoustic loads on crack growth exceeds
by far that of the pressure difference VP

A78-48234 Experimental determination of parameters of
mathematical model of arplane cabin as regulated object with
respect to air temperature in the cabin V | Krutov, V. G Voronin,
and A V Shcherbakov (Awiatsionnaia Tekhmka, vol 20, no 2,
1977, p 133-136 ) Sowet Aeronautics, vol 20, no 2, 1977, p
119-122 Translation

A78-48244 {nvestigation of nonequibbrium two-phase
flows in axisymmetric Laval nozzles A A Glazunov and A D
Rychkov (Akademuna Nauk SSSR, lzvestna, Mekhanika Zhidkosti 1
Gaza, Nov-Dec 1977, p 86-91) Flurd Dynamics, vol 12, no 6,
July 1978, p 887-892 11 refs Translation
In the present paper, the influence of the second phase {sohd
particles) on such nozzle characteristics as specific impulse, impuise
losses, and the discharge coefficient 1s analyzed, in the two-dimen-
sional case, for the subsonic, transonic, and supersonic regions of the
Laval nozzle The calculations are carried out by a modification of
the Lax-Wendroff method, using Mac Cormack’s (1969) explicit
finite difference scheme The losses in specific impulse are compared
with values calculated sn a quast one-dimensional approximation
ve

A78-48245 Method of calculating aerodynamic coeffi-
cients of some three-dimensional bodies with arbitrary cross section
G G Skiba and B N Fedotov (Akademia Nauk SSSR, lzvestua,
Mekhamka Zhidkosti 1 Gaza, Nov-Dec 1977, p 92-98) Flud
Dynarmics, vol 12, no 6, July 1978, p 892-897 Translation ~

Using the computer aided method proposed for calculating the
aerodynamic coefficients of bodies of arbitrary cross section, the
problem can be reduced to the solution of a nonlinear and a linear
system of equations for the proper boundary conditions The
procedure 1s llustrated by applying it to bodies of various shape and
aspect ratio The results obtained by this method are shown to
correlate well with the experiment VP

A78-48248 Asymptotic theory of a wing moving near a
solid wall K V Rozhdestvenskn {Akademna Nauk SSSR, lzvestua,
Mekhanika Zhidkostt 1 Gaza, Nov Dec 1977, p 115-124) Flud
Dynamucs, vol 12, no 6, July 1978, p 910918 5 refs Translation



In the present paper, the method of matched asymptotic
expansions 1s applied to the approximate solution of the problem of
unsteady motion of a lifung surface in ground effect The flow
region is conditionally broken down into characteristic zones 1n
which asymptotic expansions for the velocity potential are obtained
in the corresponding coordinates, the expansions are then matched in
regions of general validity In the first approximation (very small
flight altitudes), the problem s reduced to the solution of the
Poisson equation in a plane bounded by the planform of the wing for
boundary conditions obtained by matching VP

A78-48250 Induction of subsomic wind tunnels with shight
perforation N A Marevtseva (Akademua Nauk SSSR, lzvestua,
Mekhanika Zhidkosti + Gaza, Nov -Dec 1977, p 130 136) Flud
Dynamics. vol 12, no 6, July 1978, p 922-928 Translation

In the~presem paper, the p‘e_rfBrathﬁs are assumed to be very
small compared to the test section itself, while the flow boundaries
are broken down into two regions with different boundary condi-
tions The boundary conditions hold for any Mach number The
two-dimensional himiting boundary value problem for supersonic
flow past a dipole 15 solved, in elementary functions, under the
assumption of a small perforation factor and small velocity distur-
bances at the flow boundary The soiution provides a ssmple rule for
determining the induction VP

A78-48374 # Noise in airports, 1ts measurement, and its
effect on the communities 1n the vicimty (Ruido en aeropuestos, su
medida y afectacion a las comunidades vecinas L Marquina Sanchez
1AA/Ingenieria Aerondutica y Astronautica, vol 30, May 1978, p
5-19 In Spanish

An investigation 1s conducted regarding noise problems which
have arisen 1n connection with the evolution of modern air traffic
Developments related to the description of noise, noise measure-
ment, and the establishment of aviation reguiations with respect to
arrcraft noise emission are examined, taking into account the time
period beginning with the introduction of jet arcraft in the early
19505 The development of indices indicating noise exposure levels 1s
considered Sonic pressure levels as a function of frequency for
various aircraft are shown in a graph Attention 1s given to the
composite noise rating, aspects of noise exposure prediction, the
noise and number index, a French noise exposure index, and indices
developed m the Netherlands, Germany, and South Africa A
description is presented of the calculation of noise exposure levels in
the wvicinity of airports Approaches of various types for the
reduction of aircraft produced noise are also discussed GR

A78-48451 # The impact of contingency power concepts on
V/STOL aircraft take-off-gross-weight R A Musselwhite (United
Technologies Corp , Pratt and Whitney Aircraft Group, West Palm
Beach, Fla) American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Joint Propulsion Conference,
14th, Las Vegas, Nev , July 25-27, 1978, AIAA Paper 78-926 6 p
The paper presents the analytical assessment of the impact of
several contingency power/engine cycle concepts on arwrcraft take-
off-gross-weight A two-engine propulsion system was chosen for
evaluation to illustrate maximum system benefits The four evaluated
concepts are (1) increased combustor exit temperature at the
vertical engine-out landing condition, {2) modulation of core engine
primary nozzle area, {3) modulation of turbine cooling air levels, and
(4) increased fan root pressure Each concept was evaluated for
propuision system performance and size variations Integration of
these propulsion system changes with the airframe resulted in aircraft
take-off-gross-weight reductions Consideration was given to evaluat-
ing propulsion systems that would provide improved vertical emer-
gency landing capability with mimimum performance and size
penalties without sacrificing durabihity and reliability {Author)
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A7848452 * ¥ NASA engine system technology programs -
An overview H W Johnson (NASA, Aeronautical Propulsion Div,
Washington, D C) and E W Conrad (NASA, Lewis Research Center,
Energy Conservation Engines Office, Cleveland, Ohio) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Joint Propulsion Conference, 14th, Las Vegas, Nev , July

25-27, 1978, AIAA Paper 78-928 5p
The various propulsion systems technology programs are exam-
ned The Stratospheric Cruise Emission Reduction program has the
objective to explore and demonstrate advanced technology fuel
preparation and combustion systems which produce very low
emission levels, particularly with respect to the oxides of nitrogen,
during high altitude cruising fhight Other programs considered
include the Quiet, Clean, General Aviation Turbofan program, the
Variable Cycle Engine Technology program, the Helicopter Trans-
mussion Technology program, the Broad Specification Fuels Tech-
nology program, the Engine Component Improvement program, the
Advanced Turboprop Technology program, the Supersonic Cruise
Propulsion Technology program, the Matenals for Advanced Turbine
Engines program, and the Aeroelasticity of Turbine Engines program
GR

A7848453 * # Propulsion test facilities - Capabdities and use
J S Kamchi (USAF, Washington, DC) and F E Compltello
(NASA, Washington, D C) American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Joint Propulsion
Conference, 14th, Las Vegas, Nev, July 25-27, 1978, AIAA Paper
78-933 11 p 16 refs

A review 1s conducted of the additional test facilities required 1n
connection with the National Aeronautical Facilities Program and of
other new propulsion test facilities Attention 1s given to the
National Transomic Facility, the AMES wind tunnel, the Turbine
Engine Load Simulator, facilities for the conduction of compressor
research, a fuels and lubricants laboratory, and test facilities in the
UK, France, and Germany It 1s pointed out that there 1s a need for
government and industry to support the facility investment necessary
to make progress In aerospace technology Aspects of international
cooperation are also discussed GR

A78-48454 # Ground test facility for integral rocket ram-
jets T D Myers and G F Stromberg (United Technologies Corp ,
Chemical Systems Dw, Sunnyvale, Calif} American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Joint Propulsron Conference, 14th, Las Vegas, Nev, July 25-27,
1978, AIAA Paper 78-934 17 p

The advent of high performance integral rocket ramjet (IRR)
propulsion systems has introduced a new set of ground test facility
requirements CSD has constructed a modern ground test facihty
specifically designed and developed to handle these advanced IRR
propulsion systems The CSD facility provides two important new
test capabilities First, rocket-to-ramjet transition tests with simu-
lated or lve full-scale integral booster motors can be conducted
Second, complete ramjet fhight trajectories can be simulated, with
automatic computer control of the altitude simulation apparatus,
arrflow and total temperature simulation, ramjet fuel flow, and
external aerodynamic heating simulation {Author)

A78-48455 # Ramjet engine testing and simulation tech-
niques L C Dunsworth and G J Reed (Marquardt Co, Van Nuys,
Cahf ) American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Joint Propulsion Conference,
14th, Las Vegas, Nev , July 25-27, 1978, AIAA Paper 78-935 8 p
Simulation of flow conditions within the operating regime of
ramjet engines requires unique ground test capabilities The blow-
down facility is an economical method of meeting the high arr mass
flow and pressure ratio requirements Vitiated air heaters provide a
flexible and cost effective method of simulating trajectory tempera-
ture vanation Adequate simulation of the inlet flow conditions in
freejet tests plays an important role in engine development Ramjet
engine ground test requirements are discussed Methods of simulating
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the applicable parameters in direct connect and freejet tests are
reviewed Techniques and devices that have proven beneficial in
meeting aerodynamic simulation requirements are described

(Author)

A78-48456 # Center-loaded duct integral rocket-to-ramjet
transition testing H J Readey, Jr and E R Cobb (Martin Marietta
Aerospace, Orlando, Fla) American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Joint Propulsion
Conference, 14th, Las Vegas, Nev , July 25-27, 1978, AIAA Paper
78937 9p

This paper describes the facility test equipment and techniques
that have been developed for efficient integral rocket-to-ramjet
transition testing The facility and test procedures were successfully
demonstrated with the use of representative advanced cruise missile
test hardware and test conditions to establish the feasibility of the
high-performance center-loaded duct propulsion concept This con-
cept requires that the ramjet flameholder and fuel injectors be
stationed between two sohd propellant rocket grains The transition
test method was selected because 1t produces the true thermal/time
history for both the test hardware and the environment The test
series Included component checkout tests, ramburner firings to
establish baseline performance, simulated transition tests to verify
facihity operation, and full rocket-to-ramjet transition firing for
design verification {Author}

A78-48469 # Wind Tunnel/Flight Test Correlation Program
on the B-1 nacelle afterbody/nozzle at transonic conditions G K
Richey, D L Bowers (USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Qhio), L C Kostin {Rockwel!l International Corp,
Aircraft Div, Los Angeles, Calif ), and E A Price, Jr (AROQ, Inc,
Arnold Engineering Development Center, Arnold Air Force Station,
Tenn ) American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Joint Propulsion Conference,
14th, Las Vegas, Nev , July 25-27, 1978, AIAA Paper 78-989 8 p
The B-1 Wind Tunnel/Flight Test Correlation Program had the
objective to nvestigate the B-1 propulsion nacelle flow field
differences between wind tunnel and flight test and determne the
sources of these differences The wind tunnel and flight tests of the
program are discussed and a description s presented of the
corresponding nacelle afterbody/nozzle instrumentation A 006
scale B-1 nozzle afterbody model was used as wind tunnel model
Flight data were obtained during the B-1 No 2 structural test flight
development program The test results obtained in the investigations
provide a good data base for the study of the flow characteristics in
transonic flow and differences/similarities between wind tunnel and
flight for an exhaust nozzle/aftbody system which 1s closely
integrated with the wing and fusetage GR

A78-48470 * # Status of a nozzle-airframe study of a highly
maneuverable fighter J Nugent, N V Taillon (NASA, Fhght
Research Center, Edwards, Calif ), and O C Pendergraft, Jr {(NASA,
Langley Research Center, Hampton, Va) American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Joint Propulsion Conference, 14th, Las Vegas, Nev, July 25-27,
1978, AIAA Paper 78-990 18 p

NASA s sponsoring a research program that uses coordinated
wind tunne! and flight tests to investigate nozzle-airframe flow
interactions The program objective I1s to compare transonic flight
and wind tunnel measurements over a wide Reynoids number range
The paper discusses the progress of the program and the coordination
of the wind tunnel and flight tests with regard to program elements,
model-airplane differences, instrument locations, and test conditions
The real-time feedback techrmiques used to obtain steady fhght
conditions are presented Available wind tunnel results are presented
for the jet effects model showing the influence of the rear-end
geometry and test variables on nozzle drag Available flight results
show the effect of the variable inlet ramp angle and angle of attack
on fuselage pressures and upper surface boundary layers {Author)
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A78-48471 # An experimental and numerical study of
three-dimensional turbulent jets J M Barton, S F Birch, G C
Paynter, and R W Crouch (Boeing Aerospace Co , Seattle, Wash )
American Institute of Aeronautics and Astronautics and Socrety of
Automotive Engineers, Joint Propulsion Conference, 14th, Las
Vegas, Nev , July 25-27, 1978, AIAA Paper 78-994 10 p 15 refs

A numerical method which solves the parabolized 3-D Navier-
Stokes equations with a two-equation turbulence mode! 1s used to
predict three complex subsonic exhaust nozzle flows The first is the
jet from a model-scale muiti-element nozzle with a quiescent
ambient The second 1s the et decay behind a full-scale 727 jet
airplane stationary on the runway Predicted mean flow properties
are 1n good agreement with test data for the two flows The third
flow 1s the jet development from a twin-podded B-52 airplane nozzle
at flight conditions No test data are available for this flow The
computed results are presented to indicate the applicability of the
analysis to ‘'wind on’ flows Major prerequisites for successful
application of the analysis to 3 D jet flows are outlined {Author)

A78-48481 }# The effect of thrust vectoring and attitude
control concepts on the propulsion system of V/STOL aircraft G W,
N Lampard (Boeing Aerospace Co, Seattle, Wash ) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Joint Propulsion Conference, 14th, Las Vegas, Nev , July
25-27, 1978, AIAA Paper 78-1020 8 p

V/STOL aircraft design and mission performance requirements
and configuration features of the propulsion system are identified In
the configurations analyzed, an odd number of engines leads to one
engine being mounted in the fuselage This 1s undesirable as 1t
restricts payload volume and otherwise encumbers the body Thus,
most designs are based on two or four engines mounted In two
nacelles Thrust control concepts are discussed relative to vanable
geometry fans, fan flow transfer, thrust spoiling, thrust vectoring,
and compressor bleed flow transfer The resulting propulsion system
1s compared In terms of weight, fuel consumption and required
advanced technology components and subsystems Design of engines
with high bleed capability for attitude control i1s stressed SD

A78-48482 # Installed performance of vectoring/reversing
non-axisymmetnic nozzles P E Hiley, D E Kitzmiller,and C M
Willard {McDonnell Aircraft Co , St Louss, Mo ) American Institute
of Aeronautics and Astronautics and Society of Automotive Engi-
neers, Joint Propulsion Conference, 14th, Las Vegas, Nev, July
25-27, 1978, AIAA Paper 78-1022 11 p 15 refs

A description 1s presented of wind tunnel tests conducted in a
transonic propulsion wind tunnel in connection with a program
concerned with the experimental evaluation of nonaxisymmetric
exhaust nozzles Five 2-D nozzles were tested, representing first
generation, low aspects ratio designs The types of exhaust nozzles
tested include 2 D convergent-divergent nozzles with internal expan-
sion only, a 2-D single expansion ramp with combined internal/
external expansion, and a 2-D plug with combined internal/external
expansion Instalied performance was determined for all 2-D nozzle
installations at dry and low Mach afterburning power The aero-
dynamic performance characteristics of the nozzle concepts were
evaluated for unvectored, vectored, and reverse thrust conditions A
wide disparity in transonic maneuver performance was demonstrated
for unvectored conditions, but nearly equal performance resulted
with optimum vector angle settings GR

A78-48483 # Non-axisymmetric nozzle design and evalua-
tion for F-111 flight demonstration G F Goetz, J E Petit, and M
B Sussman (Boeing Aerospace Co, Seattle, Wash ) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Joint Propulsion Conference, 14th, Las Vegas, Nev, July
25.27, 1978, AIAA Paper 78-1025 13 p Contract No
F3361576-C-3107



A previous 2 D nozzle design study has been extended to
evaluate the impact of thrust vectoring during afterburming and
structural integration with the aircraft The impact of one such
installation on the performance and flight control charactenistics of
an F-111 awrcraft modified for flight demonstration was evaluated
Preliminary design layouts showed the feasibshity of the concept and
key considerations for appropniate flight research are discussed

{Author}

A78-48486 # Propulston for future supersomic transports -
1978 status G B Evelyn, P E Johnson, and A Sigalla (Boeing
Commercial Airplane Co, Seattle, Wash ) American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Joint Propulsion Conference, 14th, Las Vegas, Nev, July 2527,
1978, AIAA Paper 78-1051 14 p 13 refs

Results of several studies that have taken place since the
cancellation of the United States SST program n 1971 have shown
significant progress in the technology that may make such an
airplane eventually possible Advances in propulsion technology have
been a strong element of this progress The state of propulsion
technology, as applicable to a future SST, 1s reviewed, with emphasis
on the progress and changes that have occurred since 1971 The
review includes discussion of the basic technology that affects
thermodynamic and mechanical characteristics of supersonic engines,
competitive types of engine cycles, the state of supersonic intake
technology and candidate concepts, and supersonic engine nozzles
Emphasis 15 placed on the interactions of the propulsion system with
the rest of the airplane and on the assessment of the propulision
system in terms of airplane performance and notse {Author)

A78-48487 # Advanced supersonic transport engine integra-
tion studies for near-term technology readiness date R D Fitz
Simmons, W T Rowe, and E S Johnson {Douglas Aurcraft Co,
Long Beach, Calif } American Institute of Aeronautics and Astro-
nautics and Society of Automotive Engineers, Joint Propulsion
Conference, 14th, Las Vegas, Nev, July 25-27, 1978, AIAA Paper
78-1052 8p 12refs

The sdentification of the proper engine cycle, or cycles, I1s the
most critical task facing the advanced supersonic technology teams
today It determines research requirements in propulsion, acoustics
and aerodynamics plus overall program timing, requirements, funding
and, eventually, airline acceptance This paper compares the results
of a near-term engine-asrframe integration study covering four U S
engine company low-bypass-ratio turbojet engine designs that have
technology readiness dates from 1978 to 1982 for program go-ahead
The effects of changes in technology readiness dates are described
and compared with vaniable-cycle engines of more advanced technol-
ogy reported on earher In addition, study results of a European
engine design with a 1982 technology readiness date are included A
typical low-bypass-ratio engine cycle 1s chosen to illustrate the effect
on arrplane performance caused by opttmum inlet-engine airflow
matching A new Douglas Aircraft Company baseline arplane
designed to carry 225 passengers 1n an all metal airframe which can
be ready for an early- to mid-1980 go-ahead 15 used for the detailed
integration studies {Author)

A78-48488 ¥ Propulsion system airframe integration studies
- Advanced supersomic transport J R Wison and J L Benson
(Lockheed California Co, Burbank, Calif ) American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Jomnt Propulsion Conference, 14th, Las Vegas, Nev, July 25-27,
1978, AIAA Paper 78-1053 7 p

One of the objectives of the considered integration studies s
related to the identification of engine/airframe configurations which
offer the best performance potential within environmental con-
straints Other objectives include the dentification of engine cycle
and geometry improvements, the development of practical prelimi-
nary designs of most promising configurations, and the identification
of test and development program requirements The varables
examined in the study are related to the engine nacelle location, the
inlet configuration, the engine cycle/configuration, engine-inlet
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airflow match, engine thrust schedule, and engine accessory location
Attention 15 given to propulsion system configurations, tradeoff
studies, engine-inlet matching studies, aspects of nacelle design
integration, and engine operational procedures GR

A78-48494 # Important simulation parameters for the ex-
perimental testing of propulsion induced lift effects E P Schuster
and J D Flood {(McDonnell Aircraft Co, St Louis, Mo ) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Joint Propulsion Conference, 14th, Las Vegas, Nev, July
25-27, 1978, AIAA Paper 78-1078 10 p .

The demanding performance requirements for V/STOL aircraft
have made 1t important to accurately evaluate arcraft forces and
moments in ground effect Sizeable forces may be induced on the
airframe due to interactions with the flow field formed by the
propulsion system exhausting in close proximity to the ground This
paper examines experimental results obtained during a number of
scale model tests on several V/STOL arcraft designs currently under
investigation  Induced force and moment data, exclusive of the
propulsion system thrust, are presented as a function of ground
height and represent the primary test information Airframe lower
surface pressure measurements recorded during the tests are also
presented These pressure measurements have been a significant aid
in understanding the force and moment results The relative
importance of simulation test parameters, such as nozzle exhaust
profile, nozzle geometry and model dimensional details, 1s identified

{Author)

A78-48495 # Evaluation of inlet reingestion for large bypass
ratio V/STOL aircraft C R Limage (Vought Corp , Dallas, Tex )
American Institute of Aeronautics and Astronautics and Society of
Automotive Engineers, Jomnt Propulsion Conference, 14th, Las
Vegas, Nev , July 25-27, 1978, AIAA Paper 78-1079 8 p 9 refs

A parametric test program was conducted at Vought to evaluate
reingestion charactenistics of large bypass ratio V/STOL aircraft
Ejectors were used to simulate the propulsion flows of two, three
and four jet configurations over a range of ground heights and angle
of attack. Effects of number of jets, jet and inlet locations and inlet
shields on inlet reingestion were evaluated The test results show the
importance of jet and inlet location on the amount of nlet
reingestion ncurred for the configurations tested By creating a
favorable near ground flow field through correct location of jets,
inlets, and aerodynamic surfaces, the amount of reingestion, can be
significantly reduced {Author)

A78-48496 # Vectoring non-axisymmetric nozzle jet in-
duced effects on a V/STOL fighter model W C Schnell and R L
Grossman (Grumman Aerospace Corp, Bethpage, N Y ) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Joint Propulsion Conference, 14th, Las Vegas, Nev , July
25-27, 1978, AIAA Paper 78-1080 19 p 7 refs

An experimental program sponsored by the Air Force Flight
Dynamics Laboratory, utihizing a 1/8th scale advanced twin engine,
thrust vectoring, V/STOL fighter wind tunnel jet effects model
developed for the Naval Air Propulsion Test Center, was completed
in June of 1977 at the Arnold Engineering Development Center The
experimental program consisted of three pnimary parts (1) measure-
ment of the static internal performance characteristics of several
non-axisymmetric nozzles and a baseline axisymmetric nozzle, (2)
comparnison of the installed dry power performance of the non-
axisymmetric nozzles with the axisymmetric nozzle, and {3) mea-
surement of the infhght thrust vectoring propulsion induced aero-
dynamic effects of the nonaxisymmetric nozzie nstallattons This
paper describes the results from part (3) of this program Results
from parts {1) and {2) were presented in a prior publication The part
(3} findings show sigmficant aircraft performance improvements
when the nonaxisymmetric nozzles are vectored The overall program
clearly produced a major contribution to the developing nonaxi-
symmetric nozzle/airplane installation data base (Author)
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A78-48497 4 Design for durabiity - The F101-GE-100
engine T L Hampton and W E Schoenborn (General Electric Co ,
Evendale, Ohio) American Institute of Aeronautics and Astronautics
and Socrety of Automotive Engineers, Joint Propulsion Conference,
74th, Las Vegas, Nev , July 25-27, 1978, AIAA Paper 78-1084 19 p
6 refs

In connection with the occurrence of turbine engine structural
problems in the late sixties, 1t was recognized that the existing Air
Force and Navy specification requirements included inadequate
specific criteria for the structural design of engines The result of this
recognition was the formulation of the Engine Structural Integrity
Program (ENSIP) philosophy of structural design, verification and
life management, with the objective of providing the using services
with more durable engines The first application of the ENSIP
philosophy was in the 1969 Request for Proposal for an engine to
power the B-1 bomber The resuiting competition led to the selection
of the F101-GE-100 Augmented Turbofan engine The design and
test verification phases of the ENSIP philosophy were subsequently
carried over into the Prime item Development Specification for the
F101 engine GR

A78-48499 # Boundary layers in axisymmetric inlets at
angle of attack | - Measurements M D Breer {Boeing Wichita Co ,
Wichita, Kan } American Institute of Aeronautics and Astronautics
and Society of Automotive Engineers, Joint Propulsion Conference,
14th, Las Vegas, Nev , July 2527, 1978, AIAA Paper 78-1109 7p

A 34%-contraction-ratio axisymmetric inlet model was tested in
a9 x 9 ft low-speed wind tunnel for the purpose of measuring
boundary-layer profiles at angles of attack ranging from 0 to 40 deg
Boundary-layer total pressure profiles were measured at four
circumferential and four axial positions in the inlet diffuser
Variations in tunnel wind speed, angle of attack, and model airflow
resulted 1n 448 individual profiles Tests to establish flow separation
were also conducted under seven different conditions The inter-
action of shock waves with the boundary layer caused a significant
increase In profile thickness A ‘quickie’ method was found to
determine the boundary in an nlet design envelope between
separated and attached flows The test data were used to evaluate
potential-flow and boundary layer analytical methods {Author)

A78-48504 % Optimization techniques for air traffic control
problems (Metody optimizatsn protsessov upravienna vozdushnym
dvizheniem} G A Kryzhanovskiv and V A Solodukhin Moscow,
lzdatel’stvo Transport, 1978 152 p 159 refs In Russian

The book addresses the problem of modeling the various
processes Involved 1n air traffic control, and describes methods of
solving the resulting optimization problems Optimization of both
static and dynamic processes In air traffic control systems s
considered Special methods treated include a method of solving
linear programming problems without the requirement of sign
definiteness of the variables, a combined method of solving problems
of optimization of static nonlinear processes, a method for optimiz-
ing dynamic processes in air traffic control with allowance for time
delay and incomplete measurements, and the principle of equivalence
of parametric equations in dynamic optimization problems The
principles of programming hybrid computer systems to solve certain
problems in optimezation are set forth PTH

A78-48518 # Extending the service life of arrcratt com-
ponents made of high-strength steels (Povyshenie resursa aviatsion-
nykh detalel 1z vysokoprochnykh staler) A la Riabor and L D
Brondz Moscow, lzdatel'stvo Mashinostroente, 1977 104 p 43 refs
In Russian

The book deals with methods of extending the service hfe of
chromium plated aircraft steels The factors responsible for the
pronounced decrease in durability of high-strength steels due to
chromium plating are examined, along with methods of avoiding this
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effect Some aspects of intensifying the chromium plating process
and of preparing hermetic chromium coatings are discussed The
influence of residual stresses in the surface layer on fatigue strength
1s examined vP

A78-48523 Communication and navigation antennas for
aircraft {Sviaznye 1 navigatsionnye antenny samoletov) A A Bolbot,
L la Wmitskn, and | | Kupruanov Moscow, Izdatel’stvo Transport,
1978 176 p 46 refs In Russian

The book discusses the principles of operation and design of
antennas for cwil aircraft and provides material on the allocatton and
application of antennas on the aircraft Basic theory on the operation
of each type of antenna 1s given, and the main operating characteris-
tics, parameters, and features of use of the antennas are described
Topics studied include the radiation pattern, the directivity and gain
coefficients, measurement of the standing wave ratio and input
impedance, measurement of antenna efficiency, electromagnetic
compatibility of onboard antennas, stiff wire antennas, folded dipole
antennas, upper feed antennas, slot antennas, antennas for communi-
cation with artificial earth satellites, close feed stub antennas, surface
wedge antennas, close range communication antennas for helicopters,
radio compass antennas, radio altimeter antennas, and marker
recelver antennas PTH

A78-48736 # Interscan - A new mirowave approach and
landing guidance system H C Minnett {Commonwealth Scientific
and Industrial Research Organization, Div of Radio Physics, Sydney,
Australia) and G H Boyd (Department of Motor Transport,
Melbourne, Australia) Nawigation (Australia), vol 5, Dec 1977, p
583-594

Interscan 1s a proposed system for approach and landing
guidance operating in C-band, designed to meet new CAQ opera-
tional requirements Wide sectors of azimuth and elevation angular
guidance and also low-level height information for flare guidance are
transmitted to arcraft from ground-based subsystems The complete
system comprises six subsystems providing these functions approach
guidance in horizontal plane, missed approach and takeoff guidance
in horizontal plane, approach guidance in vertical plane, missed
approach guidance in vertical plane, low-level vertical guidance for
landing, and distance information throughout the coverage volume
The system operates in a TDM format requiring a bandwidth of only
300 KHz for each channel, thus providing growth potential The
principle of angle guidance Is the time-reference scanning-beam
Rapid scanning of either planar or conical beams is required Results
of ground and flight tests are presented which demonstrate the
high-quality angle guidance provided by Interscan PTH

A78-48864 Large deflection static analysis of typicat
tail-wheel structure of light aircraft by finite element method P N
Raju and M R Shanbhag (Hindustan Aeronautics, Ltd , Bangalore,
Inda) /nternational Journal for Numerical Methods in Engineering,
vol 12, no 8, 1978, p 1203-1212

The static analysis of the tail-wheel structure of a typical ight
aircraft yields load-deflection characteristics, which in turn yield the
energy absorbed by the structure during landing A straight beam
element with two end nodes and three degrees of freedom at each
node point is used as a building block to represent the finite element
model of the structure The analysts 15 based on the theory of
incremental linearization, 1n which changes in geometry as loading
progresses are taken into account BJ

A78-48982 Application of cryogenics in experimental
aerodynamics {Anwendung der Tieftemperaturtechnik im stromungs-
techmschen Versuchswesen) T Hottner (Stuttgart, Universitat,
Stuttgart, West Germany) /ngenieur-Archiv, vol 47, no 4, 1978, p
241-256 13 refs In German

Difficulties concerning the study of the models of large aircraft
in the wind tunnel are related to the huge energy requirements for



the performance of the tests These requirements can be reduced by
decreasing the kinematical viscosity This can be done by increasing
the static pressure or by reducing the operational temperature The
current status of aerodynamic simulation technology Is examined
and a description 1s provided of a cryogenic wind tunnel with
closed-design characteristics for quasi-continuous operation Atten-
tion 1s given to an application of cryogenic technology in the case of
blow-down storage wind tunnels, the employment of cryogenics for a
hybrid tunnel, and the use of heavy gases (CF2C|2) as test gas
{Author)

A7849025 # Effect of jet fuel autooxidation products on
thermooxidation stability {Viname produktov avtookislenua reaktiv-
nykh topliv na termookisintel’'nuws stabi’nost’) N ia Chertkova and
A A Gureev (Moskovski Institut Neftekhimicheskor 1 Gazovor
Promyshlennosti, Moscow, USSR) Khimua 1 Tekhnologna Topliv 1
Masel, no 8, 1978, p 48-52 14 refs In Russian

Isooctane, benzol, and methanol oxygen compounds were
extracted from T-7 jet fuel stored for a long period of time in tron
tanks and were then added in measured concentrations to T 7 fuel
that was initially free of oxygen compounds in order to study the
effect of the autooxidation products on thermooxidation stability It
was found that alcohols formed during low temperature hquid phase
oxidation of hydrogenization fuels plays the role of inhibitor of
further fuel oxidation at a certain concentration and up to a certain
temperature limit The effectiveness of the alcohols 1s maintained up
to 120-150 C At 150 C therr structure begins to change with
formation of more high-molecular densification products PTH

A78-49163 # Highly survivable integrated avionics J J
Deyst, Jr and A L Hopkins, Jr (Charles Stark Draper Laboratory,
Inc , Cambridge, Mass ) Astronautics and Aeronautics, vol 16, Sept
1978, p 30-41 15refs

A system of highly-survivable integrated avionics 1s presented
The distributed information-processing hierarchy 1s outlined with
reference to sensor/effector components, regional computers, hier-
archical-redundant data communications, and the fault tolerant
computer The three major elements of wholly integrated avionics
systems are described in detaill sensors, computers, and actuator/
controls SCS

A78-49169 Mirage 2000 - Dassault’s better deita D
Richardson, J M Ramsden, D Velupillai, and G Warwick Flight
International, vol 114, Aug 26, 1978, p 637-640

The circumstances that lead to the cancellation, in 1975, of the
Super Mirage 1n favor of the Delta 2000 powered by a single M53-5
turbofan are reviewed The advantages of Dassault’s new delta
concept over the conventional delta are pointed out vP

A78-49175 # 10 vyears of contract research for the pump/
compressor sndustrial concern (10 Jahre Vertragsforschung fur das
Kombinat Pumpen und Verdichter) H-J Kleinert (Dresden, Tech
msche Universitat, Dresden, East Germany) ODresden Technische
Universitat, Wissenschaftliche Zeitschrift, vol 27, no 3-4, 1978, p
747-752 26 refs in German

The goals, trends, and results of the past ten years of research at
the state concern for pumps and compressors are summarized
Problems worked on included design and measurement techniques
for piston compressors, o1l and condensate precipitation from
pressure gases, and flow 1n rotary pumps Some computer-generated
velocity fields in a rotary pump are shown PTH

A7849176 # Aspects of the therma fatigue strength of
gas-turbine engine components {Problemy termotsiklicheskot proch-
nosti detales GTD) N D Kuznetsov Problemy Prochnosti, June
1978, p 3-7 7 refs In Russian

The present review of gas-turbine disk and blade failures points
toward a major contribution of thermal cycling to the falure of
these and other engine components The complexity of the action of
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thermal cycling loads 1s demonstrated on the basis of an airliner
engine Methods of evaluating the thermal fatigue strength of
gas-turbine engines are examined, and the need for the development
of mathematical models that would take into consideration all the
factors affecting thermal cyclic fatigue 1s pointed out VP

A78-49238 A systems approach to heliport lighting J R
Downing (Downing Electronics, Inc, Northridge, Calif ) Vertifiite,
vol 24, Sept-Oct 1978,p 8,9

A heliport lighting system is described that compnises a surface
floodlight-perimeter combination, a visual-approach-slope indicator,
a high-intensity strobe locating beacon, a low-level perimeter light, a
landing direction arrow floodlight, and a remote radio receiver
control Suggested layouts for the lighting system at a round heliport
and at a rectangular one are shown PTH

A78-49239 LOGMOD - The fault-isolator W L Andre
{US Army, Research and Technology Laboratories, Moffett Field,
Cahf ) Vertfirte, vol 24, Sept -Oct 1978, p 18, 19

A portable 20-tb device called LOGMOD {Logic Model) can spot
a malfunction in a helicopter system, isolate 1t, and then tell how to
correct 1t LOGMOD can fault-isolate helicopter systems such as gun
turrets, fhight-control systems, and electrical-hydraulic subsystems
The unit can be operated by an untrained technician after 30
minutes of instruction LOGMOD operates on the actual functional
dependency logic of the hardware design of a unit being tested to
show where and what test 15 needed It stores detall Jogic of aircraft
systems containing thousands of parts A logic model 1s put together
of an entire arrcraft which can fault-isolate to any level of
masntenance No details on design of the instrument are given P T H

A78-49285 # Dynamics of the longitudinal motion of an
airplane  with a vanable-geometry wing Z Dzygadlo and J
Maruszkiewicz Journal of Technical Physics, vol 19, no 1, 1978, p
125-136 7 refs

The longitudinal motion stability of aircraft with fixed and
variable sweep wings 1s analyzed numerically It 1s found that an
aircraft which 1s stable for fixed sweep angles undergoes considerable
perturbations of the principal flight parameters 1f the sweepback
angle varies during flight Variable sweep has a significant effect on
perturbations of incidence angle, trajectory inclination angle, speed,
and altitude It 1s concluded that, in order to maintain flight
parameters within prescribed limits, it 1s necessary to operate the
controls during change of sweep angle BJ

A78-49333 # Use of the US interim standard microwave
landtng system in Canada W C Reed (Canadian Aeronautics and
Space Institute, Canadian Symposium on Navigation, 3rd, Ottawa,
Canada, Nov 16, 17, 1977 ) Canadian Aeronautics and Space
Journal, vol 24, July-Aug 1978, p 217 227

A general description of the Tull Microwave ILS serving as the
US Intenm Standard ILS 1s given The system operates at 5 0-5 25
GHz and uses a scanning beam technique for ease of installation and
siting The system uses the LS signal format of 90 Hz and 150 Hz in
order to provide compatibility with aircraft ILS/VOR receivers
Principal ground elements are the locahzer and glide-path sub-
systems By the pninciple of beating, the 20 standard ILS frequency
pairs can be produced by means of a single converter frequency MLS
arrborne eguipment interfaces with existing ILS recewvers and
instrumentation are illustrated The installation of the system in a
first application at the heliports of a helicopter shuttle service 1s
described PTH

A78-49334 # Lateral-aerodynamx characteristics of highly-
dihedraled wings B Kroeker and J Delauner (Toronto, University,
Toronto, Canada) Canadian Aeronautics and Space Journal, vol 24,
July-Aug 1978, p 240-245 11 refs Research supported by the
National Research Council
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A computer was used to find the solutions for a vortex-lattice
model of a V-dihedraled wing or tail The formulations of Hedman
(1966) were used, but were extended to take into account
noncoplanar vortex elements The aspect ratios varied from 20 to
200, the dihedral angles were 10, 20, 30, 40, and 50 deg, and the
taper ratios were 025, 05, and 1 Incompressible, attached, and
wviscid flow 1s assumed The program calculated the values of K,
defined as the ratio of the lift coefficient on one wing half at given
angle of attack with the other half at the negative of this angle to the
Iift coefficient on one wing with both halves at equal angle of attack
One result 1s that the K values varied little with dihedral angle from
10 to 50 deg Previous NACA values were consistently higher than
the present ones The use of 16 panels in the computation was found
to provide sufficient accuracy PTH

A78-49336 * Gas turbine engine emissions - Problems, pro-
gress and future R E Jones (NASA, Lewis Research Center,
Experimental Combustor Section, Cleveland, Ohio) Progress in
Energy and Combustion Scrence, vol 4, no 2,1978,p 73-113 125
refs

The current status of the problem of gas turbine engine
emissions 1s reviewed Presently promulgated EPA standards and
thew smphcations for aircraft gas turbines are discussed The progress
and status of emissions reduction technology programs and other
efforts which have emphasized advanced combustor technology are
reviewed In detail Also examined are those efforts underway to
determine the emissions floor and incorporate those techniques into
practical combustors of the future PTH

A78-49396 Design and development of a multifunctional
helicopter control system W J Kubbat (Messerschmitt-Bolkow-
Blohm GmbH, Munich, West Germany} (European Rotorcraft and
Powered Lift Aircraft Forum, 3rd, Aix-en-Provence, France, Sept
7-8, 1977 ) Vertica, vol 2,n0 2, 1978, p 99-109

The paper describes the design and development of helicopter
control system which incorporates the functions of control and
stabthizatton, autopilot, air data computation and strap down
computation All functions mentioned are performed within one
dual processor computer The system controls all four axis of the
helicopter (roll, pitch, yaw and collective) This non-redundant
system 1s fail soft, that means that any failure occurring will be
detected and indicated to the pilot as well as will cause a
disconnection of the system itself Fhight tests with a forerunner of
this system {with only a different computer) have been successfully
performed Final fhight tests with the end configuration are soon to
come {Author)

A78-49397 Measurement of vibratory displacements of a
rotating blade D R Gaukroger and C J W Hassal {Royal Aircraft
Establishment, Farnborough, Hants , England) Vertica, vol 2, no 2,
1978, p 111-120

An experimental technique for determining the vibratory
displacements of a helicopter blade i1s described Strain-gauges are
used to sense the vibratory behavior of the rotating blade, the
strain-gauge output pattern 1s then converted to a displacement
pattern using relationships measured for the non-rotating blade
Some results of the application of the technique to a model blade are

given (Author)
A78-49398 Stability of a helicopter carrying an under-
slung load A Prabhakar (Royal Military College of Science,

Shrivenham, Wilts, England) (European Rotorcraft and Powered
Lift Aurcraft Forum, 3rd, Aix-en-Provence, France, Sept 7-9, 1977 )
Vertica, vol 2,no 2,1978,p 121-143 23 refs

A theoretical study 1s presented of the dynamics of a Sea King
helicopter carrying a 2 ton, 20 x 8 x 8 ft standard cargo contaner,
slung by four cables from two longitudinally separated suspension
points on the helicopter fuselage Equations of motion of the
helicopter-underslung load system were derived by representing them
as two rigid bodies moving through space, the load being constrained
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to the helicopter by the suspension Aerodynamic reactions of both
the helicopter and load were expressed as stability derivatives The
rigid body modes of the helicopter were changed almost completely
by the load, the effect being generally destabilizing, the helicopter
acted as a load stabilizer, however, by making the yawing motion less
divergent BJ

A78-49399 Helicopter rotor wvibratton isolation R A
Desjardins and W E Hooper {Boeing Vertol Co, Philadelphia, Pa )
Vertica, vol 2, no 2, 1978, p 145-159 14 refs

An solation system has been developed for hingeless rotor
helicopters which has been demonstrated to be extremely effective in
preventing rotor induced wvibration from reaching the airframe
Named IRIS {Improved Rotor Isolation System) the system has been
in development for 3 years and was first flown and 1s currently being
demonstrated on a BO-105 helicopter A similar system has been
installed in a Company-owned Model 179 helicopter and 1s presently
being developed through flight testing This paper describes some of
the analytical and bench testing background of both IRIS installa-
tions and presents lastest available fiight data {Author)

A78-49427 * # Volumetric pattern analysis of airborne anten-
nas C L Yu{US Navy, Naval Weapons Center, China Lake, Calif ),
W D Burnside {Ohio State University, Columbus, Ohio), and M C
Gilreath (NASA, Langley Research Center, Hampton, Va) /EEE
Transactions on Antennas and Propagation, vol AP-26, Sept 1978,

p 636-641 8refs Grant No NGL-36-008-138
By blending together the roll and elevation plane high-frequency
solutions, a very efficient technique has been developed for the
volumetric pattern analysis of antennas mounted on the fuselage of a
generalized awcraft The fuselage 1s simulated by an infinitely long,
perfectly conducting, elliptic cylinder in cross section and a
composite elliptic cylinder 1n profile The wings, nose section,
stabthizers, and landing-gear doors may be modeled by finite flat or
bent plates Good agreement with accurate scale model measure-
ments has been obtained for a variety of airborne antenna problems
(Author)

A78-49428 Conformal microstrip phased array for aircraft
tests with ATS-6 G G Sanford (Ball Brothers Research Corp,
Boulder, Colo) /EEE Transactions on Antennas and Propagation,
vol AP-26, Sept 1978, p 642-646 6 refs US Department of
Transportation Contract No TSC-763

The development of a novel L-band microstrip phased array for
aircraft 1s described The array 1s electronically steerable in elevation,
conformal to the surface of an arcraft, 0 14-in thick, low cost in
production quantities, installed without cutting large holes in the
aircraft, and capable of 12-dB gain relative to right hand circular
isotrope  The microstrip radiating element is described, and its
operation 1s explained The array design 1s considered in relation to
ground plane curvature, grating lobes, sidelobes, beam shape and
gain A techrmique for obtaining 30 deg phase resolution from 3-bit
phase shifters 1s presented The design of simple loaded line and
switched line phase shifters 1s reported {Author)

A78-49439 # Fading at 9.6 GHz on an experimentally
simulated aircraft-to-ground path H B Janes and M C Thompson,
Jr (NOAA, Institute for Telecommunication Sciences, Boulder,
Colo ) /EEE Transactions on Antennas and Propagation, vol AP-26,
Sept 1978, p 715-719 Contract No F30602-75-F-0256

This report describes an experimental study of fading at 9 6
GHz on a fixed slanted line-of-sight path simulating arrcraft-to-
ground propagation conditions Recordings of signal fading were
made over about one year The data were analyzed to provide a
statistical description of the fading, and to compare some of these
statistics with those obtained elsewhere under different climatic and
terrain condittons The results include the probabilities of occurrence
of fading rates and fade durations at several signal levels below the
hourly median level The extent to which fading behavior depends on



ume-of-day and time-of-year was investigated, along with the
correlation of hourly average fade duration and hourly fading rate
(Author)

A78-49447 # An integrated analysis of the fundamental
problems of air transport (Anilisis integrado de los problemas
fundamentales del transporte aéreo) P Gonzdlez Cristobal /AA/
Ingenieria Aerondutica y Astrondutica, vol 30, June-July 1978, p
514 In Spanish

An investigation Is conducted regarding the various factors
involved 1n the selection of new aircraft by companies engaged 1n air
transport operations Attention is also given to work and procedures
required in connection with the fabrication and the acceptance of a
new arrcraft, its maintenance, and the preparation of personnel of
the company purchasing the aircraft for the various tasks which will
have to be performed in connection with the operation and the
maintenance of the aircraft Factors affecting the selection of a
particular aircraft by a company engaged 1n air transport operations
can be divided i1nto two categories One category includes factors
related to the requirements of the company Factors of the second
category are related to the awrcraft types made avallable by the
aircraft manufacturers, financial aspects, purchastng conditions, and
other external matters Each factor of both categories 1s examined
individually GR

A78-49449 # Operational regularity m air transport {La
regularidad de la operacidn en el transporte aéreo) L Dominguez
Rodriguez /AA/Ingenieria Aerondutica y Astrondutica, vol 30,
June-July 1978, p 33-36 In Spanish

Regularity of service is a desirable trait in transport operations
A regularity mndex 1s used to obtain a quantitative measure for thus
trait A suitable definition for the regularity index is considered and
an analysis 1s conducted regarding the conditions which affect it 1n
one form or another The procedures employed in the prediction of
regularity data are discussed, taking into account predictions made n
the case of an aircraft during the design phase and the actual
statistical data obtained at a later time Attention is given to various
factors causing operational delays, questions concerning the availabil
1ty of the aircraft, a review of the delay probabihities for the various
systems of the DC-9, data concerning service reliability, flight safety,
and maintenance costs GR

A78-49524 Airliner numbers game - Does 1t add up M
Hewish New Screntist, vol 79, Aug 31,1978, p 615617

Recently the nationalized British Aerospace corporation was
authorized by the government to resume development of the 146 jet
transport, which will carry 70 to 109 passengers On the same day as
the 146 was relaunched, Bntish Airways were advised to buy 19
Boeing 737s to replace its fleet of Tridents British Airways now
wants to go further and order Boeing’s new 757 Rolls-Royce
supports this application, because the airline would specify British
RB 211 engines for the 757 and give Rolls-Royce the advantage of
having its powerplant as the initial standard in the new American
airliner France, Germany, Holland, and Spain are now partners in
Airbus Industrie, which builds the A300 wide-body airhiner The type
has been ordered by Eastern Airlines in the U §, setting the seal on
1ts acceptability GR

A78-49549 Landing aircraft under poor conditions R J
Kelly, H W Redlien, and J L Shagena (Bendix Corp, Towson,
Md ) /EEE Spectrum, vol 15, Sept 1978, p 52-57

The time-reference scanning-beam microwave landing system
(TRSB MLS) s the new all-weather tanding system designed to
replace ILS TRSB MLS 1s a systems approach to the landing-
guidance problem, it can meet a vaniety of performance, economic,
and safety requirements and still supply a unwersal arborne
receiver-processor able to operate with all ground systems This paper
describes the operating principles of TRSB MLS, discusses the
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accuracy requirements, and describes the test and demonstration
program BJ

ATR-A49550 The U S Navy bets on V/STOL R Steele and
R Aurora (Grumman Aecrospace Corp, Bethpage, NY) [EEE
Spectrum, vo! 15, Sept 1978, p 58 63

The US Navy has begun planning the next generation of
sea-based aircraft, encompassing two types of V/STOL (1) a
subsonic aircraft outfitted with ASW or AEW, and (2) a supersonic
fighter/interceptor/attack awcraft This paper reviews the various
technologies which will be integrated to produce this new-generation
V/STOL Particular consideration 1s given to conformal radar,
advanced display concepts (e g, AIDS), avioptics, the data processing
system, and the flight control system BJ

A78-49660 The Omega radionavigation system comes to
the Pacific Ocean area D T Haishp and D C Scull (US Coast
Guard, Washington, DC) In Oceans ‘77, Annual Combined
Conference, 3rd, Los Angeles, Calif, October 17-19, 1977, Confer-
ence Record Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, Washington, D C, Marine
Technology Society, 1977, p 38A-1to 38A-9 7 refs

Two Omega transmitting stations have been (n operation in the
Pacific Ocean area for some time at Tsushima, Japan and Oahu,
Hawan In addition, the Pacific regton receives usable transmissions
from Omega stations in Aldar, Norway, La Reunion, Indian Ocean,
and Golfo Nuevo, Argentina A final station 1s planned for siting in
the South Pacific area, and probably will be located in Australia
Even without the final station, adequate Omega coverage i1s now
available in large portions of the Pacific Ocean area The Omega
monitoring network, the processing of the collected data, the
analysis of predicted and observed signal coverage, and other steps in
Omega system validation are necessary to provide the navigating
commumty with a viable radio navigation system for the Pacific
Ocean area BJ

A78-49661 Twoway - A position and orientation measure-
ment system J Kuipers (Austin Co, Roselle, NJ) In Oceans ‘77,
Annual Combined Conference, 3rd, Los Angeles, Calif, October
17-19, 1977, Conference Record Volume 2
New York, Institute of Electrical and Electronics Engineers, Inc,
Washington, D C, Marine Technology Society, 1977, p 38E-1 to
38E-13

Twoway 1s a full six-degree-of freedom position measurement
system which operates cooperatively between two relatively remote
but independent bodies The system fuuctions symmetrically, using a
relatively ssmple electromagnetic signal which 1s alternately received
from, processed, and transmitted to the other body n a transponding
or multiplexed manner Twoway can provide in each body a measure
of the two pointing angles and range which define the direction to
and the position of the other body together with the three Euler
angles (or direction cosines) which define the relative orentation
between the two bodies The system consists of an antenna which 1s
precisely fixed and oriented to its body, the signals received from
and transmitted to the other body are processed by the System
Electronics Unit 8J

A78-49676 # Airfield pavement load evaluation - An inter-
national overview G O Bell (British Airports Authority, London,
England} (American Society of Civil Engineers, Annual Convention,
Exposition and Continuing Education Program, San Francisco, Calif
Oct 17-21, 1977 ) ASCE, Transportation Engineering Journal, vol
104, Sept 1978, p 531-536

Consideration 1s given to airfield pavement load evaluations and
procedures for reporting the findings of such studies to airfield
administration authorities, airline operators, aircraft manufacturers,
and atrfield licensing authorities Evaluation programs are discussed
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with reference to determining financial balances between initial costs
and subsequent development and maintenance, and assessing load
ratings for aircraft and pavements Various testing methods are
reviewed ncluding static, moving, and dynamic destructive testing,
the application of vibrating loads, ultrasonic testing, and radiographic
techniques SCS

A78-49677 # Proposed load evaluation system for US A
Force G T Bawd and J P Nielsen {New Mexico, University,
Albuguerque, N Mex ) (American Society of Civil Engineers,
Annual Convention, Exposition and Continuing Education Program,
San Francisco, Calif, Oct 1721, 1977 ) ASCE, Transportation
Engineering Journal, vol 104, Sept 1978, p 537-543

A nondestructive pavement load evaluation system developed by
the US Air Force s described Particular attention is given to
computer codes which calculate stresses caused by single-wheel and
multiple-wheel landing gear configurations, soll constitutive models
which describe the behavior of paving matenals, and the nondestruc-
tive pavement-testing equipment Test procedures including load
deflection tests, deflection-basin tests, wave propagation tests, and
surface seismic refraction surveys are outlined Research atmed at the
development of a mobile testing system 1s noted SCS

A78-49678 # Transport Canada airfield pavement load
evaluation L B R Hunter, G H Argue, and A C Gamble
{Canadian Aur Transportation Administration, Awports and Con-
struction Services Directorate, Ottawa, Canada) (American Society
of Civil Engmneers, Annual Convention, Exposition and Continuing
Education Program, San Francisco, Calif, Oct 17-21, 1977 ) ASCE,
Transportation Engineering Journal, vol 104, Sept 1978, p
545-558 7 refs

The paper discusses the airfield pavement load evaluation system
used by Transport Canada The evaluation data base consists of
construction histortes, strength measurements, and structural con-
dition survey reports The load rating system 1s based on indexing
awrcraft foadings and pavement design bearing strengths on a scale of
1-12 Individual written permission 1s required for overload oper-
ations SCS

A78-49679 # French procedures for airfield pavement load
evaluation D Lacroix {Service Technigue des Bases Aeriennes, Paris,
France} (American Society of Civil Engineers, Annual Convention,
Exposition and Continuing Edugat!gq Program, San Francisco, Calif,
QOct 17-21, 1977 ) ASCE, Transportation Engineering Journal, vol
104, Sept 1978, p 559-574

Procedures developed by the French Direction Generale de
I’Aviation Cvile for evaluating airfield pavement loads are discussed
Testing methods for both flexibte and nigid pavements are described
noting load application systems, vertical displacement measurement,
and horizontal strain measurement The delimitation and character-
1zation of homogeneous zones are reviewed along with observations
of deteriorations SCS

A78-49680 # Aurfield pavement evaluation - The airline
view C P Weisz (Awr Transport Association of America, Washington,
D C) (American Society of Ciil Engineers, Annual Convention,
Exposition and Continuing Education Program, San Francisco, Calif ,
Oct 17-21, 1977 ) ASCE, Transportation Engineering Journal, vol
104, Sept 1978, p 575-579

Procedures for airfield pavement evaluations are considered with
reference to growth forecasts in airport capacity It I1s noted that
such evaluations are required to determine the maximum gross load
permissible for a specific aircraft, to estimate the number of traffic
repetitions allowable for a particular type of aircraft, to forecast
pavement design hfe, and to assess the pavement rehabilitation
required for proposed traffic levels Plate bearing tests are described
along with various methods of nhondestructive testing SCSs

A7849681 # Airfield pavement evaluation - FAA viewpoint
L E Mudd (FAA, Office of Airports Programs, Washington, D C)
{American Society of Civil Engineers, Annual Convention, Exposi-
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tion and Continuing Education Program, San Francisco, Calif , Oct
17-21, 1977 )} ASCE, Transportation Engineering Journal, vol 104,
Sept 1978, p 581-585

The current policy of the Federal Awviation Administration
concerning airfield pavement evaluations and standards 1s described
Research programs, undertaken in conjunction with the Waterways
Experiment Statton of the US Army Corps of Engineers are
discussed with reference to the Califorma Bearing Ratio design
method Changes n design procedures for ngid pavements are
identified although it is noted that no changes have been effected
regarding the policy of landing gear design SCS

A78-49682 # Pavement strength rating methods as viewed
by awframe manufacturers W A Woodcock {Boeing Technology
International, Inc, Seattle, Wash) (American Society of Cwil
Engineers, Annual Convention, Exposition and Continuing Educa-
tion Program, San Francisco, Calif, Oct 17.21, 1977 ) ASCE,
Transportation Engineering Journal, vol 104, Sept 1978, p
587-603 brefs

The role of airframe manufacturers in pavement design and
strength ratings s outlined for both the arcraft design phase and
during aircraft service Iife Particular attention 1s given to flotation
techniques specified by the National Aerospace Specification 3601
Objectives for future flotation methods are identified SCS

A78-49684 * # Model of awcraft passenger acceptance | D
Jacobson (Virginia, University, Charlottesville, Va) ASCE, Trans-
portation Engineering Journal, vol 104, Sept 1978, p 653-663 10
refs Grant No NGR-47-005-181

A techmique developed to evaluate the passenger response to a
transportation system enwironment 1s descnbed Reactions to mo-
tion, noise, temperature, seating, ventilation, sudden jolts and
descents are modeled Statistics are presented for the age, sex,
occupation, and income distributions of the candidates analyzed
Values are noted for the relative importance of system variables such
as time savings, on-time arrival, convenience, comfort, safety, the
ability to read and write, and onboard services SCS

A78-49693 * Assessment of relative flammability and
thermochemical properties of some thermoplastic matenials D A
Kourtides and J A Parker (NASA, Ames Research Center, Moffett
Field, Calif ) Polymer Engineering and Science, vol 18, Aug 1978,
p 855-860 10 refs

The thermochemical and flammability characteristics of some
typical thermoplastic materials currently in use and others being
considered for use in aircraft interiors are described The properties
studied included (1) thermal mechanical properties such as glass
transition and melt temperature, (2) changes in polymer enthaipy by
differential scanning calonmetry, {3) thermogravimetnc analysis n
an anaerobic and oxidative environment, (4) oxygen index, (5)
smoke evolution, (6) relative toxicity of the volatile products of
pyrolysis, and (7) selected physical properties The generic polymers
which were evaluated included acrylonitrile-butadiene-styrene,
bisphenol A polycarbonate, bisphenol fluorenone carbonate-
dimethylstloxane block polymer, phenolphthalein-bisphenol A poly-
carbonate, phenolphthalein polycarbonate, polyether sulfone, poly-
phenylene oxide, polyphenylene sulfide, polyaryl suifone, chlori-
nated polyvinyl chioride homopolymer, polyviny! fluoride, and
polyvinylidene fluoride Processing parameters including molding
characteristics of some of the advanced polymers are described Test
results and relative rankings of some of the flammability, smoke and
toxicity properties are presented {Author)

A7849708 # Use of ground vibration test equipment to
determine unsteady aerodynamic forces (Utilizzazione dell’attrezza-



tura di prove di vibrazione al suolo per la determinazione delle forze
aerodinamiche instazionarie} L Lecce {Napoli, Universita, Naples,
Italy) Assocriazione Italiana di Aeronautica e Astronautica. Con-
gresso Nazionale, 4th, Milan, Italy, Sept 19-23, 1977, Paper 19 p
14 refs In ltahan Consigho Nazionale delle Ricerche Contract No
115,2648,07,CT-76,00480

The described wind tunnel procedure for studying structural and
sinusoidal vibrations of aircraft and their components uses ground
vibration test equipment to determine stability parameters required
for the calculation of flutter speed Bidimensional models are used to
study the effect of parameters such as the angle of incidence causing
surface oscillations, oscillation amphitude, and Reynolds number
Extension of the procedure to three-dimensional models Is con-
sidered ML

A78-49713 Hermnte closed splines L G Napolitano
Associazione [tallana di Aeronautica e Astronautica, Congresso
Nazianale, 4th, Milan, italy, Sept 19 23, 1977, Paper 23 p Grant
No AF-AFOSR-76-2889A

Hermite closed splines, constructed to solve interpolation
problems related to closed curves, are described These spiines are
defined in Hilbert space Proofs of existence and uniqueness are
presented, and their characteristics are developed in connection with
the treatment of a minimization problem formulated in a Hilbert
space defined by an arbitrary regular and sufficiently smooth
contour ML

A78-49723 # Choice of cycle for a regenerative bypass
turbojet for long-range aircraft {Scelta del ciclo del turboreattore a
doppio flusso con ngeneratore per velivoll a lungo raggio). O
Scrofamt (Palermo, Universita, Palermo, Italy) Associazione [taliana
dr Aeronautica e Astronautica, Congresso Nazionale, 4th, Milan,
Italy, Sept 19-23, 1977, Paper 25p 16 refs In ltahan

A thermodynamic and dynamic analysis of a bypass turbojet
with heat exchange 1s presented Engine components and the
dependence of the specific heats of air and combustion products on
the temperature and air/fuel ratio are taken into account, and the
effect of cycle parameters on specific fuel consumption and specific
thrust 1s examined These parameters are considered with respect to
engine weight and aerodynamic drag, and the performance capabili-
ties of bypass turbojets with and without heat exchange are
compared ML

A78-49731 # Use of a field bench for testing turbojet
engines (Utilizzazione di un banco campale per la prova di
turbomotori) A Russo, A Colantonio (Aeronautica Militare, Rome,
italy), and G Torella (Napoh, Universita, Naples, 1taly) Associa-
zione Italiana di Aeronautica e Astronautica, Congresso Nazionale,
4th, Milan, Italy, Sept 19-23, 1977, Paper 48 p 7 refs In Italian
The paper describes the use of a field test bench for taking
measurements of the thermodynamic cycle of aircraft turbojet
engines The guiding concept in selecting the instrumentation was to
use a minimum of sensors without sacrificing measurement accuracy
and rehiability Two attached sensors were used, consisting of two
thermocouples, of which one furnished data on the static tempera-
ture downstream of the compressor and the second measured the
static temperature downstream of the turbine The test bench,
sensor, and other \nstrumentation are described, and the method of
determining the cycle from the measurements 1s explained PTH

A78-49733 # Anr traffic control in the terminal area - Use of
a simulation technique for the definition of an operative model (La
gestione ATC in area termnale - Impiego delle tecniche di simula-
zione per la definizione di un modello operative) L Balis-Crema and
C Bottiglher: {Roma, Universitd, Rome, ltaly) Associazione Italiana
dr Aeronautica e Astronautica, Congresso Nazionale, 4th, Milan,
Italy, Sept 19-23, 1977, Paper 13 p 5 refs In Itahan Consigho
Nazionale delle Ricerche Contract No 77,01087,91,115,9694
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A78-49769

The purpose of the described simulation study of aw traffic in
the termimnal area 1s to facihtate the smooth functioning of the
terminal when the number of planes seeking entrance to the area
exceeds the capacity of the area The system studied involves n air
routes, with possible nodes of confluence, which lead to a single
runway, Input-output, sequencing, hierarchy, spacing, and choice of
exit gates are considered A mathematical description of the model 1s
presented, and the associated subroutines are described ML

A78-49736 Design of a horizontal tad unit and related
adjustments (Dimensionamento di un impennaggio onzzontale e
degli impianti relativi) L Borello (Torino, Politecnico, Turin, Italy)
Associazione [taliana di Aeronautica e Astronautica, Congresso
Nazionale, 4th, Milan, ltaly, Sept 19-23, 1977, Paper 22 p |In
ttalian

The paper describes a methodology for determiming size
adjustments of a tal umit and related equipment when these
components are to be redesigned for incorporation into a given
aircraft Changes required in avionics and control systems are
considered  Procedures for examining the equilibrium, stabihity,
maneuverability, and speed are presented ML

A78-49741 § A method for determining the stability charac-
teristics of aircraft in a helicoid flight path (Un metodo per la
determmazione delle caratteristiche di stabiitd der velivoli su
trarettorie elicordah} M Caprili, C Casarosa, and R Lazzerett) (Pisa,
Unwersita, Pisa, ltaly) Associazione [Italiana di Aeronautica e
Astronautica, Congresso Nazionale, 4th, Milan, Italy, Sept 19-23,
1977, Paper 33 p Brefs In ltahan

The stability characteristics of an awcraft in a curvilinear flight
path 1s represented 1n differential form, and a theorem on the
existence and uniqueness of the solution of such a system for
physically acceptable initial conditions s presented The stability of
the differential system 1s considered, a nonlinear system of 12
equations 15 constructed, and an algorithm which does not require
the analytic calculation of the Jacobian I1s proposed The necessary
and sufficient conditions for stability in a helicoid fhight path are
investigated, and results pertinent to the control of a typical arrcraft
are examined ML

A78-49744 Takeoff performance of STOL aircraft (Sulle
prestazioni in decolflo der velivohi da trasporto STOL) C Casarosa
(Pisa, Universita, Pisa, Italy) Assocrazione Italiana di Aeronautica e
Astronautica, Congresso Nazionale, 4th, Milan, Italy, Sept 19 23,
1977, Paper 23 p 20 refs In Itahan

Takeoff procedures for second generation STOL aircraft are
described and compared Simulation procedures are developed to aid
in the evaluation The recommended procedure involves a critical
decision point defined with relation to the rotation velocity or a
different velocity parameter STOL and CTOL takeoff maneuvers are
contrasted ML

A78-49769 # ‘Supermarket’ airpfanes R J Linn (American
Airlines, Inc, New York, N Y ) American Institute of Aeronautics
and Astronautics, Conference on Air Transportation Technical
Perspectives and Forecasts, Los Angeles, Calif , Aug 21-24, 1978,
Paper 78-1533 6 p

New fleets will be required to meet the noise, old-age and
economic problems facing most of the air transportation industry
Amenican Airlines is in the process of analyzing the numerous new
aircraft and engine designs being offered by the manufacturers to
meet future fleet requirements The present paper covers some of the
methodology American 1s using in 1ts analysis for choosing future
fleet types Evaluation objectives {e g, 707 replacement, 727-100
replacement, and future market requirements) are discussed with
reference to operating costs, engines and fuel consumption, and
engine rating BJ



A78-49770

A7849770 # Operations and economics of U S air transpors-
tatton J M Swihart and J | Minnick (Boerng Commercial Airplane
Co , Seattle, Wash ) American Institute of Aeronautics and Astro-
nautics, Conference on Air Transportation Technical Perspectives
and Forecasts, Los Angeles, Calif , Aug 21-24, 1978, Paper 78-1545
9p
Operational trends indicate that the US air transportation
service network Is adequate and that the rapid development of the
system may be over More efficient equipment, improved fleet mixes,
higher seating densities, and higher load factors will be required to
hold down increases in airline operating costs caused by inflationary
and environmental pressures Higher unit operating costs will require
Increases In unit revenues to provide operating profit in an era of air
transportation which the author calls ‘the ear of the bottom line’
BJ

A78-49771 # Piloted flight simulation for active control
design development D M Urie (Lockheed-California Co , Burbank,
Calif ) American Institute of Aeronautics and Astronautics, Confer-
ence on Air Transportation Technical Perspectives and Forecasts,
Los Angeles, Calif , Aug 21-24, 1978, Paper 78-1553 10p
This paper reviews experience with piloted flight simulation in
current transport development citing the L-1011 yaw SAS and Direct
Lift Control Recent simulation studies of a relaxed static stability
version of the L-1011 are discussed, as are tests using the vehicle
systems simulator with pilot-in-the-loop to verify handling qualities
effects of active load alleviatton The role of fiight simulator data in
determining augmentation systern rehiability criteria are explored
Continued utility of piloted simulation for predicting certificability
of flying qualities which depend on subjective evaluation are
considered Limitations of current equipment for future needs are
discussed along with recommendations for simulator planning
{Author)

A78-49781 * # A laser-powered flight transportation system
A Hertzberg, K C Sun (Washington, University, Seattle, Wash ), and
W S Jones (Lockheed Missiles and Space Co, Inc, Palo Alto,
Calif ) American Institute of Aeronautics and Astronautics, Aircraft
Systems and Technology Conference, Los Angeles, Calif, Aug
21-23, 1978, Paper 781484 31 p 28 refs Grant No

NGL-49-002-044
Laser energy transmitted from a solar power satellite via a set of
relay satellites 1s used to power a cruising air transport, 1e, a
laser-powered airplane The result 1s a nearly fuelless pollution-free
flight transportation system which s cost competitive with the
fuel-conservative airplane of the future The major components of
thts flight system include a laser-power satellite, relay satellites,
laser poyvered turbofans, and a conventional airframe The relay
satellites are orbitifig optical systems which intercept the beam from
a power satellite and refocus and redirect the beam to its next target
L {Author)

A78-49782 # Technology analysis - Candidate advanced
tactical fighters R W Bratt and E W Johnston (Northrop Corp ,
Aircraft Group, Hawthorne, Calif )} American [nstitute of Aero-
nautics and Astronautics, Aircraft Systems and Technology Confer-
ence, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1451 8p
Technology requirements were evaluated for candidate advanced
tactical fighters, with evaluation factors including asrcraft buy for
fixed life cycle costs, sorties and costs to kill specific targets, and
weapons and aircraft umit costs Survivability, effectiveness, and cost
were evaluated separately For a representative aircraft weapon
system, the advanced high leverage technologies were identified as
composite structure, reduced observables, conformal weapons car
riage, advanced engines, target acgusition, and detection and
recognition systems. BJ

A78-49783 # Design evolution of a supersonic crusse strike-
fighter R H Hendrickson, R L Grossman, and A S Sclafani
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{Grumman Aerospace Corp, Bethpage, N Y} American Institute of
Aeronautics and Astronautics, Aurcraft Systems and Technology
Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper 78-1452
14 p 9 refs

The present paper reviews the preliminary design of an advanced
supersonic cruise strike-fighter configuration and compares early

wind tunnel data with pre-test predictions and ultimate technology
goals The paper goes on to describe how these results and continued

configuration studies were factored into the aircraft design evolution
for improved performance Specific material covered will inctude
baseline configuration selection, packaging, and supersonic area-
ruling, vanable twist/variable camber wing design using 2D and 3D
transonic computer codes and comparison with wind tunnel force,
moment, and pressure data, propulsion-airframe integration effects
for several inlet and nozzle configurations, and an appraisal of the
maneuvening performance compared 1o current state-of-the art capa-
bilities {Author)

A7849784 # Prospects for commercial commonality in mili-
tary transports E A Barber, R J Marhefka, and D G Blattner
(Boeing Aerospace Co, Seattle, Wash ) American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Conference, Los Angeles, Calif, Aug 21-23, 1978, Paper 78 1467
21p

A description 1s presented of work conducted in connection
with the Innovative Aurcraft Design Study (IADS-77) which was
concerned with an examination of the prospects for commercial
commonality in military transports 1ADS-77 s an extension of a
previous study, Innovative Aircraft Design Study, Task If |ADS-Task
11 was orniented toward studying the size effects of logistic transports
The viability of commercial commonality was also nvestigated with
the express purpose of assessing the feasibility of the C-XX concept
as proposed by the Mhtary Airhift Command The IADS-77
objectives included evaluating the validity of commercial commonal-
ity as related to arcraft design, determining the impact of technol-
ogy on commercial commonality, evaluating the applicabitity of
transport design to alternative military missions, and evaluating the
military use of a minimum-size outsize design GR

A7849786 # Wing planforms for large military transports
C E Jobe {USAF, Flight Dynamics Laboratory, Wright-Patterson
AFB, Ohio}, R M Kulfan, and J D Vachal (Boeing Commercial
Airplane Co, Seattle, Wash )} American Institute of Aeronautics and
Astronautics, Aircraft Systems and Technology Conference, Los
Angeles, Calif , Aug 21 23, 1978, Paper 78 1470 17 p 8refs
Transport aircraft, designed for long-range muitary missions
with heavy payloads, fead to wings with high aspect ratios and very
large spans A wing geometry/cruise speed optimization study was
made of a large cantilever wing military transport airplane Prelimi-
nary design and performance evaluations were also made of a
strut-braced wing airplane Imitial results obtained with statistical
weights indicated small performance advantages for the cantilever
wing design Subsequent results obtained with weights derived from
detalled analytical structural analyses reversed the initial conclusions
These results indicated that unusual alternative configuration con-
cepts cannot be discarded, based on small differences predicted
during conceptual design studies (Author)

A7849787 * # A method for localizing wing flow separation
at stall to alleviate spin entry tendencies T W Feistel, S B
Anderson {NASA, Ames Research Center, Moffett Field, Calif ), and
R A Kroeger {Michigan, University, Ann Arbor, Mich } American
Institute of Aeronautics and Astronautics, Arcraft Systems and
Technology Conference, Los Angeles, Calif , Aug 21-23, 1978, Paper
78-1476 8p

A wing leading-edge modification has been developed, applicable
at present to single-engine hght aircraft, which produces stabilizing
vortices at stall and beyond These vortices have the effect of fixing
the stall pattern of the wing such that the various portions of the



wing upper surface stall nearly symmetrically The lift coefficient
produced 15 essentially constant to very high angles of attack above
the stall angle of the unmodified wing !t 1s hypothesized that these
characteristics will help prevent inadvertent spin entry after a stall
Results are presented from recent large-scale wind-tunnel tests of a
complete light aircraft, both with and without the modification
(Author)

A78-49788 # The influence of propulsion and control sys-
tem concepts on design of a Navy Type A V/STOL airplane J M
Zabinsky (Boeing Military Airplane Development, Seattle, Wash )
American Institute of Aeronautics and Astronautics, Aircraft Sys-
tems and Technology Conference, Los Angeles, Calif , Aug 21 23,
1978, Paper 78-1505 7 p 14 refs

Airplane designs for Navy Type A V/STOL are constrained by
the integration of the aerodynamic and propuision systems The
propulsion/control system has a major effect on the airplane
concept Aurplanes with various arrangements and number of hift and
Iift cruise fans and several means of providing low speed flight
control were examined Operational systems and requirements added
further constraints The resulting designs are presented and discussed,
but selection of a concept 1s not made {Author)

A7849789 # Ground effects testing of two, three, and four
jet configurations H E Sherrieb (Vought Corp, Dallas, Tex}
American Institute of Aeronautics and Astronautics, Arrcraft Sys-
temns and Technology Conference, Los Angeles, Calif , Aug 21-23,
1978, Paper 78-1510 7 p 5refs

Ground effects of V/STOL aircraft are dependent on the
number and arrangement of the propulsive flows Extensive tests of a
generalized powered model have parametrically measured suckdown,
buoyant fountain effects, and reingestion as a function of height
above the ground The number and location of the propulsion
simulators were varied to represent two-, three-, and four-fan
configurations Two nacelle-mounted ejectors at the aircraft CG
represented the two-fan arrangement, a nose fan and two nacelle-
mounted fans gave the three-poster arrangement, and two ejectors
ganged in tandem in nacelles represented the four-fan configuration
Comparisons of the test results show that the four-poster config-
uration 1s buoyant near the ground The effects of thrust magnitude
and direction, differential thrust, aircraft attitude with respect to the
ground, and fountain control devices on the underside of the fuselage
are wdentified Several means of reducing reingestion, such as nozzle
position, wing location, canting the thrust direction, and inlet
shielding, are compared (Author)

A78-49790 * # V/STOL aircraft simulation - Requirements
and capabilities at Ames Research Center D E Wilcox and H C
Quigley (NASA, Ames Research Center, Moffett Field, Cahf)
American Institute of Aeronautics and Astronautics, Aircraft Sys-
tems and Technology Conference, Los Angeles, Calif, Aug 21-23,
1978, Paper 78-1515 12p

Ground-based flight simulation contributes greatly to the
development of new aircraft and flight management systems and will
be especially important in tmproving the performance, safety, and
environmental charactenstics of future civil and mihtary V/STOL
aircraft This paper describes existing simulation facilities at Ames
Research Center and discusses their capabilities and hmitations for
V/STOL aircraft investigations Simulation requirements for NASA
research and support of DOD programs are also discussed, including
technology development for advanced rotorcraft and civil and
military V/STOL aircraft Current efforts and future plans are
described for the upgrading of Ames simulation facilities to meet
those requirements Recent advances 1n equipment technology and
operational methodology are shown to provide significantly 1im
proved simulation fidehity through better motion and wisual cues and
faster system response to pilot inputs {Author)
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A78-49851

A78-49792 4 Unsteady hypersonic gas flow past a thin wing
of finite span {Nestatsionarnoe obtekanie tonkogo kryla konechnogo
razmakha giperzvukovym potokom gaza) V T Bogatko, A A Grib,
and G A Kolton (Leningradskn Gosudarstvenny) Universitet,
Leningrad, USSR) Akademua Nauk SSSR, Doklady, vol 240, June
11,1978, p 1040, 1041 In Russian

The problem of the unsteady uniform hypersonic flow of an
ideal gas past the windward side of a finite-span thin wing at constant
angle of attack i1s examined 1t 1s assumed that the shape of the wing
surface depends on time The thin-shock-layer method 1s used to find
a solution BJ

A78-49837 Minimum weight design of stiffened panels
with fracture constraints M W Dobbs and R B Nelson (Califormia,
University, Los Angeles, Cahf) Computers and Structures, vol 8,
June 1978, p 753-759 22 refs Grant No AF-AFOSR-74-2460A

An efficient optimality criteria method 1s presented for the
automated mimimum-weight design of structural components for
which analytical solutions for developed stress intensity factors are
not avalable The inclusion of fracture constrants in the automated
design process is a logical extension of present structural optimiza-
tion methods which include stress, displacement, buckling, frequency
and aeroelastic flutter constraints The finite element method 1s used
for stress analysis, while the strain energy release method (the
compliance method) 1s employed to calculate developed opening
mode stress intensity factors Only two structural analyses are
needed at each design iteration to calculate the necessary response
gradient information and the developed stress intensity factor The
structure 15 iteratively resized to satisfy the Kuhn-Tucker necessary
conditions for a local optimum design The design of a flat stiffened
panel approximating an aircraft fuselage panel 1s presented SD

A78-49850 # Aviation control system devices {Aviatsionnye
pribory upravhiaushchikh sistem) V G Vorobev and | K
Kadyshev Moscow, lzdatel’stvo Transport, 1978 160 p 17 refs In
Russian

The principles of operation, design, and error analysis of the
main types of control systems used in aircraft navigation and piloting
are studied On the basis of an analysis of the complex of parameters
characterizing the position of the aircraft in space at all stages of
flight, a classification of the onboard control equipment ensuring
automatic piloting 1s given The functional blocks are analyzed for
gyroscopic devices, navigational equipment of the membrane-aneroid
group, angular sensors of velocity and acceleration, roll and pitch
sensors, course sensors and systems, altitude sensors, flight speed
sensors, angle-of-attack sensors, angle-of-slip sensors, and air signal
systems PTH

A78-49851 NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volumes 1, 2 & 3 Conference sponsored by the Institute of
Electrical and Electronics Engineers New York, Institute of Elec-
trical and Electronics Engineers, Inc, 1978 Vol 1,492 p, vol 2,
501 p, vol 3, 419 p Price of three volumes, members, $22 50,
nonmembers, $30

The topics considered are related to navigation systems design,
Navstar GPS-1, flight control, advanced digital system architectures,
improved electronic rehability through packaging and interconnec-
tions, fire control technology, software engineering technology,
software support and performance momtoring tools, the manage-
ment of engineering, Navstar GPS-Il, sensor and signal processing,
communication techmques for jamming resistance, technology In
medicine, tactical guided weapon systems, avionics software support
systems, system design and ntegration, laser gyro technology,
microcomputer technology, electrical insulation 1n airborne equip-
ment, hghtning and EMP considerations in airborne egquipment,



A78-49852

arborne laser systems, and tactical guided weapon technology
Attention 1s also given to the software executive, aerospace power
system developments, inertial technology, aerospace computer fami-
lies, data communication systems, energy conservation technology,
pointing and tracking, higher order language status, power condition-
ing electronics, navigation, cost estimating methodology, communt-
cation system components, airborne radar, software standardization,
automatic test equipment software, airborne infrared receiver sys-
tems, Kalman filtering applications, avionics design for testability,
strategic guided weapons, topics tn software acquisition management,
and environmental factors on airborne electronic design GR

A78-49852 Modular Missiomization Systems /MMS/, an
adaptive system interface concept E L Cloud and K C Leonard,
Jr (Westinghouse Electric Corp, Systems Development Div, Balti-
more, Md)} In NAECON 78, Proceedings of the National Aero-
space and Electronics Conference, Dayton, Ohio, May 16-18, 1978
Volume 1 New York, Institute of Electrical and
Electronics Engineers, Inc, 1978, p 2-12 5 refs Contract No
N00140-77-C-0105

Operationally, the Modular Missionized Systems (MMS) concept
promises avionics reconfiguration on a sortie-to-sortie basis A
description 1s presented of a laboratory experiment which had the
objective to demonstrate the flexibility of the MMS concept Three
representative sensors were Integrated Each unit could be connected
alternatively or 1n any combination to the cockpit station This was
accomplished through a distributed digital architecture, using stan-
dard hardware interfaces, with software that detected which sensors
were connected, then automatically executed those instructions
appropriate to their integration The primary findings from the
investigation are that sensor technology advances can be accommo-
dated easily 1n MMS configured vehicles The concept will allow
off-ine development of sensors, subsystems, or fully integrated
vehicle weapons systems Attention 15 given to hardware considera-
tions, communicattons between main and micro computers, soft-
ware, questions of practicality, and potential application GR

A78-49855 Pattern recogrution as an aid to radar naviga-
tion A M Savol and A J Witsmeer (Boeing Aerospace Co , Seattle,
Wash ) In NAECON '78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 26-32 11 refs Research supported by the
Boeing Aerospace Co
Problems of radar nawvigation in connection with weather
conditions, the unpredictability of radar reflections, high awcraft
speeds, and low altitude penetration procedures make 1t very
difficult for radar navigators in strategic bombers to perform their
assigned tasks Research has, therefore, been conducted with the
objective to develop computer-based techniques which assist the
navigator with his landmark navigation task Preliminary algorithms
considered have the dual goals of enhancing the image and extracting
information useful for machine processing The reported investiga-
tion establishes the viability of pattern recognition as a research area
with the potential for aiding the navigator in landmark recognition
Aspects of computerized pattern recognition are discussed, taking
into account Images, local edge detection, line growing, and feature
extraction and classification GR

A78-49856 # Navstar GPS field test results D A Lorenzini
and R P Denaro (USAF, Space and Missile Systems Orgamization,
Los Angeles, Calif) In NAECON 78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohiwo, May 16-18,
1978 Volume 1 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 34-38

The Navstar Global Positioning System {GPS) s a space-based
radio navigation system that will provide highly accurate position,
velocity, and time to suitably equipped users located anywhere on or
near the earth The GPS is composed of three major segments,
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including the Space System Segment, the Control System Segment,
and the User System Segment The operational GPS will deploy
twenty-four equally spaced satellites n three planes with near
circular 10,890 nautical-mile orbits inchined at approximately 63
degrees and having a twelve hour period A description Is presented
of field tests of GPS user equipment which are currently being
conducted Attention Is given to the field test concept, the history of
the GPS test program, navigational errors, pseudarange errors, and
aspects of system applications GR

A78-49857 Comparnisons of high antiyam design tech-
mques for GPS receivers H L Jones and T J Macdonald (Analytic
Sciences Corp, Reading, Mass) In NAECON ‘78, Proceedings of
the National Aerospace and Electronics Conference, Dayton, Ohio,
May 16-18, 1978 Volume 1 New York,
Institute of Electrical and Electronics Engineers, Inc, 1978, p
39-46 7 refs

The spread spectrum Global Positioning System (GPS) signal
structure provides tnherent jammer tolerance for potential GPS users
Nevertheless potential ;amming by CW or broadband noise jammers
1s still an important design 1ssue for GPS recewvers because of the low
power of the received GPS signal A description 1s presented of
techniques for improving the tolerance of GPS receivers to such
jammers by using advanced baseband processing techniques Atten-
tion 15 given to basic receiver structures, inertial navigation system
(INS) velocity aiding, adaptive bandwidth destgns, and external data
aiding When used in conunction with INS velocity aiding, the
adaptive frequency tracker outperforms the adaptive phase tracker
but suffers in certain apphcations from its inability to decode the
data GR

A78-49858 * A Costas loop with tangent error signal for use
in Navstar GPS avionics. J H Painter, D A McClung, and R C
Reiminger (Texas A & M University, College Station, Tex} In
NAECON ‘78, Proceedings of the National Aerospace and Elec-
tronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 47-54 5refs Grant No NsG-1374
This paper describes an augmented Costas loop for use In
lowcost avionics for the Navstar Global Positioning System A
standard loop has been augmented with supplementing feed-back to
give a tracking error voltage proportional to the tangent of the phase
error, rather than to the sine The augmented loop ytelds increased
performance In the presence of input phase acceleration and jerk, as
caused by maneuvers of the GPS user vehicle Many Monte Carlo
simulation results are given {Author)

A78-49859 A compensation technique for acceleration-
induced frequency changes in crystal oscillators J M Przyjemski
(Charles Stark Draper Laboratory, Inc, Cambridge, Mass) In
NAECON 78, Proceedings of the National Aerospace and Elec-
tronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 55-60 Contract No F33615-75-C-1149 AF
Project 6095
The tracking performance of Global Positioning System (GPS)
navigation receivers aboard tactical aircraft 1s hmited by frequency
variations In crystal reference oscillators, resulting from resonator
sensitivity to acceleration A requirement exists in this connection
for a crystal reference oscillator that Is less sensitive to acceleration
The requirements and characteristics of the g-sensitity of a crystal
oscillator are discussed and a description 1s provided of a compensa-
tion technique which 1s based on a simple model of g-sensitivity It 1s
shown that a relatively low-cost single-axis accelerometer in conjunc-
tion with the considered model can be employed to decrease the
effects of acceleration by one, and possibly two, orders of
magnitude GR



A78-49860 Indine momtoring of digital flight control
computers T F Westermeier (McDonnell Aircraft Co, St Louis,
Mo) In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 62-69 8 refs
The abihty of a digital fly-by-wire (FBW) system to maintain
undegraded performance when a failure occurs in either of two
channels depends on the efficacy of in-line monitoring techmques
applied to the various systems elements Especially, the ability
depends on computer self-test, since the computer s frequently the
weakest hink in the reliability chain, and also because the computer 1s
used to In-line monitor other system elements The subject of
computer self-test 1s introduced by reviewing certain fundamentals
relating to redundancy management and showing the significant
system benefits that accrue through a reduced redundancy level
Quantitative data s introduced to show the in-hine monitoring
coverage needed to achieve acceptable system reliability The
relationship between in-line monitoring coverage and cc  uter
self-test coverage Is presented GR

A7849861 Laboratory testing of lightning and EMP sus-
ceptibility of avionic systems G L Graves (Honeywell, Inc,
Avionics Div, Minneapolis, Minn ) and L Andersson {Saab-Scania
AB, Aerospace Div, Linkoping, Sweden) In NAECON ‘78, Proceed-
ings of the National Aerospace and Electronics Conference, Dayton,
Ohio, May 16-18, 1978 Volume 1 New York,
Institute of Electrical and Electronics Engineers, Inc, 1978, p
70-73

In connection with the flight criticality of fly-by-wire (FBW)
flight control systems in arcraft, attention 1s now focused on the
immunity of these systems to electrical hazards such as lightning
strikes A demonstrated total immunity 1s an absolute necessity
regardless of the redundancy level of the system An investigation has
in this connection been conducted including the collection and
review of all published data and literature on aircraft lightning strike
effects and test programs involving flight contro! systems Two major
airframe test programs directed toward flight control hardware were
also reviewed On the basis of the investigation 1t was concluded that
a system or device should be subjected to an environmental
condition equivalent to that seen within an airframe when struck by
hghtning This environmental condition must be duplicated in a
taboratory test facility under controlled conditions and should be
performed as a follow-on to EMI qualification testing Approaches
used for implementing these requirements are discussed and the
obtained test results are considered GR

A7849862 # The terrain following task for the advanced
tactical fighter using discrete optimal control R L Simmons, M J
Breza, and J E Funk (USAF, Aeronautical Systems Div, Wright-
Patterson AFB, Ohio) In NAECON '78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 1 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 74-82

Through the use of state space, continuous optimal control, and
discrete optimal control, a digital flight control system was designed
for the terrain following task A sample rate of five hertz was shown
to be high enough to adequately form the desired controls The
arcraft was shown to track the desired path in a highly acceptable
manner through the use of a hybrid simulation The design method
utihzed 1s recommended for consideration In designing the digital
control 1aws for other flight control tasks (Author)

A78-49863 # A qualitative analysis of redundant asyn-
chronous operation T W Johnson {(USAF, Fhght Dynamics
Laboratory, Wnght-Patterson AFB, Ohio} In NAECON ‘78, Pro-
ceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 1 New
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York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
83-90 9 refs

The AFFDL/DAIS program is developing a flight engineering
facility to simulate aircraft flight control systems and avionics
interfaces, using DAIS core elements and MIL-STD-1553A data
buses Because of practical problems in synchromizing redundant
systems, the four redundant flight control channels, which consist of
computers and interface hardware (as typical of a system that might
be required for a digital fly-by-wire aircraft) are asynchronous This
paper analyzes a few selected problems encountered in integrating
such an asynchronous system performance corruption due to
asynchronous command updates and effect on fallure detection, time
delays involved in data exchange and mode engagement logic,
possibly as large as 3/8 of a second, and difficulties in avoiding
potential single point falures with interdependent asynchronous
channels (Author)

A78-49864 Synthesis of digstal flight control systems by
the method of entire eigenstructure assignment J J D’Azzo (USAF,
Institute of Technology, Wright-Patterson AFB, Ohio) and B Porter
(Salford, University, Salford, England) In NAECON ‘78, Proceed-
ings of the National Aerospace and Electronics Conference, Dayton,
Ohio, May 16-18, 1978 Volume 1 New York,
Institute of Electrical and Electronics Engineers, Inc, 1978, p
91-99 21 refs Grant No AF-AFOSR-76-3005A

For a full utilization of the capability of digital controllers, 1t s
essential that a powerful method be avallable for the design of
regulators for controllable and observable linear multivariable sam-
pled-data systems governed by state and output equations of
appropriate forms The method of entire eigenstructure assignment
reported by Moore (1976) and Porter and D'Azzo (1977) constitutes
such a method for the design of regulators governed by state-
feedback control laws of the form u(kT) = Kx(kT)} which assigns
both the eigenvalues and eigenvectors to the plant matrix of the
resulting closed-toop system governed by the considered equations
The method of entire eigenstructure assignment s illustrated by
designing a range of digital regulators for the lateral dynamics of the
F-4 aircraft such that the controlied system exhibits fast settling
charactenstics while requiring only acceptably small control surface
deflections GR

A78-49865 Comparison monitoring in redundant digital
flight control systems C Shvinsky and W Shoemaker {Missouri-
Columbia, Unwersity, Columbia, Mo) In NAECON '78, Pro-
ceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 1 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
100-106 8 refs Grant No AF-AFOSR-76-2968

The presented results are applicable to the analysis of tri- and
quad-redundant signals that change one at a time, but in random
order Particular attention s given to results applicable to the
monitoring process The set of binary relationships among the signals
Is characterized by using seven keys that are useful for showing the
evolution of signal patterns as the signal states change A monitoring
algorithm based on the above characterization s developed and its
implementation in software 1s given Simulation studies verify the
capabilities of the algorithm A description i1s presented of a means
for characterizing all possible relationships among quad- or trni-
redundant signals subjected to a monitoring sche_me that uses a
binary test for deciding whether two signals are within tolerance of
each other GR

A78-49866 MIL-STD-1553B proposed W A Crossgrove
(Boetng Aerospace Co, Seattle, Wash) In NAECON ‘78, Pro-
ceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 1 New
York, Institute of Electrical and Electromics Engineers, Inc, 1978, p
108-120

The Air Force military standard, MIL-STD-1553, was developed
in August 1973 With the production of the F-16, MIL-STD-1553



A78-49867

found its first full aircraft application During late 1974 and early
1975 the DOD directed the military to develop a single position and
made the necessary revisions to the present standard From this
effort MIL-STD-1553A was released in April 1975 Since that time,
industry and the military have continued to coordinate on the
standard through symposia, studies, and military development
programs As applications became extensive, certain difficulties were
recognized In the standard In connection with these difficulties an
SAE task group, MIL-STD-1553 Update was formed in October
1976 The task group‘s assignment was to develop suggested changes
to the present MIL-STD-1553A In October 1977, after review and
changes, the SAE-A2K approved the proposed MIL-STD-15538 The
proposed improvements are examined GR

A78-49867 Application of the General Purpose Multiplex
System to the A-7E avionics J L Jones, J R Perkins (Vought
Corp, Dallas, Tex), H Brown, and E Kee (US Naval Matenal
Command, Naval Air Development Center, Warminster, Pa) In
NAECON ‘78, Proceedings of the National Aerospace and Elec-
tronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
; New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 122-128
A summary 1s presented of the results of astudy conducted for

the Navy which encompassed three primary areas of investigations,
development of a signal data base, establishing a General Purpose

Multiplex System (GPMS) architecture for fulfiling the A-7E
requirements, and determining the impact of applying the GMPS to
advanced avionic systems The data base study defined the A-7E
aircraft and avionic subsystem information required to establish the
GPMS architecture Attention 15 given to the A-7E general purpose
multiplex system, the avionics equipment with integral data ter-
minals, multiplexed signals, and advanced aircraft applications The
conclusions from the study are discussed, taking into account
protocol, data bus, data rate, the integral data terminal, area
multiplex terminals, and control group terminals GR

A78-49868 A hierarchical network for avionic systems J
A Edwards and F Hubans, Jr (General Dynamics Corp, Fort
Worth, Tex) In NAECON ‘78 Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 1 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 129-136 11 refs

A hierarchical network considered in connection with a study of
advanced avionic system concepts can provide a means of easily
talloring the system hardware to the system requirements, 1e,
performance, reliability, growth, and cost A description i1s presented
of the evolution of the hierarchical system from early avionics, the
benefits obtained from employing such a system, the requirements
this system places upon system partitioning and system control, and
a network implementation philosophy It 1s pointed out that the
main ssue 1n a distributed network 1s controllability The hierarchi-
cal architecture has evolved from previous avionic configurations to
provide a structure which improves both the system controllability
and the system extensibility Additional improvements, however, are
needed in the areas of communication protocol and the interconnect
methodology GR

A78-49869 Multiprocessing  for  electronic  warfare
avionics. C Wise, R Koppelman, R Higginbotham, and D Wiles
(Westinghouse Electric Corp, Baltimore, Md ) in NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 1 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
137-141

A key question arising in connection with the employment of
microprocessor technology 1s related to the type of processing
architecture which will evolve Multiprocessing provides an architec-
ture which offers many advantages Key technical problems con-
fronting 1t are related to additional considerations concerning
interprocessor communications and decisions regarding the allocation
of tasks to an individual processor A description i1s presented of an
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investigation 1n which multiprocessing is developed around bus
interfacing because of its relative simplicity and flexibility Problems
of task management are discussed, taking into account tasks with the
largest input buffer, tasks nearest the system input, and tasks nearest
the system output Attention s also given to problems of task
partitioning and an electronic warfare processing model GR

A78-49872 Non-volatile memory system for severe en-
vironment flight recorders J H Trageser {Technology, Inc, Dayton,
Ohio} In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 158-163
An Intensive 1n-house study was undertaken to select the most
cost-effective state-of-the-art technology to implement a high-perfor-
mance nonvolatile memory system for use In microprocessor-
controlled military flight recorders Emphasis was placed on mini-
mum size and weight with proven ability to function reliably under
the environmental requirements for Class 2 equipment as defined by
MIL-E-5400 Candidate technologies included Magnetic Core, Bub-
ble, MNOS, NMQOS and CMOS To provide nonvolatility for
semiconductor memories the study included a review of current
battery technology applicable to the subject requirement CMOS
RAMs combined with lithium solid-state batteries are shown to be a
reliable, cost effective alternate to core memory with an order of
magnitude reduction in weight and size {Author)

A78-49874 Interface design considerations for F-16 sen-
sors and weapons J D Wattsand T G Cheatum {General Dynamics
Corp, Fort Worth, Tex) In NAECON ‘78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 1 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 172-176

The F-16 avionics system examined in the present paper has
been designed for flexibility and growth New systems, sensors, and
weapons can be accommodated without the normal proliferation of
black boxes The system 1s partitioned into logical functional groups
with standard interfaces The fire control computer 1s the integrating
element that ties the subsystems together Sensor computations
relating to sensor control and data processing are accomplished
within each sensor subsystem The result 1s a design which will
guarantee the F-16 as a highly effective air-to-air and air-to-surface
weapon system VP

A78-49875 Software structured weapon delivery L L
Crews (Intermetrics, Inc, Cambridge, Mass) In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 1 | New
York, Institute of Electrical and Electronics Engineers, Inc , 1978, p
177-182
This paper deals with the air-to-ground weapon delivery QFP for
an attack aircraft The program uses top-down structured program-
ming and has been block-structured for ease in adding new weapons
or new sensors for ranging This program will be used 1n the Air
Force DAIS system and will be used in the AN/AYK-15 with the Mil
Std 1553-A Bus Using top-down structured programming techniques
allows the user to add and ehiminate blocks very easily and to also
transfer select routines that are already debugged from one system to
another The program 1s currently programmed in JOVIAL J73/1
(Author)

A78-49876 Peace Rhine - A digital Weapon Control
System for the F-4 aircraft E H Thompson and E W Beaver
{Westinghouse Electric Corp, Baltimore, Md) In NAECON 78,
Proceedings of the National Aerospace and Electronics Conference,



Dayton, Ohio, May 16-18, 1978 Volume 1 * 1 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
183-191 10 refs Contract No F33657-77-C-0189

The Peace Rhine Weapon Control System {WCS), currently
being developed for the F-4F Aurcraft, i1s described with emphasis on
fire control methodology and performance Unique mechanizations
are described for the employment of present-day mussiles and fixed,
forward-firing guns against maneuverable A/A threats The computed
launch envelopes of both Sparrow and Sidewinder Missiles are
enclosed by both the permissible lead/lag angle boundanes and the
permussible range separation from the target Performance design
goals of less than 20% missed opportumities and 15% out-of-
boundary launches have been achieved using the AIM-7F Missile
Flight test results also established a 10 mrad CEP in aided visual
delivery of conventional A/G ordnances and an aiming accuracy of 8
mrad (CEP) utihzing the director gunnery mechanization  (Author)

A78-49897 Scan-limited near field testing for directive
airborne antennas K R Grmm (USAF, Aviomics Laboratory,
Wright-Patterson AFB, Ohio} and B Schmidt (Dayton, University,
Dayton, Ohio) In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 1 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 360-367 7 refs

Methods are introduced for estimating the nonsampled near
field (NF) in antenna test applications when the physical size of the
antenna 1s larger than the available planar scanner With the aid of 2
polynomial perturbation approach 1t 15 attempted to match a
least-mean-square fit for a complete NF data set at selected match
points of a scan-limited set The forced match 1s achieved by random
perturbations of the unique recursion coefficients of the complete
set fit, and 15 guided by imposing tolerances on the match and the
number of match points Attention 1s given to planar near field
probing, scan-limited testing, the processing of scan-lmited data,
power extrapolation, extrapolation by endpoint constraint, and
extrapolation by polynomial perturbation GR

A78-49900 Approach for identifying avionics flight soft-
ware operational support requirements - PAVE TACK an example
H A Montgomery (TRW Defense and Space Systems Group,
Redondo Beach, Cahif) and R L Turk (USAF, Warner Robins Air
Logistics Center, Robins AFB, Ga) In NAECON ‘78, Proceedings
of the National Aerospace and Electronics Conference, Dayton,
GChio, May 16-18, 1978 Volume 1 ' New York,
Institute of Electrical and Electronics Engineers, Inc, 1978, p
418-425 Srefs

An approach 1s presented for identifying the types of tools
required by the A Force Logistics Command (AFLC) to support an
avionics flight program over 1ts operational hfe This approach
involves an analysis of the avionics system with respect to the phases
of the software life cycle Charactenistics of avionics systems are
identified which contribute to an active operational life and have
implications for support methods Operational support requirements
are then established from the activity phases of the software hfe
cycle and AFLC operational support objectives Too! requirements
can then be selected from a hierarchy of tools which support the
software hife cycle {Author)

A78-49901 Subsystem verification of an AFLC orgamically
developed F-15 simulation J B Sharp and O P Cerny (USAF,
Warner Robins Air Logistics Center, Robins AFB, Ga) tn NAECON
‘78, Proceedings of the National Aerospace and Electronics Confer
ence, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 426433 6 refs
This paper describes techniques used to venfy subsystems of an
F-15 simulation which 1s under development at the Warner Robins
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(Ga ) A Logistics Center (WR ALC) This ssmulation 1s an element
of the overall F-15 Avionics Integrated Support Facility being
developed as a depot capability in support of the F-15 Subsystems
verification 1s addressed by this paper since verification of the
simulation system as a whole will be minimally contingent on
acceptance of the component subsystems {Author)

A78-49902 The role of system performance analysis in the
independent assessment of B-1 navigation software T E Shirley, W
F Stabenau (Logicon, Inc, Dayton, Ohio), and M M Freed (USAF,
Aeronautical Systems Div, Wright-Patterson AFB, Ohio) In
NAECON ‘78, Proceedings of the National Aerospace and Electron-
ics Conference, Dayton, Ohio, May 16-18, 1978 Volume 1
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 434-440 Contract No F33657 77-C 0004
The role of systems performance analysis during the indepen-
dent assessment of B-1 navigation software is described Two flexible
analysis techniques, functional system/software simulation and
covariance analysis, are shown to be useful in independent software
evaluations Concrete examples of their use to support Air Force
management during B-1 development are given These examples
include baseline performance evaluations, the evaluation of the
impact upon system performance due to changes 1n avionics
equipment, and the diagnosis of problems encountered during flight
test These examples provide evidence that system performance
analysis is an tntegral part of independent software assessment and
increases Air Force management effectiveness (Author)

A78-49903 # Digital avionics support - A retrospective view
of the future M van den Broek and N J Babiak (USAF, Logtstics
Command, Wright-Patterson AFB, Ohio) In NAECON ‘78, Proceed-
ings of the National Aerospace and Electronics Conference, Dayton,
Ohio, May 16-18, 1978 Volume 1 New York,
Institute of Electrical and Electronics Engineers, Inc, 1978, p
442-448

The introduction and increasing utiization of digital technology
in Air Force weapons systems has considerably enhanced operational
capabihity, system flexibility, and hardware reliability There have,
however, been difficulties related to the way in which digital
technology was approached What appears to be lacking is a single
focal point which will blend the efforts of academia, research,
development, user, and supporter into a unified whole The reported
investigation has the objective to demonstrate that such a focal point
would result in sigmificant support improvements while simul-
taneously enhancing operational capabilities It 1s shown that the
first stages of such a capability are now developing in the form of
Avionics Integration Support Facilities throughout the Air Force
Logistics Command GR

A78-49904 Comparnson study of MLS airborne signal
processing techniques R J Kelly and E F C LaBerge (Bendix
Corp, Communications Div, Baltimore, Md) In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 2 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
502-510 9 refs

The Time Reference Scanning Beam (TRSB) Microwave Landing
System {(MLS) 1s being developed by FAA Early in the prototype
hardware phase of the development, the Dwell Gate Processor {DGP)
which operates on the received beam envelope, was selected as the
economic airborne receiver signal processing design for the accurate
estimation of the arrcraft’s angular position in the presence of strong
specular multipath and recever noise The study discussed 1n this
paper was undertaken to review the selection of the DGP in the light
of work done on other processor mechanizations in the internim The
study included the definition of an optimum phase and amplitude
processor against which all of the techniques were compared The
comparison was based on both computer and receiver bench tests It
was conciuded that the DGP 1s the appropriate choice for general
TRSB processing requirements BJ




A78-49905

A78-49905 Dugital simulation and flight venfication of the
F-5E/F Flight Director Computer R Emerson (USAF, Aeronautical
Systems Div, Wright-Patterson AFB, Ohio}, R E Weaver, and R A
Weeks (Northrop Corp, Hawthorne, Calif} In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 2 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
511-518 USAF-supported research

A digital real-time flight ssmulation was performed to determine
the modifications required to an analog Flight Director Computing
System to adapt it to the F-5E/F Aurcraft The investigation assumed
that all gains would be of constant value and that the input/output
of the existing Fhight Director Computer {FDC) would be unaltered
The simulation program was carried out to permit pilot in the loop
evaluations Analog FDC aircraft hardware, from which the baseline
Digital FDC model was derived, was interfaced to the simulation to
allow parallel comparisons and validation with existing analog
computing avionics Flight tests were conducted in a F-5F to validate
that the gain changes made In the FDC as a result of the digital
simulation were compatible with the operational aircraft {Author)

A78-49906 Fiber optic development for tactical fighter
apphcations R W Uhlhorn and R G Autry (McDonnell Aircraft
Co, St Louis, Mo) In NAECON 78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, inc, 1978, p 519-527 5 refs
Navy-supported research

Fiber-optic material evaluations were conducted in four areas
(1) terminations for bundle type cables, (2} extruded cable jacket
resistance to heat and moisture, {3) hydrolytic stability of encapsu-
lating epoxies, and {4) adhesion promotors between fibers and
ferrules Harness assemblies were also evaluated in the following
tests thermal aging, humidity, thermal cycling, and vibration and
flexure An EM immunity and fhight test program is described in
which digital fiber-optic data transfer systems will be installed in two
YAV-8B Harrier test aircraft, the fiber-optic instrumentation for this
program ts described Results of cost/benefit studies on airborne
fiber-optic systems are discussed along with future activities in the
field BJ

A78-49920 Electromagnetic coupling analysis of a Learjet
arrcraft in a lightning environment J C Corbin, Jr (USAF, Flight
Dynamics Laboratory, Wnght-Patterson AFB, Ohio) and D F
Strawe (Boeing Aerospace Co, Seattle, Wash ) In NAECON 78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 2 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
644-648 20 refs

A joint AFFDL/NASA lightning research program was con-
ducted at Kennedy Space Center in July and August of 1977 as part
of Project Thunderstorm {TRIP-77) A NASA Learjet aircraft was
instrumented with E and H field antennas, field mulls, and skin
current sensors to obtain near field ightning data Special cable runs
were nstalled to record induced voltages and currents within the
aircraft As part of the program, an electromagnetic coupling analysis
of the aircraft was developed and applied to predict and interpret
magrutudes and waveforms of induced voltage and current transients
on selected cables and circuits This paper describes the modeling
techniques used to calculate the external induced skin current
density for arbitrary lightning sources, the penetration fields that
produce voltage sources on interior cables and circuits, and the
circutt responses to these sources (Author)

A78-49927 Bank-to-turn /BIT/ autopilot technology R
M McGehee (USAF, Armament Laboratory, Eglin AFB, Fla) and R
I Emmert (Rockwell International Corp, Missile Systems Div,
Columbus, Ohio) In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
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1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 688-696

A bank-to-turn (BIT} steering mechamzation has been developed
and evaluated for a tactical missile concept, resulting in exceptional
short range performance, by employing the maximum maneuvering
capability of an unsymmetrical arframe The control system
employs BIT steering, an adaptive autopilot, and proportional
navigation (with closing velocity} The BIT steering mechanization
altows the large ‘g’ capability of the airframe pitch axis to be applied
in a direction to reduce the total line-of-sight rate The adaptive
autopilot assures adequate performance throughout a large flight
envelope, without exceeding critical values of angle-of-attack and
side-ship A small amount of skid-to-turn maneuvering in conjunctton
with proportional navigation with closing velocity provides high
accuracy against maneuvering targets from all aspects GR

A78-49928 Strapdown seeker guidance for tactical
weapons T R Callen {USAF, Armament Laboratory, Eglin AFB,
Fla, and R D Ehrich (Rockwell International Corp, Columbus,
Ohio) In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 2
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 697-704
A description 1s presented of the work accomplished thus far in
connection with a study which is to determine the best combination
of guidance law structure, signal processing techniques, and achiev-
able seeker and sensor accuracy requirements for the effective use of
strapdown seekers with tactical guided weapons An evaluation is
provided of proportional navigation utilized as the guidance scheme
for air-to-surface weapons with strapdown seekers Attention Is given
to mathematical models of air-to-surface weapons, methods of
generating line-of-sight rates, seeker models and error sources, and
simulation results The results of the study thus far indicate, as
expected, that proportional navigation with reasonable navigation
gain 1s sufficiently sensitive to seeker and scale factor errors to make
implementation extremely difficult GR

A78-49929 In-flight alignment/calibration techniques for
unaided tactical guidance J W Kraemer, N J Roessler, and D M
Brandin (McDonnell Douglas Astronautics Co, St Louis, Mo) In
NAECON '78, Proceedings of the Nattonal Aerospace and Electron-
ics Conference, Dayton, Ohio, May 1618, 1978 Volume 2
, New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 705-711 Contract No F08635-77-C 0210
An evaluation 1s conducted of various alignment/calibration
procedures which permit the use of low-cost sensors in unaided
navigation satisfying tactical misston requirements The missile
navigation system and 1ts interface with the reference launch aircraft
navigation system are illustrated in a figure Strapdown gyros and
accelerometers are included in the missile’s inertial sensor subsystem
To provide the optimum cost-effective utilization of these sensors for
their navigation role, in-flight estimation of critical sensor error terms
1s achieved by processing launch aircraft navigation data through a
Kalman integration filter A description Is presented of the develop-
ment of realistic launch aircraft alignment maneuvers and reduced-
state Kalman filter mechanizations which optimize navigation per-
formance of the strapdown Low Cost Inertial Guidance System G R

A78-49932 The DAIS Executive - An introduction W H
Vandever, Jr (Intermetrics, Inc, Dayton, Ohio} In NAECON 78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 2 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
733-740 8refs



Ninety-five percent of the DAIS Executive was written in J73/1,
thus aiding in 1ts own portability The current implementation was
designed to handle a federated computer network and was imple
mented 1n such a fashion as to isolate the network characteristics
from the Applications Software This has allowed the Applications
Software to be developed with assurance on a virtual single processor
and then transferred to a federated system without modification In
addition, the DAIS executive tables are opumized by having a
pre runtime tool (PALEFAC) create static tables to minimize the
dynamic characternistics of execution and to minimize on memory
requirements Several associated results occur when a standardized
executive interface 1s used In conmjunction with a Higher Order
Language These include the ability to develop a powerful and cost
effective simulator on various host computer systems, the Applica
tion Software has become truely portable, and a Higher Order
Language implementation of the executive itself will add legacy to
the executive and thus the corresponding reduction in errors and
cost (Author)

A78-49933 An interface management approach to soft-
ware development L C Klos {(General Dynamics Corp , Fort Worth,
Tex ) In NAECON '78, Proceedings of the National Aeraspace and
Electrontcs Conference, Dayton, Ohio, May 16-18, 1978 Volume 2
New York, Institute of Electrical and Electrontcs

Engineers, Inc, 1978, p 741-748
The method described was developed for managing interfaces
between software modules through the use of data flow graphs,
computerized interface lists, and automated generation of common
data declarations The tools used to accomplish this are Directed
Flowgraphs and a System Development Interface Manager These
tools and the rationale for using an interface management approach
are exammned Interface management I1s important to real-time
software development, because interfaces are the critical links
between program modules and between avioruc subsystems The
management of these interfaces and therr time relationships in a
controlled and standardized manner requires the clarification of
thought processes and leads to a thorough well-documented design
with better software partittoning and fewer problems (Author)

A78-49934 Dynamic analysis of electrical systems P J
Leong and | S Mehd: (Boeing Aerospace Co , Seattle, Wash } In
NAECON ‘78, Proceedings of the National Aerospace and Electron
ics Conference, Dayton, Ohio, May 1618, 1978 Volume 2
New York, Institute of Electnical and Electronics

Engineers, Inc, 1978, p 752 756
A technique 1s presented for modeling the dynamics of an
arcraft three-phase ac electrical power system The analysis is
accomphished using the EASY model generation and analysis
program, which can determine steady-state operating points, simulate
nonlinear components, generate linearized models, and perform
transient and stability analyses Mathematical models of the major
components of the electrical system, such as the generator, exciter,
voltage requlator, feeders, and load, are denived and implemented
into the standard EASY component representation The program
user can then analyze a system by specifying the topology of a
network of these predefined component models Some sample
stmulation results are included {Author})

A78-49935 # Application of rare earth/transition metal per-
manent magnets to 400 Hz aircraft systems An AF overview W U
Borger (USAF, Aero Propulsion Laboratory, Wrnight-Patterson AFB,
Ohio) In NAECON ‘78, Proceedings of the Nauonal Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 2
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 757-764 9 refs
This paper describes, in overview fashion, the USAF programs
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involving the utihzation of rare-earth permanent magnets in generat-
ing 400-Hz aircraft power All of the programs discussed employ the
vanable speed constant frequency (VSCF) approach, and all are
formulated to consider power generation as well as gas-turbine engine
starting Three specific programs are described (1} 150 kVA
samarium cobalt VSCF starter generator electrical system, {2) SmCo
generator/engine ntegratton study, and (3) permanent magnet
variable speed constant frequency power generation system (flight
test on A-10 aircraft) Additional comments pertaining to permanent
magnet generator (PMG) VSCF systems in general are provided
{Author)

A78-49936 A standard programmable 1/0 for the ad-
vanced arrcraft electrical system power control set J R Perkins, W
T Turnage (Vought Corp, Dallas, Tex ), H Brown, and J Dawvidson
(US Naval Material Command, Naval Air Development Center,
Warminster, Pa) In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 765-771

A description 1s provided of a method whereby the 1/O channels
of the multiplex terminal can be unwersally used for either
multiplexing input signals or demultiplexing output signals The
terminals can be wired directly to either signal source or power
controller devices without having to reconfigure the terminal in
terms of signal conditioning or 1/O assignments via reprogramming
In presenting the universal terminal concept, a brief overview 1s given
on the Solid State Electric Logic (SOSTEL) and Electrical Multiplex
(EMUX) type systems Attention 1s also given to the ‘switched
impedance’ signal interface technique developed primarily for the
purpose of expanding the built-in-test capability of the SOSTEL
system A universal terminal functional diagram 1s presented GR

A78-49937 # Aurcraft electrical system testing and data
reduction using digital techmques E J Caputo (USAF, Aero
Propulsion Laboratory, Wright-Patterson AFB, Ohio) in NAECON
‘78, Proceedings of the National Aerospace and Electronics Con
ference, Dayton, Ohio, May 16-18, 1978 Volume 2
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 772-776
The testing and data reduction of aircraft electrical systems and
electrical system components using digital and computerized tech-
niques 1s discussed The major objective of electrical system testing s
to determine actual power quality of the vartous configurations of
conventional {electromechanical) and solid-state electrical system
components These data are then used to provide information for
future updates of MIL-STD-704 (‘Aircraft Electrical Power Charac-
tenistics’}) The Digital Testing System used by the Air Force Aero
Propulsion Laboratory {AFAPL) 1s examined The system consists of
five major components Several modes of operation are described
Digital computation methods used to reduce the data taken are
discussed Test methods for solid-state power controllers, circuit
breakers, generators, integrated drive generator units, and VSCF
units are outhned Results from some of the testing done at AFAPL
are given Conclusions are presented on the effectiveness of testing of
electrical system components using digital techrmques {Author)

A78-49941 Multi-Function Inertial Reference Assembly
/MIRA/ update R C Burns (McDonnell Aircraft Co, St Louss,
Mo) and J M Perdzock (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohio) In NAECON ‘78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 798-807

This paper presents a summary of the preliminary assessment
task studies that showed significant cost savings were potentially
possible based upon projected improvements in strapped down
technology Laboratory demonstrations provided added confidence
to the preliminary feasibiity assessment Three candidate MIRA
configurations chosen for further analysis leading to the selection of
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a single MIRA design are described Design cnteria for candidate
evaluation are discussed in relation to key study findings 1n the areas
of performance, survivability, rehability, and installation The three
candidate MIRA systems are then discussed in terms of risk
estimation versus potential life cycle cost savings Current design
studies and refinements are leading to the definition and selection of
a single MIRA design which will be incorporated in the MIRA
specification {Author)

A78-49951 Digstal area correlation tracker M G Woolf-
son (Westinghouse Electric Corp , Balimore, Md ) In NAECON '78,
Proceedings of the National Aerospace and Electromics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 2 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
882-886

The Digital Area Correlation Tracker (DACT) and a system
interface were designed and built with the objective to satisfy the
requirements of the ‘single seat’ misston in which the pilot must,
among other tasks, fly the aircraft and provide inputs to the E-Q
sensor system Additional requirements are tmposed on the auto-
tracker to minirmize pilot attention and command inputs DACT uses
no preprocessor controls to elimmate the need for video gain,
threshold, and contrast polarty adjustments These requirements
have been eliminated because the DACT employs direct conversion
of the analog video signal into 5-bit digital data rather than threshold
circuits which convert the analog wvideo signal to one bit data
Aspects of tracker operation are explained from a concept point of
view GR

A78-49952 # Prediction of angular disturbances from aur-
frame members to arborne electro-optical packages P W Whaley
and D L Brown (USAF, Flight Dynamics Laboratory, Wright
Patterson AFB, Ohio) In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Confererce, Dayton, Ohio, May 16-18,
1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 887-896 9 refs

A description 1s presented of the general frequency response
behavior of aircraft angular vibration relative to linear vibration For
two sets of atrcraft data, the angular vibration Power Spectral
Density (PSD) falls off less steeply than does the linear vibration PSD
at higher frequencies Comparisons to available data from two
aircraft show that these prediction models given good predictions of
the angular PSD shape with respect to frequency Until complete
knowledge concerning the characteristics of aircraft angutar vibration
1s available, the designer can use the shape function to predict
angular vibration PSD Aspects of theoretical development are
discussed, taking into account the Bernoull-Euler beam, the Timo-
shenko beam, cylindrical shell dynamics, and parameter choices G R

A78-49954 Moduiar target acquisition and designation
systems. M W lverson (Honeywell Inc, Avionics Div, St Louis
Park, Minn} In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 905 909

It has been found in recent conflicts that the effectiveness of
weapons has been hmited by a faillure to hit the target Missiles and
projectiles can be sent much beyond the limit of the area for which
an accurate detection, location, identification, and tracking of targets
1s possible The more uncertain the target location, the larger the
number of volleys required to destroy a target The significance of
the anti-aircraft threat in Central Europe 1s examined and alternatives
are discussed to extend the effective range of the weapons in this
hostile environment it s found that there are really no alternatives
as such Instead combinations of different systems are needed in a
mix which will yield the highest probability of success with the
lowest losses A description s presented of two of the systems
needed n the future system mix, taking into account the Target
Acquisitton RPV and the Mast Mount Helicopter In particular,
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attention 1s given to a modular Target Acquisition System which has
been designed for these applications GR

A78-49956 The versatility of Jowal J73 in avionics sys-
tems. T E Matysek (Westinghouse Electric Corp, Pittsburgh, Pa)
In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 2
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 928-933
A complete Avionics Systems Operational Software Package
must be able to handle logic functions, equation writing, and 1/O
block packing for 1/O to peripheral devices A description 1s
presented of Jovial J73 which has the capability to handle all of
these needed functions The compiler i1s written in machine indepen-
dent FORTRAN and produces assembly language for use on the
currently used computer An intermediate language s generated and
the target machines nstructions are easily substituted in the
compilter’s working tables To provide a different assembly language,
the compiler code generation tables would need to be changed
Attention is given to the logical functions in Jovial, equation writing
in Jowial, aspects of 1/O block packing, and questions of compiler
verification GR

A78-49957 A flight simulation high order language study
C L Braun (SofTech, Inc, Waltham, Mass) In NAECON °78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 2 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
934-940 7 refs Contract No F33615-76-R-0029
This paper describes a study, conducted for the Air Force
Human Resources Laboratory (Contract No F33615-76-R-0029), to
determine the requirements for a Higher Order Language (HOL) for
programming modern flight training simulators The objective of this
study was to determine the suitability of existing HOLSs to the flight
training simulator area, not to define a new HOL The approach
taken in this study for HOL evaluation and selection 1s applicable in
other areas, especially those areas where assembly languages are in
wide use because of the presumed inadequacy of existing HOLs
{Author)

A78-49959 Higher order languages for avionics software -
A survey, summary and critique R J Rubey (SofTech, Inc,
Waitham, Mass) In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 2 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 945-951 28 refs

This paper surveys the activities of the last ten years with regard
to avionics Higher Order Languages (HOLs) It presents reasons why
HOLs were late arriving in the avionics arena and why they have not
been more widely used today In particular, the published exper-
lences with existing HOLs 1n avionics appplications are summarized
Descriptions of important HOL evaluation criteria, such as ‘ef-
ficiency’ and ‘programmer productivity’ are presented and the
reported measurements with respect to these criteria are discussed
The problems and deficiencies of past reporting with respect to these
criteria are highlighted In additon to this summary of the
quantitative information regarding avionics HOL use, the need for
improvements are discussed This includes the relationship of the
HOL to the total software development process, the improved
software tools that can be employed, and the level of HOL
documentation available {Author)

A78-49961 Modeling refinements for the rectified super-
conducting alternator T A Stuart (Toledo, University, Toledo,
Ohio} and M W Tripp {Detrort Edison Co, Detroit, Mich) In
NAECON 78, Proceedings of the National Aerospace and Electron-
ics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3

New York, Institute of Electrical and Electronics



Engineers, Inc, 1978, p 1002-1009 10 refs Grants No AF-AFOSR-
76-2997, No AF-AFOSR 77-3413

Certain characteristics of an earlter steady state model developed
by Stuart and Tripp (1977) for the rectified sunerconducting
alternator are examined The earlier approach involved the derwvation
of a set of five nonlinear equations, these equations were then solved
via a standard Newton-Raphson aigorithm, and the solution was used
to evaluate several other variables The present paper carries out an
analysis which shows that the earlier model can be improved by
eliminating an ambiguity associated with the ac field current and by
reducing the number of system equations from five to two Data are
included to show that the modified equations are consistent with the
earlier model BJ

A78-49962 Impact of amrcraft electrical power quality on
utifization equipment A W Schmidt and E T Reiquam (Boeing
Commercial Awplane Co, Seattle, Wash) In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 3 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
1010-1014 5 refs

Aircraft electric power characteristics impose significant penal-
ties - associated with voltage surges, voltage sptkes, frequency
transients, long power interruptions, unbalanced phase voltages, and
waveform distortion - on avionics systems This paper presents a
quahitative assessment of penalties imposed on avionics systems and
discusses some methods for improving power quality characteristics
In support of the penalty assessment, technical and cost data are
presented for a large number of self-contained power supplies of
avionics equipment BJ

A78-49965 Station deselection procedures to support
automatic Omega recewer operation R D Healy (Analytic Sciences
Corp, Reading, Mass) In NAECON ‘78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16 18, 1978 Volume 3 New York, Institute of
Etectrical and Electronics Engineers, Inc, 1978, p 1026 1030 9
refs Contract No F19628-77-C-0033

The paper discusses four types of propagation modeling errors
which can lead to navigationally significant errors in indicated Omega
position {1} wrong-way path, (2) westerly signal traverse of
magnetic equator, (3) sudden ionospheric disturbances, and {4) polar
cap anomalies It 1s shown that position errors can be minimized by
using the manual deselection feature of the receiver An Omega
station selection chart 1s presented containing specific recommenda-
tions for station deselection in a number of worldwide locations B J

A78-49966 Performance of a differential Omega-ring laser
strapdown aircraft navigator C San Giovanni, Jr {Sperry Rand
Corp, Sperry Gyroscope, Great Neck, NY) In NAECON '78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 3 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
1031-1043 15 refs

The accuracy performance of an aircraft differential Omega ring
laser strapdown system s evaluated on the basis of a time history of
rms position, velocity, and attitude errors Simulation results are
presented for a vehicle trajectory generally corresponding to a close
ar support misston A ground align period 15 included For the
assumed nomunal error models, 1t 1s shown that horizontal velocity
error can be bounded to a steady state value of approximately 1
m/sec rms A complete three-axis mathematical model was used In
the analysis to represent the error propagation characteristics of the
strapdown system BJ

A78-49967 Real-time simulators for augmented inertial
navigation systems S C Bose (Litton Industries, Guidance and
Control Systems Dw, Woodland Hills, Calif )} In NAECON '78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 3 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
1044-1053
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The design, implementation, and operation of real-time stmula-
tors for augmented 1nertial navigation systems are described Detailed
mathematical models of the inertial platform, the Doppler radar
sensor, and the aircraft flight profile generation are presented The
actual software design of the simulator 1s not discussed BJ

A78-49968 Rehability of inertial navigation systems A J
Brann (Litton Industries, Guidance and Control Systems Div,
Woodland Hills, Calif} tn NAECON ‘78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 3 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 1054-1060

An analysis of several major military and commercial INS
programs over the last 20 years 1s performed The results of the
analysis show that the older analog INS have low predicted MTBFs
using today’s prediction technigues More modern technology INS
(the last 10 years) used in both military and commercial application
show comparable predicted MTBFs using identical environmental
factors When an attempt 1s made to account for the differences
between military and commercial apphcation with respect to
temperature, vibration, and on/off cycling, 1t 1s noted that the
principal reason for higher MTBF of commercial INS 1s environmen-
tal Present-day design and test techniques for assuring high field
rehabihity of INS are described BJ

A78-49971 The AN/APX-100/V/ transponder J T
Skudrna and G L Vogt (Bendix Corp, Communications D,
Baltimore, Md) In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 3 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 1086-1093
The AN/APX 100{V), an ntegrated panel-mounted transponder
has been developed for military awrcraft through the use of
microminiaturization n both digital and RF circuitry This paper
describes the system design and system integration of the trans
ponder and gives attention to considerations of rehabihity, main-
tatnability, and human factors Performance improvements incor
porated in the transponder are discussed in detall with attention
given to such features as diversity, automatic overload control, built
In test, solid state transmitter, and alternate remote configuration
8J

A78-49972 Dual band airborne SATCOM terminal E M
Perdue and G K H Tsao (Raytheon Co, Equipment D, Sudbury,
Mass ) In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 1094 1096 5 refs Contract No
F33615-73-C-4036
An experimental arrborne low level terminal 1s developed for
command and control communications via either the DSCS satellites
in the SHF band or the LES-8/LES-9 satellites in the EHF band The
terminal utilizes a agile frequency synthesizer system 10 generate
carrier frequencies with exceptionally low phase noise, wide carrier
tuning range and short switching settling tme The dual band
SATCOM terminal system interfaces at a 70 MHz IF with a
pseudo-noise spread spectrum MODEM, USC-28 and at a 700 MHz
IF with a frequency-hopping MODEM, OM-53 {Author)

A78-49973 Digital system architecture for a 1980's jam-
mer E M Drogin (Cutler-Hammer, Inc, AL Div, Deer Park, N Y )
In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 1097-1103 6 refs
The AN/AIQ-161, imitially designed for the B-1 bomber, is an
automatic, fully power-managed jamming system The network
which sends commands and receives status data from the jamming
hardware may be characterized as a nonhomogeneous federated
multicomputer This paper describes the jamming logic orgamization,
the data bus structure, and the rationale behind the data rate
requirements imposed on the network components The jamming
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system employs advanced concepts which will have general applica-
tions tn the command and control field for many military arrcraft
and ships deployed in the 1980s BJ

A78-49975 Constant false alarm rate detector for a pulse
radar 1n a mantime environment L G Cole (Westinghouse Electric
Corp, Pittsburgh, Pa) and P-W Chen (Boeing Aerospace Co,
Seattle, Wash) In NAECON ‘78, Proceedings of the Nattonal
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 3 New York, Instutute of
Electrical and Electronics Engineers, Inc, 1978, p 1110-1113
Contract No F19628-70-C-0218

A new doubly adaptive detector with target discrumination
circuitry 1s proposed, based on the use of an auxihary parallel
adaptive detector in addition to the conventional main adaptive
detector The target discrimination circuttry I1s a ssmple logic circuit
inserted between the detection cell and the clutter average cells This
logic circurtry prevents the target from entering the succeeding
clutter average cells by replacing the target report with the clutter
average established previously Therefore, the overall clutter average
will not be rarsed significantly No detection degradation for the
adjacent cell will result, which minimizes target-to-target interfer
ence BJ

A78-49976 A high duty factor chirp radar M B Ringel
(Westinghouse Electric Corp, Baltimore, Md) In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 3 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
1114-1119

A system description and simulation results are presented for a
high-duty-factor gated chirp radar Appropriate gating and processing
of a suitable chirp signal completely ehminates the degradation
suffered by a parually echpsed chirp signal and allows the transmis-
sion of a signal of 50% duty cycle [n addition, the matched filter for
a gated chirp signal can be obtarmned as a straightforward modification
of that for a standard chirp signal The advantages and disadvantages
of gated chirp are reviewed BJ

A78-49977 Air-to-air designate/track with time sharing J
L Farrell, M Tom, and C Nemec (Westinghouse Electric Corp,
Systems Development Div, Baltimore, Md) In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Chio, May 16-18, 1978 Volume 3 s New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
1121-1127

The paper describes a system of selective designation which
provides high data rates for all targets under consideration, thus
enabling multitarget tracking under severe dynamic conditions A
digital program simulates flight paths for the interceptor and up to
10 maneuverable targets, while verifying the application of modern
estimation techniques to all track files Both optimal and suboptimal
esumation are used to maximize computational effictency The
optimal algorithm tracks an accelerating vehicle {acquired at sonic
speed) having a 20g thrust maintained for 1 5 sec after acquisition
Suboptimal estimation at varying data rates 1s used for supersonic
and subsontc aircraft Processing 1s organized in such a way that only
the highest-priority target warrants high-precision tracking, while the
suboptimal algorithm 1s designed for maximally etficient time
sharing BJ

A78-49984 Autothreshold autoscreener/FLIR system D
Serreyn, M Geokezas, R Larson, and K Fant {Honeywell, Inc,
Minneapolis, Minn} In NAECON 78, Proceedings of the National
Aerospace and Electromics Conference, Dayton, Ohto, May 16-18,
1978 Volume 3 ,New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 1180-1185
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The target screener/FLIR system was designed to operate on
imagery data from an AAS-27 sensor It detected man-made objects
{(MMO’s) and cued the operator by displaying a symbol at each sector
area containing MMO’s In the present paper, a modification of the
system 1s discussed in which the thresholds for manual extraction of
canchdate MMOQ’s were eliminated by autothreshold, which 1s an
automated technique to extract edges and bright signals With this
technique, 1t proved possible to detect MMO’s with a detection
probability of 91 2 percent at a 4 3 percent false alarm probability

vP

A78-49985 # Infrared recewver performance S J Dunning
(USAF, Data Systems Diwv, Sunnyvale Air Force Station, Cahif } and
S R Robinson (USAF, Institute of Technology, Wright-Patterson
AFB, Ohio} In NAECON ‘78, Proceedings of the National
Aerospace and Electronics Conference, Dayton, Ohio, May 16-18,
1978 Volume 3 New York, Institute of
Electrical and Electronics Engineers, Inc, 1978, p 1186-1193 9
refs

The performance of an optical receiver which uses the target’s
spectral signature to detect the target 1s discussed The recewer
processes the signal in several narrow frequency bands It is based on
a statistical model in which the field in each band is represented in
the form of a Gaussian random process whose moments depend upon
the target and background characteristics The signal Is detected by
an array of power detectors whose outputs are modeled as random
variables characterized by noncentral chi-square probability density
functions VP

A78-49987 Assessment of dynamic coordinate alignment
for elastic awrcraft C Wakefield (Charles Stark Draper Laboratory,
Inc, Cambridge, Mass) In NAECON ‘78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 3 New York, Institute of
Electrical and Electromcs Engineers, Inc, 1978, p 1199-1204
Contract No F33615-77-C-1121 AF Project 7629

A description 1s presented of some results for Kalman type filter
algorithms that 1gnore the colored nature of the noise This implies
that the noise Is treated as If it were mutually uncorrelated white
noise The data used to drive the filter 1s synthetically generated
angular rates and accelerations that contain appropriate aeroelastic
characteristics of a B-52 type aircraft The effects of various classes
of instruments used to sense linear and angular motion are also
described The resuits presented illustrate the effect of some
unmodeled error sources and improvements that can be achieved by
simple modeling of specific error terms As a consequence, certain
classes of inertial measurement systems can be eliminated as possible
candidate systems regardless of the type of filter employed, adaptive
or otherwise GR

A78-49988 High-accuracy three-dimensional image recon-
struction for an airborne line-scanning system C J Vahlberg and C
C Ormsby {Analytic Sciences Corp, Reading, Mass ) In NAECON
‘78, Proceedings of the National Aerospace and Electronics Confer-
ence, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 1205-1211
A data processing system has been developed to accurately
analyze data produced by an airborne line-scanning system The
objective 15 the creation of a three-dimensional sensor data base
which will be used in the evaluation of correlation guidance systems
To accurately form this data base, the aircraft track and a variety of
instrumentation parameters must be estimated to an accuracy
beyond that normally possible using the available instrumentation
(LTN-51 inertial measurement unit, laser ranging system, and metric
camera) This paper presents the data analysis methodology and
resulting computer program structure created to achieve these
objectives, along with a sample of the results {Author)

A78-49989 Accuracy requirement and cost ervectiveness
of GPS-aided INS for tactical fighters P P Chen (Northrop Corp,



Electro-Mechanical Diwv, Anaheim, Calif) In NAECON ‘78, Pro-
ceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 3 New
York, Institute of Electrical and Electronics Engineers, Inc, 1978, p
1212-1218

A method of deriving the Inertial Nawigation System (INS)
accuracy requirement in a Global Positioning System (GPS)-aided
INS configuration for tactical fighters and an assessment of its cost
effectiveness are presented Scenario and avionic performance param
eters essential to this configuration are 1dentified and their tradeoffs
are established Kalman covanance analysis 1s applied to determine
the overall navigation performance In an environment with and
without jamming and for various INS qualities The analysis results
show that an INS with an accuracy of 4 to 8 nmi/hr Circular Error
Probable (CEP) will be sufficient when aided by GPS for tactical
fighters A 30 to 60 percent cost saving over current fighter
navigation systems 1s predicted by employing the configuration with
a strapdown INS (Author)

A78-49991 # F-15 avionics Bulltin-Test L E Lang (USAF,
Aeronautical Systems Div, Wrght-Patterson AFB, Ohio) In
NAECON 78, Proceedings of the National Aerospace and Electron
ics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 1225-1230
In the present paper, the avionics Built-in-Test (BIT) design and
development for the F-15 aircraft 1s discussed The basic weapon-
system maintenance concept and BIT design philosophy are re-
viewed, and some problems encountered during integration of the
various BlT-capable avionic systems are discussed Field experence
with BIT has shown that allowing BIT to detect one time or short
duration faults may cause problems in matntenance under an F 15
type concept Time delaying or filtering of BIT signals has proven to
enhance user confidence in BIT by restricting LRU latches to
indicating only hard failures which can be confirmed and repaired in
the shop Some examples of these techniques in F-15 avionics are
presented VP

A78-49997 A parametnc analysis of TERCOM false fix
probablity E H Conrow (General Dynamics Corp, Convair
Aerospace Div, San Diego, Calif} In NAECON ‘78 Proceedings of
the National Aerospace and Electronics Conference, Dayton, Ohio,
May 16-18, 1978 Volume 3 New York,
Institute of Electrical and Electronics Engineers, Inc, 1978, p
1271-1277

Terrain contour matching {TERCOM) 1s a map-matching tech-
nique that uses elevation data of the earth’s surface for position
location and navigation updating in some systems The accuracy of
TERCOM, like other map-matching methods, s affected by temporal
(environmental) and geometric vanations and noise between
computer-stored reference and sensor (altimeter)-generated test
scenes In this study a Monte Carlo simulation using the MAD
algorithm, was developed to investigate the sensitivity of various
reference and sensor scenes, and vehicle parameters on the TERCOM
false fix probability From this, an estimate was made of the level of
each parameter necessary to significantly tmpact TERCOM per-
formance (although some scene-to-scene variation should be ex

pected) {Author)
A78-49998 Advanced pattern matching for navigation and
gutdance D H Close and C A McNary (Hughes Research

Laboratories, Mahbu, Calif} in NAECON 78, Proceedings of the
National Aerospace and Electronics Conference, Dayton, Ohio, May
16-18, 1978 Volume 3 New York, Institute of
Electrical and Electrorics Engineers, Inc, 1978, p 1278-1280
Contracts No F30602-76-C-0074, No F30602-77-C-0049, No
F33615-77-C-1227

We describe an advanced pattern matching system for providing
navigational updates This system uses syntactic image features, such
as straight line segments and segmented regions, to build a semantic
model of image content Matching of reference and sensed models
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permits a match point computation that provides the navigational
fix We discuss generic and derived features, feature based image
models, and the optimization and evaluation of a baseline pattern
matching system {Author)

A78-50001 Combinatorially derived limits on the surface
return for an air/surface monopulse ranging radar R E Wiicox
(Emerson Electric Co, Electronics and Space Div, St Louws, Mo )
In NAECON ‘78, Proceedings of the National Aerospace and
Electronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics

Engineers, Inc, 1978, p 1296-1302 11 refs
This paper presents a systematic approach to placing limits upon
the simultaneous values of the sum and difference channels in a given
range gate for a bounded but large variety of surface topologtes with
segmented sections of different cross section contributing to the
return Combinatorial generating functions are constructed over a
defined antenna gain space which enumerate and define all possible
returns These 1n turn are examined for particular partitions which
yield maximum and minimum electromagnetic returns The paper is
concluded with a specific example to dlustrate some of the principles
that are involved (Author)

A78-50002 A frequency-selective YIG limiter for airborne
FM/CW X-band radar S N Stutzer and H Goldie (Westinghouse
Defense and Electronic Systems Center, Balumore, Md) In
NAECON ‘78, Proceedings of the National Aerospace and Elec-
tronics Conference, Dayton, Ohio, May 16-18, 1978 Volume 3
New York, Institute of Electrical and Electronics
Engineers, Inc, 1978, p 1303-1308 8 refs Contract No
F33615-76-C-1036
This paper describes a multistage frequency-selective power
limiter in which the limiting takes place in three tandem connected
stages The diameters of the YIG sphere power-limiting elements
used In each stage are optimized for sharpest selectivity, lowest
threshold, and widest dynamic range The passive YIG hmiter
provides 28 dB of dynamic range, will handle up to 3 watts CW, has a
1 percent bandwidth in X-band, and has a below-threshold loss of 17
dB  Limited output power 1s under 5 mulliwatts, third order
intermodulation products at the output are better than 20 dB down
from a 0 dBm in-band signal beating with a second in-band signal of
+33 dBm The device has application to high power FM/CW
monostatic radars when simultaneous transmission and reception is
required, also to RF signal leveling, long term RF memory loops for
ECM, ordinary limiting, and protection of communications receivers
from strong RF signals without causing loss of reception during the
overload period {Author)

A78-50007 A flight qualitied graphics generator R C
Landgraf (Boeing Wichita Co, Seattle, Wash) In NAECON ‘78,
Proceedings of the National Aerospace and Electronics Conference,
Dayton, Ohio, May 16-18, 1978 Volume 3 New
York, Institute of Electrical and Electronics Engineers, inc, 1978, p
1357-1363

A fhght qualified Graphics Generator (GG) which has been
developed for use on the B-1 Defensive Avionics System will be
described in this paper The GG generates the symbol and graphic
displays which provide information to the defensive operator to
enable him to defend the B-1 aircraft The information 1s displayed
on two cathode-ray tube (CRT) Electronic Display Units {EDU) The
GG features interchangeable circuit cards which require no recalibra-
tion when cards are substituted The refresh rate is automatically
adjusted based on quantity of imagery, thereby avoiding loss of
displayed information The factors considered in choosing dot
writing instead of stroke or television techniques will be discussed,
some of these factors are positioning control, line closure, crcuit
complexity, and adjustments required during circuit card manufac-
turing tests A block diagram will be presented and the operation of
the GG will be described (Author)



A78-50125

A7850125 # Operating characteristics of bypass turbojet
engines (Ekspluatatsionnye kharaktenistiki dvukhkonturnykh turbo-
reaktivnykh dvigateles) A L Khachkin  Moscow, lzdatel'stvo
Transport, 1978, 128 p 36 refs In Russian

The bypass engines of commercial aviation are the subject of
this book which nvestigates the effects of operating conditions on
engine parameters and indices and also the cost aspects of engine
operation The results of numerous studies on the effect of bypass
ratio on engine characteristics are summarized The principal paths
for increasing the efficiency of bypass engines are explored PTH

A78-50160 # Flight controls of Army/Hughes YAH-64 ad-
vanced attack helicopter R E Lane (Hughes Helicopters, Culver
City, Calif) In Guidance and Control Conference, Palo Alto, Calif ,
August 7-9, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
1-8 (AIAA 78-1237)

The flight controls of the YAH-64 have been designed to meet
strict requirements In performance, maintainability, survivability,
weight, human factors and cost To achieve these requirements a
blend of mechanical, hydrautic and electronic flight controls has
been used which provides the necessary handling qualities to perform
day or night missions in the critical NOE environment {Author)

A78-50161 # An investigation of potential control-display
configurations for V/STOL awrcraft B J Eulrich and J V Lebacqz
{Calspan Corp, Buffalo, N Y} In Guidance and Control Confer-
ence Palo Alto, Calif , August 7-9, 1978, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 9-11 8 refs Contract No
N62269-77-C 0561 (AIAA 78-1238)

A literature review and analytic study was conducted to define
potential combinations of control system and display presentation
characteristics that will permit VTOL instrument decelerating ap-
proaches to small ship platforms under adverse weather conditions
The study consisted of a review of operational and experimental
VTOL results since 1973, the development of procedures to relate
these results to the pilot-centered control-display requirements as a
function of approach trajectory and environmental factors such as
wind/turbulence, and finally to combinations that may be hypothe-
sized to provide an all-weather VTOL capability {Author}

A78-50162 # Performance of a ring laser strapdown attitude
and heading reference for aircraft C San Giovanni, Jr {Sperry Rand
Corp, Sperry Gyroscope, Great Neck, NY) In Guidance and
Control Conference, Palo Alto, Calif, August 7-9, 1978, Technical

Papers New York, American Institute of Aero-
nautics and Astronautics, Inc, 1978, p 12-19 16 refs (AIAA
78-1240)

This paper descrnibes an accuracy performance analysis of a
generic ring laser strapdown attitude and heading reference system
(AHRS) operating 1n an aircraft environment The system configura-
tion Involves the use of magnetic heading and airspeed sensors to
provide the required heading and velocity reference information The
analysis 1s based on the assumed use of an optimal (Kalman)
fifteen-state filter to process the available measurement data
Covariance analysis results are presented to indicate the relationship
of system accuracy performance to gyro dnft and to wind model
characteristics Results show that, under straight and level flight
conditions, a pitch/roll accuracy of approximately 4 arc-min (rms)
can be provided using ring laser gyros with 0 15 deg/sq root hr ‘white
noise’ dnft Selection of gyros with white noise drift of 0 05 deg/sq
root hr will reduce these errors to approximately 2 5 arc-min (rms)
per axis These gyro drift characteristics are well within the range of
current ring laser gyro designs The study also showed that the
magnitude of wind variations in the 4 5-7 rad/hr frequency region 1s
an important characternstic of this error source (Author)

A78-50163 # Optimal terrain-aided navigation systems L
D Hostetler (Sandia Laboratories, Albuquerque, N Mex)} In
Guidance and Control Conference, Palo Alto, Calf, August 7.9,
1978, Technical Papers New York, American
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Institute of Aeronautics and Astronautics, Inc, 1978, p 20-30 25
refs Research supported by the US Department of Energy (AIAA
78-1243)

The basic framework for applying Kalman filtering techniques
to radar terrain-clearance data is investigated By recursively Kalman
processing each individual radar measurement separately, a whole
new class of terrain-aided navigation schemes becomes available
which in the past could not be developed by using simple correlation
algorithms To diminish the effect of terrain nonlinearities, adaptive
stochastic hinearization techniques are utilized in a second-order filter
formulation As an application example, results are presented
indicating the performance improvements available through con-
tinuous terrain-aiding of an inertial, an ar-data, and a velocity-
sensing navigation system (Author)

A78-50179 # Shipboard launch and recovery of RPV heli-
copters 1n high sea states G Gevaert and E Schulze {Lear Stegler,
Inc, Santa Monica, Calif} In" Guidance and Control Conference,
Palo Alto, Calif, August 7-9, 1978, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 175182 7 refs (AIAA 78-1269)

We have recently completed an analytical design of a fully
automatic helicopter shipboard recovery system Two simulated
vehicles were used in the study, the Gyrodyne QH-50 drone
helicopter and a Development Sciences, Inc {DSI) rotary-wing
research RPV Guidance and control algorithms were developed to
successfully land the aircraft on board a nonaviation ship in high
seas The study employed six DOF helicopter models and recorded
ship motion data in both fully automatic and remote pilot-in-the
loop simulations which were used to establish statistical perfor-
mance The simulation, developed system and the tradeoffs that led
to the final design are described in this paper The expected
performance as a function of recovery conditions and recommended
cniteria for successful recovery are presented The study indicates
that safe launch and recovery in sea state 5 are possible {Author)

A78-50181 # RPV flying qualities design critenna T L
Neighbor {USAF, Flight Dynamiks Laboratory, Wright-Patterson
AFB, Ohio) and C D Wiler (Rockwell International Corp, Los
Angeles, Cahf) In Guidance and Control Conference, Palo Alto,
Calif , August 7-9, 1978, Technical Papers New
York, American Institute of Aeronautics and Astronautics, Inc,
1978, p 192-201 5refs (AIAA 78-1271)

In January 1976, a contract with an Amencan aerospace
company was initiated by the Air Force with the objective to
establish a framework for remotely piloted vehicle (RPV) flying
qualities critena Later phases of the program were to provide data
for that framework One of the essential aspects of RPV flying
qualities criteria 1s that they must consider the total RPV system
This includes not only vehicle stability and control, but must also
encompass automatic and manual control, command and data link,
and man-machine interfaces The general organization of the scope
and classification section 1s considered, taking into account vehicle
classes, flight phases, and the level of RPV flying qualities The
system requirements examined are related to automatic control,
manual control, stability margins, operation and interface, and
atmospheric disturbances GR

A78-50182 # Guidance and control problems in semiauto-
matic recovery of the Aquila RPV T R Beal (Lockheed Missiles and
Space Co, Inc, Sunnyvale, Calif) In Guidance and Control
Conference, Palo Alto, Calif, August 7-9, 1978, Technical Papers

New York, American [nstitute of Aeronautics
and Astronautics, Inc, 1978, p 202-207 (AIAA 78-1272)

This paper describes the recovery system for the Aquila RPV
developed by Lockheed Missiles & Space Company, Inc (LMSC), for
the US Army The approach flight control concept I1s presented, as
are the guidance command algorithms that control the flight to a
fixed ghde slope boresighted to a TV camera The camera s located
on the ground behind a vertical net and is adjusted to define a 4-deg
glide slope leading into the net To recover the RPV, an operator
controls the motion of a cursor on a TV screen to follow the RPV



image as closely as possible The coordinates of the cursor provide
the basis for the guidance command algorithms Also, in this paper
the predomnant sources of error n the recovery system are
identified and analyzed, computer modeling of the human operator
transfer function 1s discussed, and the effects of sharp-edged gusts on
recovery performance are presented {Author)

A78-50183 # The evolution of a remotely piloted vehicle
microprocessor flight control system M Woolley (Teledyne Ryan
Aeronautical, San Diego, Cahif) In Guiudance and Control Confer-
ence, Palo Alto, Calf, August 7-9, 1978, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 208-225 10refs (AIAA 78-1273)

The development of a microprocessor flight controf system
{(MFCS) for RPVs 1s traced through the evolution of the control
concepts to the flight testing of the MFCS RPV control law
concepts were applied in the digital system and provided a natural
division for multirate computations, significantly alleviating compu-
tational requirements Analytical aspects of the design process, such
as 2-transform analyses, sample rate determination, computational
constraints and simulation analyses are discussed Data obtained
from the MFCS flight tests are presented and compared with
simulation results and with the test data for a current analog system

BJ

A78-50184 # Guaranteed cost control of linear systems with

uncertain parameters - Applhcation to remotely piloted vehicle fhight

control systems. A Vinkler (Cahforma Institute of Technology,

Pasadena, Calif) and L J Wood In Guidance and Control

Conference, Palo Alto, Calif , August 7-9, 1978, Technical Papers

New York, American !Institute of Aeronautics

and Astronautics, Inc, 1978, p 226-234 22 refs Research sup-
ported by the Teledyne Ryan Aeronautical (AIAA 78-1274)

tn many physical systems, an accurate knowledge of certain
parameters 1s very difficult or very expensive to obtain The designer
of an RPV flight control system, for example, frequently has
available little data regarding aerodynamic coefficients, due to a lack
of wind tunnel tests Based on the concept of guaranteed cost
control, an algorithm has been developed to analyze the effect of
parameter uncertainties on closed-loop system stability An exten-
sion of this algorithm results in a technique for choosing constant
feedback gains which result in stable closed-loop behavior for a range
of parameter values This technique has been applied to the design of
a lateral autopilot for a rudderless RPV with uncertain aerodynamic
coefficients (Author)

A78-50185 # Software development for fly-by-wire flight
control systems J A Bosch and P Briggs (General Electric Co,
Binghamton, N Y ) In Guidance and Control Conference, Palo Alto,
Calhf, August 7-9, 1978, Technical Papers New
York, American Institute of Aeronautics and Astronautics, Inc,
1978, p 235-250 8 refs {(AIAA 78-1276)

A rigorous computer program documentation and configuration
control procedure 1s being applied successfully to the development of
the Operational Program for the F-18 Flight Control System
Approximately 50% of this program implements and supports the
flight cnitical foreground tasks, and the remainder implements
builltain tests in the background The traditional software develop-
ment concept has been modified to incorporate ‘incremental
progress’ and ‘manage the feedback’ approaches, which are described
in this paper Fundamentally, the software development process
described provides an effective and rapid method to identify and
correct errors while assuring successful development within a
compressed time schedule {Author)

A78-50186 # Improved combat survivability for fly-by-wire
sensor systems. H Berman and J Boudreau (Grumman Aerospace
Corp, Bethpage, N.Y.) In Guidance and Control Conference, Palo
Alto, Cahf, August 7-9, 1978, Technical Papers

New York, American Institute of Aeronautics and Astronautics, inc,
1978, p 251-263 7 refs Contract No F33615-77-C-3041 (AIAA
78-1277)
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Recent developments in Digital Fly-By-Wire flight control
technology can offer improved survivability for combat aircraft
Redundancy, which i1s used to achieve the desired levels of reliability
and failure tolerance, can also lead to decreased vulnerability Results
are presented that show that sensor dispersion, in combination with
analytic redundancy techniques, enhances flight control system
survibability However, dispersion of flight control sensors, eg,
gyros and accelerometers, can cause problems in sensor redundancy
management and in control law dynamic performance It 1s shown
that these problems, which are due to lke sensors measuring
different elastic motions and rigid body kinematic effects, can be
eliminated by using state estimators to remove these effects from the
sensor data (Author)

A78-50187 # Triplex digrtal fly-by-wire redundancy manage-
ment techniques T F Westermeier (McDonnell Aircraft Co, St
Louis, Mo} In Guidance and Control Conference, Palo Alto, Calf,
August 7-9, 1978, Technical Papers New York,
American {nstitute of Aeronautics and Astronautics, Iinc, 1978, p
264-271 7 refs (AIAA 78-1279)

Operational fly-by-wire (FBW) systems, whether analog or
digital, are today mostly quadruplex The introduction of digital
computers into FBW systems presents the possibility of reducing the
redundancy level from quadruplex to triplex {even, in some cases,
duplex) with attendant system benefits reduction in maintainability,
size, weight, power, and cost Quantitative data 1s introduced to
show the faillure coverage needed to achieve acceptable system
reliabtlity Redundancy management techniques are presented, their
failure coverage determined, and an analytical link established
between these techniques and system rehability The conclusion s
that a triplex system 1s both desirable and achievable (Author)

A78-50193 # Optimat flight control synthesis wia pilot
modeling O K Schmidt (Purdue University, West Lafayette, ind }
In Guidance and Control Conference, Palo Alto, Calif , August 7-9,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc , 1978, p 309-313 10
refs (AIAA 78-1286)

The paper deals with the development of a synthesis approach
usable 1n the absence of quantitative aircraft handling quabities
specifications, and includes explicitly design objectives based on
pilot-rating concepts by means of an optimal-control pilot model
The methodology uses the pilot’s objective function (from which the
pilot mode! evolves) to design the stability augmentation The
procedure involves simultaneously solving for the stability augmenta-
tion system gains and pilot modef via optimal control techniques
Simultaneous solution 1s required In this case since the pilot model
{gatns, etc } depends upon the augmented plant dynamics, and the
augmentation I1s obviously not a priori known {Author)

A78-50194 # Flight investigation and theory of direct side-
force control W B Binnie (US Naval Airr Training Command,
Washington, DC) and R F Stengel (Princeton University, Prince-
ton, NJ) In Guidance and Contro! Conference, Palo Alto, Calif ,
August 7-89, 1978, Technical Papers ! New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
314-324 11 refs Office National d’Etudes et de Recherches
Aerospatiales Contract No 18,884/SAT,2/LL (AlAA 78-1287)
Several side-force command modes were implemented for flight
test in Princeton’s 6-DOF Variable-Response Research Aircraft
{VRA), and pilot opinions of these modes were assessed, emphasizing
the requirements of crosswind landing Command modes included
proportional and rate thumb-switch, lateral stick, and rudder pedal
commands, together with various biending ratios of side-force panel
deflection with ailerons and rudder Pilot preferences were shaped by
their primary flying experience {general aviation or military),
although there was consensus on the desirabihity of side force
commands which are uncoupled from conventional inputs Analyti-
cal foundations of the study are presented, and future research
directions are suggested {Author}



A78-50195

A7850195 * # A learning flight control system for the
F8-DFBW awcraft R C Montgomery (NASA, Langley Research
Center, Hampton, Va ), R Mekel, and S Nachmias (NASA, Langley
Research Center, Hampton, Va, New Yark, City Unwersity, New
York, N Y ) In Guidance and Control Conference, Palo Alto, Calif ,
August 79, 1978, Technical Papers New York,
American institute of Aeronautics and Astronautics, inc, 1978, p
325-331 8refs (AIAA 78-1288)

This report contains a complete description of a learning control
system designed for the F8-DFBW aircraft The system 1s parameter-
adaptive with the additional feature that it ‘learns’ the variation of
the control system gamns needed over the flight envelope It, thus,
generates and modifies 1ts gain schedule when suitable data are
available The report emphasizes the novel learning features of the
systemn the forms of representation of the flight envelope and the
process by which identified parameters are used to modify the gain
schedule It contains data taken during ptloted real-time 6 degree-of-
freedom simulations that were used to develop and evaluate the
system (Author)

A78-50196 # Close encounters of the aeroservoelastic kind
L R Felt, L J Huttsell, T E Noll, and D E Cooley (USAF, Flight
Dynamitcs Laboratory, Wnight-Patterson AFB, Ohio} In Guidance
and Control Conference, Palo Alto, Calif, August 7-9, 1978,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, Inc, 1978, p 332-341 23 refs
(AIAA 78-1289)

Aeroservoelasticity involves the interaction between aero-
dynamics, structural dynamcs, and automatic flight control systems
It 1s an increasingly important design and test consideration in the
synthests and evaluation of airborne high-gain automatic control
systems In the present paper, recent Air Force expenence Is
reviewed which emphasizes the need for aeroservoelastic considera-
tions on a variety of research, prototype, and production arrcraft

VP

A78-50200 * # Navigation performance of the Triscan con-
cept for shipboard VTOL awrcraft operations L A McGee (NASA,
Ames Research Center, Moffett Field, Cahf), S F Schmidt
{Analytical Mechanics Associates, Inc, Mountain View, Calif ), and
S K Miyashiro {US Naval Ocean Systems Center, San Diego,
Cahf} In Guidance and Control Conference, Palo Alto, Calf,
August 7-9, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
363-373 (AIAA 78-1293)

The paper deals with the Triscan concept a dual-antenna
microwave landing guidance system, using triangulation for close-in
accuracy - developed to facilitate the landing of VTOL aircraft on
ships in all-weather conditions Analysis of the navigation perfor-
mance of an onboard system receiving data from Triscan and
data-linked information regarding the motion of the ship showed
that the approach navigation performance depends on the approach
path profile flown, the magnitude of the measurement bias error, and
the navigation system’s knowledge of the shipboard landing pad
motion, which was implemented through the concept of a landing
pad deviation vector VP

A78-50202 * # Approach guidance logic for a tilt-rotor aiwr-
craft J Beser (Intermetrics, Inc, Long Beach, Calif ) In Guidance
and Control Conference, Palo Alto, Cahif, August 7-9, 1978,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, Inc, 1978, p 381-392 6 refs
Grant No NGL-05-020-007 (AlAA 78-1295)

The distinctive feature of a tilt-rotor aircraft is that the pilot can
change the rotor mast angles to go from a helicopter configuration
for take-off and landing to an airplane configuration for high cruise
speeds and vice-versa An approach path for such an aircraft is
proposed and the logic required to fly along this path in the presence
of wind I1s determined The main contribution of this work s an
efficient and, to my knowledge, new method for generating the
nominal state and control histories taking into account an estimate
of the mean wind velocity and direction The method requires the
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solution of algebratc (mostly linear) equations to generate a
‘universal nominal’, and feedforward and feedback gains Then, in
flight the additional state and control corrections due to deviation in
descent rate, deceleration, and flight in a steady wind are obtained
by multiplying simple precalculated functions of time by descent
rate, deceleration or sine and cosine components of the mean wind
vector Simulations of approach flights for different wind conditions,
assuming perfect state information In the feedback signal, indicated
satisfactory performance {Author}

A78-50203 * # Guidance and nawigation for automatic land-
ing, rollout, and turnoff using MLS and magnetic cable sensors S
Pines (Analytical Mechanics Associates, Inc, Jericho, N Y) and R
M Hueschen (NASA, Langley Research Center, Hampton, Va) In
Guidance and Control Conference, Palo Alto, Calif, August 7-9,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1978, p 393-406 5
refs Contract No NAS1-14311 (AIAA 78-1296)

This paper describes the navigation and guidance system
developed for the TCV B-737, a tangley Field NASA research
arcraft, and presents the results of an evaluation during final
approach, landing, rollout and turnoff obtained through a nonlinear
digital simulation A Kalman filter (implemented 10 square root
form) and a third order complementary filter were developed and
compared for navigation The Microwave Landing Systems (MLS) 1s
used for all phases of the fhight for navigation and guidance In
addition, for rollout and turnoff, a three coil sensor which detects
the magnetic field induced by a buried wire in the runway (magnetic
leader cable) 1s used The outputs of the sensor are processed into
measurements of position and heading deviation from the wire The
results show the concept to be both feasible and practical for
commercial type aircraft termnal area control (Author)

A78-50209 * # The effect of prefilter design on sample rate
selection in digrtal flight control systems U Peled and J D Powell
(Stanford University, Stanford, Calif) In Guidance and Control
Conference, Palo Alto, Calif , August 7-9, 1978, Technical Papers

New York, American institute of Aeronautics
and Astronautics, Inc, 1978, p 449-454 9 refs Grant No
NsG-4002 (AIAA 78-1308)

The effect of prefilters on sample rate selection is examined and
design procedures are determined for obtaining the best combination
of prefilter breakpoint and sample rate The employed approach
involves a quantiative comparison of the output noise response of
systems originating from the same basic plant and designed over a
wide range of prefilters and sample rates Each system design was
carefully taillored so that it exhibited approximately identical
responses to commands The results presented augment the criteria
for sample rate selection which have been discussed by Powell and
Katz (1975} Attention 1s gwen to system characteristics, an
integrator as a plant, and the short period motion of the F-8 aircraft

GR



STAR ENTRIES

N78-30039*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
AERODYNAMIC CHARACTERISTICS INDUCED ON A
SUPERCRITICAL WING DUE TO VECTORING TWIN
NOZZLES AT MACH NUMBERS FROM 040 TO 095
Francis J Capone Aug 1978 115 p refs
(NASA-CR-78746) Availl NTIS HC AO6/MF AO1 CSCL O1A
The induced It charactenstics are studied for a vectored-thrust
concept In which jet-exhaust nozzles were located in the
fuselage at the wing tralling edge The wing had a supercritical
arrfoil section The investigation was conducted at Mach
numbers from 04 to 095 angles of attack up to 14 deg and
thrust coefficients up to 035 and nozzle deflection angles of
0 deg and 30 deg Separate force balances were used to
determine both total aerodynamic and thrust forces alone which
allowed for a direct measurement of jet turning angle at forward
speeds The Reynolds number per meter varied from 8 20 x 1
million to 12 80 x 1 million The results show that the configuration
,with the supercntical wing generally had a better performance
,with respect to both lift augmentation and drag reduction than
the same configuration with a 64 senes atrfoil GG

N78-30040*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
WIND-TUNNEL TESTING OF VTOL AND STOL AIRCRAFT
Harry H Heyson Jul 1978 81 p refs Presented at the
Seminar on Aerodyn of V/STOL Arrcraft and Helicopters
University Park Pa 31 Jui - 4 Aug 1978
(NASA-TM-78750) Availl NTIS HC AO5/MF AO1 CSCL O1A
The basic concepts of wind-tunnel boundary interference are
discussed and the development of the theory for VTOL-STOL
aircraft 1s descnbed Features affecting the wall interference such
as wake roll-up configuration differences, recirculation limits and
interference nonuntformity are discussed The effects of the level
of correction on allowable model size are shown to be amenable
to generalized presentation Finally expenmental confirmation of
wind-tunnel nterference theory 1s presented for jet-flap rotor
and fan-in-wing models Author

N78-30041*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
STATUS OF AERIAL APPLICATIONS RESEARCH IN THE
LANGLEY VORTEX RESEARCH FACILITY AND THE
LANGLEY FULL-SCALE WIND TUNNEL
Frank L Jordan H Clyde Mclemore and Michael B Bragg
(lhnois Univ) Aug 1978 12 p refs
(NASA-TM-78760) Avall NTIS HC AO2/MF AO1 CSCL O1A
Small scale models of agricultural airplanes were tested and
numencal methods were utiized to study interactions between
the airplane wake and the dispersed spray and granular materials
Methods were developed to measure and predict dispersal
transport and wake charactenstics and dispersal techniques to
obtain interactions more favorable to wide uniform deposition
patterns and reduced dnft In the full scale wind tunnel full
scale agricultural airplanes and dispersal systems for both Liquid
and sohd applications were evaluated to improve aircraft
aerodynamics and dispersal systems efficiency The program
status in these two facilities 1s reported with emphasis on wake
interactions and dispersal systems research GG

N78-30042*# Lockheed-Cahforma Co Burbank

REXOR 2 ROTORCRAFT SIMULATION MODEL VOL-
UME 1 ENGINEERING DOCUMENTATION Final Technical
Report
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J S Reaser and P H Kretsinger Jun 1978 272 p refs
Sponsored in part by AVRADCOM 3 Vol
{Contract NAS1-14570)
{NASA-CR-145331 LR-28435-Vol-1} Avail NTIS
HC A12/MF AO1 CSCL O1A

A rotorcraft nonhinear simulation called REXOR |I dwvided
into three volumes s described The first volume 1s a development
of rotorcraft mechanics and aerodynamics The second 15 a
development and expfanation of the computer code required to
implement the equations of motion The third volume 1s a users
manual and contains a description of code mput/output as well
as operating nstructions GY

N78-30043*# Lockheed-Califorma Co Burbank

REXOR 2 ROTORCRAFT SIMULATION MODEL VOL-
UME 2 COMPUTER IMPLEMENTATION Final Technical
Report

‘J S Reaser and P H Kretsinger Jun 1978 177 p ref
Sponsored in part by Avradcom 3 Vol

(Contract NAS1-14570)

(NASA-CR-145332 LR-28435-Vol-2) Avail NTIS

HC A09/MF AO1 CSCL O1A
For abstract see N78-30042

N78-30044*} Lockheed-California Co Burbank
REXOR 2 ROTORCRAFT SIMULATION MODEL VOL-
UME 3 USER'S MANUAL Final Techmcal Report
J S Reaser and P H Kretsinger Jun 1978 247 p ref
Sponsored 1n part by AVRADCOM 3 Vol
(Contract NAS1-14570)
(NASA-CR-145333 LR-28435-Vol-3) Avail NTIS
HC A11/MF AO1 CSCL O1A

For abstract see N78-30042

N78-30046%§ Vought Corp Hampton Va
DESIGN OF A LARGE SPAN-DISTRIBUTED LOAD FLYING-
WING CARGO AIRPLANE WITH LAMINAR FLOW CON-
TROL
W A Lovelt J E Pnce C B Quartero R V Turmziam and G
F Washburn Jun 1978 45 p refs
(Contract NAS1-13500)
{(NASA-CR-145376) Availl NTIS HC AO3/MF AO1 CSCL O1A
A design study was conducted to add laminar flow control
to a previously design span-distributed load airplane while
mantaining constant range and payload With laminar flow control
apphed to 100 percent of the wing and vertical tail chords the
empty weight increased by 4 2 percent the drag decreased by
274 percent the required engme thrust decreased by
14 8 percent, and the fuel consumption decreased by 218
percent When laminar flow control was apphed to a lesser extent
of the chord {approximately 80 percent) the empty weight
increased by 3 4 percent the drag decreased by 200 percent
the required engine thrust decreased by 13 O percent and the
fuel consumption decreased by 16 2 percent In both cases the
required take-off gross weight of the aircraft was less than the
onginal turbulent aircraft Author

N78-30048*# Natonal Aeronautics and Space Administration
Langley Research Center Langley Station Va
SHOCKLESS AIRFOILS WITH THICKNESSES OF 206 AND
207 PERCENT CHORD ANALYTICALLY DESIGNED FOR
A MACH NUMBER OF 068 AND A LIFT COEFFICIENT
OF 040
Dennis O Alison May 1976 38 p refs
(NASA-TM-X-73917) Avail NTIS HC AO03/MF AO1 CSCL
O1A

A 208 percent-thick arfoil shape was designed to have
shockless inviscid flow at a Mach number of 068 and a hft
coefficient of 0 40 In order to determine the actual airffoils which
would yield this same shockless flow when viscous effects are
included boundary layer displacement thicknesses were subtracted
from the inviscid shape for Reynolds numbers of 100 and 35
milhon This process yielded airfoils with thicknesses of 207
and 206 percent respectively Subtraction of boundary layer
displacement thicknesses for Reynolds numbers below 35 million
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yielded nonphysical aifoils that i1s airfoils with negative thickness-
es near tHe traling edge The pitching moment about the
quarter-chord point at the design condition was -0 082 for the
inviscid shape and consequently for both airfoils Off-design
calculations for the two aifoils were made using a computer
program which provides for the interaction of the inviscid flow
and boundary layer solutions The pressure distributions of the
airfoils were shockless for conditions from the design point to
lower Mach numbers and hft coefficients No boundary layer
separation was predicted except in the last 3 percent chord on
the upper surface Author

N78-30048*# Bihrle Apphed Research inc Jencho N Y
STATIC AERODYNAMIC CHARACTERISTICS OF A
TYPICAL SINGLE-ENGINE LOW-WING GENERAL AVIATION
DESIGN FOR AN ANGLE-OF-ATTACK RANGE OF -8 DEG
TO 90 DEG
Wilham Bihrle Jr Billy Barnhart and Paul Pantason Jul 1978
466 p refs
{Contract NAS1-14849)
(NASA-CR-2971) Aval NTIS HC A20/MF AO1 CSCL O1A
Static force data obtaned at the NASA Ames Research
Center 12 foot Pressure Tunnel are presented in plotted form
for a 1/7 scale, single-engine low-wing general aviation airplane
model The configurations tested included the basic aplane,
vanous airfoil shapes tail designs fuselage strakes and fuselage
modifications as well as airplane components The test conditions
included an angle-of-attack and sideslip range of -8 to 90 and
-10 to 30 degrees, respectively at a Mach number of 02 for
Reynolds numbers of 288 000 and 3 450000 The data are
presented without analysis Author

N78-30049*# Bihrle Applied Research Inc Jencho N Y
ROTARY BALANCE DATA FOR A TYPICAL SINGLE-ENGINE
LOW-WING GENERAL AVIATION DESIGN FOR AN
ANGLE-OF-ATTACK RANGE OF 30 DEG TO 90 DEG
William Bihrle Jr Randy S Hultberg and Wiliam Mulcay Jul
1978 446 p refs
(Contract NAS1-14849)
(NASA-CR-2972) Aval NTIS HC A13/MF AO1 CSCL O1A
Aerodynamic charactenstics obtained in a spinning flow
environment utiizing a rotary balance located spin tunnel are
presented in plotted form for a 1/5 scale single-engine low-wing
general aviation arplane model The configurations tested include
the basic awplane vanous aifoil shapes tail designs, fuselage
stiakes and modifications as well as airplane components Data
are presented for pitch and roll angle ranges of 30 to 90 degrees
and 10 to -10 degrees respectively and clockwise and
counter-clockwise rotations covering an Omega b/2V range from
O to 9 The data are presented without analysis Author

N78-30050*# Neisen Engineerning and Research inc Mountain
View Calif
CALCULATION OF THE LONGITUDINAL AERODYNAMIC
CHARACTERISTICS OF UPPER-SURFACE-BLOWN WING-
FLAP CONFIGURATIONS Final Report
Michael R Mendenhall and Selden B Spangler Aug 1978
83 p refs
{Contract NAS1-14086)
(NASA-CR-3004 NEAR-TR-157) Avail NTIS
HC AOS5/MF AO1 CSCL O1A

An engineering method for predicting the longitudinal
aerodynamic charactenstics of wing-flap configurations with upper
surface blowing (USB) was developed Potential flow models
were incorporated into the prediction method a wing and flap
lifing surface model and a jet wake model The wing-flap model
used a vortex-lattice to represent the wing and flaps The wing
had an arbitrary planform and camber and twist and the flap
system was made up of a Coanda flap and other flap segments
of arbitrary size The jet wake model consisted of a series of
closely spaced rectangular vortex nngs The wake was positioned
such that it was tangent to the upper surface of the wing and
flap between the exhaust nozzle and the flap trailing edge |t
was specified such that the mass momentum and spreading
rates were similar to actual USB jet wakes Comparisons of
measured and predicted pressure distributions span load
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distnbutions and total hft and pitching-moment coefficients on
swept and unswept USB configurations are included A wide
range of thrust coefficients and flap deflection angles were
considered at angles of attack up to the onset of stall SBS

N78-30051*§) McDonnell-Douglas Corp St Louis Mo
MODIFICATION OF THE DOUGLAS NEUMANN PROGRAM
TO IMPROVE THE EFFICIENCY OF PREDICTING COMPO-
NENT INTERFERENCE AND HIGH LIFT CHARACTERISTICS
Final Report
D R Bnstow and G G Grose Aug 1978 126 p refs
{Contract NAS1-14756)
(NASA-CR-3020) Avall NTIS HC AOQ7/MF AO1 CSCL O1A
The Douglas Neumann method for low-speed potential flow
on arbitrary three-dimensional Iifting bodies was modified by
substituting the combined source and doublet surface paneling
based on Green s identity for the onginal source panels Numerical
studies show improved accuracy and stabiity for thin hfting
surfaces permitting reduced panel number for tugh-hift devices
and supercnitical airfoil sections The accuracy of flow in concave
corners 1s improved A method of awfoll section design for a
given pressure distribution, based on Green's identity was
demonstrated The program uses panels on the body surface
with constant source strength and parabolic distribution of
doublet strength and a doublet sheet on the wake The program
1s wntten for the CDC CYBER 175 computer Results of
calculations are presented for isolated bodies wings, wing-body
combinations and internal flow Author

N78-30053*# National Aeronautics and Space Admunistration
Langley Research Center, Langley Station Va
STATIC AERODYNAMIC CHARACTERISTICS OF A
WINGED SINGLE-STAGE-TO-ORBIT VEHICLE AT MACH
NUMBERS FROM 03 TO 463
Delma C Freeman and Roger H Fourmier Aug 1978
refs
(NASA-TP-1233, L-12200) Aval NTIS HC A06/MF AO1
CSCL 01A

The Langiey 8 foot transonic pressure tunnel and the Langley
Unitary Plan wind tunnel used to determine the longitudinal and
lateral-directional aerodynamic characteristics of a winged
single-state-to-orbit vehicle was investigated The model was
tested over a Mach number range from 03 to 463 for an
angle-of-attack range from 4 to 30 D at both 0 and 6 D
sideshp SES

119 p

N78-30054*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
APPROXIMATE INDICIAL LIFT FUNCTION FOR TAPERED,
SWEPT WINGS IN INCOMPRESSIBLE FLOW
M J Queno, Wilham R Wells (Wrnight State Univ  Dayton, Ohio),
and Dinesh A Keskar {Cincinnati Univ, Ohio}) Aug 1978 32 p
refs
(NASA-TP-1241
CSCL 01A

An approximate indicial hift function associated with circulation
was developed for tapered, swept wings in incompressible flow
The function 1s denved by representing the wings with a simple
vortex system The results from the dernved equations compare
well with the hmited available results from more ngorous and
complex methods The equations, as derived are not very
convenient for calculating the dynamuc response of aircraft,
parameter extraction or for determming frequency-response curves
for wings Therefore, an expression is developed to convert the
indicial response function to an exponential form which 1s more
convenient for these purposes Author

L-12110) Avail NTIS HC AO03/MF AO01

N78-30066*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va

THEORETICAL ESTIMATION OF THE TRANSONIC AER-
ODYNAMIC CHARACTERISTICS OF A SUPERCRITICAL-
WING TRANSPORT MODEL WITH TRAILING-EDGE
CONTROLS




James M Lucknng and Michael J Mann Aug 1978 34 p
refs
(NASA-TP-1253 L-11257) Aval NTIS
CSCL 01A

A method for rapidly estimating the overall forces and
moments at supercntical speeds below drag divergence of
transport configurations with supercritical wings 1s presented
The method was also used for estimating the rolling moments
due to the deflection of wing trailing-edge controls This analysis
was based on a vortex-lattice technique modified to approximate
the effects of wing thickness and boundary-layer induced camber
Compansons between the results of this method and expenment
indicate reasonably good correlation of the hft pitching moment
and rolling moment The method required much less storage
and run time to compute solutions over an angle-of-attack range
than presently available transonic nonhnear methods require for
a single angle-of-attack solution SES

HC AO03/MF AO1

N78-30057*§ National Aeronautics and Space Administration
Lewis Research Center, Cleveland Ohio
PERFORMANCE WITH AND WITHOUT INLET RADIAL
DISTORTION OF A TRANSONIC FAN STAGE DESIGNED
FOR REDUCED LOADING IN THE TIP REGION
James F Schmidt and Robert S Ruggen Aug 1978 84 p
refs
(NASA-TP-1294 E-9246) Avall NTIS HC AO5/MF AO1 CSCL
01A

A transonic compressor stage designed for a reduced loading
in the tip region of the rotor blades was tested with and without
inlet radial distortion The rotor was 50 cm in diameter and
designed for an operating tip speed of 420 m/sec Although
the rotor blade loading 1n the tip regton was reduced to provide
additional operating range, analysis of the data indicates that
the flow around the damper appears to be cntical and himited
the stable operating range of this stage For all levels of tip and
hub radial distortion there was a large reduction in the rotor
stall margin Author

N78-30068§ Air Force Fhght Dynamics Lab Wright-Patterson
AFB, Ohio
A CALCULATOR PROGRAM FOR ANALYZING AIRLOADS
ON A WING OF ARBITRARY PLANFORM AND CAMBER
IN SUBSONIC FLOW Final Report, 1 Apr - 31 Aug 1976
John C Sparks Jan 1978 53 p refs
(AD-A054 180 AFFDL-TR-77-136) Avail NTIS
HC A04/MF AO1 CSCL 20/4

A subsonic airloads program for small (8-K) calculators 1s
presented Features include good man-machine interaction and
quick turn-around which speed preliminary design The program
15 written in BASIC for the HP3830 or HP9831 calculator
systems equipped with Matrix ROM and 9862A plotter
Programming techniques illustrated may be apphed to any small
system having special function keys or an equivalent capability

Author (GRA)

N78-30084§ Liverpool Univ {England)
CALCULATIONS OF THE EFFECTS OF BLOWING FROM
THE LEADING EDGES OF A CAMBERED DELTA WING
J E Barsby London Aeron Res Council 1978 53 p refs
Supersedes ARC-36252 Sponsored in part by Sci Res Council
and Univ of East Anglia, Engl
(ARC-R/M-3800 ARC-36252 BR61584) Avall  NTIS
HC A03/MF AO1 HMSO £5 26, PHI $2020

The thin jet model applied to the study of the jet flap 1s
combined with the vortex sheet model applied to the study of
leading-edge separation to study the effect of blowing from the
leading-edges of a cambered wing The numerical techniques
used to solve problems of leading-edge separation were improved,
and in the present investigation solutions were generated for
vanous values of the hft, camber and blowing strength of the
jet whose direction s restnicted to he in a plane normal to the
free stream Regions existed in the parameter space within which
solutions could not be obtained and there were regions within
which solutions were not unique The downward deflection of
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the jet which 1s associated with the camber does not produce a
lift increment due to blowing which 1s significantly larger than
the increment produced by the same blowing momentum on a
plane wing However the drag for a gwven lift when blowing s
introduced 1s greatly reduced and in some cases a negative
drag 1s predicted Author (ESA)

N78-30065§ Cambndge Univ (England) Engineening Dept
LINEARIZED SUPERSONIC UNSTEADY FLOW IN CAS-
CADES
T Nagashima and D $ Whitehead London Aeron Res Council
1978 39 p refs Supersedes ARC-37198
(ARC-R/M-3811 ARC-37198 BR61587) Avail  NTIS
HC A03/MF AO1 HMSO £4, PHI $15 30

A hneanzed theory 1s presented for the calculation of force
and moment coefficients for two-dimensional cascades of blades
1n supersonic flow The cases of both supersonic and subsonic
axial velocity are treated The perturbations are due to bending
vibration torsional vibration and wakes shed from moving
obstructions upstream The method leads to analytical results in
the quasi-steady case and to a fast computer program for the
general unsteady case Results are in good agreement with
previous work The method can be used to predict forced vibration
and flutter 1n transonic fan blades Author {ESA)

N78-30066# Queen Mary Coll London (England)
A MEAN CAMBERLINE SINGULARITY METHOD FOR
TWO-DIMENSIONAL STEADY AND OSCILLATORY AERO-
FOILS AND CONTROL SURFACES IN INVISCID INCOM-
PRESSIBLE FLOW
B C Basu Aeron Res Council 1978 54 p refs Supersedes
QMC-EP-1019 ARC-37207
(ARC-CP-1391 QMC-EP-1019 ARC-37207) Aval NTIS
HC AO4/MF AO1 HMSO £250 PHI $970

A numencal method has been developed to calculate the
pressure distributton on the surface of steady and oscillating
airfoils in incompressible inviscid flow In this method singulanties
are placed on the mean camber line of the airfoil and the boundary
condition of tangency of flow 1s satisfied on the surface of the
airfoit  Problems considered include steady single airfoils with
and without control surfaces a cascade of airfoils airfolls
oscillating in pitch airfoils oscillating in heave airfols in harmonic
travelling gusts and control surface oscillations Comparison with
analytic solutions and other numerical methods where avallable
are good The main advantages of this method are the relatively
fast computing times and the fact that the method converges
sauisfactorily in the limit of zero airfoil thickness  Author (ESA)

N78-30068# Queen Mary Coll London (England)
Aeronautical Engineering
TWO-DIMENSIONAL AEROFOILS AND CONTROL SUR-
FACES IN SIMPLE HARMONIC MOTION IN IN-
COMPRESSIBLE INVISCID FLOW
B C Basu and G J Hancock Aeron Res Councd 1978
62 p refs Supersedes ARC-37204
{ARC-CP-1392 ARC-37204) Avail NTIS HC A04/MF AO1
HMSO £3 PHI $11 65

A numerncal method developed for the calculation of the
two-dimensional potential flow about an airfoil of arbitrary shape
undergoing small amplitude stmple harmonic motions 1s descnibed
Problems considered include airfoils oscillating in pitch airfoils
oscillating in heave airfoils in harmonic travelling gusts and control
surface oscillations Comparnison with analytic solutions where
available, 1s good Significant differences between linear and
non-linear theory are shown especially for the in-phase hinge
moment coefficients Author (ESA)

Dept of

N78-30069*§# Virginia Univ  Charlottesville  Research Labs
for the Engineenng Sciences
DEMAND MODELLING OF PASSENGER AIR TRAVEL AN

ANALYSIS AND EXTENSION, VOLUME 2 Final Report
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I D Jacobson Aug 1978 151 p refs
{Grant NsG-7266)
(NASA-CR-157402 UVA/528148/MAE78/101) Aval NTIS
HC A08/MF AO1 CSCL 01C

Previous intercity travel demand models in terms of their
abiity to predict air travel in a useful way and the need for
disaggregation in the approach to demand modelling are evaluated
The wiability of incorporating non-conventional factors (ie
non-econometnc such as time and cost) in travel demand
forecasting models are determined The investigation of existing
models 1s carrned out in order to provide insight into their strong
points and shortcomings The model i1s characterized as a market
segmentation model This 1s a consequence of the strengths of
disaggregation and its natural evolution to a usable aggregate
formulation The need for this approach both pedagogically and
mathematically is discussed In addition this volume contains
two appendices which should prove useful to the non-specialist
in the area GY

N78-30070*# Aeronautical Research Foundation Cambndge
Mass
REQUIREMENTS FOR REGIONAL SHORT-HAUL AIR
SERVICE AND THE DEFINITION OF A FLIGHT PROGRAM
TO DETERMINE NEIGHBORHOOD REACTIONS TO SMALL
TRANSPORT AIRCRAFT
Kornel Feher Lynn Bollinger Jeffrey V Bowles and Mark H
Waters Aug 1978 153 p refs Prepared in cooperation with
NASA AMES Res Center Moffett Field Calf
{Contract NAS2-9050)
(NASA-CR-152151) Avall NTIS HC AO08/MF A01 CSCL
05C

An evaluation of the current status and future requirements
of an intraregional short haul arr service 1s given A brief definition
of the different types of short haul air service 1s given This i1s
followed by a histonical review of previous attempts to develop
short haul ar service in high density urban areas and an
assessment of the current status The requirements for intrare-
gional air service the need for economic and environmental
viability and the need for a flight research program are defined
A detailed outline of a research program that would determine
urban community reaction to frequent operations of small transport
arrcraft 1s also given Both the operation of such an experiment
in a specific region (San Francisco Bay area) and the necessary
design modifications of an existing fixed wing atrcraft which
could be used in the expenment are established An estimate I1s
made of overall program costs GY

N78-30071# Federal Aviation Administration Washington D C
wind Shear/WVAS Branch
ENGINEERING AND DEVELOPMENT PROGRAM PLAN
WAKE VORTEX
Dec 1977 6 p refs
(AD-A051143, FAA-ED-21-1A) Avail NTIS
HC A02/MF AO1 CSCL 01/5

The design, development testing and prototyping of a system
to Increase runway capacity by minimizing wake vortex effects
as an impediment to efficient and effective traffic management
in the terminal environment are discussed Major work areas
were vortex advisory system wake vortex avoidance system,
and vortex alleviation research SBS

N78-30072*# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
CHARACTERISTICS OF CONSTRAINED OPTIMUM
TRAJECTORIES WITH SPECIFIED RANGE _
Heinz Erzberger and Homer Lee Sep 1978 39 p refs
(NASA-TM-78519 A-7592) Avarl NTIS HC A03/MF AO01
CSCL 17G

Necessary conditions of optimahty are denved for trajectories
whose structure 1s hmited to climb steady cruise and descent
segments The performance function consists of the sum of fuel
and time costs referred to as direct operating cost {DOC) The
state variable i1s range to go and the independent variable 1s
energy In this formulation a cruise segment always occurs at
the optimum cruise energy for sufficiently large range At short
ranges (500 n mi and less) a cruise segment may also occur
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below the optimum cruise energy The existence of such a cruise
segment depends primarly on the fuel flow vs thrust characteristics
and on thrust constramts If thrust is a free control vanable
along with arspeed 1t 1s shown that such cruise segments will
not generally occur If thrust 1s constraned to some maximum
value In chmb and to some mimmum in descent such cruise
segments generally will occur Computer calculations of typical
short-range trajectories obtained about a 1% cost penalty for
constraining the thrust Author

N78-30073*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
DESCRIPTION AND PERFORMANCE OF THE LANGLEY
VISUAL LANDING DISPLAY SYSTEM
John D Rollins Aug 1978 74 p refs
(NASA-TM-78742) Avall NTIS HC A04/MF AO1 CSCL 17G
A television/ model board system 1s described which provides
a means of generating a six-degree-of-freedom wvisual out-the-
window scene for the pilot of a simulated aircraft The hardware
and 1ts performance of capabiity for meeting the visual
requirements for a wide range of simulation studies are detailed
Also included i1s a description of the computer software required
for the system An example of software implementation in a
real-time computer program 1s provided GG

N78-30074*# Nationa! Aeronautics and Space Administration
Langley Research Center Langley Station Va
FLIGHT DEMONSTRATIONS OF CURVED. DESCENDING
APPROACHES AND AUTOMATIC LANDINGS USING TIME
REFERENCED SCANNING BEAM GUIDANCE
William F White comp May 1978 269 p refs
(NASA-TM-78745) Avail NTIS HC A12/MF AO1 CSCL 17G
The Terminal Configured Vehicle (TCV) program operates a
Boeing 737 modified to include a second cockpit and a large
amount of experimental navigation guidance and control
equipment for research on advanced avionics systems Demonstra-
tion fights to include curved approaches and automatic landings
were tracked by a phototheodolite system For 50 approaches
dunng the demonstration flights the following results were
obtained the nawvigation system using TRSB guidance delivered
the aircraft onto the 3 nautical mile final approach leg with an
average overshoot of 25 feet past centerline subjet to a 2-sigma
dispersion of 90 feet Lateral tracking data showed a mean
error of 4 6 feet left of centerine at the category 1 deciston
height {200 feet) and 2 7 feet left of centerhine at the category
2 decision herght (100 feet) These values were subject to a
sigma dispersion of about 10 feet Finally the glidepath tracking
errors were 25 feet and 3 O feet high at the category 1 and 2
decision heights respectively with a 2 sigma value of 6 feet
GG

N78-30075§# National Aviation Facilities Expenmental Center
Atlantic City N J
TRSB MICROWAVE LANDING SYSTEM DEMONSTRATION
PROGRAM AT BRUSSELS, BELGIUM Final Report,
20 Jan - 6 Feb 1978
Feb 18978 84 p
(AD-A054298 FAA-NA-78-18 FAA-RD-78-18) Aval NTIS
HC AO5/MF AO1 CSCL 01/5

The sixth in a series of FAA conducted operational demonstra-
tions of several TRSB system configurations at selected airports
in the United States and abroad are reported The basic wide
aperture TRSB was installed to service runway 071 which was
the longest of three major runways at the airport Operational
demonstrations and data acquisition fights were made using
FAA CV-880 and B-727 aircraft One-third of the landings were
autoland Fitght profiles mcluded straight-in and curved approac-
hes radials and partial orbits Results of the operational
demonstrations indicate that the performance of the TRSB
basic wide system configuratton meets the ICAO full capability
system requirements BB

N78-30078§ Facility Checking Squadron {1866th} (AFCS), Scott
AFB il

TRACALS EVALUATION REPORT TACAN, VOR, AND ILS



STATION EVALUATION REPORT, ANDERSEN AFB, GUAM
Final Report, 25 Jul - 15 Aug 1977
Paul W Nix 12 Apr 1978 253 p
(AD-A054244 Rept-77/66N-107} Avail NTIS
HC A12/MF AO1 CSCL 17/7

This evatuation repont presents data collected and analyzes
capabiities and hmitations of the Andersen AFB TACAN
(AN/GRN-19A) VOR (AN/FRN-38) iLS (AN/MRN-7A/8A) and
thewr associated power systems The evaluation was conducted
from 25 July to 15 August 1977 The results of the evaluation
indicate that all the facilities are capable of providing satisfac-
tory service The data presented in this report can be used as
a valid guide to anticipated performance until there 1s a sigmificant
change in ground equipment siting or screening  Author (GRA)

N78-30079# Annc Research Corp Annapolis Md
EVALUATION OF METHODS FOR CALCULATING SYSTEM
OPERATING TIME IN ACCORDANCE WITH RELIABILITY
IMPROVEMENT WARRANTY (RIW) CONTRACTUAL TERMS
Final Report, 15 Aug 1977 - 15 Feb 1978
A A Biodeau and P M Dallosta Mar 1978 192 p refs
(Contract F09603-77-A-3104)
(AD-A054822 Rept-1928-01-1-1704) Avail NTIS
HC A09/MF AD1 CSCL 17/7

Arnnc Research Corporation conducted a3 six-month study to
investigate the validity of contractual techniques for calculating
warranty statistics for the AN/ ARN-118 V TACAN TACAN
field data were collected from eleven US Air Force Bases by
Annc Research Additional TACAN data submitted by the Air
Force were used in support of this study Average Operating
Time AOT Total Operating Hours TOH and Mean Time Between
Fallures MTBF based on these field data were compared with
the values of these parameters calculated by contractual methods
No significant differences between field data estimates and the
contractual-methods of calculation were identified Author (GRA)

N78-30080# Arinc Research Corp Annapohs Md
AVIONICS COST DEVELOPMENT FOR ALTERNATIVES OF

SELECTED AlR TRAFFIC CONTROL SYSTEMS
Final Report

S H Kowalski Oct 1977 71 p refs

{Contract DOT-FA76WA-3788)

(AD-A054823 Rept-1326-01-3-1758) Avail NTIS

HC AD4/MF AO1 CSCL 1777

This report presents the results of the cost analysts of avionics
required 1in support of the Upgraded Third Generation Air Traffic
Control developments The systems considered were re-
commended for evaluation by the Office of Systems Engineer-
ing Management of the FAA The costs of avionics were developed
with the aid of a pricing model to provide comparative evaluations
based on uniform paran.etric data varying oniy in system-peculiar
descriptors Author (GRA)

N78-30087*§ National Aeronautics and Space Administration
Langley Research Center Langley Station Va
STABILITY AND PERFORMANCE CHARACTERISTICS OF
A FIXED ARROW WING SUPERSONIC TRANSPORT
CONFIGURATION (SCAT 15F-9898) AT MACH NUMBERS
FROM 060 TO 120
John P Decker and Peter F Jacobs Jun 1978 354 p refs
(NASA-TM-78726) Avai NTIS HC A16/MF AO1 CSCL 01C
Tests on a 0015 scale model of a supersonic transport
were conducted at Mach numbers from 060 to 120 Tests of
the complete model with three wing planforms two different
leading-edge radn and various combinations of component
parts, inctuding both leading- and traiing-edge flaps were made
over an angle-of-attack range from about -6 deg to 13 deg and
at sideship angles of O deg and 2 deg Author

N78-30088§ National Awviation Faciliies Experimental Center
Atlantic City, N J

A PRELIMINARY COMPARISON OF THERMAL DECOM-
POSITION PRODUCTS OF AIRCRAFT INTERIOR MATERI-
ALS USING THE NATIONAL BUREAU OF STANDARDS
SMOKE CHAMBER AND THE COMBUSTION TUBE
FURNACE
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A78-30090

Lowse C Spentel Ray E Feher and Joe C Spurgeon Mar
1978 34 p refs
(AD-A054811 FAA-NA-77-22) Avaril NTIS
HC AO3/MF A0t CSCL 01/3

Twelve aircraft interior matenials were burned under standard
flaming combustion conditions in @ smoke chamber Each matenal
was also exposed to 600 Ceisius in a combustion tube furnace
under conditions of oxidative pyrolysis The combustion products
were collected in hiquid-filed /mpingers and the contents were
analyzed faor hydrogen cyanide hydrogen sulfide hydrogen
chlonde hydrogen bromide and formaldehyde by differential
pulse polarography mitrogen dioxide and sulfur dioxide by visible
spectrophotometry and hydrogen fluonde by ion-selective
electrode Carbon monoxide was measured diwectly by a
nondispersive infrared analyzer The yields of the nine gases are
reported in terms of milhigrams per gram of matenal The toxic
gas yields were obtained for each material in the smoke chamber
and compared to the yieids obtained in the combustion tube
furnace The yields were also compared to those obtained using
colonmetric detector tubes The extent of the correlation of the
vanous procedures is reported The relative yields of HCI HCN
and H2S were found to be somewhat independent of the exposure
conditions The relative yields of the oxidized gases CO HCHO
NO2 and SO2 are much more dependent on the exposure
conditions GG

N78-30089*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
EVALUATION OF SEVERAL SECONDARY TASKS IN THE
DETERMINATION OF PERMISSIBLE TIME DELAYS IN
SIMULATOR VISUAL AND MOTION CUES
G Kimball Miller Jr and Donald R Riley Aug 1978 68 p
refs
(NASA-TP-1214 L-12006) Avail NTIS
CSCL O5H

The effect of secondary tasks in determiming permissible time
delays in visual-motion simulation of a pursuit tracking task was
examined A single subject a single set of aircraft handling
qualities and a single motion condition In tracking a target awrcraft
that oscillates sinusoidally in alttude were used In addition to
the basic simulator delays the results indicate that the permissible
time delay 1s about 250 msec for either a tapping task an
adding task or an audio task and i1s approximately 125 msec
less than when no secondary task is wvolved The magmtudes
of the pnmary task performance measures however differ only
for the tapping task A power spectraldensity analysis basically
confirms the result by comparing the root-mean-square perform-
ance measures For all three secondary tasks the total pilot
workload was quite high SBS

HC AO4/MF AO1

N78-30090*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
SIMULATOR STUDY OF THE EFFECT OF VISUAL-MOTION
TIME DELAYS ON PILOT TRACKING PERFORMANCE WITH
AN AUDIO SIDE TASK
Donald R Riley and G Kimball Miller Jr Aug 1978 74 p
refs
(NASA-TP-1216 L-11996) Avail NTIS
CSCL O5H

The effect of ime delay was determined in the visual and
motion cues in a flight simulator on pilot performance in tracking
a target aircraft that was oscillating sinusoidally 1n altitude only
An audio side task was used to assure the subject was fully
occupted at all umes The results indicate that within the test
grnid employed about the same acceptable time defay (250 msec)
was obtained for a single aircraft (fighter type) by each of two
subjects for both fixed-base and motion-base conditions
Acceptable time delay 1s defined as the largest amount of delay
that can be inserted simultaneously into the visual and motion
cues before performance degradation occurs A statistical analysis
of the data was made to establish this value of time delay
Audio side task provided quantitative data that documented the
subject s work level SES

HC AO4/MF AO1



A78-30091

N78-30091# Princeton Univ. N J
Mechanical Sciences
A STUDY OF THE PRECISION HOVER CAPABILITIES OF
THE AEROCRANE HYBRID HEAVY LIFT VEHICLES
Final Report
H C Curtiss Jr W F Putnam and R M McKilip Jr Feb
1978 144 p refs
{Contract N62269-77-C 0074 WF41411000)
(AD-AQ054281 AMS-TR-1363 NADC-76341-30) Aval NTIS
HC AO7/MF AO1 CSCL 01/3

An analytical study of the precision hover capabiities of the
AEROCRANE based on equations of motion venfied by flight
tests of a dynamic mode! 1s described Two methods of control
{cychc pitch and winglets) are examined A real time simulation
of the tasks of hovering a proposed large AEROCRANE in gusts
and translating from point to point was conducted to evaluate
the two control methods and to compare the AEROCRANE with
proposed large helicopters The stability and control charactenstics
of large AEROCRANES are compared with those of proposed
large helicopters and the helicopter handling qualities specifica-
tions The results of the study indicate that winglets provide a
very effective means of hover control With cyclic control the
precision hover capabilities of the AEROCRANE are similar to
helicopters of equivalent gross weight Extrapolation of helicopter
handling qualities specifications to large gross weight charactenstic
of proposed large AEROCRANES indicates that the configurations
studied can meet these specifications Certain aspects of hovering
control which are charactenstic of any vehicle which derives an
appreciable portion of its Iift from buoyancy and carries a heavy
shng load are examined Author (GRA)

Dept of Aerospace and

N78-30092# North Carohina State Univ  Raleigh
Mechanical and Aerospace Engineering
INVESTIGATION OF A WING-ROTOR INTERACTION
SYSTEM FOR HELICOPTERS Final Report. 1 Sep 1973 -
31 Dec 1977
Fred R DeJarnette Neal T Frnink Mohammad A Takallu Steven
L Gnffth and James J Murray 6 Mar 1978 67 p refs
(Grants DAHC04-74-G-0007 DAHC04-75-G-0023
DAAG29-76-G-0045 DAAG29-76-G-0318)
(AD-A054093 ARO-119452-E ARO-1357 2-E} Avall NTIS
HC A04/MF AO1 CSCL 20/4

This research includes expenmental and analytical investiga-
tions to determine if favorable interference effects could be
obtained from a wing-rotor interaction system Lift and drag
forces were measured on a wing mounted in a cantilever fashion
from the wall and on a proprotor positioned above the wing on
a shaft which ran through the ceiling of the test section Test
results showed significant increases in lift and decreases 1n drag
for both the wing and the proprotor due to favorable mnterfer-
ence effects The analytical investigation developed a new lifting
surface theory for subsonic wings which can also be interpreted
as a vortex lattice method Results were found to be more
accurate and converge faster than conventional vortex lattice
methods The accuracy compared well with other lifting surface
theones but with much smaller computational times GRA

Dept of

N78-30093# Oouglas Aircraft Co Inc Long Beach Cahf
DAMPING, STATIC, DYNAMIC, AND IMPACT CHARACTER-
ISTICS OF LAMINATED BEAMS TYPICAL OF WINDSHIELD
CONSTRUCTION Final Report, Jul 1975 - Nov 1976
G F Rhodes Dec 1977 279 p refs
{Contract F33615-75-C-3105 AF Proj 2202)
(AD-A054463 MDC-J6944 AFFDL-TR-76-156) Aval NTIS
HC A13/MF AO1 CSCL 11/9

This eight section report contains the test plans test results
and analyses for a series of monohthic and laminated transparent
beams which represent aircraft windshield segments A method
of imbedding strain gages mounting strain gages and the
application of thermocouples 1s described The method of data
collection was assessed for data reduction that could provide
stress-strain relationships These relationships were used for the
determination of energy transfer, dynamic response and
displacements due to applied loads Selected portions of the
test data were correlated with data output in a math model
representation of test specimens noted 1n Section 9 of AFFDL-TR-
77-1 Eleven cantilevered damping specimens were tested at
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various levels in order to study the damping characteristics for
each ply of the laminate utihzing strain recordings The strain
responses were checked for accuracy with respect to theoretical
strains calculated as a function of the applied loads GRA

N78-30094f# Air Force Fiight Dynamics Lab Wnight-Patterson
AFB, Ohio
COMPUTER PROGRAM FOR VIBRATION PREDICTION OF
FIGHTER AIRCRAFT EQUIPMENTS Final Report, 21 Mar
1976 - 15 Apr 1977
Robert W Sevy and Mark N Haller Nov 1977 218 p refs
{AF Proj 6146)
(AD-A054598 AFFDL-TR-77-101) Avail NTIS
HC A10/MF AO1 CSCL 01/3

Thus study details in-house efforts that cuiminate in a computer
program for the prediction of wibration inputs to equipments
mounted n fighter aircraft The computer format 1s orchestrated
about a basic function whose thematic vanations are invoked to
descnbe boundary layer excitations and to synthesize a sequence
of transfer functions whose operations in turn, define the resultant
vibration spectrum beginning at the aircraft surface and
proceeding wnward to the designated equipment Program inputs
specify flight conditions aircraft structural classes equipment
weight equipment locational coordinates and mounting categories
in order to characterize vibration inputs of fighter aircraft
equipments durning flight attitudes ranging from straight and level
states to a varnety of significant flight maneuvers and phases
Program outputs digital and graphical are designed to provide
the direct spectral information necessary to assemble sequential
vibration histories corresponding to fighter aircraft mission
profiles Author (GRA)

N78-30095§ Boeing Vertol Co Philadelphia Pa
HELICOPTER TRANSMISSION VIBRATION AND NOISE
REDUCTION PROGRAM VOLUME 2 USER'S MANUAL
Final Report, Jun 1974 - Oct 1977
John J Sciarra Robert W Howells Joseph W Lenski Jr and
Raymond J Drago Mar 1978 430 p refs
(Contract DAAJ02-74-C-0040, DA Proj 1G2-62207-AH-8902)
(AD-A054827 D210-11236-2-Vol-2, USARTL-TR-78-2B} Avall
NTIS HC A19/MF A01 CSCL 01/3

The objective of the Helicopter Transmisston Vibration/ Noise
Reduction Program was to generate analytical tools for the
predictron and reduction of helicopter transmission vibration/noise
that provide the capability to perform trade studies dunng the
design stage of a program Application of this optimization
capability yields drive train components that are dynamically quiet
with reduced vibration/noise levels and inherently longer hfe
The work conducted under this program 1s highly computer-
onented and makes extensive use of several computer programs
as indicated in the technical report (Volume 1) This User’'s Manual
descnibes these computer programs, presents rationale for their
use and discusses their application Author {GRA)

N78-30097%#
(England)
DIVERSE FORMS AND DERIVATIONS OF THE EQUATIONS
OF MOTION OF DEFORMABLE AIRCRAFT AND THEIR
MUTUAL RELATIONSHIP
D L Woodcock Jun 1977 123 p refs
(RAE-TR-77077 BR59543) Aval NTIS HC A06/MF AO1
The equations of motion of an awcraft for small perturba-
tions from flight with constant linear and zero angufar velocities,
are developed in detail using constant-velocity or body-fixed axes
encastre or free-free modes displacement or velocity body freedom
coordinates The relationship 1s clearly stated between these
varnious forms, and with other proposed forms, in particular those
using mean-body axes Author (ESA}

Royal Awcraft Establishment Farnborough

N78-30098# Royal Aircraft Establishment Bedford (England)
Structures Dept

FLIGHT MEASUREMENTS OF THE EFFECTS OF SIMU-
LATED LEADING-EDGE EROSION ON HELICOPTER BLADE
STALL, TORSIONAL LOADS AND PERFORMANCE

P Brotherhood and D W Brown London Aeron Res Council



1978 31 p refs Supersedes RAE-TR-76039 ARC-37053
(ARC-R/M-3809 RAE-TR-76039 ARC-37053) Aval NTIS
HC AO3/MF A01 HMSO £350 PHI $1345

The leading edges of the main rotor blades of a Wessex
hehicopter were artificially roughened to simulate hight to moderate
erosion of unprotected hight alloy blades Pitch link loads were
measured in forward flight for vanous spanwise extents of
leading-edge roughness and the values of forward speed at which
a pre-set imit of oscillatory pitch link load was reached were
determined This imit was set so as to avoid excessive fatigue
damage to the modified control linkage With a representative
length of roughness the speed at which the imit load occurred
was reduced by 24 kn This marked reduction was associated
with premature blade stall, detected by trathng edge pressure
measutements and subsequent stall flutter with an increased
power requirement Author (ESA)

N78-30099# Adwvisory Group for Aerospace Research and
Development, Paris (France)
FIGHTER AIRCRAFT DESIGN
Jun 1978 292 p refs Partly n ENGLISH and FRENCH
Presented at the Multi-Panel Symp on Fighter Aircraft Design,
Florence, 3-6 Oct 1977
(AGARD-CP-241, ISBN-92-835-0215-9) Avail NTIS
HC A13/MF AO1

The state of technology as related to future fighter awrcraft
design s assessed in terms of military requirements for the
80s System design approach, aerodynamics and aircraft
configurations propuision structures design avionics/guidance
and human factors are among to topics covered

N78-30104# Dornier-Werke G mb H, Friedrichshafen (West
Germany)

ADVANCED CONTROL CONCEPTS FOR FUTURE FIGHTER
AIRCRAFT

Horst Wunnenberg and Wolfgang J Kubbat (Messerschmitt-
Boelkow-Blohm GmbH Ottobrunn West Ger) /n AGARD
Fighter Aircraft Design Jun 1978 15 p refs

Avail NTIS HC A13/MF AO1

In detail the possibilities and limits of new control concepts
such as active control technology and reduced static stability
and the critena for the corresponding control surface layout are
discussed Requirements and the technical realization methods
for a modern fly by wire digital control technology are pre-
sented Comments on current research programs and future
prospects are given JMS

N78-30106§ McDonnell Aircraft Co St Lowss Mo

FIGHTER SUPERIORITY BY DESIGN

W P Murden H D Alus, and M L Ramey /n AGARD Fighter
Aurcraft Design Jun 1978 16 p

Avail NTIS HC A13/MF AO1
Aspects of the F-18 program are discussed in terms of
increasing combat effectiveness and decreasing combat costs
Combat performance firepower and weapon system capability
multimission versatibty increased rehability and maintainability
and combat survivability are among the factors considered
JMS

N78-30106§ Avions Marcel Dassault-Breguet Aviation
Saint-Cloud (France) Div des Etudes Avancees
AERODYNAMICS OF THE NEW GENERATION OF COMBAT
AIRCRAFT WITH DELTA WINGS [AERODYNAMIQUE DE
LA NOUVELLE GENERATION D'AVIONS DE COMBAT A
AILE DELTA)
M Pierre Bohn /n AGARD Fighter Aircraft Design Jun 1978
13 p In FRENCH
Availl NTIS HC A13/MF A0

Utilization of vanous aerodynamic configurations for modern
delta wing combat aircraft 1s discussed in relation to approach
speeds and reducing impact damage at Supersonic speeds Mission
requirements such as maneuverability were examined in detail
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N78-30110

and pnnciple reasons for the discontinuation of fixed winged
awrcraft for combat were illustrated Transl by 88

N78-30107§ Awr Force Fiight Dynamics Lab Wright-Patterson
AFB Ohio

SUPERCRUISER FIGHTER ANALYSIS
L. Earl Miller and Valentine Dahlem 1))
Arrcraft Design Jun 1978 16 p

In AGARD Fighter

Avail NTIS HC A13/MF AO1

A fighter aircraft that cruises efficiently at supersonic
speeds and 1s effective in arr to air combat 1s considered
Supersonic cruise performance and transonic maneuvering
requirements are emphasized Speed advantage ability to engage
or disengage at will maintaining control over the combat arena
and target acqusition are among the factors analyzed From
differential game technology., supercruiser maneuvering require-
ments are determined as a function of the threat s maneuvering
capabiity Wind tunnel results indicate that a small single aircraft
can be configured to produce the level of efficiency necessary
for supersonic cruise JMS

N78-30108# Naval Ar Systems Command Washington D C
ANALYSIS OF ADVANCED VARIABLE CAMBER CON-
CEPTS

R F Siewert and R E Whitehead (ONR Arlington Va) /n
AGARD Fighter Aircraft Design Jun 1978 21 p refs

Avall NTIS HC A13/MF AO01
A survey of vanable camber devices used on contemporary
fighter awrcraft to improve maneuverability in the air combat flight
regime 1s presented Vanable camber concepts which offer
potential for even greater benefits on future fighter aircraft designs
are discussed Finally some analysis 1s presented which provides
insight into the advantages that are achieved in vanous off design
conditions with the use of these vanable camber concepts
JMS

N78-30109# Motoren- und Turbinen-Union Muenchen Gmb H
(West Germany)

VARIABLE-CYCLE ENGINE FIGHTER AIRCRAFT AD-
VANCE IN PERFORMANCE AND DEVELOPMENT PROB-
LEMS

H Greb W Weiler, and G Weist /n AGARD Fighter Aircraft
Design Jun 1978 16 p refs Sponsored by Min of Defence
of Federal Rep of Ger

Avail NTIS HC A13/MF AO1

The requirements on engines for civil and military super-
sonic amcraft and the interest in vanable cycle engines are
explained In addition the vanable cycle engine concepts and
therr function are described briefly For two concepts of vanable
cycle engines for fighter aircraft the operating charactenstics
performance data and leading design features are discussed
These examples are used to contrast the advances offered by
such engines against the problems to be overcome It 1s shown
that whereas the desired flexibiity 1n operating charactenstic
and performance 1s feasible the extra engine weight and
complexity compared with conventional engines 1s very substan-
tial For a fighter aircraft a simplified companson of effectivity
1s made between the installation of vanable cycle engme concepts
and two types of conventional engines with different bypass
ratio it s shown that the extra weight to be expected with
vanable cycle engines investigated so far does not justify therr
future apphcation JMS

N78-30110# National Gas Turbine Establishment Farnborough
{England}

INTAKE DESIGN FOR FIGHTER AIRCRAFT

J Dunham /n AGARD Fighter Aircraft Design Jun 1978
15 p refs Sponsored in part by RAE

Avall NTIS HC A13/MF A01

An outhne 1s given of the requirements placed upon the
intake designer Low external drag high intake pressure recovery,
and low distortion of the engine face flow are demanded over
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N78-30111

a wide range of aircraft maneuvers at subsonic speeds as well
as through the transonic and supersonic speed ranges All this
15 to be accomplished at mimmum cost weight and complex-
ity Some of the factors involved in the design are discussed
These include intake location, blunt cowl hips and thewr influence
on ncidence range matching of engine flow demand with intake
capacity dynamic distortion measurement and the control system
for a vanable intake An assessment of the state of the an
research requirements and possible technological advances s
given JMS

N78-30111§ Aur Force Aero Propulsion Lab Wright-Patterson
AFB Ohio  Turbine Engine Dwv

ADVANCE NOZZLE TECHNOLOGY

Lawrence D Wolfe and Arthur E Fanming /n AGARD Fighter
Aurcraft Design Jun 1978 31 p

Aval NTIS HC A13/MF AO1

The exhaust concepts developed as design options for use
on turbine engines which are to power advanced fighter arrcraft
are discussed with emphasis on nonaxisymmetric nozzle
configurations Nozzle performance cooling effectiveness and
structural integrity at mimimum weight are among the topics
studied Vanations tn thrust vector schedule aircraft wing loading
and thrust loading are included An example is used to illustrate
the point that certain nonaxisymmetnc nozzle and thrust vectoring
schemes introduce an additional degree of complexity into the
procedures necessary to properly account for the apphed forcesS

JM

N78-30113§ Messerschmitt-Boelkow-Blohm G mb H, Munich
(West Germany)

IMPACT OF ACTIVE CONTROL ON STRUCTURES DE-
SIGN

O Sensburg and H Zimmermann {Vereinigte Flugtechn Werke-
Fokker Gmb H Bremen West Ger) /n AGARD Fighter Aircraft
Design Jun 1978 26 p refe

Avall NTIS HC A13/MF AO01

A review of active cantrot technologles s gwven with
emphasis on fighter aircraft structures design Artificial lateral
stability, longitudinal stability maneuver load control and gust
load alleviation are considered along with fatigue reduction, nde
quality improvement and active flutter suppression JMS

N78-30114§ Departement Structures B E Aerospatiale,
Toulouse (France)
NEW STRUCTURES MADE OF COMPOSITE MATERIALS
FOR HIGH PERFORMANCE COMBAT AIRCRAFT [STRUC-
TURES NOUVELLES EN MATERIAUX COMPOSITES A
HAUTES PERFORMANCES POUR AVIONS DE COMBAT]
Gilbert Correge /n AGARD Fighter Aircraft Design Jun 1978
18 p In FRENCH
Avall NTIS HC A13/MF A01

Composite matenals utiized in awcraft construction are
described Other areas of study are the following (1) Types of
composite structures utilized, (2) Matenals, (3} Principles of
local reinforcement and (4) Protection against lightming strike

Transl by BB

N78-30116§ Hawker Siddeley Aviation Ltd, Kingston upon
Thames (England)
METAL TECHNOLOGY FOR FUTURE AIRCRAFT DESIGN
Roger S Dabbs /n AGARD Fighter Awcraft Design Jun
1978 16 p
Avall NTIS HC A13/MF AO1

Requirements of a matenal to be used for awcraft structures
are discussed These include strength and stiffness service life,
vulnerability repawability inspectabiity, and cost effectiveness
Aluminum alloys, titanmium alloys and steels are among the metallic
maternials considered for applhication to future aircraft structures
The performance of metalhic matenals and graphite composites
1s compared JMS
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N78-30116§ Messerschmitt-Boelkow-Blohm GmbH Munich
(West Germany) Dept of Human Engineering

DISPLAY SYSTEMS AND COCKPIT DESIGN

Ruediger Seifert and Hans Denkscherz /n AGARD Fighter Arrcraft
Design Jun 1978 11p

Avail NTIS HC A13/MF AO1

A concept for a new cockpit design technology 1s pre-
sented The need for a technology i1s dictated by the technical
requirement for saving cockpit weight and space resulting from
the high g operations requirements and from the operational
requirement for imiting the quantitative personnel requirements
The basis for the technology 1s given by the present knowledge
concerning the information processing capabilities of man, and
by the empirical results of measurements of the time budget of
man in man machine operations From this the display and control
modalities are derived, which ensure better utiization of the
piiot's capabiities in the future fighter aircraft This concept 1s
considered to increase the system capacity of manned fighter
aircraft, compared with the equipment overloaded aircraft of today
The principle allocation of the display and control function to
the equipment and an example for the requwed charactenstic
for the functions in accordance to the time budget considerations
are given JMS

N78-30117§ Boeing Co Seattle, Wash
APPLICATION TECHNIQUES FOR DIGITAL FLIGHT
CONTROL SYSTEMS
Donald L Martin /n AGARD Fighter Aircraft Design  Jun
1978 12 p refs
Availl NTIS HC A13/MF AO1

System design and implementation considerations in applica-
tion of digital processing and signal transmission techniques to
fight control systems are discussed The digital fhight control
design cycle and both the overall simifanty with analog implemen-
tation and the differences associated with software requirements
specification are covered Design problems that result from the
digital processing are reviewed along with software development
and testing at both the sofiware and system development levels
The three channel redundant flight control computer used on
the Boeing YC-14 advanced medium STOL transport is described
along with advantages of digital applications JMS

N78-30118# Bntish Aircraft Corp, Warton (England)
Aircraft Div
THE DESIGN OF A HIGH g COCKPIT
A G Barnes /n AGARD Fighter Aucraft Design Jun 1978
12 p refs
Avall NTIS HC A13/MF AO1

The physiological factors of operating under high g are
discussed The geometrnic aspects of rechining the pilots seat, In
order to achieve a measure of g alleviation are slustrated The
imphcations of such a change with respect to displays and controls
are considered along with techmques which offer solutions to
the problems associated with displays and controls Radical
changes in cockpit layout are imphed JMS

Military

N78-30119§ Institute for Defense Analyses Arlington Va Cost
Analysis Group
THE FEASIBILITY OF ESTIMATING AVIONICS SUPPORT
COSTS EARLY IN THE ACQUISITION CYCLE VOLUME
1 THE BASIC REPORT Final Report. 17 Jan - Sep 1977
John D Morgan and Aaron B Fuller Sep 1977 248 p
{Contract DAHC15-73-C-0200)
(AD-A054016 AD-E500025 P-1292-Vol-1)
HC A11/MF AO1 CSCL 15/5

Thus paper reports on research to determine the feasibibty
of developing methods to estimate early in the system acquisition
cycle the potential support cost inputs of alternative avionics
components envisioned for Auw Force and Navy fighter awcraft
Support costs are defined as those costs incurred at the
organizational intermediate and depot levels to maintain avionics
equipment and the costs of avionics spares and repaif parts
support The results of the study are presented in two volumes

Avail NTIS




Volume ) reviews and evaluates current methods used 1n industry
and in the Air Force and Navy to estimate these avionics support
costs Finally the paper concludes that it is feasible and desirable
to prepare these estimates for avionics support costs The specific
method to be adopted depends on the amount of resources
0SD wishes to devote to this effort Volume 1) 1s a compilation
of appendixes containing additional matenal to support the basic
report including summary evaluations of fortv-eight key documents
encountered in the literature search GRA

N78-30120§ RCA Government and Commercial Systems
Burlington, Mass  Automated Systems Dw
HHSD DEMONSTRATION MODEL
Final Report, Sep 1976 - Dec 1977
G T Burton and B R Clay Dec 1877 63 p
{Contract N62269-76-C-0390})
(AD-A054437) Aval NTIS HC A04/MF AO1 CSCL 01/4
This Final Report summarizes the status of the Holographic
Horizontal Situation Display effort This program s objective was
the development and optimization of the techmques and hardware
required to demonstrate a bright high contrast annotatable
multicolor display Display hardware with a CRT tape transporn
and source tapes were developed that demonstrate the characteris-
tics of the focussed image holographic storage technique as
applied to the annotated moving map display requirement of
the HHSD application of the AIDS program Author (GRA}

DEVELOPMENT

N78-30121*§# Pratt and Whitney Aircraft Group East Hartford
Conn  Commercial Products Div
SHORT-TERM PERFORMANCE DETERIORATION IN
JT9D-7A(SP) ENGINE 695743
R J Bouchard W R Beyerly and G P Sallee 30 Jun 1978
236 p
{Contract NAS3-20632)
(NASA-CR-135431 PWA-5512-17) Avail NTIS
HC A11/MF AO1 CSCL 21E

The level of performance deterioration that occurred duning
early service was studied and also the contribution of each engine
module to the overall level of engine performance detenoration
To assist in the distrnbution of the performance losses to the
module level, testing with expanded expenmental instrumenta-
tion was accomplished to permit direct measurement of module
performance An analytical teardown of the engine was ac-
comphished to permit assignment of module performance losses
to individual mechanical damage mechanisms including blade
and seal wear roughness and thermal distortion of turbine parts
The results of the testing show that the engine deteriorated 15
percent in thrust specific fuel consumption from its performance
when new Initial testing which included water washing showed
that O 2 percent in performance detenoration was due to surface
contamination (dirt) and O 1 percent was due to dnft of the
engine vane control system leaving 12 percent in basic TSFC
deterioration This 1 2 percent TSFC loss was distnbuted among
the engine modules with 0 6 percent caused by clearance changes
0 4 percent loss due to thermal distortion and O 2 percent loss
due to increased roughness of the fan and low-pressure
compressor airfoils GG

N78-30122*§ National Aeronautics and Space Administration
Langley Research Center Langley Station Va
COMPUTER PROGRAM FOR THE DESIGN AND OFF-
DESIGN PERFORMANCE OF TURBOJET AND TURBOFAN
ENGINE CYCLES
Shelby J Morns Jun 1978 76 p refs
{(NASA-TM-78653) Avail NTIS HC AO5/MF AO1 CSCL 21E
The rapid computer program 1s designed to be run In a
stand-alone mode or operated within a larger program The
computation 1s based on a simplified one-dimensional gas turbine
cycle Each component in the engine 1s modeled thermo-
dynamically The component efficiencies used in the thermody-
namic modelng are scaled for the off-design conditions from
input design point values using empirical trends which are included
in the computer code The engine cycle program is capable of
producing reasonable engine performance prediction with a
minimum of computer execute ime The cufrent computer execute
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N78-30126

ume on the IBM 360/67 for one Mach number one altitude,
and one power setting 1s about O 1 seconds about 01
seconds The principal assumption used in the calculation is that
the compressor 1s operated along a line of maximum adiabatic
efficiency on the compressor map The flud properties are
computed for the combustion mixture but dissociation 15 not
included The procedure included in the program s only for the
combustion of JP-4 methane or hydrogen GG

N78-30123%# McDonnell Aircraft Co St Louis Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 1 TECHNICAL
DISCUSSION Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
248 p refs 9 Vol
(Contract NAS4-2364)
(NASA-CR-144866) Avall NTIS HC A11/MF AO1 CSCL
21E

Peak distortion data taken from a subscale inlet model were
studied to determine if the data can be used to predict peak
distortion levels for a full scale flight test vehicle and to provide
a better understanding of the time vanant total pressure distortion
and the attendant effects of Reynolds number/scale and frequency
content The data base used to accomplish this goal covered a
range from Mach 04 to 25 and an angle of attack range from
-10 degrees to + 12 degrees Data are presented which show
that (1) increasing the Reynolds number increases total pressure
recovery decreases peak distortion and decreases turbulence
(2) increasing the filter cutoff frequency increases both peak
distortion and turbulence and (3) the effect of engine presence
on total pressure recovery peak distortion and turbulence 1s
small but favorable BB

N78-30124*# McDonnell Aircraft Co St Lows Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTGRTION
METHODOLOGIES STUDIES VOLUME 2 TIML vARIANT
DATA QUALITY ANALYSIS PLOTS Final Report
C H Stevens E D Spong, and M S Hammock Jun 1978
64 p 9 Vol
{Contract NAS4-2364)
(NASA-CR-144867) Avall NTIS
21E

Time vanant data quahty analysis plots were used to determine
if peak distortion data taken from a subscale inlet model can
be used to predict peak distortion levels for a full scale flight
test vehicle For abstract see N78-30123 BB

HC AO4/MF A01 CSCL

N78-30125*§# McDonnell Aircraft Co St Louis Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 3 POWER
SPECTRAL DENSITY PLOTS Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
103 p refs 9 Vol
(Contract NAS4-2364)
(NASA-CR-144868} Avall NTIS
21F

Power spectral density plots were used to determine If
peak distortion data taken from a subscdle inlet model can be
used 1o predict peak distortion levels for a full scale flight test
vehicle For abstract see N78-30123 B8

HC A06/MF AO1 CSCL

N78-30126*§ McDonnell Aircraft Co St Lours Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 4 AUTOCOR-
RELATION FUNCTIONS Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
99 p 9 Vol
{Contract NAS4-2364)
(NASA CR-144869) Avail NTIS
21E

Autocorrelation furiction plots were used to determine if peak
distortion data taken from a subscale inlet model can be used
to predict peak distortion levels for a full scale fiight test
vehicle For abstract see N78-30123 8B

HC AO5/MF AO1 CSCL
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N78-30127*# McDonnell Aircraft Co St Lows Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 5 EFFECT OF
FILTER CUTOFF FREQUENCY ON TURBULENCE PLOTS
Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
103 p 9 Vol
(Contract NAS4-2364)
(NASA-CR-144870) Avall NTIS
21E

The effect of filter cutoff frequency on turbulence plots were
used to determine if peak distortion data taken from a subscale
inlet mode!l can be used to predict peak distortion levels for a
full scale flight test vehicle For abstract see N78-30123 BB

HC AO6/MF AO1 CSCL

N78-30128*}§ McDonnell Aucraft Co St Lours Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 6 DISTORTION
ANALYSIS PLOTS Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
1056 p 9 Vol
{Contract NAS4-2364)
(NASA-CR-144871) Avail NTIS HC A99/MF AO1 CSCL
21E

Distortion analysis plots were used to determine if peak
distortion data taken from a subscale inlet model can be used
10 predict peak distortion levels for a full scale fhght test
vehicle For abstract see N78-30123 BB

N78-30129*§ McDonnell Aircraft Co St Lous Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 7 CROSS
CORRELATION FUNCTIONS Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
49 p 9 Vol
{Contract NAS4-2364}
{NASA-CR-144872) Avall NTIS
21€

Cross correlation function plots were used to determine if
peak distortion data taken from a subscale inlet model can be
used to predict peak distortion levels for a full scale fight test
vehicle For abstract see N78-30123 BB

HC AO03/MF AO1 CSCL

N78-30130*}§ McDonnell Aircraft Co St Lows Mo
F-15 INLET/ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 8 CROSS
SPECTRAL DENSITY PLOTS Final Report
C H Stevens £ D Spong and M S Hammock Jun 1978
58 p 9 Vol
(Contract NAS4 2364)
(NASA CR 144873) Avall NTIS
21F

Cioss spectral density plots were used to determine if peak
distortion data taken from a subscale inlet model can be used
to predict peak distortion levels for a full scale flight test vehicle
For abstract see N78-30123 BB

HC A04/MF AO01 CSCL

N78-30131*# McDonnell Aircraft Co St Louis Mo
F-15 INLET ENGINE TEST TECHNIQUES AND DISTORTION
METHODOLOGIES STUDIES VOLUME 9 STABILITY
AUDITS Final Report
C H Stevens E D Spong and M S Hammock Jun 1978
35 p 9 Vol
(Contract NAS4-2364)
(NASA-CR-144874) Aval NTIS
21E

Stabulity audit plots were used to determine f peak distortion
data taken from a subscale inlet mode! can be used to predict
peak distortion levels for a full scale flight test vehicle For abstract
see N78-30123 BB

HC AO3/MF AO1 CSCL

N78-30138*§# National Aeronautics and Space Admnistration
Langley Research Center langley Station Va
AIRPLANE STABILITY CALCULATIONS WITH A CARD
PROGRAMMABLE POCKET CALCULATOR
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Windsor L Sherman Aug 1978 63 p refs
(NASA-TM-78678 L-12066) Avall NTIS HC A04/MF AO1
CSCL 01C

Programs are presented for calculating airplane stability
charactenstics with a card programmable pocket calculator These
calculations include eigenvalues of the charactenstic equations
of lateral and longitudinal motion as well as stabihty parameters
such as the time to damp to one-half amplitude or the damping
ratio The effects of wind shear are included Background
information and the equations programmed are given The
programs are written for the International System of Units the
dimensional form of the stability derivatives and stability axes
In addition to programs for stability calculattons an unusual
and short program 1s included for the Euler transformation of
coordinates used in airplane motions The prgrams have been
wntten for a Hewlett Packard HP-67 calculator However, the
use of this calculator does not constitute an endorsement of
the product by the National Aeronautics and Space Admimistra-
tion Author

N78-30139*§ Virgmia Polytechnic Inst and State Unw
Blacksburg
STRUCTURAL DYNAMICS, STABILITY, AND CONTROL OF
HELICOPTERS
Leonard Meirovitch and Arthur L Hale Jul 1978 55 p refs
(Grant NsG-1114)
(NASA-CR-1568909) Aval NTIS HC AO4/MF A01 CSCL
01C

The dynamic synthesis of gyroscopic structures consisting
of point-connected substructures i1s investigated The objective
1s to develop a mathematical model capable of an adequate
simulation of the modal charactenstics of a helicopter using a
mimimum number of degrees of freedom The basic approach s
to regard the helicopter structure as an assemblage of flexible
substructures The variational equations for the perturbed motion
about certain equiibnum solutions are derived The discretized
variational equations can be conveniently exhibited in matrix form
and a great deal of information about the system modal
charactenstics can be extracted from the coefficient matnces
The denvation of the vanational equations requires a monumental
amount of algebraic operations To automate this task a symbolic
manipulation program on a digital computer 1s developed Author

N78-30141*# Nanonal Aeronautics and Space Administration
Langley Research Center Langley Station Va
SIMULATION STUDY OF THE OSCILLATORY LONGITU-
DINAL MOTION OF AN AIRPLANE AT THE STALL
Wiliam H Philips Aug 1978 43 p refs
(NASA-TP-1242 L-12064) Aval NTIS HC AO03/MF A01
CSCL 01C

Hybrid simulation of the longitudinal motion of a straight-wing
arplane at the stall was studied to investigate the effect of
hysteresis in the development of lift and pitching moments on
the wing as a function of angle of attack on the occurrence of
longitudinal oscillations at the stall Flight data for the simulated
airplane and for various other airplanes are shown for the simulated
airplane and for companson The results show that oscillations
simular to those measured m flight may be obtained by incorpora-
ung hysteresis in the Iift and pitching-moment curves SBS

N78-30142§ Massachusetts Inst of Tech Cambridge Dept
of Aeronautics and Astronautics
EXPERIMENTAL INVESTIGATION OF GUST RESPONSE OF
HINGELESS HELICOPTER ROTORS M S Thesis
Charles A Vehlow Jun 1977 105 p refs
(AD-A054752) Aval NTIS HC A06/MF AO1 CSCL 01/3
The response to wind gusts of a 1/10-scale hingeless
helicopter rotor model in hovering and forward flight 1s studied
expenmentally through wind tunne! testing The expernmental
program involving design construction and testing of a five-foot-
diameter rotor utihzing esther three NACA 0012 planform blades
or one operable blade with two, dummy blades s described
The rotor design i1s such that the torsional stiffness of the blade
assembly as well as the blade chordwise center-of-gravity location
can be varied during the vanous phases of the test Wind tunnel
testing incorporates the vanation of wind tunnel speed and the



apphication of vanable frequency, sinusoidal waveform gusts The
flap lag and torsional response of the rotor in its various
configurations was measured and compared with theoretical

predictions Author (GRA)
N78-30143# Royal Aiwrcraft Estabishment Farnborough
(England)  Fhight Systems Dept

A PYRAMID SKEWED AXIS SENSOR SET FOR MULTIPLEX
FLIGHT CONTROL SYSTEMS
D Kimberley London Aeron Res Council 1978 35 p refs
Supersedes RAE-TR-75055 ARC-36355
{ARC-R/M-3808 BR61586 RAE-TR-75055 ARC-36355)
Avall NTIS HC AO03/MF AO1 HMSO £4 PHI $15 30

In order to meet the two defect survival capability 1n future
full-time flight control systems, one approach i1s to use four
identical sensors in each axis gwing a total of twelve for a
three-axis system An alternative eight sensor pyramid arrange-
ment has been developed which offers a similar two defect
survival capability in all three axes leading to reduced cost and
maintenance effort but with shightly larger transients following
failure of a sensor The pyramid arrangement can also be used
for fail safe systems reducing the number of sensors from six
to four or alternatively for a twelve gyro four defect survival
configuration Author (ESA)

N78-30182§ Califorrma Univ, Livermore Lawrence Livermore
Lab
ROTOR DESIGN IMPLICATIONS FOR COMPOSITE
MATERIAL PROPERTIES
R H Toland 25 Oct 1977 7 p Presented at the Flywheel
Technol Symp ., San Francisco, 5-7 Oct 1977
{Contract W-7405-eng-48)
(UCRL-80117 Conf-771053-8) Avall NTIS HC AO2/MF
AO1

The role and needs of matenals research and charactenzation
are defined within the context of the rotor design and analysis
process In particular, matenal/geometry tailoring permits design
optimization Composites can be utilized most efficiently when
fiber properties govern rotor performance and rehability Time-
dependent properties are essential for practical and rehable rotor
design ERA

N78-30213# Battelle Columbus Labs Ohio

ENGINEERING DATA ON NEW AEROSPACE MATERIALS
STRUCTURAL MATERIALS Final Summary Report, Feb
1975 - Sep 1977

Omar Deel Wrnght-Patterson AFB, Ohio AFML Dec 1977
116 p
{Contract F33615-75-C-5065 AF Proj 7381)

(AD-A054461, AFML-TR-77-198) Avail NTIS
HC A06/MF AO1 CSCL 11/6

The major objectives of this program were to evaluate newly
developed matenals of interest to the Airr Force for potential
arrframe structural usage and to provide data sheet -type
presentations of engineering data for these materials The
materials effort on this program concentrated on MP 159
Multiphase Bar Ti-6Al-2Sn-42Zr-2Mo castings 7175-T73511 and
-T76511 extrusions 7050-T73 Extrusions, Ti-6Al-4V PM Product
Ti-6AI-4V superplastically formed product Ti-10V-2Fe-3Al Alloy
Bar and 4330 M Steel Forgings The properties investigated
include tension, compression, shear bearing impact tracture
toughness, fatigue creep and stress-rupture and stress corrosion
at selected temperatures Author (GRA)

N78-30247# Air Force Matenals Lab Wnght-Patterson AFB
Ohio  Elastomers and Coatings Branch

FUNDAMENTALS OF NONCURING SEALANTS FOR
AIRCRAFT FUEL TANKS Final Report, Jan. 1975 - Jan
1977

Warren R Gnffin Dec 1977 95 p refs

(AD-A054627 AFML-TR-77-195) Avail NTIS
HC AOS5/MF AO1 CSCL 11/1
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The need for e*ficient space utihzation in military aircraft
has led to the use of wing and fuselage cavities as fuel tanks
Of the three methods of sealing these cavities (filleting faying
and channel) channel sealants are the least understood and
have the most contrast between behavior and requirements
Potential fallure mechanisms were identified against the thermal,
chemical and physical aspects of the fuel tank environment
Thermal degradation low temperature embnttlement thermal
expansion and viscosity reduction were mechanisms associated
with the -54 C to + 177 C temperature range Hydrolysis
oxidation closed system reversion and crosshinking were
associated with the chemical aspect Fuel swelling of the sealant
extraction by fuel system pressure vibration shear and
adhesion/cohesion were associated with the physical aspect
Selected polymers with a wide variety of formulating ir gredients
were evaluated as channel sealants in laboratory 1zed test
apparatus to confirm the suspected faillure mechanisms The results
have been digested as engineering principles that govern the
behavior of channel sealants Apphcation of these principles
resulted in some immediate benefits and a basis for long range
sealant development GRA

N78-30269# Southwest Research Inst San Antomo Tex Army
Fuels and Lubricants Research Lab
EFFECTS OF HIGH AVAILABILITY FUELS ON COMBUSTOR
PROPERTIES Interim Report
C A Moses and D W Naegeh Jan 1978 100 p refs
{Contracts DAAG53-76-C-0003 DAAK70-78-C-0001)
(AD-A054229, AFLRL-101) Aval NTIS HC AO05/MF AO1
CSCL 21/5

Engines now n production or under development were
designed for satisfactory performance and hfe on current
specification fuels many of these engines may not be able to
handie the stress implied by a broadened fuel specification Among
the fuel properties of greatest concern to turbine engine
combustion are the aromatic content, the distillation curve and
the viscosity Fuel bound mitrogen 1s one new property which
has emerged from the use of syncrude fuels because of additional
NOx found in the exhaust GRA

N78-30271 Aeronautical Research Labs Melbourne (Australia)
AJRCRAFT STRUCTURAL FATIGUE
Apr 1977 504 p refs Proc held in Melbourne 19-20 Oct
1976
(ARL/Struc-Rept-363 ARL/Mat-Rept-104 AR-000-724)
Copynght Avail Issuing Activity

The assessment of structural fatigue 1s discussed in terms
of ensurning safe fatigue hives for aircraft structures and compo-
nents Fundamentals of fatigue and of fracture mechanics data
acquisition and interpretation and structural life prediction are
included along with current research and development in structural
and matenals fatigue

N78-30272 Aeronautical Research Labs Melbourne {Austrahia}
SAFETY AGAINST FATIGUE IN FLIGHT A PERSPECTIVE
OF AUSTRALIAN EXPERIENCE AND RESEARCH
F H Hooke /n ts Aircraft Structural Fatigue Apr 1974 p 5-22
refs
Copyright  Avail  Issuing Activity

Research efforts in aircraft structures and matenals to reduce
metal fatigue and improve aircraft safety are reviewed Endurance
of structures and matenals, the loading actions on the structure
and inspection methods to maintain structural integnty are among
the factors discussed JMS

N78-30273 Aeronautical Research Labs Meibourne (Austraha)
MECHANISMS OF FATIGUE AND FRACTURE
S P Lynch /nuts Awcraft Structural Fatigue Apr 1977 p 25-55
refs
Copynight  Avail  Issuing Activity

Overload fracture liquid-metal embrnittlement, stress corrosion
cracking, fatigue crack imtiation fatigue crack growth and
corrosion fatigue are discussed and related Observations suggest



N78-30274

that crack growth in many metallic maternals generally occurs
by plastic flow and that fracture charactenstics are determined
mainly by the distnibution of slip around crack tips This distribution
governs ductile versus bnttle behavior and s influenced by
microstructure stress intensity temperature and environment
the effects of environment are attributed mainly to chemtsorption
at crack tips and are discussed In some detail Changes in
microstructure tnduced by cyclic stress and the association of
such changes with inihation and growth of fatigue cracks, are
also examined Relationships between crack growth rates and
stress intensity factors, and the application of mechanistic
understanding are then briefly discussed JMS

N78-30274 Aeronautical Research Labs, Melbourne (Australia)
FRACTURE MECHANICS FUNDAMENTALS WITH REFER-
ENCE TO AIRCRAFT STRUCTURAL APPLICATIONS
B C Hoskin /n ts Awrcraft Structural Fatigue Apr 1977 p 57-89
refs !
Copynight  Availl  Issuing Activity

Fracture mechanics and its applications to problems associ-
ated with cracked or potentially cracked aircraft structures 1s
considered Such applications include assessment of the residual
strength of cracked components and also the prediction of fatigue
crack growth Limitations of fracture mechanics likely to be of
importance in awcraft structural applications are emphasized

JMS

N78-30276 Aeronautical Research Labs Melbourne (Austraha)
GUST MEASUREMENTS AND THE N SUB o PROBLEM

Douglas John Sherman /n its Awcraft Structural Fatigue Apr
1977 p 103-135 refs

Copynight  Avail  Issuing Activity
The problem of interpreting level crossing counts superm-
posed on a lesser number of large fluctuations 1s considered It
1s shown that if fluctuations smaller than some specified amount
are removed from a time history, the number of level crossings
1s reduced An empincal formula 1s given for the amount of the
reduction in a time senes of atmosphenc turbulence velocities
JMS

N78-30277 Aeronautical Research Labs, Melbourne (Austraha)
DEVELOPMENT OF A LOAD SEQUENCE FOR A STRUCTUR-
AL FATIGUE TEST
P J Howard [In its Awrcraft Structural Fatigue Apr 1977
p 137-148 refs | }
Copynght Avail  Issuing Actity

A method for generating a load sequence for a structural
fatigue test I1s described and is illustrated by reference to the
Mirage wing fatigue test Flight sequence and load spectra for
this test were defined by fatigue meter data and within-flight
manedver loead sequences were derived from recorded time
histones JMS

N78-30278 Aeronautical Research Labs, Melbourne (Australia)
FATIGUE S/N DATA IN RELATION TO VARIABILITY IN
PREDICTED LIFE

J M Finney and J Y Mann /n its Awrcraft Structural Fatigue
Apr 1977 p 149-178 refs

Copynght  Avail  Issuing Activity

The vanability which may anse from either fitting a mean
curve to a given set of fatigue stress and cycles to failure (S/N)
data points or from sources affecting the data points themselves
was investigated Mean lives to failure were predicted S/ N curves
for several multi-load-level spectra The range of values of
predicted life from the largest to the smallest and averaged
over the several spectra was 3 1 for one set of data points
and 2x4 1 for the other set Five mathematical methods of curve
fiting were applied to one set of data points, with the resultant
average range In predicted life being 1x4 1 This varniability anses
mainly from the subjective choice of a functional form for the
S/N curve The added variability due to other arbitranly-chosen
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constraints such as weighting the nonintersection of curves within
a family, and the choice of a fatigue hmit, i1s also discussed
Many factors associated with the determination of fatigue data
influence the resultant S/N relationship and some of the more
significant ones are considered Those factors examined include
the loading accuracy of the testing machine, specimen manufactur-
ing methods and the number of specimens tested, the defimition
of fatigue failure varniability between batches JMS

N78-30279 Aeronautical Research Labs Melbourne (Australia)
STRUCTURAL FATIGUE TESTING

R A Bruton and C A Patching /n rts Awrcraft Structural Fatigue
Apr 1977 p 179-202 refs

Copynght Avail Issuing Activity

The various testing techniques availlable selection of the
test article data obtainable from fatigue testing of components,
assemblies and complete structures and the conclusions that
have been reached based on experience from a large number of
fatigue tests on aircraft wings are discussed JMS

N78-30280 Aeronautical Research Labs Melbourne (Australia)
CURRENT DEVELOPMENTS IN THE LIFE OF AIRCRAFT
STRUCTURE
A O Payne
p 205-226 refs
Copynight  Avail Issuing Activity

Procedures for fatigue design and fatigue life estimation
substantiation and monitonng of awrcraft structures are re-
viewed Major gaps in the present state of knowledge are 1dentified
and further research directed towards filling these gaps s
discussed It 1s shown that the fatigue assessment of modern
aircraft structures 1s a very complex problem for which no general
method of solution has yet been established despite the extensive
research programs being conducted A trend toward examining
various aspects of fatigue behavior to find increasing application
1s documented JMS

In nts Aircraft Structural Fatigue Apr 1977

N78-30281 Aeronautical Research Labs, Melbourne (Australia)
AIRCRAFT STRUCTURAL LIFE MONITORING AND THE
PROBLEM OF CORROSION
L M Bland /n s Aircraft Structural Fatigue
p 227-253 refs
Copynight  Avall issuing Activity

The principles of fatigue design and related structural
maintenance are brefly descnibed for two essentially different
philosophies of structural fatigue life In once case 1t 1s assumed
that no crack 1s present in any structural component at the
beginning of service and that the components should remamin
crack-free throughout the service hife In the other case, 1t 1s
conservatively assumed that cracks are present in all components
which service beings but that these cracks growing slowly can
be tolerated for the required service hfe The relevance of the
chemical and physical environment in which the structure exists
1s discussed for the two cases The role of structural service
monitoring In ensunng safe and economic operation of arcraft
1s considered and the place of environment and corsrosion
monitoring in the general monitoring scheme s 1dentified The
importance of nondestructive inspection in corrosion monitoring
1s also considered with an assessment of the applicabiity and
adequacy of vanous inspection methods in the monitoring task
Indications are given of the imitations of these methods and of
the requirements for improved planning of the corrosion monitoring
process JMS

Apr 1977

N78-30282 Aeronautical Research Labs Melbourne {Australia)
NDI AND THE DETECTION OF FATIGUE
I G Scott /nits Aircraft Structural Fatigue Apr 1977 p 255-267
refs
Copynight  Avail  Issuing Activity

The problems of monitoring fatigue cracks by nondestructive
inspection (NDI) are discussed and recent developments in the
methods and techniques are reviewed Three aspects are
considered in some detail (1) the part played by the operator



n NDt (2) apphications of acoustic emission to fatigue studies
and {3) future trends in NDI Some new philosophies fatgue
testing are also considered JMS

N78-30283 Aeronautical Research Labs Melbourne {Australia)
THE DEVELOPMENT OF THE THEORY OF STRUCTURAL
FATIGUE
D G Ford /nits Awcraft Structural Fatigue Apr 1977 p 269-298
refs
Copynght  Avall Issuing Actvity

The relation of structural fatigue to other branches of fatigue
1s outhned by a bnef historical survey which includes the main
ideas of the theory and ends with some of the current problems
and possible developments Cumulative damage and relability
are included JMS

N78-30284 Aeronautical Research Labs, Melbourne (Australia)
AIRCRAFT STRUCTURAL RELIABILITY AND RISK THEORY
A REVIEW
F H Hooke /n sts Aircraft Structural Fatigue
p 299-344 refs |
Copynght Avall  Issuing Activity

Evaluation of the structural reliability and probability of fatlure
durning the Iifetime a statistical exercise based upon load history
data and strength decay properties known or attributed to the
structures in question are discussed Reliability of rehiabihty
estimates 15 examuned and s shown to be wusually lmited by
sampling problems and arbitrary judgments concerning the
attribution of properties to the population in question The
estimates are compared with those denved by semiprobabilistic
or hmit analysis methods JMS

Apr 1977

N78-30285 Aeronautical Research Labs Melbourne (Austraha)
LOAD INTERACTION EFFECTS IN FATIGUE CRACK
PROPAGATION

G W Revill, Ningaiah, and J M Finney /n nts Awcraft Structural
Fatigue Apr 1977 p 347-372 refs

Copyright  Avail  Issuing Activity

Some expenments on the influence of matenal thickness
are descnbed For 2024-T3 aluminum alloy specimens the delay
in crack growth caused by a single overioad was greater by a
factor of about 8 5 for 1 6 mm thick specimens than for 6 4 mm
thick specimens The practical importance of this effect 1s
emphasized Vanous proposed mechanisms of load interaction
are described as well as models for quantitative predictions
The models all incorporate the extent of crack tip plasticity into
the Pans formulation of fatigue crack growth They do not
accurately detail the course of crack growth through the interaction
period It 1s concluded that sausfactory prediction of interaction
effects will require some materials information obtainable only
by test JMS

N78-30286 Aeronautical Research Labs, Melbourne (Austraha)
A MODEL OF CRACK-TIP BEHAVIOUR FOR FATIGUE LIFE
DETERMINATION

F P Bullen J A Retchford C B Rogers and B J Wicks /n
its Awrcraft Structural Fatigue Apr 1977 p 373-391 refs

Copyright Avail  Issuing Actvity

The evaluation of fatigue Wife by simulating the performance
of cntically stressed areas of a structure using indwidual tests
on small specimens 1s considered The expenments which are
presented have been carried out on polycrystalline copper since
the physical basis of crack tip behavior in this simple metal s
also applicable to conventional aircraft matenals It 1s shown
that in these matenals cracks propagate under cychc loading
as a result of wreversible plastic strain and a parameter describing
the plastic strain at the crack tip 1s defined which 1s shown to
be directly related to the rate of crack propagation A simple
mode! of crack tip behawvior 1s proposed n which the elastic
and plastic contnbutions from matertal around the crack tip can
be i1solated and recombined in varying proportions This could
allow the behavior of a cracked component in a structure to be
rephicated on small cracked specimens, by supertmposing on the
specimen load spectrum a stress vanation representing the effect
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at the crack tip of the elasucally deforming structure The
model 1s vahdated under a wide range of load histonies and the
implications for practical arcraft materials are discussed JM S

N78-30288 Aeronautical Research Labs Melbourne (Austraha)
FIBRE COMPOSITE REINFORCEMENT OF CRACKED
AIRCRAFT STRUCTURES

A A Baker and M M Hutchison /n sts Aucraft Structural
Fatgue Apr 1977 ¢ 419-457 cefs

Copynght Avall Issuing Activity
The fatigue performance of a range of commercially available
adhesive materals was examined to enable the selection of an
adhesive system suitable for bonding of fiber composite reinforce-
ments to cracked arwrcraft structures Small constant stress
cantilever 7075-T6 aluminum alloy fatigue specimens were used
to evaluate the charactenstics of the adhesives and also to examine
the feasibility of using fiber composites to control crack
propagation The adhesive selected for the repair apphcation
required curing at 130 C which due to the low thermal expanston
of the composite induced residual tensile stresses in the aluminum
at room temperature Wedge-loaded precracked stress corrosion
specimens were used to show that these internal stresses do
not significantly himit the pracucal usefuiness of the proposed
repair schemes Finally two practical aircraft reparrs are descnbed
which are currently being evaluated under operating conditions
JMS

N78-30291*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
EXPERIMENTAL DETERMINATION OF THE RATTLE OF
SIMPLE MODELS
Clevenson A Sherman Jul 1878 22 p refs
(NASA-TM-78756) Avall NTIS HC AO2/MF AO1 CSCL 20K
The effect of the excitation frequency on the rattle boundanes
of simple models was investigated The frequency range
investigated was from 40 to 4 000 Hz A 1-inch steel ball was
studied to determine the rattle boundary for both vertical motion
and for the ball suspended as a pendulum Effects of surface
contact and weight were also studied Results indicate that the
shape of the rattle boundary depends on the particular configura-
tion being investigated as well as the range of frequency being
investigated Although there was condiderable scatter in the da‘a
the general trend indicates that the level of acceleration required
for the onset of rattle was independent of excitation frequency
SES

N78-30583*# Jet Propulsion Lab Calif Inst of Tech Pasadena
ANALYSIS OF A SUSPENSION SYSTEM FOR A WHEEL
ROLLING ON A FLAT TRACK
H McGinness 1 Aug 1978 24 p ref
(Contract NAS7-100)
(NASA-CR-157563 JPL-Pub-78-43) Avail NTIS
HC AO02/MF AO1 CSCL 13l

A flexure strut wheel suspension system 1s descnbed which
keeps a wheel flat aganst the track and maintains a small interface
moment Equations are presented for the evaluation of this
moment A companson of the flexure strut system 1s made with
a ngid link design containing pivot bearnings Author

N78-30603# Industrieanlagen-Betriebsgesellschaft mbH
Ottobrunn (West Germany)

THE INFLUENCES OF RESIDUAL STRESSES ON OSCILLAT-
ING TENSILE STRENGTH AND THE MEASUREMENT OF
RESIDUAL STRESS. WITH EMPHASIS ON AIRCRAFT
CONSTRUCTION [UNTERSUCHUNG DES EINFLUSSES
VON EIGENSPANNUNGEN AUF DIE SCHWINGFESTIGKEIT
SOWIE MESSUNG DER EIGENSPANNUNG, MIT BES-
ONDERER BERUECKSICHTIGUNG DES FLUGZEUGBAUS]
P Schrader and W Schuetz 1977 105 p refs
(BMVG-FBWT-77-23) Aval NTIS HC A06/MF AO01
DOKZENTBW 30 DM



N78-30606

Surface rolling and coining of holes in notched specimens
shot peening of unnotched flat bars and roliing of fillets of
stepped shafts induced compressive residual stresses in aircraft
components and increased fatigue life of high strength aluminum
titanium and stee! alloys Under flight-by-flight loading the fatigue
ife was increased by coining 6-fold for the notched aluminum
specimens, 9-fold for the titanium specimens and 3-fold for the
steel specimens Shot peening improved the fatigue hfe by a
factor of 3 for the aluminum, and of more than 10 for the
utanium and the steel The life under a random load sequence
was increased 3-fold for the rolled stepped shafts The increases
in fatigue life cannot be explained in all cases by the effect of
the residual stresses alone because they had already been reduced
to zero after about 2 per cent of the fatigue life to failure of
the shot peened aluminum specimens aithough the fatigue hife
increased by a factor of 3 In the shot peened Ti- and steel
specimens however the residual stresses had not decreased after
40 percent of the hfe to faillure ARH

N78-30606*# National Aeronautics and Space Administration
Langley Research Center lLangley Station Va
RECENT DEVELOPMENTS IN ANALYSIS OF CRACK
PROPAGATION AND FRACTURE OF PRACTICAL MATERI-
ALS
H F Hardrath, J C Newman Jr W Elber and C C Poe Jr
Jun 1978 20 p refs Presented at the Intern Symp of
Fracture Mechanics Washington D C 11-13 Sep 1978
(NASA-TM-78766) Avall NTIS HC AO2/MF A01 CSCL 20K
The imitations of linear elastic fracture mechanics in aircraft
design and in the study of fatigue crack propagation in aircraft
structures are discussed NASA-Langley research to extend the
capabilities of fracture mechanics to predict the maximum load
that can be carned by a cracked part and to deal with aircraft
design problems are reported Achievements include (1) improved
stress intensity solutions for laboratory specimens (2) fracture
cnitenon for practical matenals (3) crack propagation predictions
that account for mean stress and high maximum stress effects
(4) crack propagation predictions for varizble amphitude loading
and (5) the prediction of crack growth and residual stress in
built-up structural assemblies These capabilities are incorporated
into a first generation computenzed analysis that allows for
damage tolerance and tradeoffs with other disciplines to produce
efficient designs that meet current airworthiness requirements
ARH

N78-30620# National Aerospace Lab, Amsterdam (Netherlands)
Structures and Matenals Div
COMPILATION OF TEST DATA FROM AN INVESTIGATION
ON THE EFFECT OF ENVIRONMENT ON CRACK GROWTH
UNDER FLIGHT-SIMULATION LOADING
3 Sep 1976 39 p refs Supplement to NLR-TR-76104
{Contract NIVR-1725)
(NLR-TR-76096-U
HC AO3/MF AO1
The present report 1s a supplement to NLR-TR-76104
Numerical test results and several evaluations are given in full
detall However the discussion of the results 1s presented tn
NLR-TR-76104 Author (ESA)

NLR-TR-76104) Avail NTIS

N78-30774%§ Natonal Aeronautics and Space Admunistration
Ames Research Center Moffett Field Calf
AN ASSESSMENT OF THE EFFECT OF SUPERSONIC
AIRCRAFT OPERATIONS ON THE STRATOSPHERIC
OZONE CONTENT
| G Poppoff R C Whitten, R P Turco (R and D Associates
Marina del Rey, Calif) and L A Capone (San Jose State Univ
Calf}) Aug 1978 60 p refs
(NASA-RP-1026 A-7399) Avail NTIS HC A04/MF AO1 CSCL
138

An assessment of the potential effect on stratosphernic ozone
of an advanced supersonic transport operations is presented
This assessment which was undertaken because of NASA's desire
for an up-to-date evaluation to guide programs for the development
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of supersonic technology and improved aircraft engine designs,
uses the most recent chemical reaction rate data From the
results of the present assessment it would appear that realistic
fleet sizes should not cause concern with regard to the depletion
of the total ozone overburden For example the NOx emission
of one type designed to cruise at 20 km altitude will cause the
ozone overburden to increase by 003% to 0 12%, depending
upon which vertical transport 1s used These ozone changes can
be compared with the predictions of a 174% ozone decrease
(for 100 Large SSTs flying at 20 km) made in 1974 by the
FAA s Chmatic Impact Assessment Program Author

N78-30896*# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
PROCEDURES FOR GENERATION AND REDUCTION OF
LINEAR MODELS OF A TURBOFAN ENGINE
Kurt Seldner and Dawid S Cwynar Aug 1978 45 p refs
(NASA-TP-1261 E-9460) Aval NTIS HC AO3/MF AO1 CSCL
12B

A real time hybnd simulation of the Pratt & Whitney
F100-PW-F100 turbofan engine was used for linear-model
generation The linear models were used to analyze the effect
of disturbances about an operating pomt on the dynamic
performance of the engine A procedure that disturbs samples
and records the state and control vanables was developed For
large systems such as the F100 engine the state vector is
large and may contain high-frequency information not required
for control This reducing the full-state to a reduced-order model
may be a practicable approach to simphfying the control design
A reduction technique was developed to generate reduced-order
models Selected hnear and nonhinear output responses to
exhaust-nozzle area and main-burner fuel flow disturbances are
presented for companson Author

N78-30909# European Space Agency, Pans (France)
THEORETICAL AND EXPERIMENTAL STUDIES OF ACOUS-
TIC PROPAGATION IN INHOMOGENEOUS MOVING
MEDIA
Sebastien Candel Jun 1978 315 p refs Transl into ENGLISH
of ‘Etudes Theonques et Exptl de la Propagation Acoustigue en
Milieu Inhomogene et en Mouvement, ONERA Pans Report
ONERA-P-1977-1, 1977 Ongmnal report in FRENCH previously
announced as N78-24905
(ESA-TT-477 ONERA-P-1977-1) Avail NTIS
HC A14/MF AO1

Three problems are treated in particular the propagation of
plane and modal pressure waves In nozzles and diffusers, the
adiation of the jet noise high-frequency components and the
propagation of an acoustic field in the free flow of an open
wind tunnel A numercal algonthm based on the geomsetrncal
approximation was developed and allows the calculation of the
wave field (amplhtude and phase) in the case of very general
media (iInhomogeneous dispersive including reflecting surfaces)
A companson between calculations and experimental results
obtained in an open wind tunnel was made to check the proposed
numerical method and to demonstrate its practical utiity

Author (ESA)

N78-30910§ Loughborough Univ of Technology (England}
Dept of Transport Technology
A FURTHER SURVEY OF SOME EFFECTS OF AIRCRAFT
NOISE IN RESIDENTIAL COMMUNITIES NEAR LONDON
(HEATHROW) AIRPORT
J B Ollerhead and R M Edwards Jun 1977
(Contract SN/1170/012)
(TT-7705) Avail NTIS HC AO07/MF AO1

Six hundred residents of suburban communities near London
(Heathrow) airport were interviewed 1n a pilot survey designed
to compare alternative methods of scaling aircraft noise exposure
and human reactions to it The various associations between
noise vanables 1s discussed It 1s concluded that no new noise
scale 1s likely to emerge which 1s a more rehiable or convenient
predictor of awcraft noise annoyance than Noise and Number
Index (NNI) ESA

148 p refs



N78-30911f Loughborough Univ of Technology (England)
Dept of Transport Technology
A COMPARISON OF ANNOYANCE CAUSED BY AIRCRAFT
NOISE NEAR LONDON. MANCHESTER AND LIVERPOOL
AIRPORTS
J B Ollerhead Jun 1977 77 p refs
{Contract SN/1170/012)
{TT-7706) Aval NTIS HC AO5/MF AO1

In a postal survey designed to investigate the valdity of
Noise and Number Index (NNI) for scaling aircraft noise impact
at awrports other than London (Heathrow] questionnaires were
sent simultaneously to some 3000 residents near London
(Heathrow) Manchester and Liverpool airports Although the
response rate was poor the results indicate that NNI s one of
several noise scales which show opuimum correlation with
annoyance reactions However the mean reactions differed
between awports with Manchester residents being shghtly more
sensitive and Liverpool residents significantly less sensitive to a
given amount of aircraft noise than their Heathrow counterparts
It 1s recommended that rather than perform more surveys to
identify an optimum noise scale a suitable convenient scale be
standardized and that the primary objective of future surveys
should be to establish the relevant dose-response refations An
important step in this direction would be the development of a
general procedure for the measurement of noise annoyance

Author (ESA}

N78-31007§ Rohr Industnies Inc Chula Vista Calif
TEST AND DEMONSTRATION PROTOTYPE TRACKED AIR
CUSHION VEHICLE (PTACV) PHASE (IIC Final Report,
Jan 1976 - Nov 1977
A K Smith J Dallas R Stott Dynes and L Samusson Nov
1977 330 p refs
(Contract DOT-FR-54089)
(PB-279970/8 FRA/ORD-78/03) Avall NTIS
HC A15/MF AO1 CSCL 13F

A six year multi-phased program for design development
and test of a prototype tracked air cushion vehicle was culminated
in a six month test and demonstration Descniptions of the various
major sub-systems are presented with design and operational
performance data Technical data coverning test objectives,
descriptions and results are furnished on a wide varnety of
functional assemblies, subsystems and performance conditions
Physical characteristics were measured for accelerations braking
aerodynamic drag nde comfort acoustical qualty rehabibty and
maintainability performance GRA

N78-31042 Stanford Univ Calf
THE TRANSONIC FLOW ON A HELICOPTER ROTOR
PhD Thess
fFrancis Xavier Caradonna 1978 197 p
Avail  Univ Microfilms Order No 7814162

The flow on a hovenng helicopter rotor operating at a
supercnitical tip Mach number 1s modeled using potential theory
The general potential equation 15 casted in blade-fixed coordinates
and the transonic small disturbance approximation i1s invoked
The resulting equation only differs from its fixed-wing counterpart
In having a spanwise increasing free-stream Mach number
Solutions shown use an arbitrary but not untypical vortex location
and the strength 1s assumed to be the maximum blade circulation
Solutions obtained show the onset of supercntical flow and
ultimately drag dwergence The drag divergence Mach number
was considerably higher than that at which supercatical flow
first occurs Although there 1s some good comparison of computed
results with fixed-wing-model data there currently exists no body
of hovering wake and load data adequate to test the present
code Dissert Abstr

N78-31043%§ National Aeronautics and Space Administration
Langley Research Center, Hampton, Va
CONTROL-SURFACE HINGE-MOMENT CALCULATIONS
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N78-31046

FOR A HIGH-ASPECT-RATIO SUPERCRITICAL WING
Boyd Perry, Il Sep 1978 26 p refs
(NASA-TM-78664 L-12219) Aval NTIS HC AO03/MF AO1
CSCL O1A

The hinge moments at selected fight conditions resulting
from deflecting two trailing edge control surfaces (one inboard
and one midspan) on a high aspect ratio swept, fuel conservative
wing with a supercritical airfoil are estimated Hinge moment
results obtained from procedures which employ a recently
developed transonic analysis are gwven In this procedure a
three dimensional inviscid transonic aerodynamics computer
program 1s combined with a two dimensional turbulent boundary
layer program in order to obtain an interacted solution These
resufts indicate that trends of the estimated hinge moment as a
function of deflection angle are similar to those from expernmental
hinge moment measurements made on wind tunnel models with
swept supercntical wings tested at similar vafues of free stream
Mach number and angle of attack JMS

N78-31044*# National Aeronautics and Space Administration
Langley Research Center, Hampton Va
ANALYSIS OF STABILITY CONTRIBUTIONS OF HIGH
DIHEDRAL V-TAILS
Cari E Freeman (AVRADCOM Res and Techno! Labs) and
Wilham T Yeager (AVRADCOM Res and Technol Labs) Aug
1978 22 p refs
(DA Proy 1L1-61102-AH-45)
(NASA-TM-78729, AVRADCOM-TR-78-34, 1-12277) Avail
NTIS HC AO02/MF AO1 CSCL O1A

An investigation was undertaken to determine the effective-
ness of four analytical methods (empincal modified empincal,
vortex-lattice, and an inviscid three dimensional, potential flow,
wing body program) to estimate the lateral and longitudinal static
stabiity charactenstics of an isolated V-tal wind tunnel model
The experimental tests were conducted in the V/STOL tunnel
at a Mach number of O 18 Angle-of-attack data were obtained
from -12 deg to 8 deg at O deg sideshp Sideshp sweeps from
-5 deg to 10 deg were made at angles of attack of 4 deg,
O deg and -4 deg The V-tail dihedral angles were 45 deg.
50 deg 55 deg and 60 deg BB

N78-31045%§# National Aeronautics and Space Admimistration
Langley Research Center Hampton Va
AERODYNAMIC CHARACTERISTICS OF A HYPERSONIC
RESEARCH AIRPLANE CONCEPT HAVING A 70 DEG
SWEPT DOUBLE-DELTA WING AT MACH NUMBER 02
Jim A Penland Theodore R Creel, Jr, and James L Dillon
Sep 1978 83 p refs
(NASA-TP-1252 L-12215) Avail NTIS HC AO5/MF AO1
CSCL 01A

A wind-tunnel of the static longitudinal, lateral and directional
stability charactenstics of a hypersonic research airplane concept
having a 70 deg swept double-delta wing was conducted in the
Langley low-turbulence pressure tunnel The configuration
varniables included wing planform, tip fins, center fin, and
scramjet engine modules A mach number of O 2 was investigated
over a3 Reynolds number (based on fuselage length) range of
2,200000 to 1975 x 1,000,000 (with a majonty of tests at
100 x 1000000 Tests were conducted through an angle-of-
attack range from about -2 deg to 34 deg at angles of sideshp
of O deg to 5 deg. and at elevon deflection of O deg -5 degq.
-10 deg -15 deg. and -20 deg The drag coefficient of the
integrated scramjet engine appears relatively constant with
Reynolds number at the test Mach number of 0 2 Miid pitch-up
was exhibited by the models equipped with tip fins The forward
delta a highly swept forward portion of the wing. was destabilizing
The center fin model has a higher tnmmed maximum hft-drag
ratio and a wider tnm Lft and angle-of-attack range than the
tip fin model Both the tip fin models and center fin models
exhibited positive dihedral effect and positive directional stability
Roll control was positive for the tip fin model but yaw due to
roll control was unfavorable Author

N78-31048§ Naval Arr Test Center Patuxent River Md  Strike
Aurcraft Test Diectorate
MAXIMUM UKELIHOOD IDENTIFICATION OF THE



N78-31047

LONGITUDINAL AERODYNAMIC COEFFICIENTS OF THE
EA-68B AIRPLANE IN THE CATAPULT LAUNCH CONFIGU-
RATION
David E Bischoff 8 May 1978 34 p refs
(AD-A054243, NATC-TM-78-2-SA) Avail NTIS
HC AO3/MF AO1 CSCL 01/3

The aerodynamic coefficients describing the longitudinal
equations of motion of the EA-6B awplane with landing gear
and flaps down were determined from flight test data through
use of a maximum likelthood identification algorithm These
identified coefficients were accurately determined and were utihzed
to both {1) predict short and long penod time history responses
and (2) duplicate the results of conventional flight test specification
requirement test procedures The identified resuits provide an
example of the type of information available through the
application of parameter estimation technology in the areas of
arplane data base generation These data can be utiized for
ACLS and Operational Flight Trainer simulations as well as for
parametnic studies of aerodynamic charactenstics Author (GRA)

N78-310474 Naval Ship Research and Development Center
Bethesda Md  Awviation and Surface Effects Dept
TWO-DIMENSIONAL SUBSONIC WIND TUNNEL EVALUA-
TION OF TWO RELATED CAMBERED 15-PERCENT THICK
CIRCULATION CONTROL AIRFOILS Final Report
Jane Abramson Sep 1977 68 p refs
(AD-AD55140, DTNSRDC/ASED-373) Avail NTIS
HC AO4/MF AO1 CSCL 20/4

Two circulation control cambered elliptic airfoil sections with
a thickness-to-chard ratio of 0 15 and 10 percent circular arc
camber were evaluated subsonically to determine thetr aerody-
namic charactenistics The two models designated NCCR
1510-7067N and NCCR 1510-7567S have a common leading
edge but different Coanda surfaces GRA

N78-31048# Hydronautics Inc Laurel, Md
MEASUREMENTS AND ANALYSIS OF THE FORCES
ACTING ON A SMALL AIRCRAFT FLYING IN THE UPWASH
OF A LARGE AIRCRAFT Final Report, 1 Jan 1976 - 31 Dec
1977
Clinton E Brown Peter VanDyke and John W Kloetzh Apr
1978 30 p refs
{Contract F44620-76-C-0073 AF Proj 2307)
(AD-A055286 TR-7615, AFOSR-78-0903TR} Aval NTIS
HC AO3/MF AO1 CSCL 20/4

Preliminary analysis of the expected ranges of forces and
moments were made using avallable theoretical methods and
confirming experiments were performed in the Hydronautics Ship
Model Basin The tests used a large model of the Boeing 747
transport awcraft and a smaller model typfying a fighter-type
aircraft The range of positions of the smail model relative to
the large model extended laterally 30 full-scale feet from the
wing tip or from the tip vortex and downstream roughly 80 feet
behind the wing tip Consideration was given to the problem of
maintaining steady position at a point that provided a maximum
increase n the lift to drag ratio (L/D) of the small aircraft The
model tests have shown that an increase of 50% in L/D can
be obtained by a small fighter-type aircraft flying close to the
tip tralbng vortex of a larger aircraft Higher increases in L/D
for the same relative aircraft positions would result if the smaller
aircraft exhibited higher performance (max L/D was 8 9 i free
air) Calculations made for the models tested indicate that control
power of typical fighters would be sufficient to maintain level
fight in the favorable positions close to a tip vortex GRA

N78-31062# Grumman Aerospace Corp Bethpage NY

AN AUTOMATED PROCEDURE FOR COMPUTING THE
THREE-DIMENSIONAL TRANSONIC FLOW OVER WING-
BODY COMBINATIONS, INCLUDING VISCOUS EFFECTS
VOLUME 1 DESCRIPTION OF ANALYSIS METHODS AND
APPLICATIONS Final Report, May 1975 - Oct 1977
Wilham H Mason Donald Mackenzie Mark Stern Wiltham F
Ballhaus and Juanita Frick Feb 1978 220 p refs

(Contract F33615-75-C-3073)

(AD-A055899 AFFDL-TR-77-122-Vol-1) Avail NTIS
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HC A10/MF AO1 CSCL 20/4

This report describes a numerical method to predict the
detailed pressure distnbution and force and moment resuits for
wing-body combinations at transomc Mach numbers less than
one The resulting computer code has been developed with the
intent of providing the user with an easy to use and rehable
too! that produces the most accurate possible engineerng
predictions In order to provide accurate surface pressure
predictions on the wing several additional features of the typical
transonic flow field have been incorporated These consist of
the viscous displacement effect, local strong viscous interaction
at the shock wave foot and at the trailing edge (including an
approximate treatment of local shallow separations} and finally
the interaction effect of the fuselage GRA

N78-31061*§ National Aeronautics and Space Administration
Lewis Research Center Cleveland, Ohio
SIMULTANEOUS MEASUREMENTS OF OZONE QOUTSIDE
AND INSIDE CABINS OF TWO B-747 AIRLINERS AND A
GATES LEARJET BUSINESS JET
Porter J Perkins and Damel Brniel 1978 11 p refs Proposed
for presentation at the Conf on Atmosphenc Environ of Aerospace
Systems and Appl Meteorology New York, 13-16 Nov 1978
sponsored by the Am Meteorol Soc and the AIAA
(NASA-TM-78983 E-9760) Aval NTIS HC A02/MF A01
CSCL 06T

The average amount of ozone measured 1n the cabins of
two B-747 airliners vaned from 40 percent to 80 percent of
the atmospheric concentrations without special ozone destruction
systems A charcoal filter in the cabin air inlet system of one
B-747 reduced the ozone to about 5 percent of the atmospherc
concentration A Learjet 23 was also instrumented with
monitors to measure simultaneously the atmospheric and ozone
concentrations Results indicate that a significant portion of the
atmospheric ozone i1s not destroyed in the pressurization system
and remamns in the awcraft cabin of the Learjet For the two
cabin configurations tested the ozone retentions were 63 and
41 percent of the atmospheric ozone concentrations Ozone
concentrations measured in the cabin near the conditioned-aw
outlets were reduced only shghtly from atmospheric ozone
concentrations It 1s concluded that a constant difference
between ozone concentrations inside and outside the cabin does
not exist GG

N78-31084# Rockwell international Corp Los Angeles, Cahf
HAZARD ASSESSMENT OF AIRCRAFT GUN COMPART-
MENTS Final Report, May 1976 - Oct. 1977
Widlam A Pace Dec 1977 240 p refs
(Contract F33615-76-C-2051)
(AD-A055026, NA-77-938, AFAPL-TR-77-79) Availl NTIS
HC A11/MF AO1 CSCL 19/6

Aircraft gun compartments provide an inherent f-re/explosmn
risk potential because of the common location of flammable
fluids thermal igmition source and various environmental
conditions This program, while specifically addressing the hazards
associated with aircraft gun compartments nvestigated other
related area of concern The areas include gun compartment
hazard dentification, accident/incident reports, historical data on
arcraft gun compartment design and evaluation, development
of a hazard assessment methodology, the chemical composition
and behavior of typical gun gases and vanous types of sensors
to detect and measure combustible gases The resuits of the
study were used to prepare techmical design guidance for possible
inclusion in the Armament Handbook DH2-5 Author (GRA)

N78-31088°4# Ohio Unwv
Engineering
PHASE-LOCKED TRACKING LOOPS FOR LORAN-C

R W Burhans Aug 1978 25 p

(Grant NGR-36-009-017)

(NASA-CR-157582 TM-60) Avail NTIS HC AO2/MF AO1
CSCL 17G

Athens Dept of Electrical




Portable battery operated LORAN-C receivers were fabricated
to evaluate simple envelope detector methods with hybrnd analog
to digntal phase locked loop sensor processors The receivers
are used to evaluate LORAN-C in general aviation apphications
Complete circuit details are given for the expenmental sensor
and readout system Author

N78-31070§# National Aviation Facilities Experimental Center
Atlantic City, N J
TRE8B MICROWAVE LANDING SYSTEM DEMONSTRATION
PROGRAM AT JOHN F KENNEDY INTERNATIONAL
AIRPORT, LONG I1SLAND. NEW YORK, USA Final Report,
Dec. 1977 - Jan. 1978
4 Jan 1978 134 p
(AD-AQ55447 FAA-NA-78-16 FAA-RD-78-16) Aval NTIS
HC AO7/MF AO1 CSCL 17/2

The TRSB (Time Reference Scanning Beam) system was
demonstrated at JFK auport in December 1977 and consisted
of a 1 degree phased array azimuth subsystem, a 15 degree
elevation subsystem with an antenna of the Rotman lens design
and a precision L-Band DME A laser tracker was provided for
precise aircraft position data but was considered unusable
However, TRS8 airborne recordings are available for several flights
and provide useful data output During the operational demonstra-
tions national and international observers in the NASA B-737
aircraft flew the Canarsie approaches, under fully coupled and
manual flight condtions to touchdown and rollout These
demonstrations highlighted the important capability of Microwave
Landing Systems to provide precision guidance over complex
approach paths to a busy international airport GY

N78-31071§ National Aviation Facilities Experimental Center
Atlantic City N J
TRSB MICROWAVE LANDING SYSTEM DEMONSTRATION
PROGRAM AT KRISTIANSAND. NORWAY Final Report,
15-17 Jan 1978
Jan 1978 82 p
(AD-A055317 FAA-NA-78-17 FAA-RD-78-17) Avall NTIS
HC AO5/MF A01 CSCL 01/2
A demonstration of Kjevik Airport Kristiansand Norway, was
the fifth in a senies of operational demonstrations of several
TRSB system configurations at selected airports m the United
States and abroad Operational demonstrations and data
acquisition flights were made utihzing an FAA Boeing 727 test
aircraft Flight profiles included approaches radials, and partial
orbits perpendicular to the runway centerline Some flight tests
were also made by Norwegian and British Civil Aviation Authority
personnel using TRSB equipment installed in therr respective
flight inspection aircraft Results of the operational demonstrations
indicated that the performance of both system configurations
was well within their respective U S program design requirements
and also met ICAQO (AWOP) full capabthity system requirements
BB

N78-31072§ National Aviation Faciliies Expenmental Center,
Atlantic City, N J
TRSB MICROWAVE LANDING SYSTEM DEMONSTRATION
PROGRAM AT CHARLEROI. BELGIUM Final Report,
18 Jan. - 6 Feb 1978
Feb 1978 52 p
(AD-A055920, FAA-NA-78-19 FAA-RD-78-19) Avail NTIS
HC AO4/MF AQ1 CSCL 01/4

A demonstration was held at Gosselies Airport, Charlero,
Belgium in conjunction with the United States TRSB demonstra-
tion program, and was the sixth in a senes of operational
demonstrations of several TRS8 system configurations at selected
airports in the United States and abroad Operational demonstra-
tions were made utlizng FAA Boeing 727 and Convar 880
test aircraft Flight performance data was acquired with the Boeing
727 test awrcraft only Flight profiles included approaches on
centerline and offset plus and minus 1 and 2 degrees at varnous
elevation angles and radials at constant altitude on centerline
and offset plus and minus 10 degrees Results of the operational
demonstrations indicated that the performance of the TRSB Small
Community azimuth subsystem met ICAO {AWOP)full capability
systems requirements BB
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N78-31076

N78-31073§ Westinghouse Defense and Etectronic Systems
Center Baltimore Md
CAPTURE EFFECT ARRAY GLIDE SLOPE GUIDANCE
STUDY (interim Report
J T Godfrey H F Harttey R A Moore and G J Moussally
Mar 1978 95 p
(Contract DOT-FA74WA-3353)
(AD-AQ55678 FAA-RD-78-41) Avall NTIS
HC AQO5/MF AQ1 CSCL 17/7

The performance of the capture effect glide slope array as
a function of the gquality and quanuity of required ground planes
was examined Methods of improvement were also investigated
Wherein either a smoothing of the glide path structure or a
reduction of the required ground plane was considered an
improvement An extensive computer model was developed and
it was used to study the effect on glide path DDM of different
position arrangements of elements it was found that a umique
arrangement of elements could be found for any terrain
environment which would give a zero DDM along the entire
ghde path up to threshold GY

N78-31074§ ULncoin Lab Mass inst of Tech Lexington
IPC DESIGN VAUDATION AND FUGHT TESTING
Final Repont
J W Andrews, J C Koegler and K D Senne 31 Mar 1978
267 p refs
(Contracts DOT-FA72WAI-261 F19628-78-C-0002 Pro)
034-241-012)
(AD-A055529, ATC-85 FAA-RD-77-150) Avail  NTIS
HC A12/MF AO1 CSCL 01/4

A sernes of flight tests were conducted to evaluate the collision
avordance system known as intermittent positive control
(subsequently re-named automatic traffic advisory and resolution
service ATARS) These tests involved both professional test pslots
and subject pilots selected from the aviation community Analysis
of the collision avoidance algonthm pilot wisual acquisition
performance and pilot reaction to avoidance nstructions are
also included BB

N78-31076# Federal Aviation Admimistration Washington D C
IFR AIRCRAFT HANDLED FORECAST BY AIR ROUTE
TRAFFIC CONTROL CENTER, FISCAL YEARS 1978-1989
Bernard Hannan Nov 1977 51 p
(AD-A049305 FAA-AUP-77-34) Avail NTIS
HC AO4/MF AO01 CSCL 17/7

The forecasts of instrument flight rule aircraft handled by
FAA air route traffic control centers are presented They serve
as a base for the FAA planning and budget process n determiming
future requirements for faciities equipment and manpower The
forecasts show that total aircraft handled will increase from
257 million FY 1977 to 41 5 million in FY 1989 These national
total numbers along with those for the intervening years are
broken down by FAA region and by each air route traffic control
center in this report GG

N78-31076§ Commuttee on Science and Technology (U S
House)
FUTURE NEEDS AND OPPORTUNITIES IN THE AIR
TRAFFIC CONTROL SYSTEM
Washington GPO 1977 716 p refs Hearings before Subcomm
on Transportation Awviation and Weather of the Comm on Sci
and Technol 95th Congr 1st Sess 8-9 14-16 Jun 8 Sep
1977
(GPO-98-931) Avail
and Weather
Testimony concerning the philosophies and issues related to
future or post third generation arr traffic control (ATC) systems
1s presented Research and development programs microwave
landing systems, wind shear wake vortex availability of energy
and the economic climate are among the factors considered
Emphasis 1s placed on the enhancement of system capacity
safety and productivity Awiation demands of the public are
progected through the turn of the century n terms of expansion
of ATC services JMS

Subcomm on Transportation Awiation




N78-31077

N78-31077§# A Force Inst of Tech Wright-Patterson AFB
Ohio  School of Engineenng
A DESIGN OF TRAJECTORY ESTIMATOR USING MULTIPLE
DME RANGE MEASUREMENTS M S Thesis
Robert Riggins Mar 1978 134 p refs
(AD-A055191, AFiT/GGC/EE/78-4) Avail NTIS
HC AO7/MF AO1 CSCL 17/7

This report 1s directed toward the design of a real-time
esttimation algonthm, a Kalman filter, that estimates aircraft
position and velocity using multiple DME range measurements
The esumator 15 designed and tesied for feasiblity as a reference
system for examining Inertial Nawvigational System (INS) low
frequency errors Both a 9 state estimator including jerk states
and a 7 state estimator without the jerk states are designed

GRA

N78-31078§ Air Force Inst of Tech, Wright-Patterson AFB,
Ohio  School of Engineenng
PERFORMANCE IN A JAMMING ENVIRONMENT OF A
LOW-COST GPS USER RECEIVER ALGORITHM FOR
AIDING A TACTICAL INS M § Thesis
Stephen E Cross Dec 1977 133 p refs
(AD-A055239 AFIT/EE/GGC/77-2) Avail NTIS
HC AO7/MF AO1 CSCL 17/4

The design and evaluation of a position and velocity estimation
algonthm for a low-cost Global Positioning System (GPS) user
receiver 1S presented The algonthm i1s intended as a navigation
awd for a tactical aircraft The aigonmthm s based on lineanzed
range and range rate equations using the INS indicated position
and velocity and the GPS user receiver s measured range and
range rate Hotelling s iterative matnx inversion algonthm i1s used
to invert a {4 x 4) measurement matrix A feedback and
feedforward mechanization 1s proposed for the estimation
algorithm The performance 1s based on simulations using a
dynamic F-4 fight profile Compansons are made with results
obtained from a Carlson Square Root Filter and an unaided
INS Author (GRA)

N78-31083 lowa State Univ of Science and Technology, Ames
TRAJECTORY OPTIMIZATION FOR SOME SAILPLANE
PERFORMANCE PROBLEMS PhD Thesis
Imao Chen 1978 217 p
Avail Urav Microfiims Order No 78-13220

Three specific sailplane performance problems are formutated
as optimal control problems and studied (1) mimimum landing-
approach distance problem, (2) minimum altitude-loss problems
in the presence of sinusoidal vertical winds, and {3) mimmum
time problems in the presence of sinusoidal vertical winds Both
mimmum altitude-loss and minimum time problems have
several cases involved (1) fixed and equal initial and final states,
(2) free but equal mitial and final states, (3) effects of varying
the wind amphtude (4) effects of varying the fixed range., and
{5) wing-loading effects One more case of effects of varying
the prescribed aititude loss for mimmum time problems s also
studied Dissert Abstr

N78-31084 Purdue Univ Lafayette Ind
EFFECTS OF DYNAMIC AEROELASTICITY ON HANDLING
QUALUITIES AND PILOT RATING PhD Thesis
Wen-Yo Yen 1977 122 p
Avad  Umwv Microfilms  Ordes No 78-13142

Pilot performance parameters, such as pilot ratings tracking
errors and pilot comments were determined for a longitudinal
pitch tracking task using a large flexible bomber with parametric
vanations in the undamped natural frequencies of the two lowest
frequency symmetnc elastic modes This pitch tracking task was
programmed on a fixed base simulator with an electronic
attitude-director display of pitch command, pitch angle and pitch
error The results of this study sndicate that low-frequency
structural flexibility can sigmficantly affect the handhing gualities
and pilot ratings n the task evaluated Dissert Abstr

N78-31085*# Lockheed-Califorma Co, Burbank

STUDY OF FUEL SYSTEMS FOR LH2-FUELED SUBSONIC
TRANSPORT AIRCRAFT, VOLUME 1 Final Report, Sep
1976 - Dec 1977

560

G D Brewer R E Morns G W Dawvis, E F Versaw G R
Cunnington Jr {Lockheed Missiles and Space Co, Inc) J C
Riple {AiResearch Mfg Co ), C F Baerst {AiResearch Mfg Co),
and G Garmong (Rocketdyne) Jul 1978 202 p 2 Vol
{Contract NAS1-14614)
(NASA-CR-145369-Vol-1
HC A10/MF A01 CSCL 01C
Several engine concepts examined to determine a preferred
design which most effecuvely exploits the characteristics of
hydrogen fuel in arrcraft tanks receved major emphasis Many
candidate designs of tank suucture and cryogenic msulation
systdms were evaluated Designs of all major elements of the
awrcraft fuel system including pumps hnes, valves, regulators,
and heat exchangers received attention Selected designs of boost
pumps to be mounted in the LH2 tanks and of a high pressure
pump to be mounted on the engine were defined A final
design of LH2-fueled transport aircraft was established which
incorporates a preferred design of fuel system That aircraft was
then compared with a conventionally fueled counterpart designed
to equivalent technology standards Author

LR-28384-Vol-1} Aval NTIS

N78-31086*# Lockheed-Califormnia Co Burbank
STUDY OF FUEL SYSTEMS FOR LH2-FUELED SUBSONIC
TRANSPORT AIRCRAFY, VOLUME 2 Final Report. Sep
1976 - Dec 1977
G D Brewer R E Morns, G W Davis E F Versaw G R
Cunnington Jr {Lockheed Missiles and Space Co, Inc). J C
fuple {AiResearch Mfg Co), C ¥ Baerst {AResearch Mfg Co)
and G Garmong (Rocketdyne} Jul 1978 356 p refs 2 Vol
{Contract NAS1-14614)
(NASA-CR-145369-Voi-2) Availl NTIS HC A16/MF AO1 CSCL
01C

For abstract, see N78-31085
N78-31087§# Royal Aircraft Estabhshment Farnborough
{England}
TECHNICAL EVALUATION OF FLYING WEAPON SYS-
TEMS
P Ebeling Mar 1978 28 p refs Transl into ENGLISH of
Technische Bewertung Fliegender Waffensysteme ™  Rept
BMVg-FBWT-75-29-Pt-2 Fed German Min of Defense West
Germany 1975 p 243-272
(RAE-Ub-Trans-1948, BR64083) Avail NTIS
HC AO03/MF AO1

Some details on the evaluanon of mitary arcraft and missite
weapon systems are presented A technical evaluation of the
different phases of weapon systems development and procurement
1s explained and a bnef survey 1s given of the different methods
involved Two digital computer programs are detailed for design
and scaling of aircraft and tactical missiles and their possible
applications within the technical evaluation of weapon systems

GG

N78-31088# Lockheed-California Co, Burbank
GENERAL AVIATION AIRPLANE STRUCTURAL CRASH-
WORTHINESS USER'S MANUAL VOLUME 1 PROGRAM
KRASH THEORY Final Report. Jun 1976 - Feb 1978
Max A Gamon Feb 1978 278 p refs
(Contract DOT-FA75WA-3707)
(AD-A055898, LR-28307-Vol-1 FAA-RD-77-189-1-Vol-1)
Avall NTIS HC A13/MF A01 CSCL 01/2

A comprehensive descriphion of program KRASH s pro-
vided Included are the following sections (1)Program KRASH
Description and Theory and (2)Program Controls and Listing

BB

N78-31089# Boeing Vertol Co Philadelphia Pa
HELICOPTER TRANSMISSION VIBRATION AND NOISE
REDUCTION PROGRAM VOLUME 1 TECHNICAL REPORT
Final Report, Jun 1974 - Oct 1977

John J Sciarra, Robert W Howells Joseph W Lenski Jr,
Raymond J Drago and Edward G Schaeffer Mar 1978
307 p refs

(Contract DAAJ02-74-C-0040 DA Proj 1G2-62207-AH-89)
(AD-A055104 D210-11236-1 USARTL-TR-78-2A) Avall
NTIS HC A14/MF A01 CSCL 01/3



The objective of the Helicopter Transmission Vibration/ Noise
Reduction Program was to generate analytical tools for the
prediction and reduction of helicopter transmission vibration/ noise
that provide the capability to perform trade studies during the
design stage of a program Application of this optimization
capability yields drive train components that are dynamically quiet
with reduced vibration/noise levels and inherently longer life

Author {(GRA)

N78-31091# Army Aviation Engineenng Flight Activity, Edwards
AFB, Calf
MODIFIED HELICOPTER ICING SPRAY SYSTEM EVALUA-
TION Final Report, 23 Sep - 4 Dec 1976
Gary L. Bender Mathew S Mathews Il and John S Tulloch
Mar 1977 87 p refs
(AD-A055039, USAAEFA-75-04) Avail NTIS
HC AO5/MF A01 CSCL 01/3

All tests required 55 fiight hours (41 fhghts) Duning the
first testing penod, structural and dynamic tests were conducted
throughout the CH-47C flight envelope and the physical properties
of the spray cloud generated by the modified icing spray system
were measured Two deficiencies were found boom stresses
greater than the matenals endurance hmit which severely restrnicted
the maximum airspeed at which the system could be operated
(110 knots true awrspeed) and an inadequate and unsafe boom
extension/retraction system Additional modification was made
to the system and envelope expansion tests were repeated Dunng
the second testing period, the two deficiencies were eliminated
However, fliight with the boom retracted (except at very low
airspeeds) and flight at a rotor speed of 235 rpm continued to
produce excessive boom stresses These excessive stresses
constituted a shortcoming Additional modification to the HISS
was made to correct this shortcoming The modified HISS with
this addittonal change 1s airworthy within the unrestricted CH-47C
fight envelope GRA

N78-31092# Army Agency for Aviation Safety, Fort Rucker
Ala
ANTITORQUE TRAINING: EVALUATION OF EFFECTIVE-
NESS IN REDUCING MISHAP LOSSES
Wilham C McDaniel Feb 1978 19 p refs
(AD-A055040, USAAVS-TR-78-2) Avall NTIS
HC A02/MF AO1 CSCL 05/9

This evaluation addressed the effectiveness of traiming for
antitorque system malfunctions An evaluation team composed
of 11 analysts reviewed 121 mishaps meeting established cnitena
Results indicated that emergency antitorque traiming was effective
in those situations involving loss or impaired control of the
antitorque system In the case of emergency situations involving
a loss of thrust or loss of component present antitorque training
appears to be less than adequate The data supports continuation
of emergency antitorque training Results further imply that wrnitten
procedures for coping with loss of thrust in the UH-1 and OH-58
should be reviewed for clanty and revised for ease of apphcation
Further study shpuld be conducted to determine the optimal
course of action to take in the event of antitorque failure or
malfunction Author {(GRA)

N78-31093# Annc Research Corp, Annapohs, Md
PROGRAM ANALYSES FOR THE 8-3 WEAPON SYSTEM
IMPROVEMENT PROGRAM Final Summary Report, 16 Sep
1977 - 16 Jun. 1978
W Amos 15 Jun 1978 20 p
{Contract NOOO19-77-C-0495)
(AD-A055887, Rept-1708-01-1-1762) Avail NTIS
HC A02/MF AO1 CSCL 01/3

The overall objective of the program s to update major
avionic and weapon subsystems of the S-3A to provide
improvements and additional capabilities required to perform
certain sea control mission elements duning the late 1980s through
the 1990s GRA

N78-31094§ Army Aviation Research and Development
Command, St Louis, Mo

COMPUTERIZED AIRCRAFT ATTRITION PROGRAM
Fina!l Report
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N78-31096

Ralph O Tate May 1978 35 p refs
(AD-A055784, USAAVRADCOM-TR-78-9) Availl NTIS
HC AO3/MF AO1 CSCL 01/3

The Computenzed Aucraft Attntion Program {THAAP) pre-
sented in this report provides for a rapid method of calculating the
forecasted attntion to be experienced by a given homogenous
fleet of aircraft over a specified perrod of ume The THAAP
program 1s designed to be a time-saving tool which will prowide
the quantity of awrcraft attnted and resultant flying hour program
for the adjusted operational fleet The program wiil provide for
the time-phased induction and withdrawal of aircraft from the
fleet over the operational Iife of the system The information or
output from the program is intended to be used as input to
time-phased cost estimates particularly operating and support
cost estimates The program s output 1s 1deally suited for those
studies which are performed manually or by computernized cost
models which do not have a fleet attntion capability

Author (GRA)

N78-31095§ Aeronautical Systems Div Wright-Patterson AFB,
Ohio
CARGO AIRCRAFT AND SPACECRAFT FORWARD
RESTRAINT CRITERIA Final Report, Jun 1978 - Dec.
1977
Joseph L Weingarten Dec 1977 91 p refs Rewvised
(AD-A055343, ASD-TR-76-30) Availl NTIS HC AO05/MF AO1
CSCL 01/2

This investigation was pnmarnly conducted to review probabil-
ity projections of crashes of A Force cargo aircraft as developed
n 1971 The 1971 effort resulted in considerable changes to
the air cargo operations This included a lowering of restraint
cntena to 3Gs with an auxibary 9G net system The objective
of this effort was to determine if further reductions could be
made through removal of the auxihary 9G net, in addition to
both aircraft and spacecraft cargo restraint cnteria Restraint
and aircraft modifications were also examined This effort viewed
probabilities, based on the onginal data from January 1960 to
July 1971, and an expanded base to July 1976 for a total of
40 4 million hours Further the onginal study viewed only major
accidents, minor accidents have been added to this review The
probabiities developed in 1971 were conservative relative to
actual occurrence over the past few years Further, new
probabilities were developed that show removal of the barrier
net 1s feasible and appropnate changes are recommended to
the current cntena Commercial expenence with barner nets was
also investigated and accidents where barners were impacted
are detalled GRA

N78-31096§ Mechanics Research, Inc, Mclean, Va
DEMONSTRATION OF THE MICROWAVE ICE PROTECTION
CONCEPT Final Report, Jun 1978 - Jun 1977
Bertram Magenheim May 1978 127 p refs
{Contract DAAJ02-76-C-0052 DA Proj 112-622089-AH-76)
{AD-A055824, USAAMRDL-TR-77-34) Avail NTIS
HC AO7/MF AO1 CSCL 01/3

An expermental demonstration of the microwave ice
protection concept for helicopter rotor blades ts presented By
shedding tce samples from expenmental ice protection devices,
microwave ice protection theory was verfied Increased power
density in the ice layer s achieved by operating at higher
microwave frequencies, resulting 1n significantly shorter shed times
for the same microwave power The microwave concept offers
the possibiity of constructing ice protection systems totally out
of nonmetallic matenals that will not detenorate the radar cross
section of composite blades Incremental weight, cost and
power estimates for equipping vanous helicopters are presented
An evolving microwave tube technology promises significant
improvements in cost, efficiency. weight and power drain while
providing higher microwave powers and consequently shorter
shed times It 1s demonstrated that a combination erosion
shield/surface waveguide constructed from ultrahigh molecular
weight polyethylene (UHMWPE) fortified with a layer of
polyurethane near the tip did not deteriorate the mean time
between unscheduled maintenance (MTBUM) of the blade below
that of the polyurethane erosion shield by itself When the erosion
shield/surface waveguide reaches the MTBUM 1t can be replaced
without discarding the blade Author (GRA)
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N78-31097# Massachusetts Inst of Tech Cambrnidge Aeroelas-
tic and Structures Research Lab
A STUDY OF ANALOG PROGRAMMING FOR PREDICTION
OF CRACK GROWTH IN AIRCRAFT STRUCTURES
SUBJECTED TO RANDOM LOADS Final Report, Sep
1976 - Jun 1977
Michael Weinreich Richard F Harns, Oscar Ormnger, and John
F McCarthy, Jr Jun 1977 94 p refs
(Contract F33615-76-C-3109)
(AD-A055789, ASRL-TR-186-2, AFFDL-TR-77-58) Avall
NTIS HC A05/MF AO1 CSCL 01/3

Results of a program to study an analog approach to nisk
analysis of random-load crack growth are presented The two
major objectives were to implement certain specific simulations
of crack growth on hybrid analog/digital hardware and to develop
an improved approach to the modeling of random loads Under
the first objective all but two of the specific simulations were
implemented and venfied One not implemented required hardware
unavallable at the installation utilized for the simulations The
other was dentified as not conducive 10 analog simulation These
simulations utiized a ‘damage parameter (rather than crack size
itself as the random vanable) 1o provide well behaved and stable
analog behavior Under the second objective, a method of
generating load statistics by dwect inspection of large quantities
of fight data was developed In the course of this development
the applicability of estimation theory to the present problem
was dentified The techmiques of estimation theory appled to
analysis of damage n terms of an approprniately chosen damage
parameter promise to provide improved efficiency and accuracy
in aircraft fatigue damage nsk analysis GRA

N78-31098§ Naval Ar Development Center Warminster Pa
Aircraft and Crew Systems Technology Directorate
STATISTICAL REVIEW OF COUNTING ACCELEROMETER
DATA FOR NAVY AND MARINE FLEET AIRCRAFT FROM
1 JANUARY 1962 TO 31 DECEMBER 1977 Semi-annual
Summary Report, 1 Jan 1962 - 31 Dec 1977
Alan M Kaniss 1 May 1978 153 p
(AD-A055672 NADC-13920-2) Avail NTIS
HC AO8/MF AO1 CSCL 01/3

This report 1s a speciahized summary of normal acceleration
data recorded by counting accelerometers Data are separated
by calendar ttme and mission category Only data reported in
the counting accelerometer program are included Author (GRA)

N78-31099§ Sandia Labs
Dwv 8412
GRAPHICS FOR THE HYBRID STORES SEPARATION
SIMULATION OF THE B77 SYSTEM
R G Marmon Mar 1978 43 p refs
{Contract EY-76-C-04-789)
(SAND-78-8212) Aval NTIS HC AO03/MF AO1

The B77 s pictonally illustrated with the B52 F111 F4
and A7 aircraft in hybnd simulations The design goals are covered
and pictonial plots are given to verify the results Actual fight
test film s compared to a simulation with good results ERA

Livermore Calif Test Products

N78-31100§ RAND Corp, Santa Monica Calif
ESTIMATED COSTS OF EXTENDED LOW-RATE AIRFRAME
PRODUCTION Interim Report
David J Dreyfuss and Joseph P Large Mar 1978 69 p refs
{Contract F49620-77-C-0023)
(AD-A054834, RAND/R-2243-AF) Avall NTIS
HC A04/MF AO1 CSCL 01/3

Achieving a high rate of production as quickly as possible
has traditionally been viewed as the most effective way of
satisfying time-urgent inventory requirements while keeping
production costs low One common consequence has been the
delivery of less than fully qualfied production articles This
report discusses the cost of extending initial low-rate production
while tests of early production articles continue The relatively
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small resultant cost increases can potentially be offset by the
delivery of more capable production items lessened needs for
postdelivery modification or retrofit and lower total-life system
costs Author (GRA)

N78-31101*# Natonal Aeronautics and Space Admuinistration
Langley Research Center, Hampton, Va
SIMULATION AND FLIGHT EVALUATION OF A HEAD-UP
LANDING AID FOR GENERAL AVIATION
Randall L. Harns, Sr, Maxwell W Goode and Kenneth R Yenni
Sep 1978 38 p refs
(NASA-TP-1276 L-12197) Aval NTIS
CSCL 01D

A head-up general aviation tanding aid called a landing site
indicator (LASI) was tested in a fixed-base visual simulator and
in an airplane to determine the effectiveness of the LASI The
dispiay, which had a simphfied format and method of implementa-
tion presented to the piot in his line of sight through the
windshield a graphic representatron of the airplane’s velocity
vector In each testing model! (simulation of fight) each of 4 pilots
made 20 landing approaches with the LASI and 20 approaches
without 1t The standard deviations of approach and touchdown
parameters were considered an mdication of pilot consistency
Use of the LASI improved consistency and also reduced elevator
alleron and rudder control activity Pilots comments indicated
that the LASI reduced work load An appendix is included with
a discussion of the simulator effectiveness for visual flight
tasks Author

HC AO3/MF AG1

N78-31102f Research Trniangie Inst. Research Triangle Park
N C
AFAL SIMULATION FACILITY/CAPABILITY MANUAL.
VOLUME 1 EXECUTIVE SUMMARY AND SYSTEMS
AVIONICS DIVISION Final Technical Report, Jul 1976 -
Jun 1977
Richard A Whisnant, W Howard Ruedger Ronald L Earp and
James Haidt Wnght-Patterson AFB Ohio AFAL 30 Jun 1977
411 p refs
{Contract F33615-76-C-1308)
{AD-A055591, AFAL-TR-77-118-Vol-1) Avatl NTIS
HC A18/MF AO1 CSCL 01/3

The Air Force Avionics Laboratory (AFAL) at Wrght-Patterson
AFB s the focatl point for development of new avionics technology
for the Air Force In order to carry out this responsibility a
significant capability to simulate physical avionics systems and
components has been created by the AFAL divisions Of prime
concern 1s the effective use of these simulation faciities 1n the
face of continually increasing performance requirements technol-
ogical advances and rnising flight-test costs GRA

N78-31103*# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
GAS PATH SEAL Patent Application
Robert C Bill and Lawrence P ludwig inventors (to NASA)
Fited 4 Aug 1978 9 p
(NASA-Case-Lew-12131-2, US-Patent-Appl-SN-931090) Avail
NTIS HC A02/MF AO1 CSCL 21E

A gas path seal for a turbine engine or compressor 1s provided
The gas path seal compnses a shroud of matenal wearable or
abradable relative to the matenal of the turbine or compressor
blades and closely spaced from the blade tips A compliant backing
preferably of several layers of corrugated metal or a comphant
matenal covered with a thin layer of ductile matenal 1s provided
about the shroud and a ngid mounting surrounds the comphant
backing The novel feature 1s a complant backing between the
shroud and mounting As a result normal forces durning a blade
rub are hmited and wear 1s reduced and the life of the shioud
i1s lengthened for a design of comparable clearance of blade to
shroud NASA

N78-31104 Aeronautical Research Labs , Melbourne {Australia)
A THEORETICAL STUDY OF THE PERFORMANCE OF A
NUMBER OF DIFFERENT AXIAL-FLOW TURBINE CONFIG-
URATIONS UNDER CONDITIONS OF PULSATING FLOW
Lincoln Erm Jul 1977 55 p refs



{ARL-Mech-Eng-Rept-149 AR-000-734)
Issuing Activity

The best turbine configuratior for operation with the pulsating
flow occurring in a constant volume gas turbine was determined
and described The method of turbine performance prediction
for steady flow operating conditions was developed for a single
stage awal flow turbine Dunng this development it was found
that existing correlations for determining turbine loss charactens-
tics at high negative angles of ncidence were inadequate, and
consequently a modified approach was developed Four basic
two stage turbines each having different blades angles as well
as several versions of one of these were chosen for analysis
The mean efficiencies of these machines for pulsating flow
operating conditions were estimated by using a quasi-steady
method of analysis The results obtained for the selected turbines
are presented and compared with the results for the radial inflow
turbine A configuration is proposed that could possibly give
better mean efficiencies under puisating flow conditions than
those actually considered BB

Copynight  Avall

N78-31108*# Naval Arr Propulsion Test Center Trenton NJ
ROTOR BURST PROTECTION PROGRAM STATISTICS ON
AIRCRAFT GAS TURBINE ENGINE ROTOR FAILURES THAT
OCCURRED IN US COMMERCIAL AVIATION DURING 1975
Final Repont, 1974 - 1975
R A Delucia and G J Mangano May 1977 29 p
{NASA Order C-41581-B)
(NASA-CR-135304 NAPTC-PE- 106} Avail NTIS
HC AO3/MF AO1 CSCL 21E

Statistics on gas turbine rotor failures that have occusred in
U S commercial aviation dunng 1975 are presented The compiled
data were analyzed to establish (1) The incidence of rotor failures
and the number of contained and uncontained rotor bursts (2) The
distnibution of rotor bursts with respect to engine rotor component,
te fan compressor or turbine (3) The type of rotor fragment
(disk nm or blade) typically generated at burst {4) The cause
of failure, (6} The type of engines involved, and (6) The flight
condition at the time of failure BB

N78-31108*# Pratt and Whitney Aircraft Group West Palm
Beach Fla Government Products Div
ADVANCED OPTICAL BLADE TIP CLEARANCE MEASURE-
MENT SYSTEM
M J Ford R E Honeycutt R E Nordlund and W W Robinson
Jul 1978 85 p refs
{Contract NAS3-20479)
{NASA-CR- 159402 FR-10200A]j Availl NTIS
HC AO05/MF AO1 CSCL 21E

An advanced electro-optical system was developed to measure
single blade tip clearances and average blade tip clearances
between a rotor and its gas path seal in an operating gas turbine
engine This system is applicable to fan compressor and turbine
blade tp clearance measurement requirements and the system
probe 1s particularly suitable for operation in the extreme turbine
environment A study of optical properties of blade tips was
conducted to establish measurement system application hmita-
tions A series of laboratory tests was conducted to determine
the measurement system’s operational performance charactens-
tics and to demonstrate system capability under simulated
operating gas turbine environmental conditions Operational and
environmental performance test data are presented Author

N78-31107%¢
Engineering
ALTERNATIVES FOR JET ENGINE CONTROL Final Technucs!
Report, 1 Mar 1977 - 28 Feb 1978
R J Leake and M K Sain 28 Feb 1978 233 p refs
(Grant NsG-3048)
(NASA-CR-157578) Aval NTIS HC A11/MF A01 CSCL
21E

General goals of the research were classified into two
categories The first category involves the use of modern
multivariable frequency domain methods for control of engine
models in the neighborhood of a quiescent point The second
category involves the use of nonlinear modeiling and optimization
techniques for control of engine models ov2r a more exiensive

Notre Dame Unw Ind Dept of Electncal
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N78-31112

part of the flight envelope In the frequeicy domain category,
works were published in the areas of low-interaction design
polynomial design and multiple setpoint studies A number of
these 1deas progressed to the point at which they are starting
to attract practical interest In the nonlinear category, advances
were made both 1n engine modelling and in the details associated
with software for determination of time optimal controls Nonlinear
models for a two spool turbofan engine were expanded and
refined and a promising new approach to automatc model
generation was placed under study A two time scale scheme
was developed to do two-dimensional dynamic programming
and an outward spiral sweep techrigue has greatly speeded
convergence times in time optimal calculations FOS

N78-31108°*# General Electnic Co Cincinnati Ohio  Aurcraft
Engine Group
ENERGY EFFICIENT ENGINE PRELIMINARY DESIGN AND
INTEGRATION STUDIES Final Repont, Jean 1977 - Apr
1978
R P Johnston R Huschkron C C Koch R E Neitzel and P
W Vinson Sep 1978 417 p refs
{Contract NAS3-20627)
(NASA-CR-135444 R7BAEG510) Avail NTIS
HC A18/MF AO1 CSCL 21E

Parametnc design and mmssion evaluations of advanced
turbofan configurations were conducted for future transpe-t aircraft
apphication Economics environmental suitability and fuel efficiency
~ere investigated and compared with goals set by NASA Of
the candidate engines which included mixed- and separate-fiow,
direct-drive and geared configurations an advanced mixed-flow
direct-dnive configuration was selected for further design and
evaluation All goals were judged to have been met except the
acoustic goal Also conducted was a performance nisk analysis
and a preliminary aerodynamic design of the 10 stage
23 1 pressure ratio compressor used in the study engines

Author

N78-31111# Mechanical Technology Inc Latham N Y
TURBINE ENGINE ROTORDYNAMIC EVALUATION,
VOLUME 1 Final Report, 1 May 1975 - 1 Jun 1978
R A Rio Wnght-Patterson AFB Ohio AFAPL Jan 1978
218 p
{Contract F33615-75-C-2035 AF Proj 3066)
(AD-A055262 MTI-76TR41-Vol-1 AFAPL-TR-76-81-Vol-1)
Availl NTIS HC A10/MF AO1 CSCL 21/5

Eight jet engine models within the Air Force inventory (the
T56 J57 J79 J85 TF30 TF33 TF39 and TF41) have been
analyzed to determine cnitical speeds unbalance response blade
loss effects and maneuver deflections The effects of dampers
thrust loads and balancing requirements while not analyzed In
depth were noted where applicable in the description of the
engine s dynamic behavior Each rotor design was then classified
into categortes of dynamic sensitivity Five test elements were
manufactured and vibrated to obtain experimental data for
correlation with analytical modeling predictions The four cylindncal
elements each of which incorporated either a steep cone
shallow cone, flat plate or thin shell were excited to obtain the
first three lateral natural frequencies Because of manufacturning
problems with hardness and weld penetration measured
frequencies were below those predicted The fifth test element
was a machined flexible bearing support for use in parallel with
a squeeze film damper After static and dynamic testing of this
representative flexible bearing support the results were within
10% of the analytical prediction for this element The information
from this analytical and expenmental study has resulted in a
technology plan whose goal 1s to improve the technological
capabilities for the purpose of reducing costs associated with
rehability and maintainability of U S Air Force engines

Author {GRA)

N78-31112§ Grumman Aerospace Corp
Research Dept

GROUND IMPINGEMENT OF A FAN JET EXHAUST
PLUME

Wilkam G Hill Jr and Richard C Jenkins May 1978 52 p
refs

Bethpage. NY



N78-31113

(AD-AQ54832 RM-653) Avall NTIS HC AO4/MF AO1 CSCL
21/2

/ThlS report descrnibes an investigation of the ground impinge-
ment properties of a fan jet engine exhaust Measurements were
taken using both a simulated fan jet of laboratory scale and a
large scale operating fan jet engine The results of this work
will be used to modify exising models of exhaust-ground
interactions to include the unigue properties of fan jet impingement
on the flow field under a hovering VTOL aircraft with particular
application to the Grumman Design 698 The simulated fan jet
exhaust was produced by cold air issuing from a concentrc
nozzle and utihzing a screen In the inner section to develop the
lower dynamic pressure that i1s charactenstic of a real fan jet
engine Measurements taken dunng impingement of the jet engine
exhaust consisted of pitot pressure profiles above the ground
Wall jet velocity profiles obtained in these two impingement
flows showed close agreement when scaled by size and nozzle
pressure ratio This favorable companson demonstrates the
effectiveness of using cold arr scale model flows to simulate
the impingement fiow field of a real fan jet engine exhaust The
effects on the impingement flow of an immersed control vane
were investigated in both the simulated and the fan jet engine
exhausts Author (GRA)

N78-31113§# Pratt and Whitney Arrcraft Group, West Palm
Beach, Fla Government Products Div
RADIOGRAPHIC EXAMINATION OF T55
Final Report, Apr 1977 - Jan. 1978
John T Carroll Jan 1978 24 p refs
(Contract DAAJO1-77-C-0354)
(AD-A055108 FR-9560 USAAVRADCOM-CH47-M-78-01)
Availl NTIS HC A02/MF AO1 CSCL 21/5

Approximately 1000 radiographs and three hours of video
fluoroscope tapes of a Lycoming T55-L-712 turbine engine were
obtained at varnous engine operating conditions These X-ray
images were needed to determine certain static and running
clearances in the T55 engine Author (GRA)

ENGINE

N78-31114§ Boeing Vertol Co. Philadelphia Pa
ENGINE/AIRFRAME/DRIVE TRAIN DYNAMIC INTERFACE
DOCUMENTATION Final Report
D A Richardson and J R Alwang Apr 1978 209 p refs
{Contract DAAJO2-77-C-0040)
(AD-A055766 D210-11328-1, USARTL-TR-78-11) Avail
NTIS HC A10/MF AO1 CSCL 21/5

Englne/auframe/drlve train dynamic interface problems of
Boeing helicopters are described The investigation leading to
the problem solution, the solution and its hmitations are discussed
Forecasts of potential future problems recommendation for
investigations, and specifications are included Author (GRA)

N78-311156§ General Electnc Co Lynn Mass
Group
TURBINE TIP CLEARANCE MEASUREMENT Final Report,
Jun 1976 - Oct 1977
Lawrence C Baker Gordon E Grady, and Hagen R Mauch
Mar 1978 179 p refs
(Contract DAAJO2-75-C-0046)
(AD-A055765 R78AEGO017 USARTL-TR-78-4) Avail NTIS
HC A09/MF AO1 CSCL 21/5

Turbine tip clearance design and prediction techniques have
been himited to analytical methods for lack of an accurate direct
measurement device It was the purpose of this program to
substantiate prediction correlations utiizing direct measurements
from a laser-powered miniatunzed turbine tip clearance device
(MTCMD) previously developed under Applied Technology
Laboratory support The resultant compansons of measured versus
analytically determined clearances based on measured tempera-
tures would be used to venfy or to improve the analytical
techmiques GRA

Aircraft Engine

N78-31117# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt Brunswick {West Germany) Abt
Flugkoerperantriebe
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FLAME STABILIZATION IN A RAMJET COMBUSTION
CHAMBER BY MEANS OF A PILOT GAS GENERATOR
Egbert Riester 16 Dec 1977 54 p refs In GERMAN, ENGLISH
summary Report will also be announced as translation
(ESA-TT-511)
(DLR-FB-77-54) Avail NTIS HC AO4/MF AO1, DFVLR, Cologne
DM 28,20

Flame stabilization n ramjet combustors being difficult
because of the high combustion chamber entrance velocity and
the low temperature the shifting of the flame out imit towards
lower equivalent ratios by use of a pilot gas generator was
investigated The velocity distnbutions are determined in a typical
arrangement of a ramjet combustor The flame-out limit was
measured, at first without, afterwards with a pilot gas genera-
tor The results were compared with each other As pilot gas
generator a small stoichiometrical propane-oxygen-burner was
used Author (ESA)

N78-31118§ lowa State Univ of Science and Technology
Ames Engineering Research Inst
ANALYSIS OF MULTISTAGE, AXIAL FLOW TUR-
BOMACHINE WAKE PRODUCTION, TRANSPORT, AND
INTERACTION Interim Report, 1 Oct. 1976 - 30 Sep
1977
J H Wagner and T H Okushi Dec 1977 113 p refs
(Grant AF-AFOSR-2916-76)
(AD-A055754, ISU-ERI-AMES-78173, TCRL-10
AF/OSR-78-1028TR) Avall NTIS HC AO06/MF AO1 CSCL
20/4

A penodic-average flow measurement technique nvoiving a
hot-wire anemometer system was used to measure the periodically
unsteady and three-dimensional fluid velocity field between blade
rows n the first stage of a low-speed multistage, axial-flow
research compressor These data suggest that the flud flow
through the imbedded rotor and stator rows I1s appreciably
unsteady, in a penodic fashion in portions of the compressor
annulus lllustrative examples of periodic-average fluid flow field
variation with rotor blade sampling position in stop-action
sequence are presented for different locations in the compressor
A simple, first order approximation physical description of the
blade wake flow transport and interaction process largely based
on experimental data interpretation i1s proposed to organize and
to help explain the obsdrvations made Blade span variations of
flow data reflect end-wall effects Inlet guide vane exit flow
data involve some unusual unsteady flow effects Author (GRA)

N78-31119§# Hughes Helicopters, Culver City, Cahf
EVALUATION OF A CIRCULATION CONTROL TAIL BOOM
FOR YAW CONTROL Final Report, 1 Mar 1977 - 1 Feb
1978
A H Logan Apr 1978 52 p refs
(Contract DAAJ02-77-C-0018)
(AD-A055116, HH-77-307, USARTL-TR-78-10) Avall NTIS
HC A04/MF AO1 CSCL 01/3

An expenmental taill boom which uses circulation control
principles to produce antitorque force from the main rotor
downwash was flight-tested over a typical fight reggme The
fhght envelope included hover., sideward and rearward flight to
30 knots forward fight to 80 knots, climbs, turns, and maneuvers,
such as pull-ups, and push-overs at 60 knots, and autorotation

GRA

N78-31120# Applied Devices Corp Kissimmee, Fla
A MODULAR ADAPTIVE, VARIABLE FUNCTION FLIGHT
CONTROL SENSOR Final Report, Mar 1975 - Feb 1977
Roland Pittman Oct 1977 80 p refs
(Contract F33615-75-C-3154)
(AD-A055175 AFFDL-TR-77-112) Availl NTIS
HC AO5/MF AO1 CSCL 01/4

This development effort culminated in flight-worthy test
articles of multi-function sensors, for use n ‘strap-down’ fight
control systems The muliti-function sensor with one moving part,
performs the equivalent to a two-axis rate gyro two-axis linear
accelerometer, a three-axis magnetic field sensor a two-axis



electric field sensor and a two-axis ar data probe This
development effort demonstrated the feasibility of a multi-function
sensor which brings together the elements of a multi-mode fiight
control sensing scheme’ that 1s one which takes a3 measure of
the earth’s electnc and magnetic fields the air mass through
which the carrying vehicle 1s moving, and a measure of vehicle
angular velocity and linear acceleration Its use 1s intended to
determine vehicle heading velocity, and attitude with respect to
the magnetic north air mass flow and local vertical The aim of
the effort was to reduce cost, power consumption, volume and
mechantcal complexity by an order of magnitude GRA

N78-31121§ Air Force Inst of Tech Wrght-Patterson AFB,
Ohio  Schoo! of Engineenng
THE TERRAIN FOLLOWING TASK FOR THE ADVANCED
TACTICAL FIGHTER USING DISCRETE OPTIMAL CONTROL
M S Thesis
Ross Leon Simmons Dec 1977 110 p refs
(AD-A055196 AFIT/GE/EE/77-39) Avail NTIS
HC A06/MF AO1 CSCL 01/3

Through the use of state space continuous optimal control,
and discrete optimal control, a digital flight control system was
designed for the terrain following task After formulating the
arrcraft linear perturbation model the deterministic regulator
problem was solved with a quadratic performance index to provide
the desired continuous closed loop system The system and
performance index were then discretized to form a discrete
deterministic regulator problem This discrete regulator problem
was then solved as a function of sample rate using eigenvector
decomposition to determine a mimmum acceptable rate for
sampling The effects of sample rate on the system were then
examined A sample rate of five hertz was shown to be high
enough to adequately form the desired controls A reference
command generator based on constant energy path legs was
developed to provide the required reference states and control
inputs The reference terrain following path was generated by
an optimal cubic spline algorithm The aircraft was shown to
track the desired path in a highly acceptable manner through
the use of a hybnd simulation The design method utilized 1s
tecommended for consideration in designing the digital flight
control system for other fight contro! tasks Author (GRA)

N78-31122§ Air Force Inst of Tech Wnght-Patterson AFB,
Ohio  School of Engineering
OPTIMAL TERRAIN FOLLOWING CONTROLLER FOR AN
OPTIMIZED SPLINE REFERENCE PATH M 8§ Thesis
Ronald T Kelly Dec 1977 136 p refs
{AD-A055234, AFIT/GA/EE/77-3) Avail NTIS
HC A07/MF AO1 CSCL 01/3

Thus thesis presents the design of a proposed terrain following
fight controller capable of tracking a cubic spline reference path
The controller tracks only the longitudinal motion, however, 1t
provides both thrust and elevator control The controller 1s based
on a nonlinear reference model constructed from an optimized
sphne path The spline path altitude and associated denvatives
are computed The longitudinal equations of motion are linearized
about the reference trajectory and a truth model of actual aircraft
motion 1s developed Dewiations from the nonlinear reference
trajectory to the actual provide a linear system Optimal control
theory 1s used to solve the resulting linear regulator problem
The feedback gains are calculated from the steady-state Ricatt:
matnx equation The two system controls are updated using
these feedback gains Results show the feedback controller to
be stable and capable of tracking the cubic spline reference
path The performance index weighting matrices can be adjusted
to improve the controller The resulting controller can provide
both good path control and engine control to improve vehicle
survivability engine life and fuel consumption Author (GRA)

N78-31123§ Pnnceton Univ N J
Mechanical Sciences

THE INFLUENCE OF THROTTLE AUGMENTED STABILITY
(APCS) AND SHORT PERIOD CONTROL CHARACTERIS-
TICS ON THE LANDING APPROACH Final Technical Report,
Jul. 1976 - Jun. 1976

George E Miller, Shigeo Sembong), and Edward Seckel Mar

Dept of Aerospace and
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N78-31126

1978 182 p refs
{Contract NOOO19-75-C-0528)
(AD-A055892, AMS-1325) Aval NTIS HC A09/MF AO1
CSCL 01/2

The results of an analysis and flight test research program
sponsored by the Naval Air Systems Command are presented
The equivalence between Approach Power Compensator System
(APCS) feedbacks and aircraft stability derivatives 1s shown and
expressions relating these terms to system decoupling are
developed in the analysis Attitude command washout prefilter
and conventional flight control systems are compared in ground
and flight tests Pseudo-velocity-type APCS configurations were
found to provide better fight path control than predominantly
angle of attack type APCS configurations for the carnier approach
task For typical levels of aircraft static stabihity, increasing the
short period frequency through a simple pitch attitude command
flight control system improved the flight path response

Author (GRA)

N78-31124§ Missoun Univ - Columbia
Engineering
INHERENT ERRORS IN ASYNCHRONOUS DIGITAL FLIGHT
CONTROLS Annual Technical Report, 1 Feb 1977 - 31 Jan
1978
Charles Slivinsky 31 Mar 1978 254 p refs
(Grant AF-AFOSR-2968-76)
(AD-A055649, AFOSR-78-1054TR) Avail NTIS
HC A12/MF AO1 CSCL 01/4

This report describes research on redundancy management
in digital flight control systems The emphasis I1s on the properties,
techniques, and requirements associated with the operations of
monitoring and voting and their effects on the closed loop system
operation when asynchronous sampling 1s used Part 1 s
concerned prnmanly with the monitoring operation for quadredun-
dant input signals Part 2 presents three extensions to a previously
reported model for closed loop flight control systems that have
dual-redundant asynchronous digital controllers GRA

Dept of Electrical

N78-31128§ Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Oberpfaffenhofen (West Germany) Abt
Regelungssysteme
CONTROL SYSTEM DESIGN USING VECTOR-VALUED
PERFORMANCE CRITERIA WITH APPLICATION TO THE
CONTROL RATE REDUCTION IN PARAMETER INSENSI-
TIVE CONTROL SYSTEMS
Gerhard Kreisselmeier 20 Dec 1977 36 p refs In GERMAN,
ENGLISH summary Report will also be announced as translation
(ESA-TT-512)
{DLR-FB-77-55) Avail NTIS HC A03/MF AO1 DFVLR Cologne
DM 17

For a reahstic flight control problem it 1s shown that a
vector performance critenon s a natural and meaningful criterion
for the judgement and the design of a control system For the
controller design then a strategy is suggested, which includes
the vector-valued performance criterion in the optimization of
the control system such that a systematic step by step
mprovement of the performance vector 1s achieved, 1@
improvement of certain of its components without undesirable
deterioration of the remaiming components which finally yields
the best possible controller design This technique ts applied to
the design of a parameter insensitive fight path controller which
shows a larger sensitivity reduction than obtained previously while
a considerable reduction of the maximal control rate 1s achieved
This controller i1s the first to prove, that a considerable sensitivity
reduction can be possible without increasing the requirements
of the actuator system These results are pnimanly due to the
direct consideration of the control rate in the design

Author (ESA)

N78-311268§ Adwvisory Group for Aerospace Research and
Development, Pans (France)

CONSIDERATIONS ON WING STORES FLUTTER ASYM-
METRY, FLUTTER SUPPRESSION

Jul 1978 42 p Presented at the 46th Struct and Mater
Panel Meeting. Aalborg, Denmark, 10-14 Apr 1978



N78-31127

(AGARD-R-668,

HC AO03/MF A01
The problems pertaining to aeroelasticity and flutter of aircraft

wing stores are explaned and solutions are suggested

ISBN-92-835-1290-1) Avail NTIS

N78-31127§ Messerschmitt-Boelkow-Blohm GmbH Mumich
(West Germany)

ASYMMETRIC STORE FLUTTER

A lLotze /n AGARD Considerations on Wing Stores Flutter
Jul 1978 p 1-19 refs

Availl NTIS HC A03/MF A0t

A large number of asymmetncal store configurations were
investigated by analysis and wind tunnel testing, to establish
the physical background for the flutter mechamsm of asymmetncal
stores and to find out whether unfavorable effects of asymmetries
exist only for mid flutter or could also occur for flutter cases
exhibiting large gradients of aerodynamic damping with airspeed
Based on the results it 1s recommended to establish flutter trends
by vanation of important parameters before actual store
configurations are calculated Once the regions with possible
_ lower flutter speeds of asymmetncal stores are defined, those
configurations can be selected which have to be investigated

N78-31128"§ National Aeronautics and Space Administration
Langley Research Center, Hampton, Va
DEMONSTRATION OF AIRCRAFT WING/STORE FLUTTER
SUPPRESSION SYSTEMS
Chintsun Hwang (Northrop Corp. Hawthorne, Calf), Bertil A
winther (Northrop Corp. Hawthorne, Cahf). Thomas E Noll
(AFFDL, Wnight-Patterson AFB, Ohiw), and Moses G Farmer /n
AGARD Considerations on Wing Stores Flutter Jul 1978
p 21-37 refs
Avall NTIS HC AO03/MF AO1

Preliminary results are presented of the design analysis and
the test progress of active wmg/ store flutter suppression systems
on a hghtweight fighter aircraft Three configurations were selected
for final testing Two of these configurations were dehberately
designed to exhibit tow flutter speeds with rapid reduction Iin
damping at the inciptent flutter condition After imitial tunnel
entries, which showed the need for certain improvements in the
model and the control system design, substantial increases In
the flutter speeds were achieved using both leading and trailing
edge control surfaces separately For the most cntical configura-
tion. a demonstrated improvement of 18% and a projected
improvement of 29% in the dynamic pressure were accom-
plished LS

N78-31130§ Mutre Corp, McLean Va  Metrek Div
PARAMETERS OF FUTURE ATC SYSTEMS RELATING TO
AIRPORT CAPACITY/DELAY Final Report
Andrew L Haines Apr 1978 25 p refs
{Contract DOT-FA78WA-4075)
(AD-A055482 MTR-7766, FAA-EM-78-8)
HC AO2/MF AO1 CSCL 01/5

Estimates of changes in longitudinal spacing on final approach
that may be realized as the products of the engineering and
development programs become available are presented The
potential for reducing interarnival errors and runway occupancy
time 15 also discussed The parametrnic values presented are to
be used by the FAA/User Group Airport Case Study Teams in
assessing the potential ympact of future awport changes on
delay/capacity Parameter values related to the estimation of
present day delay/capac-ty are also presented SBS

Avail NTIS

N78-31131§ Mitre Corp Mclean, Va  Metrek Div
ANALYSIS OF RUNWAY OCCUPANCY TIMES AT MAJOR
AIRPORTS Fina! Report
Steven E Koemig May 1978 56 p refs
{Contract DOT-FA78WA-4075)
(AD-A056052 MTR-7837 FAA-EM-78-9) Aval NTIS
HC A04/MF AO1 CSCL 01/5

Future arrport capacity 1s greatly dependent on the levels to
which interarrival spacings can be reduced Specific causes of
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longer runway occupancy times today are identified as they relate
to airline, exit, aircraft, runway and awport Identified are potential
short-term improvements that might be expected at particular
runways given an approprnately motivated environment GG

N78-31132§ National Aviation Facilities Expenmental Center
Atlantic City, N J
DULLES CONTROL TOWER CONSOLE DESIGN STUDY
Fina! Report, May 1977 - May 1978
J Roy Bradley, Jr Jun 1978 46 p refs
(AD-A056200, FAA-NA-78-30, FAA-RD-78-69) Avail NTIS
HC A03/MF AO1 CSCL 01/5

The development and testing effort directed toward providing
a plan for inservice improvements to the operational quarters of
Dulles International Awport Control Tower 1s descnbed Through
the use of full-scale mockups, console designs and equipment
arrangements were established, modified and appraised Opinions
and recommendations of Air personnel from Dulles Tower were
used as a basis for determining the advantages or disadvantages
of particular equipments and their locations, console designs
and modifications A proposal for refurbishing the operations
quarters of Dulles Tower s included along with drawings for a
new console and a plan for an improved position and equipment
arrangement ARH

N78-31133§ Arr Force Inst of Tech Wnght-Patterson AFB
Ohio  School of Engineering
SOFTWARE DESIGN FOR A VISUALLY-COUPLED AIR-
BORNE SYSTEMS SIMULATOR (VCASS) M S. Thesis
William H Reeve and Jerry L Stinson Mar 1978 215 p
refs
(AD-A055226 AFIT/GCS/EE/78-6) Avail NTIS
HC A10/MF AO% CSCL 01/4

Thss thesis contains an analysis of a Visualty Coupled Awrborne
Systems Simulator (VCASS) and the design of the software for
this system The design 1s developed in three steps Furst, an
informal requirements definition 1s written to establish the
viewpoint and the purpose on which the analyst bases his design
This requirements definition explains why the simulator i1s to be
created and what 1t 1s to do Second a top-down strategy cafled
structured analysis 1s applied to obtain a formal requirements
defimtion The structured analysis 1s presented in a blueprint-type
language consisting of activity and data models These models
represent graphically the functions performed by the simulator
and the information upon which those functions act Thired a
design 1s obtained through a structured design methodology
consisting of transform analysis and ‘transaction analysis
techmques The structure charts drawn during the analysis phase
reveal system charactenstics which illustrate design quality The
activity model 1s used to make a successful transition from a
top-down analysis to a structured design which can be evaluated
The resulting simulator design with minor revisions satisfies
the design goals established for the project The methodologies
used are highly recommended for the analysis and design of
any software system Author (GRA)

N78-31134§ Annc Research Corp Annapohs Md
EXPERIMENTAL TEST PLAN FOR THE EVALUATION OF
AIRCRAFT SEPARATION ASSURANCE DISPLAYS USING
AIRLINE FUGHT SIMULATORS
Thomas Berry Jun 1978 68 p
{Contract DOT-FA78WA-4091)
(AD-A055849 Rept-1343-01-1-1753) Avail NTIS
HC AO4/MF AO1 CSCL 01/3

This test plan describes an expenment for evaluating the
cockpit impact of the use of Aircraft Separation Assurance
information using a jet transport aircraft simulator and operational
airline flight crews Three concepts for displaying ASA informa-
ton will be utihzed dunng the evaluation, six fight scenanos,
each with a set of six fight conflicts will be used Figures of
mert for evaluating the display concepts include response delay
times achieved muss distances dewviation from desired fhight
path achieved acceleration rates and qualitative crew opinions

L Author (GRA)

N78-31135§ Deutsche Forschungs- und VevrsuchsanstaI} fuer

Luft- und Raumfahrt Goettingen (West Germany) Inst fuer
Aeroelastik



INVESTIGATIONS ON UNSTEADY PRESSURE DISTRIBU-
TION MEASUREMENTS IN ROTATING SYSTEMS
Kart Kienappel 5 Oct 1977 47 p refs In GERMAN, ENGLISH
summary Report will also be announced as translation
(ESA-TT-503)
(DLR-FB-77-43} Avail NTIS HC AO3/MF AO1 DFVLR, Cologne
DM 2380

The theoretical basic requirements to measure unsteady
periodic pressure distrnbutions in a rotating system are discussed
An experimental test setup to investigate the problems of the
measurement technology 1s descrnibed First results of this
experiment made in a3 3 m windtunnel are presented It s
concluded that the indirect measurement method used Is suitable
to establish unsteady nonharmonic pressure distnbutions n
rotating systems Author (ESA)

N78-31249§ Bendix Corp Kansas City Mo

MATERIAL EVALUATION OF POLYURETHANE FOAM,

005g/ cm3 DENSITY

J R Fender Mar 1978 57 p

{Contract EY-76-C-04-0613)

(BDX-613-1836-Rev) Avail NTIS HC A0O4/MF AO1
Rigifoam 6003-2 a CO2 blown polyester polyurethane

foam system was chosen for use as the pnme matenal for

production of parts with a foam density of 0 05g cu cm Studies

of the 6003-2 physical properties chemical analysis, dimensional

stability moisture content and the machining and gaging

capabilities of this matenal are summanzed ERA

N78-31251# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt Brunswick (West Germany) Abt
Verbundwerkstoffe
THE INFLUENGCE OF THE ENVIRONMENT ON THE
ELASTOPLASTIC PROPERTIES OF ADHESIVES IN METAL
BONDED JOINTS
Walter Althof Gerhard Klinger Gerhard Neumann and Johanna
Schliothauer 8 Mar 1978 82 p refs In GERMAN ENGLISH
summary Report will also be announced as translation
(ESA-TT-521)
(DLR-FB-77-63) Avall NTIS HC AO5/MF AO1, DFVLR, Cologne
DM 43 40

The shear modulus, the stress at 1% shear-strain, the
fracture strength the strain at fracture and the appertaining shear
stress-strasn diagrams were analyzed for 10 aircraft structural
adhesives The values were calculated from the measured load
deformation behavior of the adhesives in the bond line of lap
joints with a thick adherend and a small overlap length as well
as from the torsion pendulum testing (DIN 53 445) of cast
adhesives The measurements were made before and after a
long exposure to heat cold moisture heat combined with
moisture and changes between cold and combined heat and
moisture  The environmental effects on the adhesion between
adherend and adhesives as observed in the tests are descnbed

Author (ESA)

N78-31326# National Aviation Faciliies Expenimental Center
Atlantic City, N J
TEST AND EVALUATION OF AiR/GROUND COMMUNICA-
TIONS ANTENNAS Final Report, Jan - Dec 1977
James J Coyle Jun 1978 130 p
(AD-A056148, FAA-NA-77-39) Avail NTIS
HC AO7/MF AOY CSCL 17/7

Data from the evaluation and analysis of a select group of very
high frequency (VHF) and ultrahigh frequency (UHF) air/ground
(A/G) communication antennas are prosented Antenns patterns
gain, and voltage standing wave ratio measurements were made
at the National Aviation Facihties Expenimental Center {NAFEC)
antenna range on both Federal Aviation Administration (FAA)
specified and commercially available off-the-shelf antennas These
antenna data show that improved A/G communications coverage
can be obtained with some of the commercially available
antennas GG

567

N78-31946

N78-31336§ Aur Force Inst of Tech Wnght-Patterson AFB
Ohio  School of Engineering
ANALYSIS OF MONOPOLE ANTENNA ARRAYS ON
CYLINDERS BY THE GEOMETRICAL THEORY OF DIFFRAC-
TION M.S. Thesis
Bruce A Thieman Dec 1977 77 p refs
(AD-A055197 AFIT/GE/EE/77-41) Avail NTIS
HC AO5/MF AO1 CSCL 17/2

Using the Geometrical Theory of Diffraction (GTD) the fietds
due to a monopole array mounted on an aircraft near the top
or bottom were analyzed The awcraft was modeled in its most
basic form an infinitely long elliptical cylinder The aircraft
cross-section at the location of the antenna was modeled as a
2 meter by 4 meter elipse The frequency band of operation
was 250 mHz to 400 mHz with an average wavelength assumed
of 1 meter The three element array was found to have a beam
broadening effect when compared to the array mounted on an
infinte ground plane The array exhibited a poor potential to

_form a single major lobe in its antenna pattern but had a high

mobility of pattern nuils Author (GRA)

N78-31873%§ Kansas Univ, Lawrence  Center for Research
inc

A RESEARCH PROGRAM TO REDUCE INTERIOR NOISE
IN GENERAL AVIATION AIRPLANES NOISE REDUCTION

THROUGH A CAVITY-BACKED FLEXIBLE PLATE

Jan Roskam and Cornels P G vanDam Aug 1978 103 p
refs

(Grant NsG-1301)

(NASA-CR-157588 KU-FRL-317-8) Avail NTIS

HC AO6/MF AO1 CSCL 20A

A prediction method 1s reported for noise reduction through
a cavity-backed panel The analysis takes into account only cavity
modes in one direction The results of this analysis were to find
the effect of acoustic stffness of a backing cavity on the panel
behavior The resulting changes Iin the noise reduction through
the panel are significant GG

N78-31874*§ Kansas Univ Center for Research, Inc Lawrence
Center for Research Inc
A RESEARCH PROGRAM TO REDUCE INTERIOR NOISE
IN GENERAL AVIATION AIRPLANES INVESTIGATION OF
THE CHARACTERISTICS OF AN ACOUSTIC PANEL TEST
FACILITY
Ferd Grosveld and Jan vanAken Sep 1978 151 p refs
(Grant NsG-1301)
(NASA-CR-157587, KU-FRL-317-9) Avail NTIS
HC AO8/MF AO1 CSCL 20A

Sound pressure levels in the test facility were studied that
are caused by varying (1) microphone positions, (2} equalizer
setting and (3) panel clamping forces Measurements were
done by using a Beranek tube or thus Beranek tube in combinations
with an extension tube and a special test section In all
configurations tests were executed with and without a test panel
installed The influence of the speaker back panel and the back
panel of the Beranek tube on the sound pressure levels inside
the test tube were also investigated It 1s shown that the defimtion
of noise reduction i1s more useful in relation to this test facility
than transmission loss GG

N78-31948§ General Accounting Office Washington, D C
Procurement and Systems Acquisition D
STATUS OF THE AIR FORCE'S F-16 AIRCRAFT PROGRAM
Report to the Congress
24 Apr 1978 48 p refs
{PB-280304/7, PSAD-78-36) Avall NTIS HC AO3/MF AO1
CSCL 01C

The Depantment of Defense approved full production for the
F-16 on October 13 1977 Although sufficient testing was
accomplished for the program to enter full production a number
of uncertainties are associated with the program The uncertainties
nclude £-100 engine problems, an ambitious deployment schedule



N78-31952

and support requirements generated by this deployment,
subsystem design problems support of European manufacturers
and survivability/vulnerability 1ssues GAO recommends that the
Secretary of Defense require a complete program review before
making any commitments for USAF F-16 purchases beyond the
first 650 aircraft This review should include an updated mihtary
need assessment and companson of F-16 performance under
realistic operational conditions GRA

N78-31962# United Technologies Corp Windsor Locks Conn
Hamiiton Standard Div
PRELIMINARY DESIGN OF AN ACCIDENT INFORMATION
RETRIEVAL SYSTEM (AIRS) Final Report, Jun 1976 - Aug
1977
Henry R Ask Marston E Moffatt, ivor Hughes, Larry Brock
and John Bikowski Apr 1878 277 p refs
(Contract DAAJ0O2-76-C-0058 DA Proj 1F2-62209-AH-76)
(AD-A055590, HSER-7342, USARTL-TR-77-51) Avait NTIS
HC A13/MF AO1 CSCL 01/2

This report covers the phase 1 activity entitied Concept
lnvestigation and phase 2 entitled Preltminary Design and System
Analysis The report details the analyses involving requirements
parameters trade-offs, and definition of a recommended AIRS
The Phase 1 effort included the intense analysis of the airborne
portion of the system since i1t 1s the most sensitive element in
terms of size, weight, and cost This included examination of
the parameter and sensor requirements, survivability and software
Actual fhight data was used to run a program on a large-scale
computer to determine hmits accuracy and sampling rate effects
on flight data reconstruction and aircraft memory storage
requirements Phase 2 included a detailed prehminary design of
the AIRS A preliminary hardware concept was established and
the essential features of the recommended concept are included
The recommended system was analyzed to determine perform-
ance weight, size cost, installation, survivability, rehiability data
retneval, maintenance and functional test factors Results indicate
that the current state of the art w.li allow an AIRS to be developed
for installation on production UTTAS and AAH arcraft The
recommended system employs an all solid-state design including
the mass data storage device Factors of two or more improve-
ments in size, weight reliabiity maintamnability are indicated
over current data recording systems Author (GRA)
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gas-turbine engine components
278-49176

Gas turbine engine emissions - Problems, progress
and future
A78-89336
Choice of cycle for a regenerative bypass turbojet
for long-range aircraft
A78-49723
A laser-povered flight transportation system
[AIAR PAPER 78-1484) A78-49781
operating characteristics of bypass turbojet engines
-=-- Russian book
A78-50125



AIRCRAFT EQUIPMERT

Variable-cycle engine fighter aircraft: Advance
in performance and development problems
N78-30109
Turbine engine rotordynamic evaluation, volume 1
(AD-R055262) N78-31111
BRIRCRAFT EQUIPMENT
*IDS 1m milaitary aircraft --- Airborne Integrated
Data Systems Computer

A78-47866
Evaluating avionics weight efficiency

A78-48228
Dynamic analysis of electrical systems

A78-49938

A standard programmable I/0 for the advanced
aircraft electrical system power control set
4178-49936
+ Aircraft electrical system testing ard data
reduction using digital techniques

A78-49937
The AN/APX-100/V/ transponder --- for malitary
aircraft
378-49971
kir-to-air designates/track with time sharing
A78-49977

Dampaing, static, dynamic, and aimpact
characterastics of laminated beams typical of
wvindshield construction
[AD-2054463) N78-30093

Computer program for vibration prediction of
fighter aircraft equipments

{aD-2054598) N78-30094
HHSD demonstration model development
[AD-2054437) N78-30120

Fundamentals of noncuring sealants for aircraft
fuel tanks
[AD-2054627] N78-30247

Modified helicopter icing spray system evaluation
[AD-2055039]) N78-31091

Statistical review of counting accelerometer data
for Navy and Marine fleet aircraft from 1
January 1962 to 31 December 1977
(AD-20N55672}

ATRCRAPT PURL SYSTEMS

Solid-state displays for fuel management systems

--- for aircraft

N78-31098

A78-47900

Investigation of electrostatic discharge in

airrcraft fuel tanks during refueling

[AIAA PAPER 78-1501) 178-47941
Study of fuel systems for LH2-fueled subsonic

transport aircraft, volume 1

{NASA-CR-145369-VOL-1] ¥78-31085
Study of fuel systems for LH2-fueled subsonic

transport aircraft, volume 2

[NASA-CR-145369-V0L-2] N78-31086
ATIRCRAFT FUELS
Let's put fuel effaiciency into perspective
478-47269
Effects of high availability fuels on combustor
properties
[ AD-A054229] N78-30259
ATRCRAFPT GUIDANCE
Advances 1in inertial navigation
A78-47481

Improving the accuracy of HUD arproaches in
vindshear with a new control law
[AIAA PAPER 78-1494] 178-47935
Interscan - A nev microvave approach and landing
guidance systenm

. 178-48736
Comparison study of MLS airborne signal processing
techniques
A78-49904
Advanced pattern matching for navigation and
guidance
A78-49998

Guidance and control problems in semiautomatic
recovery of the Aguila RPV
(AIAR 78-12721 A78-50182
Approach gquidance logic for a tilt-rotor aircraft
[(AIRA 78-1295] 378-50202
Guidance and navigatior for austomatic landing,
rollout, and turnoff using MLS and magnetic
cable sensors

[AIA2 78-1296] A78-50203
Characteraistics of constrained optimum

trajectories with specified range

[NASA-THM-T78519) N78-30072

SUBJECT INDEX

AIRCRAFT HAZARDS
Investigation of electrostatic discharge in
aircraft fuel tanks during refueling
[AIAA PAPER 78-1501)] A78-47941
Simultaneous measurements of ozone outside and
1nside cabains of two B-747 aarliners and a Gates
Learjet business jet

(NASA-THN-78983] N78-310€1
AIRCRAPT INDUSTRY
Airliner numbers game - Does 1t add up ---
political and technological aspects of
international aircraft industries
A78-49524
*Supermarket' airplanes --- aircraft replacement
cycle 1n major airlines
{AIAA PAPER 78-1533) A78-49769

AIBRCRAFT INSTBUMENTS
COMED - The cockpit display of the future ---
combined Map and Electronic Display
A78-47268
Plight deck display trends
278-47899
Solid-state displays for fuel management systenms
--- for aircraft

278-47900
The airborne detection of low-level wind shear
[AIAR PAPER 78-1495) A78-47936
Aviation control system devices --- Russian book
278-49850
In-flight alignment/calibration techniques for
unaided tactical guidance --- of air-launched
missiles
A78-49929

Multi-Function Inertial Reference issembly /MIRR/
update --- digital aircraft systems

R78-49941
Digital area correlation tracker
478-49951
Autothreshold autoscreener/PLIR system ---
airborne target screener/Forward-lLooking
Infrared imaging systenm -
A78-49984
Display systems and cockpit design
N78-30116

AIRCERAFT LANDIRG
Probabilistic model of an instrument landing system
A78-47407
Improvaing the accuracy of HUD approaches in
windshear with a new control law
{2123 PAPER 78-1494] 378-47935
Improved aircraft dynamic response and fatigue
life during ground operations using an active
control landing gear system
[RIAA PAPER 78-1499)] 278-47939
Interscan - A new microvave approach and landing
guirdance systen
278-48736
Use of the U.S. ainterim standard microwave landing
system 1in Canada

A78-49333
Landing aaircraft under poor conditions
278-49549
Flight 1nvestigation and theory of direct
side-force control
[ATa2 78-1287] 278-50194

TRSB microwave lanrding system demonstration
program at John P. Rennedy International
Airport, Long Island, New York, USi
[AD-RA055447 ] §78-31070
The influence of throttle augmented stabalaty
(APCS) and short period control characteristics
on the landing approach
[AD-2055892]
AIRCRAPT LAURCHING DEVICES
Maximum likelihood identification of the
longatudinal aerodymamic coefficients of the
BA-6B airplane in the catapult launch
configuration
[AD-2054283]
ATRCRAFT MAINTENANCE
LOGHOD - The fault-isolator --- for helicopter
electronic systens

N78-31123

¥78-31046

178-49239
P-15 avionics Built-in-Test
A78-49991
AIRCRAFT MANEUVERS
Constant-control rolling maneuver
A78-86961



SOUBJECT IRDEX

The Hi1iMAT RPRV system
[ATIAR PAPER 78-1457) A78-87908
Rolling tail design and behavior as affected by
actuator hinge mpoment limits ~-- for B-1
maneuverability
{aIa2 PAPEBR 78-1500])] 478-47950
Status of a nozzle-airframe study of a highly
maneuverable fighter
{AIAR PAPER 78-990] A78-48870
Subsysten verification of an APLC organically
developed F-15 sipulation --- Air Force
Logastics Command

A78-49901
Plight investigation and theory of direct
side-force control
[a1An 78-1287] A78-50194

AYRCRAFPT MODELS
Experimental determination of parameters of
nathematical model of airplane cabin as
regulated object with respect to air temperature
in the cabin
A78-4823¢
Application of cryogenics ir experimental
aerodynanmics
A78-48982
AIRCRAPT NOISE
Long-distance focusing of Concorde sonic boom
A78-48052
Noise in airports, its measurement, and 1ts effect
on the comnunities in the vicinity

A78-48374
Experaimental determination of the rattle of simple
nodels
[(NASA-TN-T787561 N78-30291

A further survey of some effects of aircraft noise
in residential communities near London
{Heathrow) airport
[TT-7705) §78-30910
A comparison of annoyance caused by aircraft noise
near London, Manchester and liverpool airports
{TT-7706) N78-30911
AIRCBAPT PARTS
Extending the service life of aircraft components
nade of high-strength steels --- Russian book
A78-48518
AIRCERAFT PERFPORMARCE
Gates Learjet Model 28/29, the first 'Longhorn*
Learjet

{AIAA PAPER 78-1445} A78-47901
B-1 flight test progress report
{2I2A PAPER 78-1448] A78-47903

Use of onboard computerized flight test analysais
Systens
[AIAZ PAPER 78-1462] A78-47912
The airborne detection of low-level wind shear
[AIAR PAPER 78-1495) A78~47936
Effects of wind on aircraft crmise performance
{aIaA PAPER 78-1496] A78-47937
Status of a nozzle-airframe study of a bhaghly
maneuverable fighter
[AIAA PAPER 78-990} AT78-48470
Installed performance of vectoring/reversing
non-axlsymmetric nozzles
[AIAA PAPER 78-1022)
Takeoff performance of STOL aircraft

A78-48482

A78-497u4
Electromagnetic coupling analysis of a Learjet
aircraft in a laghtning enviromment
178-49920
Performance of a raing laser strapdown attitude and
headipg reference for aircraft
{AIAR 78-1240) A78-50162
Status of aerial applications research imn the
Langley vortex research facility and the langley
full-scale vind tunnel
[ NASA-TN-787601
Fighter superioraity by desaign

¥78-30041

®78-30105
Effects of dynamic aerocelasticity on handling
qualities and pilot rating
R78-31084
AIRCRAPT PRODUCTION
Pavement strength rating methods as viewved by
airframe manufacturers
A78-49682
ATRCBAPT RELIABILITY
Integrated avionics for future general aviation
aircraft

[AIAA PAPER 78-1482) A78-87927

aA-7

AIRCBAPT STRUCTUORES

Distribution of reliability characteristics among
airplane system units to ensure given flight
safety level

178-48221
Tn-line monitoring of digital flight conmntrol
computers
A78-49860
Laboratory testing of lightning and ENP
susceptibility of avionic systeas
278-49861
prrcraft stroctural reliabilaty ard risk theory:
A review
R78-30284

AIRCRAPT SAPETY
Safety against fatigue 1n flight: A perspective
of Rustralian experience and research
N78-30272
Hazard assessment of aircraft gun compartments

[aD-A055026) N78-310649
AIRCRAPT SPECIFICATIORS
*eronautical procurement - The primary
specrfication systen
[AIAA PAPER 78-1489) A78-47932

AIBCRAFT STABILIZTY
Stability aungmentation by eigenvalues coatrol and
model matching

A78-46965
Gates Learjet Model 28/29, the first 'Longhorn*
Learjet
[AIAR PAPER 78-1445] A78-47901

Evolution of a cost-effective, task-oriented,
lateral-dairectional S2S for the A-10 aircraft
--- Stabilaty Augmentation System
[AI2A PAPER 78-1460]

Nacelle effects on stabilaty of VSTOL
configurations including conventional, canardg,
and tandem wing arrangements
(AIA2 PAPER 78-1504] A78-47942

Dynanoics of the longitudinal motion of an airplane
with a variable-geometry wing

278-47910

A78-49285
Stability of a helicopter carrying an underslung
load
A78-49398
Design of a horizoatal tail unit and related
adjustments -
278-49736

A method for determining the stabalaty
characteristics of aircraft in a helicoid flight
path

278-49741

Airplane stability calculations with a carad
programmable pocket calculator
[NASA-TH-78678)

AIBRCRAFY STROCTURES
Large electroformed nickel moulds for aircraft parts
A78-47267

Large deflection static analysis of typical
tail-vheel structure of light aircraft by finite
element method

¥78-30138

A78-u48864
Minimum veight design of stiffened panels with
fracture constraints

A78-49837
Aircraft structural fatigue
[ARL/STRUC-REPT-3631} N78-30271
Mechanisans of fatigue and fracture
N78-30273

Practure nechanics fundamentals with reference to
aircraft structural applications
N78-30278
Gust measurements and the N sub o problen
N78-30276
Developaent of a load sequence for a structaral
fatique test
N78-30277
Patigue S/N data in relation to variability ain
predicted life

N78-30278
Structural fatigue testing
N78-30279
Current developments in the life of aircraft
structure
¥78-30280

Aircraft structural laife monitoring and the
problem of corrosion
N78-30281
RDI and the detection of fatigue
N78-30282



AIRCRAFT SURVIVABILITY

The development of the theory of structural fatigue

N78-30282
Load 1interaction effects in fatigue crack
propagation
N78-30285
% model of crack-tip behaviocur for fatigue life
determination
N78-30286
Fibre composite reanforcement of cracked aircraft
structures
N78-30288

The influences of residual stresses on oscillating
tensile strength and the measurement of residual
stress, with emphbasis on aircraft construction
--- fatigue 1life of aircraft comstruction
materials
[BMVG-FBWT-77-23)

Recent developments 1n analysis of crack
propagation and fracture of practical materials
--- stress analysis in aircraft structures
{ NASA-TM-78766] ¥78-30606

A study of analog programming for prediction of
crack growth in aircraft structures subjected to
random loads
(aAD-2055789] N78-31097

Estimated costs of extended low-rate airframe
production
[AD-2054834)

The 1nfluence of the environment on the
elastoplastic properties of adhesives in netal
bonded joints --- 1n aircraft structures

N78-30603

N78-31100

[ DLR-FB-77-631 N78-31251
ATRCRAFT SURVIVABILITY
Highly survavable integrated avionics
A78-49163
Technology analysis - Candiadate advanced tactical
fighters
[AIAR PAPER 78-1451] A78-49782

Inproved combat survivability for fly-by-waire
sensor systens

(2122 78-1277] 278-50186
Computerized aircraft attraition program
{AD-3055784} N78-31094
ATRCRAFT WAKES
Trailing vortices. II
A78-47172

Status of aerial applications research in the
Langley vortex research facility and the Langley
full-scale vind tunnel
[NASA-TN-787601 N78-30041

Engineering and development program plan: Wake
vortex

fAD-A051143) N78-30071
AIBRFIELD SOURFACE NOVENENTS
Airfield pavement load evaluation - an
international overview
178-49676

Proposed load evaluation system for U.S. Pir Force
==~ of airfield pavement

A78-49677
Transport Canada airfield pavement load evaluation
378-49678
French procedures for airfield pavement load
evalunation
A78-49679
Airfield pavement evaluation - The airline view
A78-49680
tarfield pavement evalmation - PAA viewpoint
A78-49681
ATIRFOIL PROFILES
Progress 1n propeller aerodynamics
A78-47173

On the theory of drag calculatior and profile
optimization 1n shockless near free molecular flow
A78-87887
A mpean camberline singularity method for
two-dimensional steady and oscillatory aerofoils
and control surfaces 1n 1nviscid incompressible
flow
[ARC-CP-1391] N78-30066
Two-dimensional aerofoils ard control surfaces in
simple harmonic motion 1n incomgressible
invascad flow

[ARC-CP-1392] R78-30068
AIRPOILS
Hermite closed splines
A78-49713

SUBJECT INDEX

REXOR 2 rotorcraft simulation model. Volume 1:
Engineering documentation
{ F2 SA-CR-145331]) N78-30082
REXOR 2 rotorcraft simulation model. Volume 2:
Computer 1mplementation
[ NASA-CR-145332}] N78-30043
Shockless airfoils witk thicknesses of 20.6 and
20.7 percent chord analytically designed for a
Mach number of 0.68 and a 11ft coefficient of 0.40
[NASA-TM-X-73917) N78-300846
Two-dimensional subsonic wind tunnel evalmation of
two related cambered 15-percent thack
circulation control airfoils

[AD-A055140] N78-31047
AIRFPRAME MATERIALS
Design philosophy for airframes
A78-47453

AIRFRAMES
Status of a nozzle-airframe study of a highly
maneuverable fighter
[AIAA PAPER 78-990) 278-48470
Propulsion system airframe integration studies -
Advanced supersonic traansport
[AIA2 PAPER 78-1053] A78-48488
Pavement strength rating methods as viewed by
airframe manufacturers
R78-49682
Prediction of angular disturbances from airframe
members to airborne electro-optical packages
378-49952
Engineering data on new aerospace materials
structural materials
(AD-A054461) N78-30213
Estimated costs of extended low-rate airframe
production
{AD-2054834]) K78-31100
Engine/airframe/drive train dynamic interface
documentation
[2D-20557€6]
AIRLINE OPERATIONS
Distribution of reliability characteristics among
airplane system units to ensure gaven flight
safety level

N78-31114

A78-48221
An 1ntegrated analysis of the fundamental problems
of air transport

A78-49447
Operational regularaty 1in air transport
A78-49449
Airliner numbers game - Does 1t add up ---
political and techmnological aspects of
international aircraft industries
A78-49524
‘Supermarket' airplanes --- aircraft replacement
cycle an major airlines
[AIAR PAPER 78-1532] A78-49769

Operations and economics of 0.S. air transportation
(AIAA PAPER 78-1545] A78-49770
IPR aircraft handled forecast by air route traffic
control center, fiscal years 1978-1989
[AD-2049305] N78-31075
Analysis of runway occupancy times at major airports
[AD-2056052] N78-31131
AIRPORT PLANRING
Noise 1in airports, 1ts measurement, and its effect
on the communities in the vicipity
A78-4837n
Airfield pavement load evaluation - aAn
international overview
A78-49676
Proposed load evalunation system for 0.S. ARir Force
--- of airfield pavenment

a78-49677
Transport Canada airfield pavement load evaluation

A78-89678
Prench procedures for airfield pavement load

evaluation

278-496179
Airfield pavement evaluation - The airline view

278-49680
y1rfield pavement evaluation - FAR viewpoint

278-49681

Pavement strength rating methods as viewed by
airframe manufacturers

A78-49682
AIRPORT TOWERS
Dulles control tower console design study
[AD-2056200] N78-31132



SUBJECT YHNDEX

AIBRPORTS

TRSB microvave landing system demonstration
progran at 8russels, Belgium
[(AD-20542981 H78-3007S

A further survey of some effects of aircraft noise
1n residential communities near London
(Heathrow) airport
{TT-7705%] H78-30910

A comparison of annoyance caused by aircraft noise
near London, Manchester and Liverpool airports
{TT-7706] ¥78-30911

TRSB microwvave landing system demonstration
program at Kristiansand, Norway
[2D-2055317]

TRSB microvave landing system demonstration
program at Charleroi, Belgium
[2D-2055920] n78-31072

Parameters of future ATC systems relating to
airport capacity/delay
[AD-2055482]) N78-31130

Analysis of runway occupancy times at major airports
[ AD-R056052] R78-31131

ALGORITHHES

Guaranteed cost control of linear systems with
uncertain parameters - Application to remotely
piloted vehicle flight control systeems
[ATAR 78-1274) A78-50184

Performance in a jamming environment of a lowv-cost
GPS user receiver algoraithm for aiding a
tactical INS
[{2D-2055239]

ALIGRMENT

In-flight alignment/calibration techniques for
unaided tactical guidance --- of air-launched
missiles

N78-31071

N78-31078

A78-49929
ALL-WEATHER AIR NAVIGATION
An investigation of potential control-display
configurations for v/STOL aircraft
[ATIAR 78-1238)
ALL-WEATHER LAKDIEG SYSTENS
Interscan - A nev microwave approach and landing
guidance system

A78-50161

A78-48736
Landing aircraft under poor conditions
A78-49549
Navigation performance of the Triscan concept for
shipboard VTOL aircraft operations
[aT1aa 78-1293]
ALUMINONM
Some sound transmission loss characteristics of
typical general aviation structural materials
[AIAR PAPER 78-1480]) 178-47925
ALUBMIRUA ALLOYS
Metal technology for future aircraft desagn
N78-30115

278-50200

AHRBIENT TEMPERATURE
Bxperimental determination of parameters of
mathematical model of airplane cabin as
regulated object with respect to air temperature
1n the cabain
AT78-48234
ANALOG CONPUTERS
4 study of analog programming for prediction of
crack grovth in aircraft structures subjected to
random loads
{AD-2055789}
ANGLE OF ATTACK
Boundary layers in axasynmetric inlets at angle of
attack. I - Neasurements
[ATAA PAPER 78-1109) A78-48499
Static aerodynamic characteristics of a typacal
single-engine low-wing general aviation design
for ap angle-of-attack range of -8 deg to 90 deg
[NASA-CR-2971] H78-30048
Rotary balance data for a typical single-engine
low-wing general aviation design for an
angle-of-attack range of 30 deg to 90 deg
{NASA-CR-2972]
ANGULAR VELOCITY
Prediction of angular disturbances from airfrane
members to airborne electro-optical packages
A78-49952
Diverse forms and deravatiomns of the equations of
motion of deformable aircraft and their mutual
relationshap
[RAE-TR-77077)

N78-31097

N78-30049

N78-30097

ATTITUDE COBTROL

ANTENNA ARBAYS
analysis of aonopole antenna arrays on cylinders
by the geometrical theory of diffraction
{AD~2055197]
ASTENHA DESIGN
Communication and navigation antennas for aircraft
-=-- Russlan book

N78-311335

A78-48523
Conformal microstrip phased array for aarcraft
tests with ATS-6
278-49428
ANTERNA BADIATIOR PATTERNS
Volumetric pattern analysis of airborne antennas
378-49427
Scan-limited near field testing for directave
airborpe antennas
278-49897
APPROACH CONTROL
Interscan -~ A new microwave approach and landing
guidance systenm
AT78-48736
Guidance and control problems in semiautomatic
recovery of the Aquila RPV
[ATAA 78-1272]) 278-50182
kpproach guidance logic for a tilt-rotor aircraft
[ATIAR 78-1295] 278-50202
The i1nfluence of throttle augmented stability
(?PCS) and short period control characteristics
on the landing approach
{AD-R055892])
ARCHITECTURE (COMPUTERS)
MIL-STD-1553B proposed --- data bus development 1n
avionic architecture

N78-31123

278-49866
Digital system archatecture for a 1980's jammer
--- for mialitary aircraft and shaps
278-49973
AREA NAVIGATIOF
RNAV - Corporate operators set the pace
A78-47424
ABRROW WINGS
Stability and performance characteristics of a
fixed arrow wing supersonic transport
configuration (SCAT 15F-9898) at Mach numbers
from 0.60 to 1.20
[ NASA-TN-T78726 ]
ASTRIONICS
NAECON *'78;

H78-30087

Proceedings of the Wational Aerospace

and Electronics Conference, Dayton, Ohio, May
16-18, 1978. Volumes 1, 2 & 3
A78-49851
ASTRONAUT PERFORNANCE
Safety of space flights
278-47952

ATBOSPHERIC CONMPOSITION
Simultaneous measurements of ozone outside and
inside cabins of two 3-7487 airliners and a Gates
Lear jet business jet
[NASA-TM-78983]
ATBOSPBERIC DIFFPUSION
On the use of zircomium 95 data from Chinese
atmospheric thermonuclear explosions to study
stratospheric transport in a one-dimensional

N78-31061

parameterization
378-48062
ATNOSPHERIC TURBULENCE
Gust measurements and the N sub o problem
N78-30276

ATS 6
Conformal microstrip phased array for aarcraft
tests wvith ATS-6

A78-49428
ATTACK AIRCRAFT
COMED - The cockpit display of the future ---
COmbined Map and Electronic Display
A78-47268
Software structured wveapon delivery
278-4987S

Plight controls of Army/Hughes YRH-64 advanced
attack helicopter
{ATAA 78-1237]
ATTITUDE CONTROL
The effect of thrust vectoring and attitude
control concepts on the propulsion systeo of
V/STOL aircraft

A78-50160

[(AIAA PAPER 78-1020]) 278-48881
Bank-to-turn /BIT/ autopilot technology --- for
ai1ssiles
A78-49927



ATTITUDE INDICATORS

Performance of a ring laser strapdown attitude and
heading reference for aircraft
[AIA2 78-1240) A78-50162
A learning flight control system for the FB8-DFBW
aircraft --- Digital Fly-By-Wire
TAIRR 78-12838])
ATTITUDE INDICATORS
Twoway - A position and orientation measurement
system --- helicopter/VTOL landing aid application
A78-49661

A78-50195

LUDITORY TASKS
Evaluation of several secondary tasks in the
determination of permissible time delays 1n
sinulator visual and motion cues
[N2SA-TP-1214) N78-30089
Simulator study of the effect of visual-motion
time delays on Pilot tracking performance with
an audio side task
[NASA-TP-12161
AUTOCORRELATION
F-15 1nlet/engine test techniques and distortion
nethodologies studies. Volume 4:
Autocorrelation functions

N78-30090

fNASA-CR-144869] N78-30126
AUTOMATIC CORTROL
Digital area correlation tracker
278-49951
AUTOMATIC FLIGHT CONTROL
Design and development of a multaifunctional
helicopter control systenm
378-49396
In-line monitoring of digital flight control
computers
R78-49860

Comparison monitoring ain redundant digital flight
control systems

A78-49865
The evolution of @ remotely piloted vehicle
microprocessor flight control systenm
{azTap 78-12731 A78-50183

Guaranteed cost control of linear systems with
uncertain parameters - Application to remotely
prloted vehicle flight control systems

[AIAX 78-1274] A78-50184
Softvare development for fly-by-wire flight

control systems

[AIAA 78-1276] A78-50185

Improved combat survivability for fly-by-wire
sensor systems
{RIAR 78-1277) A78-50186
Close encounters 0f the aeroservoelastic kind =---
aerodynarics, structural dynamics, and automatic
flight control systems for aircraft design
applications
[AIAR 78-1289) 178-50196
The effect of prefilter design on sample rate
selection i1n digital flight control systems
[AIAA 78-1308]) 278-5Q3209
Control system desSign using vector-valued
performance criteria with application to the
control rate reductior in parameter i1nsensitaive
control systens
[DLR-FB-77-55]
AUTOMATIC LANDING CONTROL
Shipboard launch ard recovery of RPV helicopters
in high sea states
[AIA? 78-1269] A78-50179
Guirdance and navigation for automatic landing,
rollout, and turnoff using MLS and magnetic
cable sensors
[(2TIAr 78-1296]
FPlight demonstrations of curved, descending
approaches and automatic landings using tame
referenced scanfling beam guidance

N78-31125

178-50203

[ NASA-THN-78745] N78-30074
AUTOBATIC PILOTS
Bank-to-turn /BIT/ autopilot technology --- for
missiles
378-49927

AUTONATIC TEST EQUIPMEST
Integrated test nission control - Present and
future at the Air Force Flight Test Center
[AIAA PAPER 78-1461] A78-47911
TF41-2-2/37E inflight engipe condition monitoring
system /IECMS/
[AIAA PAPER 78-1472] A78-87918
Ground test facilaty for integral rocket ramjets
TATAR PAPER 78-934] L78-u8454

SUBJECT INDEX

F-15 avionics Built-in-Test

A78-49991
AVIOWICS

Advances 1n 1inertial navagation

A78-47481
AIDS in milatary aircraft --- Airborne Integrated

Data Systems Computer

A78-47866
Flight deck display trends

A78-47899

L-1011 flaght data recording systems - Background,
features, implications and benefits
[AIAR PAPER 78-1471] 278-47917
Integrated avionics for future general aviation
aircraft

[AIAA PAPER 78-1u482) A78-47927
Evaluating avionics weight efficiency
A78-48228
Highly survavable 1integrated avionics
A78-149163

LOGMOD - The fault-isolator =--- for helicopter
electronic systems

A78-49239
Design of a horizontal tail unait and related
adjustments
A78-49736
Aviation control system devices --- Russian book
378-49850

NAECON '78; Proceedings of the National Aerospace
and Electronics Conference, Dayton, Ohio, May
16-18, 1978. Volames 1, 2 & 3

A78-49851

A Costas loop vith tangent error signal for use in

Navstar GPS avionics

A78-49858
Laboratory testing of lightning and EMP
susceptibilaty of avionic systenms
a78-49861
A gualatative analysis of redundant asynchronous
operation
R78-49863

Comparison monitoring in redundant digital flaght
control systems
R78~-49865

MIL-STD-1553B proposed --- data bus development 1n
avionic architecture
A78-49866
Application of the General Purpose Multiplex
System to the A-7E avionics

278-49867
A hierarchical network for avionic systenms

A78-49868
Multiprocessing for electronic warfare avionacs

A78~09869

Interface design considerations for FP-16 sensors
and weapons
A78-49874
Approach for i1dentifying avionics flight software
operational support requirements - PRVE TACK an
example
A78-89900
Digital avionics support - B retrospective view of
the future
A78-49903
Digital simulation and flight verification of the
F-SE/F Plight Director Computer
A78-49905
The DAIS Executive ~ An introduction ~-- avionics
computer software
278-49932
Multi-Function Inertial Reference Rssembly /MIRA/
update --- digital aircraft systems
A78-49941
The versatility of Jovial J73 an avionics systeas
R78-89956
Higher order languages for avionics software - A
survey, summary and cratigue
278-49959
Impact of aircraft electrical povwer quality on
utilization equipment

278-49962
The AN/APX-100/V/ transponder --- for military
aircraft
A78-49971

Digital system architecture for a 1980's jammer
--- for military aircraft and ships
B78-49973
F-15 avionics Built-in-Test
A78-49991



SUBJECT INDEX

A flight qualified graphics generator --- for B-1

defense systea
378-50007

Plight demonstrations of curved, descending
approaches and automatic landings using time
referenced scanning beam guidance
[ B2SA-THM-78745) N78-30074

Avionics cost development for alterrnatives of
selected air traffic control systenms
(AD-20548231 N78-30080

The feasibilaity of estimating avionics support
costs early in the acquisaition cycle. Volume 1:
The basic report
[AD-2054016]

Program analyses for the S-3 veapon system
i1mprovement program
{AD-2055887}

BPAL sipulation facilaty/capability manual.
Volume 1: Executive sumpary and Systems
Avionics Division
[AD-A055591]) N78-31102

A modular adaptive, variable function flight
control semnsor
[AD-2055175)

AXBS OF ROTATION

Diverse forms and derivations of the eguations of
motion of deformable aircraft and their mutunal
relationshap
[RAE-TR-77077)

AXIAL FLOW

. theoretical study of the performance of a number
of different axial-flow turbine configurations
under conditions of pulsating flow
{*RL/MECH-FNG-REPT-149]

AXIAL FLON TURBINES

?nalysis of multistage, axial flov turbomachine
wake production, tramnsport, and interaction
{AD-2055754) N78-31118

AXISYMNETRIC FLOW

Analysis of pultistage, axial flow turbomachine

wake production, transport, and interaction

§78-301"9

N78-31093

N78-31120

N78-30097

§78-31104

[AD-2055754 ) §78-31118
B-1 AIRCRAFT
B-1 flight test progress report
fAIAA PAPER 78-14481 A78-47903

Rolling tail design and behavior as affected by
actuator hinge moment limits --- for B-1
maneuverabilaty
[AIAR PAPER 78-1500] A78-47940

Wind Tunrel/Flaight Test Correlation Program on the
B-1 nacelle afterbody/nozzle at transonic
conditions
(AI2A PAPER 78-989] A78-u8u69

The role of system performance analysis in the
independent assessment of B-1 navigation software

378-49902

A flaght qualified graphics generator --- for B-?

defense systen
A78-50007
BEAN RIDBR GUIDANCE

Plight demonstrations of curved, descendang
approaches and automatic landings using tipe
referenced scanning beam guidance
[NASA-TN-78745]

BEANS (SOPPORTS)

Damping, static, dynamic, and impact
characteristics of laminated beams typical of
vindshield construction
[2D-20544637

BELGIONM

TRSB microwave landing system demonstration

program at Charleroi, Belgiunm

N78-30074

N78-30093

{AD-1055920] ¥78-31072
BLADE TIPS
Rdvanced optical blade tip clearance measurement
systen
[NASAR-CR-159402) N78-31106
Turbine ti1p clearance measurepent
fAD-2055765) F78-31115
BLOWDOWN WIFD TUNNELS
Application of cryogenics in experimental
aerodynaamics
A78-48982

CANBER

BLOVING
Calculations of the effects of blowing from the
leading edges of a cambered delta waing
[ ARC-R/N-3800])
BODY-WING ARD TAIL CONPIGURATIORS
Wacelle effects on stability of VSTOL
configurations including conventional, capard,
and tandem wing arrangements
[AI2A PAPER 78-1504)
BODY-VING CONFIGURATIONS
Modaification of the Douglas Neumann progranm to
improve the efficiency of predicting component
interference and high laft characteristics
[ NASR-CR-3020] N78-30051
An automated procedure for computing the
three-dimensional transonmic flow over wing-body
combinations, including viscous effects. Volune
1: Description of analysis methods and
applications
[AD~-A055899]
BOEING 747 AIRCRAPY
Short-term performance deteraoration in
JT9D-72 (SP) engaine €95743
[ NASA-CR-135431]
BONBIRG EQUIPMERT
Softvare structured weapon delivery

N78-30068

378-47942

N78-31052

N78-30121

278-49875
BOUNDARY LAYER CONTROL
Two-dimensional subsonic vind tunnel evaluation of
tvo related cambered 15-percent thack
circulation control airfoils

[AD~2055140] N78-31047
Bvaluation of a circulation control tail boom for

ya¥ control --- OH-6 helicopter

[AD-2055116]) ¥78-31119

BOOURDARY LAYER PLOW
Solution of an adjoint problem of steady-state
heat transfer associated with the cooling of
gas-turbine blades, by means of a
quasi-analogs/digital system
478-47402
Boundary layers in axisymmetric inlets at angle of
attack. I - Measurenents
[RIAR PAPER 78-1109) A78-u48499
Evaluation of a circulation control tail boom for
yaw control --- OH-6 helicopter

{AD-R2055116] N78-31119
BUILDINGS
Bxperimental determination of the rattle of simple
models
{RASA-TN-78756] N78-30291
BYPASSES

Evaluation of inlet reingestion for large bypass
ratio V/STOL aarcraft
[AIAA PAPER 78-1079] A78-48495
Operating characteristics of bypass turbojet engines
-~=- Russian book
378-50125

C
C BAND

Landing aircraft under poor conditions
378-49549
CABIR ATMOSPHERES
Simultaneous nmeasurements of ozone outside and
1nside cabins of two B-747 airliners and a Gates
Learjet business jet

[ NASA-TN-78983) ¥78-31061
CALCULATORS
Airplane stability calculations with a card
programmable pocket calculator
{NASA-TN-78678] N78-30138
CALIBRATING
In-flight alignment/calibratior techniques for
unaided tactical guidance --- of air-launched
aissiles
A78-49929
CAHBER

A mean camberline singularity method for
tvo-dinensional steady and oscillatory aerofoils
and control surfaces im inviscid incompressible
flow
[ARC-CP-1391) R78-30066

Analysis of advanced variable camber concepts

¥78-30108



CANBERED WINGS

Two-dimensional subsonic wind tunnel evaluation of
two related cambered 15-percent thick
circulation control airfoils
(AD-20551u40)

CAMBERED WINGS

Calculations of the effects of blowing from the
leading edges of a cambered delta wing
[ARC-R/N-2800]

CANADAIR AIRCEAPT

From Challenger to vwinner --- Canadair executave

jet design and development

N78-31047

N78-30064

278-47570
CANARD CONPIGURATIONS
Canard configured aircraft with 2-D nozzle
[AIRA PAPER 78-1450] A78-47904

Nacelle effects on stability of VSTOL
configurations including conventional, canard,
and tandem wing arrangements
(AIAA PAPER 78-1504)

CAETILEVER MENBERS

The effect on block fuel consumption of a strutted
versus cantilever wing for a short-haul
transport including strut aeroelastic
considerations
(AIAA PAPER 78-1454]

CAPACITY

Analysis of runway occupancy times at major airports

[AD-A056052) ®78-31131
CAPTURE EFFECT

Capture effect array glide slope guidance study

[ AD-A055678) N78-31073
CABRGO AIRCRAFT

Cargo aircraft and spacecraft forward restraint
criteria
{AD-A055343}

CARGO SPACECRAFT

Cargo aircraft and spacecraft forward restraint
criteria
FAD-2055343)

CASCADE FLOW

Linearized theory of plane, unsteady, supersonic
flov through a cascade - Subsonic part of the
leading edge
[OFERA, TP NO. 1978-103] A78-47347

Linearized supersonic unsteady flow in cascades

A78-47942

A78-47905

N78-3109S

N78-31095

[ARC-R/¥-2811] N78-30065
CATHODE RAY TOUBES
HHSD demonstration model development
{AD-2054437) N78-30120

CAVITATIOR CORROSION
Operatior of o1l seales of aircraft pistomn engines
under conditions of cavitation. I
A78-47175
CAVITIES
?» research program to reduce interior noise 1n
general aviation airplanes: Noise reduction
through a cavity-backed flexible plate
[ NASA-CR-157588)
CENTBAL PROCRSSING UNITS
Comparison study of MLS airborne signal processing

N78-31873

techniques
R78-49904
CENTRIFUGAL PUMPS
10 years of contract research for the
pump/compressor industrial concern
A78-49175

CH-47 HELICOPTER
Modified helicopter icing spray system evaluation
[AD-20550391 N78-31091
CHANNELS (DATA TRANSBISSIOR)
MIL~STD-1553B proposad --- data bus development 1in
avionic architecture
A78-149866
CHENICAL ANWALYSIS
Material evaluation of polyurethane foanm, 0.05 g/
cm 3 densaty

{BDX-613-1836~REV] N78-31249
CHIBP SIGHALS
A high duty factor chirp radar
378-49976
CHROMIDHN
Extending the service life of aircraft components
made of high-strength steels --- Russian book
278-48518
CLEARANRCES
i dvanced optical blade tip clearance measurement
systen
[NASA-CE-159402] N78-31106

SOBJECT INDEX

CLOUTTER
Constant false alarm rate detector for a pulse
radar 1n a maritime environment
r78-49975
2 bhigh duty factor chirp radar
278-49976
CHOS
Non-volatile memory system for severe environment
flight recorders

278-49872
COCKPITS
COMED - The cockpit display of the future ---
COmbined Map and Electronic Display
A78-47268
Display systems and cockpit design
¥78-30116
The design of a high g cockpat
N78-30118
COLLISION AVOIDARCE
IPC design validataion and flight testing
[AD-RJ55529]) N78-31074

Bxperimental test plan for the evaluation of
aarcraft separation assurance displays using
airlane flight simulators

{AD-2055849] N78-31134
CONBAT
Air-to-air combat simulation
278-47868
Computerized aircraft attrition program
[2D-2055784) H78-31090

CONBINATORIAL ABALYSIS
Combinatorially derived limits on the surface
return for an air/surface monopulse ranging radar

278-50001
COMBUSTION CHAMBERS
Methods available to ONERX for amalysis of
combustion chambers
{ONERA, TP NO. 1978-93) A78-46915

Effects of high availability fuels on combustor
properties
(AD-R054229]) N78-30259

Flame stabilization 1in a ramjet combustion chamber
by means of a pilot gas generator
[DLR-FB-77-54]

COMBUSTION EFFPICIERCY
Let's put fuel efficiency ainto perspective
r78-47269

N78-31117

COBBUSTIOR PHYSICS
Methods available to ONERA for analysis of
combustion chambers
[{ONERA, TP NO. 1978-93]
CONMBUSTION PRODOCTS
A preliminary comparison of thermal decomposition
products of aircraft interior materials usaing
the Fational Bureau of Standards smoke chamber
and the combustion tube furnace

A78-46915

[AD-2054811] N78-30088
CONFORT
Model of aircraft passenger acceptance
A78-189684
CONMAND AND CONTROL
Dual band airborne SATCOM terminal
278-49972
COMMERCIAL AIRCRAPY
RNAV - Corporate operators set the pace
A78-47428
Prospects for commercial commonalaty im military
transports
[AIAA PAPER 78-1467]) A78-49784

Operating characteristics of bypass turbojet engines
--- Russian book
A78-50125
Rotor burst protection program: Statastics on
aircraft gas turbine engine rotor failures that
occurred in US commercial aviation during 1875
[NASA-CR-135304) N78-31105
CONBONALITY (EQUIPEENT)
Prospects for commercial commonality in military
transports
[ATA2 PAPER 78-1467]
CONNURICATIOR CABLES
Fiber optic development for tactical fighter
applications

A78-49784

278-49906
COBPETITION
The use of the AIAA-Bendix Design Competition 1in
aerospace design courses

{AIAA PAPER 78-1488]} A78-47931



SUBJECT INDEX

CONPILERS
The versatility of Jovial J73 1n avionics systens
A78-49956
CONPLEX SYSTENS
The design process --- computer aided design for
complex aerospace systems
{AI22 PAPER 78-1483]
CONPOSITE NATERIALS
New structures made of composite materials for
high performance combat aircraft

278-47928

N78-30114
Rotor design implications for composite material
properties
(UCRL~80117]) N78-30182
Fibre composite reinforcement of cracked aircraft
structures
N78-30288

CONPOSITE STRUCTURES
Vew structures made of composite materials for
high performance combat aircraft

X78-30114
CONPRESSORS
10 years of contract research for the
pump/compressor industrial concern
478-49175S

COMPUTER GRAPHICS
A flight gunalified graphics gemerator --- for B-1
defense systen
278-50007
COMPUTER PROGRAAMING
The D2IS Executive - An introduction --- avionics
conputer software

A78-149932
The versatility of Jovial J73 in avionics systeans

A78-09956
A flight simulationr high order language study

R78-49957

Higher order languages for avionics software - 2
survey, summary and critique

278-49959
CONPUTER PROGRAMS
Software engineering a must for success 1in
computerized flaght test
[ATAA PAPER 78-1463) 178-47913

4 computerized undergraduate aarcraft design course
[AIXA PAPER 78-1492] A78-47933
Software structured wveapon delivery
278-49875
Approach for identifying avionics flight software
operational support requirements ~ PAVE TACK an

exanple
A78-49900
An interface management approach to software
developrent
A78-49933

High-accuracy three-dimensional image
reconstruction for an airborne line-scanning
systen

278-49988

REXOR 2 rotorcraft sinmulation model. Volume 1:
Engineering documentation
[NASA-CR-145331]) N78-30042

REXOR 2 rotorcraft simulation model., Volume 2:
Computer implementation
{ NASA-CR-145332] N78-30043

A calculator program for analyzing airloads om a
wving of arbatrary planform and camber an
subsonic flow
[AD-A058180) N78-30058

Computer program for vibration prediction of
fighter aircraft equipments
(aD-2054598]

Helicopter transmission vibratiom and noise
reduction program. Volume 2: User's manual
(AD-2054827] N78-~30095

Computer program for the design and off-design
performance of turbojet and turbofan engine cycles
[NASA-TH-78653) R78~30122

General aviation airplane structural
crashvorthiness user's manual. Volume 1:

Program KRASH theory

N78-~30094

(AD-2055898] N78~31088
Computerized aircraft attraition program
[AD-A055784 ) N78~31094

3 study of analog programmang for prediction of
crack grovth in aircraft structures subjected to
random loads

(2D-A055789) R78~31097

COBPUTERIZED SISULATION

COHPUTER STORBAGE DEVICRES
Fon-volatile memory system for severe environsent
flight recorders
A78-49872
COBMPUTER SYSTENS DESIGH
& hierarchical petvork for avionic systemns
A78-49868
Digital avionics support - A retrospective view of
the future

278-49903
An interface management approach to softvare
development
A78-49933

Multi-FPunction Inertial Reference lssenbly /MIRA/
npdate --- digital aircraft systenms

A78-49941
Application technigues for digital flight control
systens
N78-30117

COMPOTER SYSTENS PROGRANS
The role of system performance analysis in the
independent assessment of B-1 navigation software

A78-49902
The DAIS Executive ~ An 1introduaction --- avionics
conputer software
A78-49932

Higher order languages for avionics softwvare - A
survey, summary and critique
A78-49959
Real-time simnlators for augmented inertial
navigation systems
278-49967
Softvare development for fly-by-wire flaght
control systems
[AI2a 78-1276] 278-50185
Software design for a Visually~Coupled Airborne
Systeams Simulator (VCASS)

{aD-2055226] N78-31133
COMPUTER TECHNIQUES
Methods available to ONERA for analysis of
combustion chambers
{ONERA, TP NO. 1978-93) 278-46915

COMPUTERIZED DESIGN
The design process --- computer aided design for
conplex aerospace systems
[AIRA PAPER 78-1483]) A78-47928
Definition of airplane fuselage longaitudinal lines
by the special contour method
278-48222
Minimun weight design of stiffened panels with
fracture constraints
278-49837
APAL samulation facility/capability manual.
Volume 1: Executive summary and Systems
Avionics Division
[AD-2055591]
CONPUTERIZED SINULATION
Solution of an adjoint problem of steady-state
heat transfer associated with the cooling of
gas-turbine blades, by means of a
guasi-analogy/digital systerm

¥78-31102

A78-47402
V/STOL aircraft simulation - Pequirements and
capabilities at Ames Research Center
[AIAA PAPER 78-1515] A78-49790
L Costas loop with tangent error signal for use in
Navstar GPS avionics
278-49858
The terrain following task for the advanced
tactical fighter using discrete optimal control

278-49862
Subsystem veraification of an AFLC organically
developed P-15 simulation --- Air Force
Logistics Command
278-49901

Real-time simulators for augmented 1nertial
navigation systems
278-49967
REXOR 2 rotorcraft simulation model. Volume 1:
Bngineerang documentation
[FASA~CR-145331] N78-30002
BEXOR 2 rotorcraft simulation model. Volume 2:
Computer 1oplementation
[NASA-CR-145332]) N78-30043
REXOR 2 rotorcraft simunlation model. Volnme 3:
User's manual

{NASA-CBR-185333] N78-30084



CONCORDE AIRCRAFT

Description and performance of the Langley vasunal
landing display systen
[NASA-THM-T78742] R78-30073
Procedures for generation and reduction of linear
models of a turbofan engine

[NASA-TP-12€61] R78-30896
Graphics for the hybrid stores separation

simulation of the B77 system

[SAND-78-8212]) §78-31099
AFPL simulation facility/capability manual.

Volume 1: Executive summary and Systeas

Avionlcs Division

[AD-A055591] R78-31102

CONCORDE AIRCRAFT
Long-distance focusing of Concorde sonic boom

478~-48052
CONPERENCES
Fighter aircraft design --- conferences
{ AGARD-CP-241) ®78-30099

CONFORMAL MAPPING
Oniformly exact conformal transformation of
exterior of circle onto exterior of wing profile
A78-08224
CONGRESSIONAL REPORTS
Fotore needs and opportunities ip the aar traffac
control system

{GP0-98-931]) "78-31076
CONNECTORS
Fiber optic development for tactical fighter
applications
278-49306
CONSOLES
Dulles control tower console design study
[1D-2056200] §78-31132

COHTIROOUS WAVE BADAR
A frequency-selective YIG limiter for airborne
FM/CW X-band radar
478-50002
COHTOURS
Definition of airplane fuselage longitudinal lines
by the special contour method
178-48222
CONTROL CONFIGURED VEHICLES
Highly survavable integrated avionics
A78-49163
Assessment of dynamic coordinate alignment for
elastic aircraft --- flight control Ralman
filter estaimates

A78-49987
CONTRCOL EQUIPHENT
Pviation control system devices --- Russian book
A78-49850

4 standard programmable I/0 for the advanced
aircraft electrical system power control set
A78-49936
Control system design using vector-valued
performance criteria with applaication to the
control rate reduction 1pn parameter 1insensitive
control systems
[DLR-FB-77-551}
CORTROL SINSULATION
Digital control law synthesis in the w prime domain
A78~-46962
31r traffic control ain the terminal area - Use of
a simulation technique for the definition of an
operative model

¥78-31125

478-49733
4 qualitative analysis of redundant asynchronous
operation
A78-49863

Comparison mopitoring in redundant digital flight
control systems
178-49865
CONTROL SURFACES
Influence of slots on effectiveness of wing
pechanization and control surfaces with
separated flow
A78-18229
Two-dimensional aerofoils and control surfaces inm
simple harmonic motion in incomfressible
invascid flow
[ARC-CP-1392]) N78-30068
Control-surface hinge-moment calculations for a
high-aspect-ratic supercritical wing
fNASA-TM-78664 ] N78-31043
Two-dimensional subsonic wind tunnel evaluation of
two related cambered 15-percent thiack
circulation control airfeils

Fap-a055140]) N78-3"047

SUBJECT INDEX

CONTROL THBORY
optipal control synthesis in distributed systems
with incomplete information --- noting aircraft
applications
A78-48215
Experimental determiration of parameters of
mathematical model of airplane caban as
regulated object with respect to air temperature
in the cabin
K78-48234
Optimization techniques for air traffic control
problems --- Russian book

178-48504
Advanced control concepts for future fighter
aircraft
N78-30104

CORVERGENT-DIVERGENT NOZZLES
Investigation of nonequilibrium two-phase flows in
axisymmetric Laval nozzles
A78-48244
CORROSION PREVENTION
Operation of 0il seales of aircraft piston engines
under conditions of cavitation. I
A78-47175
CORROSIOF RESISTANCE
Aircraft structural life monitoring and the
problem of corrosion
N78-30281
COST ANALYSIS
Technology analysis - Candidate advanced tactical
fighters
{AIAR PAPER 78-1451] A78-49782
Avionics cost development for alternataives of
selected air traffic control systems
{2D-2054823]
COST EPFECTIVENESS
Non-volatile memory system for severe environment
flight recorders

H78-30080

278-49872
Accuracy requirement and cost effectiveness of
GPS-ai1ded INS for tactical faghters
A78-49989
COST ESTINATES
The feasibility of estimating avionics support
costs early in the acqguisition cycle. Volume 13
The basic report
[AD-2054016] N78-30119
Bstimated costs of extended low-rate airframe
production
[AD-A054834])
COST REDUCTION
4 Costas loop with tangent error signal for use ain
Navstar GPS avionics

N78-31100

A78-49858
CRACK PROPAGATIOR
Patigue crack growth 1n pressurized fuselage panel

A78-u48231
Load interaction effects in fataigue crack
propagation
N78-30285
A model of crack-tip behaviour for fatigue life
determination
N78-30286

Recent developments in analysis of crack
propagation and fracture of practical materials
--- stress analysis in aircraft structures
[ RASA-TH-78766) N78-30606

Compilation of test data from an investigation on
the effect of enviromment on crack grovth under
flaght-simulation loading
[ NLR-TB-76096-0)

CRACKIBG (FPRACTURING)

A study of analog programming for prediction of
crack growth 1n aircraft structures subjected to
random loads
{4D-2055789)

CRARES

4 study of the precision hover capabilities of the
aerocrane hybrid heavy lift vehicles
{ «D-2054281])

CRASHES

General aviation airplane structural
crashvorthiness user's manual. Volume 1:
Program KRASH theory
[AD-A055898}

CHEEP RUPTURE STRENGTH

Bngineering data on new aerospace naterials
structural materials
[AD-205u4461)

N78-30620

N78-31097

¥78-30091

N78-31088

N78-30213



SOBJECT INDEX

CBOSS CORRELATION
F-15 1inlet/engine test techniques and distortion
methodologies studies. Volume 7: Cross
correlation functions.
[ NASA-CR-144872)
CBOSS SECTIONS
dethod of calculating aerodynamic coefficients of
sone three-dimensional bcdies with arbatrary
cross section

N78-30129

A78-48245
CRUISE HMISSILES
Center-loaded duct integral rocket-to-ramjet
transition testing
[AIRA PAPER 78-937]
CRUISING FLIGHT
Effects of wind on aircraft cruise performance

A78-48456

fAIAR PAPER 78-1496) A78-47937
CRYOGERIC WIKND TUNNELS
2pplication of cryogenics 1n experimental
aerodynamics
A78-48982

CRYSTAL OSCILLATORS
A compensation technique for acceleration-induced
frequency changes i1n crystal oscillators
278-89859
CUSHIONCRAPT GROUND BPPECT MACHINE
Test and demonstration prototype tracked air
cushion vehicle (PTACV): Phase IIIC
{PB-279970/8)
CYCLIC LOADS
Fatigue S/N data in relation to variabilaty in
predicted lafe

N78-31007
N78-30278

DASSAULT AIRCRAFPT
Mirage 2000 - Dassault's better delta
3478-089169
DATA ACQUISITION
Use of onboard computerized flight test analysas
systens
[AIAR PAPER 78-1462] 278-47912
The role of the computer in the flight testing of
general aviation aircraft
[AIAA PAPER 78-1465) 378-47914
TRACPLS evaluation report. TACAN, VOR, and ILS
station evaluation report, Andersen AFB, Guam

[2D-20542u44) N78-30078
IPC design validation and flight testing
[AD-2055529) N78-31074

DATA MANAGENERT
The design process --- conmputer aided design for
complex aerospace systeas
{AIAA PRPER 78-1483] 178-47928
An i1nterface management apgroach to software
development
A78-49933
DATA BECORDING
L-1011 f1light data recording systems - Background,
features, implications and benefits
[AIAA PAPER 78-1471]
DATA BEDUCTIOR
Bircraft electrical system testing and data
reduction using digital techniques

278-047917

278-49937
DATA SAHMPLIKNG
The effect of prefilter design on sample rate
selection in digital flight control systeams
(2122 78-1308) A78-50209
DATA SYSTENS
RIDS 1pn military aircraft --- Airborne Integrated
Data Systems Conmputer
A78-47866
Integrated test mission control - Present and
future at the Air Force Flight Test Center
(AIAA PAPER 78-1461] A78-87911
High-accuracy three-dimensional 1image
reconstruction for an airborne line-scanning
systenm
A78-49988
DATA TRARSHISSION
Application of the General Purpose Multiplex
System to the A-72 avionacs

A78-39867
DEICERS
Demonstration of the microwave ice protection
concept
{aD-2055824] R78-31096

A-15

DIGITAL SIBULATION

DELTA WIRGS
Mirage 2000 - Dassault's better delta
A78-49169
Calculations of the effects of blowang from the
leading edges of a cambered delta wing
[2BC-R/N-3800) N78-30064
Aerodynamics of the new generation of combat
aircraft with delta wings
N78-30106
Aerodynamic characteristics of a hypersonic
research airplane concept having a 70 deqg swept
double-delta wing at Mach number 0.2

[FASA-TP-1252] N78-31045
DEHAND (ECONOMICS)
Demand modelling of passenger air travel: 2An
analysis and extension, volume 2
{NASA-CR-157402] N78-30069
DESIGN ANALYSIS
Design philosophy for engine forgaings
278-87452
Design philosophy for airframes
A78-47453

A computerized undergraduate aircraft design course
[AI2A PAPER 78-1492) 278-47933
Effect of performance objectives on the design and
cost of future USAF pilot training aircraft
{2122 PAPER 78-14981} 278-47938
Design for durability - The F101-GE-100 engine
[2I2A PAPER 78-1084] A78-48497
DETECTORS
A modular adaptive, variable function flight
control sensor
{aDp-2055175]
DETERIORATION
Detecting abnormal turbine engine deterioration
using electrostatic methods

N78-31120

(2122 PAPER 78-1473) 278-47919
DIGITAL COMMAND SYSTEAS
Aighly survaivable integrated aviomics
A78-49163

The terrain following task for the advanced
tactical faighter using discrete optimal control
278-49862
Comparison monitoring in redundant digital £flaght
control systems
A78-49865
DIGITAL CONPOTERS
The role of the computer in the flaight testing of
general aviation aircraft
(AIAA PAPER 78-1465) A78-47914
Digital simulation and flight veraification of the
F-5E/P Flaight Director Computer

A78-49905
2pplication techniques for digital flight control
systenms
N78-30117
General aviatior airplane structural
crashvorthiness user's manual. Volume 1:
Program KRASH theory
(AD-2055898] ¥78-31088

DIGITAL PILTERS
Synthesis of digital flight control systems by the
method of entire eigenstructure assignment
A78-49864
The effect of prefilter design on sample rate
selection 1in digital flight control systems
[AIAA 78-1308) 278-50209
DIGITAL NAVIGATION
In-line wmonitorang of digital flight control
computers
278-49860
Synthesis of digital flight control systems by the
method of entire eigenstructure assignment
A78-u49868
DIGITAL SINULATION
Digital control law synthesis in the w prime domain
278-46962
Comparison monitoring in redundant digital flight
control systems
278-49865
Digital simulation and flight verification of the
F-5E/? Plaght Director Computer
A78-89905
Air-to-arr designate/track with time sharang
278-89977
Guidance and navigation for automatic land.ng,
rollout, and turnoff using MLS and magnetac
cable sensors

(AIAXR 78-1296] A78-50203



DIGITAL SYSTENS

DIGITAL SYSTEMS
Stability augmentation by eigenvalues control and
model matching
378-46965
Design and development of a multifunctional
helicopter control system
A78-49396
Peace Rhine - A digatal Weapon Control System for
the F-4 aircraft
178-49876
Digital avionics support - A retrospective view of
the future

378-49903
Multi-Punction Inertial Reference Assembly /MIRA/
update --- digaital aircraft systems
A78-49981
Digital area correlation tracker
A78-149951

Digital system architecture for a 1980's jammer
--- for military aircraft and ships

A78-49973
2 fliqht qualified graphics generator --- for B-1
defense system
A78-50007
Traplex digartal fly-by-wire redundancy management
techniques
[AIAR 78-1279] 178-50187

The effect of prefilter design on sample rate
selection in digatal flight control systems
(AIAR 78-1308) A78-50209
Inherent errors in asynchronous digital flight
controls

[AD-A055649) N78-31124
DIGITAL TECENIQUES
Aircraft electrical system testing and data
reduction using digital techniques
278-49937

DIRECTIONAL ANTENRAS
Scan-1limited near field testing for directave
airborne antennas
278-49897
DIRECTIONAL STABILITY
Evolution of a cost-effective, task-oriented,
lateral-darectional SAS for the 3-10 aircraft
--- Stability lugmentation System

[AIRA PAPER 78-1460) A78-47910
DISPLACENENT NEASURENENT
Measurement of vibratory displacements of a
rotating blade
A78-49397
French procedures for airfield pavement load
evaluation
A78-49679
DISPLAY DEVICES
COMED - The cockpit display of the future ---
combined Map and Electronic Display
A78-47268
Flight deck display trends
A78-47899

Solid-state displays for fuel management systems
--- for aaircraft

R78-47900
2 flight gualified graphics generator --- for B-1
defense system
A78-50007

2n 1nvestigation of potential control-display
configurations for V/STOL aircraft
[AIRAR 78-12138) A78-50161
Description and performance of the Langley visual
landang display systen

{NASA-TN-78742] 178-30073
Display systems and cockpit design
¥78-30116
HHSD demonstration model development
TAD-A054437] N78-30120
Dulles control tower console design study
[AD-2056200] ¥78-31132

Experimental test plan for the evaluation of
aircraft separation assurance displays using
airline flaght simulators
[AD-20558491

DISTANCE MEASURING EQUIPHERT

Twoway - ) position and orientation measurement

system --- helicopter/VTOL landing aid applaication
A78-49661

L design of trajectory estimator using multiple
DME range measurements
{aD-20551911

N78-31134

§78-31077

SUBJECT INDEX

DISTORTIOR
F-15 inlet/engine test techniques and distortion
methodologies studies. Volume 2: Time variant
data quality amalysis plots
[NASA-CR-144867)
DISTRIBUTED PARAMBTER SYSTEHS
Optaimal control synthesis in distributed systens
with incomplete ainformation --- noting aircraft
applications

N78-30124

A78-48215
DRAG REDUCTIOW
Flight experience on the need and use of i1nflaght
leading edge washing for a laminar flow airfoal

[ATIAA PAPER 78-1512] A78-47947
DYNAHMIC CHABACTERISTICS
Dynamic analysis of electrical systens
A78-49934
Airplane stability calculations waith a card
programmable pocket calculator
[NASA-TM-78678) N78-30138

Turbine engine rotordynamic evaluation, volume 1

{AD-2055262] K78-31111
DYBANIC LOADS
Rirfield pavement load evalunation - An
international overview
L78-49676

DYNANMIC MNODELS
Optimal flight control synthesis via _pilot modeling
[AIAA 78-12861 278-50193
DYNABIC RESPONSE
Inproved aircraft dynamic response and fatigue
life during ground operations using an active
control landing gear system
(AIRA PRPER 78-1499] A78-47939
Experimental investigation of gust response of
hingeless helicopter rotors
[AD-A054752] N78-30142
Engine/airframe/drive train dynamic interface
documentation

[AD-2055766] N78-31114
DYNANIC STABILITY
Use of ground vibration test equipment to
determine unsteady aerodynamic forces
A78-49708

DYNASIC STROCTURAL ARALYSIS
Structural dymamics, stability, and control of
helicopters

[NASA-CR-158909] N78-30139

ECONONIC ANALYSIS
An integrated analysis of the fundamental problems
of air transport
A78-49447
*Supermarket' airplanes --- aircraft replacement
cycle in major airlines
(ATAA PAPER 78-1533} A78-49769
Operations and economics of U.S. air transportation
{AIAA PAPER 78-1545] A78-49770
EDUCATIOR
Teaching design at all levels --~ 1n aerospace
engineering curricula
(AIAR PAPER 78-1455] A78-47906
X computerized undergraduate aircraft design course
{AIAA PAPER 78-1492] 278-47933
The value of aerospace design synthesis courses as
vieved by aerospace professionals
[AIAA PAPER 78-1493]
EIGENVALUES
Synthesis of digital flight control systems by the
method of entire eigenstructure assignment
A78-49864

178-47934

EXIGENVECTOBRS
Synthesis of digital f£light control systems by the
method of entire eigenstructure assignment
278-49864
EJECTORS
An analytical and experimental investigation of
diffusers for VSTOL thrust augmenting ejectors
(AIAR PAPER 78-1509] A78-47945
ELASTIC BODIBS
Assessment of dynamic coordinate alignment for
elastic aircraft --- flight control Kalman
filter estimates
A78-49987



SUBJECT INDEX

ELASTOPLASTICITY
The influence of the environsent on the
elastoplastic properties of adhesives in nmetal
bonded joints --- 1n aircraft structures
[DLR-PB-77-63}
ELECTRIC DISCHARGES
Flight application of opfical fiber transpaission
on a FPalcom '0 aircraft
[ONERR, TP NO. 1978-105)
ELBCTRIC EQUIPBENT TESTS
Aircraft electrical system testing and data
reduction using dagital techriques

H78-21251

A78-47349

A78-49937
ELECTRIC POTENTIAL
Neutralization problem for a Space Shuttle
178-47124
ELECTBIC POWER SOPPLIES
Dynamic analysis of electrical systems
A78-49934

Application of rare earth/transition metal
permanent magnets to 400 Hz aircraft systems -
An 2F overview
A78-49935
2 standard programmable I/O for the advanced
aircraft electrical system power control set

378-49936
Modelaing refinements for the rectified
superconducting alternator --- airborne power
supply
278-59961

Impact of aircraft electrical power guality on
utilization equipment
A78-49962
ELECTRO-OPTICS
Predaction of angular dasturbances from airframe
menbers to airborne electro-optical packages

A78-49952
3dvanced optical blade tip clearance measurement
system
{ NASA-CR-159402) N78-31106
ELECTROFORNMING
Large electroformed nickel moulds for aircraft parts
A78-47267

ELECTROMAGNETIC INTERACTIONS
Electromagnetic coupling analysis of a Lear jet
aircraft i1n a lightning environment

278-49920
BLECTROMAGNETIC PULSES
Laboratory testing of lightning and EMP
susceptibility of avionic systenms
A78-49861
BELECTRON BEARS
Neutralization problem for a Space Shuttle
AT78-47124

ELECTROBIC COUNTERREASURES
Comparisons of high anti-jam design technigques for
GPS receivers -~- Global Positioning System
178~49857
Multiprocessing for electronic warfare avionics
A78-49869
Performance in a jamming environment of a low-cost
GPS user receiver algorithm for aiding a
tactical INS
[AD-2055239}
ELECTRONIC EQUIPMENT
Evaluation of methods for calculating systen
operating time 1n accordance with Reliabilaty
Inprovenment Warranty (RIW) contractual terms
{2D-2054822} N78-30079
ELECTRONIC EQUIPMENT TESTS
1L0GMOD - The fault-isolator --- for helicopter
electronic systens

N78-31078

A78-139239
Laboratory testing of lightning and EBP
susceptibilaty of avionic systenms
A78-89861
ELECTRONIC HMODOULES
Modular Missionization Systems /MNS/, an adaptive
systenm interface concept
3178-49852
A modular adaptive, variable function flight
control sensor
[AD-3055175)
ELECTROSTATIC CHARGE
Investigation of electrostatic discharge in
aircraft fuel tanks during refuelang
(AIAA PAPER 78-1501)]

N78-31120

278-47941

ERGIBE INLBTS

ELECTROSTATIC PROBES
Detecting abnormal turbine engine deteraoration
using electrostatic methods
[AIAA PAPER 78-14731}
ENEBGY CONSERVATION
The second generation of high-bypass turbofans - 2
narket clouded by uncertainty

378-47919

278-87423
ENERGY CONVERSION
10 years of contract research for the
pump/compressor industrial concern
278-49175

ERERGY CONVERSION EPFICIENCY
Pnergy efficient engine:
i1ntegration studies

Prelininary design and

{NASA~CR-135444) K78-31108
ENERGY DISSIPATION
Short-term performance deterioration in
JTID-7A(SP) engine 695743
[ RASA-CR-135431) ¥78-30121

ENERGY REQOIREMERTS
Impact of aircraft electrical powver guality on
utilization equipnment

A78-49962
ENGINE CONTROL
Alternatives for jet engine control
[ NASA-CR-157578] N78-31107

ENGINE COOLANTS
Solution of an adjoint problem of steady-state
heat transfer associated with the cooling of
gas-turbine blades, by means of a
quasi-analog/digital systen
R78-47402
ENGINE DESIGE
Desaign philosophy for engine forgings
278-47452
NASA engane system technology programs - Ap overview
[AIAA PRPER 78-928) »78-48452
Propulsion for future supersonic transports - 1978
status
{AIAR PAPER 78-1051] A78-48486
Advanced supersonic transport engine integration
studies for near-term technology readiness date
[AIAA PAPER 78-1052] 278-48487
Desagn for durability - The F101-GE-100 engine
[AIAR PAPER 78-1084) 278-48497
Operating characterastics of bypass turbojet engines
--- Russian book
A78-50125
Advance nozzle technology
N78-30111
Computer program for the design and off-design
performance of turbojet and turbofamn engine cycles
[NASR-TH-78653) N78-30122
Energy efficient engine: Preliminary design and
integration studies
[ NASA-CR-135444]
ENGINE FAILURE
Rotor burst protection program: Statistics on
aircraft gas turbine engine rotor failures that
occurred in US commercial aviation during 1975
[NASA-CR-135304] N78-31105
ENGIRE IRLETS
Boundary layers in axiasymmetric inlets at angle of

§78-31108

attack. I - Measureoments

[AIP2 PAPER 78-1109] 278-48499
Intake design for fighter aircraft

¥78-30110

P-15 inlet/engine test techniques and distortion

nethodologies studies. Volume 1° Technical

discussion

[ NASA-CR-144866] N78-30123

F-15 inlet/engine test technigues and distortion
methodologies studies. Volume 2: Time variant
data quality analysas plots
{ NASA-CR-1448671} N78-30124

P-15 inlet/engine test techniques and distortion
methodologies studies. Volume 3: Power
spectral density plots
[HASA-CR-184868] N78-30125

F-15 1nlet/engine test techniques and distortion
nethodologies studies. Volume 8:

Autocorrelation functions
[ NASA-CR-188869) N78-30126

P-15 inlet/engine test techniques and distortion
methodologies studies. Volume 5: Bffect of
filter cutoff frequency on turbulence flots
(NASA-CR-184870) H78-30127



ENGIRE NORITORING INSTRUMENTS

F-15 inlet/engine test technigues and distortion

methodologies studies. Volume 6: Dastortion
analysis plots
[NASA-CR-144871] N78-30128

F-15 1pnlet/engine test techniques and distortion
methodologies studies. Volume 7: Cross
correlation functions.

[ NASA-CR-1448721}
ENGINE MONITORING INSTRUMENTS

tIDS in engine management programmes --- Airborne
Integrated Data Systenms

N78-30129

A78-47865
Detecting abnormal turbine engine deterioration
using electrostatic methods
[AIAR PAPER 78-14731} A78-47919
Sensor techrology for turbine engine monitoring
systens

[AIAR PAPER 78-1474) A78-47920
Engine vibration in flight
fAIAA PAPER 78-14751 A78-47921

Use of a field bench for testing turbojet engines
A78-49731
ENGINE PARTS
Operation of o1l seales of aircraft piston engines
under conditions of cavatation. I

378-47175
ispects of the thermal fatigue strength of
gas-turbine engine components
A78-49176
Turbaine tip clearance measurement
[AD-A055765] ¥78-31115

ENGINE TESTS
TP41-2-2/ATE inflight engine condition monitoring
system /IECHNS/
(AIAR PAPER 78-1472) A78-47918
lnalysis of GTE tolerance monitoring parameter
formation --- gas turbine engine
A78-48212
Ground test facility for integral rocket ramjets
[AI23 PAPER 78-934] A78-48454
Ramfet engine testing and simulation techniques
[AIA2 PAPER 78-935] 278-48455
Center-loaded duct aintegral rocket-to-ramjet
transition testing
[AIAA PAPER 78-937) A78-u8456
OUse of a field bench for testing turbojet engines
A78-49731
P-15 1nlet/engine test techniques and distortion

methodologies studies. Volume 1: Technical
discussion
[NAS2-CR-144866] N78-30123

F-15 1nlet/engine test techniques and distortion
methodologies studies. Volume 2: Time variant
data quality analysis plots
[NASA-CR-144867] N78-30124

F-15 inlet/engine test techniques and distortion
methodologies studies. Volume 3: Power
spectral density plots
[NASA-CR-144868) N78-30125

P-15 1nlet/engine test techniques and dastortion
methodologies studies. Volume 4:

Zutocorrelation functions
{ NASA-CR-144869] ¥78-30126

F-15 1nlet/engine test techniques and distortion
methodologies studies. Volume 5: Effect of
filter cutoff frequency on turbulence plots
[NASR-CR-144870) ®78-30127

F-“5 inlet/engine test techniques and dastortion
methodologies studies. Volume 7: Cross
correlation functions.

[NASA-CR-144872) R78-30129

F-15 1nlet/engine test techniques and distortion
methodologies studies. Volume 8: Cross
spectral density plots
[NASR-CR-144873) R78-30130

F-15 1inlet engine test techniques and distortion

methodologies studies. Volume 9: Stability
audats
[NASR-CR-144874] N78-30131

ENVIRONNENT EPPECTS
2n assessment of the effect of supersonic aircraft
operations on the stratospheric ozome content
{ NASA-RP-1026} N78-30774
The 1nfluence of the environment on the
elastoplastic properties of adhesives in metal
bonded joints --- 1n aircraft structures

[ DLR-FB-77-63] N78-31251

SUBJECT INDEX

ENVIRONNENTAL QUALITY
Woise in airports, its measurement, and 1its effect
on the communities in the vicamity
A78-48374
ENVIRONNEHTAL TESTS
Fiber optic development for tactical fighter

applications a
A78-89906
EQUATIONS OF MOTIOR
REXOR 2 rotorcraft simulation model. Volume 2:
Computer implementation
[NASA-CR-185332] N78-~30043

A study of the precision hover capabilities of the
aerocrane hybrid heavy lift vehicles
[AD-2054281] N78-30091
Diverse forms and derivations of the equations of
motion of deformable aircraft and their mutual
relationshap

[RAE-TR-77077] N78-30097
EQUIPHMENT SPECIPICATIORNS
Reromautical procurement - The praimary
specification system
[AIAA PAPER 78-1489] 278-47932

Rotor design implications for composite material
propertaies
{UCRL-80117)

ERROR ANALYSIS

Inherent errors in asynchronous dagital flight
controls
[2D-2055649]

ERROR SIGHALS

A Costas loop with tangent error signal for use an

Navstar GPS avionics

N78-30182

N78-31124

A78-49858
EXHAUST DIFFUSERS
An analytical and experimental investigation of
diffusers for VSTOL thrust augmenting ejectors
[AIA2 PAPER 78-1509] A78-87945
EXHAUST GASES
Gas turbime engine emissions - Problems, progress
and future
A78-49336
EXHAUST NOZZLES
Aerodynanic characteristics induced on a
supercritical ving due to vectoring twin nozzles
at Mach numbers from 0.40 to 0.95
(NASA-TH-78746]
Advance nozzle technology

N78-30039

¥78-30111
EXTERNAL STORES
Wing/store active flutter suppression -
Correlation of apalyses and wind tunnel data

{AIAA PRAPER 78-1459) A78-47909
Graphics for the hybrid stores separation

simulation of the B77 systen

[ SAND-78-8212] N78-31099

EXTERNAL SURFPACE CURRENTS
Flight application of optical fiber transmission
on a Falcon 10 aircraft

[(OFERA, TP NO. 1978-105]) A78-87349
BXTRENELY RIGH PREQUENCIES
Dual band airborne SATCOM terminal
A78-49972

P-4 AIRCRAPTY
Synthesis of digatal flight control systems by the
method of entire eigenstructure assignment
A78-49864
Peace Rhine - A digatal Weapon Control System for
the P-4 aircraft
A78-49876
P-5 AIRCRAPT
Some observations on the mechanism of aircraft
ving rock
[AIAA PAPER 78-1456]) r78-47907
Digital simulation and flight verification of the
P-5E/F Plight Director Computer
A78-49905
P-8 RIRCRAF?T
L learning flight control system for the FP8-DFBW
aircraft --- Daigital Fly-By-Fire
[AIAA 78-1288) R78-50195
The effect of prefilter design on sample rate
selection 1in digital flight control systenms
[AIAA 78-1308)] 278-50209
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F-15 AIRCRAFT
Subsysten verification of an APLC orgamically
developed P-15 samulation --- Air Force
Logastics Conmand
A78-49901
F-15 avionics Built-ipn-Test
A78-499%1
P-15 1iplet/engine test techniqgues and distortion

methodologies studies. Volume 1: Technical
discussion
[ NASA-CR-144866] N78-30123

F-15 ainlet/engine test technigmes and dastortion
methodologies studies. Volume 2: Time variant
data quality analysis plots
[NASA-CR-148867]) ¥78-30128

F-15 1inlet/engine test techniques and distortion
methodologies studies. Volume 3: Power
spectral density plots
[NASA-CR-144868] R78-30125

F-15 inlet/engine test technigues and distortion
methodologies studies. Volume 4:
lutocorrelation functions
[NASA-CR-184869]) N78-30126

P-75 1nlet/engine test techniques and dastortion
methodologies studies. Volume 5: Effect of
filter cutoff frequency on turbulence flots
[{NASA-CR-144870) N78-30127

F-15 1inlet/engine test techniques and distortion

methodologies studies. Volume 6: Distortion
analysis plots
[ NASA-CR-144871] N78-30128

F-75 1nlet/engine test techniques and distortion
methodologies studies. Volume 7: Cross
correlation functions.

[ FASA-CR-144872) N78-30129

F-15 1inlet/engine test technigues and distortion
nethodologies studies. Volume 8: Cross
spectral density plots
[NASA-CR-144873] N78-30130

F-15 1nlet engine test techniques and distortiom

methodologies studies. Volume 9: Stabilaty
aundats
[ NASA-CR-144874] N78-30131

Hazard assessment of aircraft gun compartments
(ap-2055026) N78-31064
F-16 AIRCRAFT
Interface design considerations for P-16 sensors
and weapons

278-49874
An interface management approach to software
development
178-49933

Status of the Air Force's F-16 aircraft program
f PB-280304/7] N78-31%46
P-18 AIRCRAFPT
Software development for fly-by-wire flight
control systems
[AIAA 78-127€]
Fighter superiority by design

278~50185

¥78-30105
P-111 AIRCRAPT
Non-axisymmetric nozzle design and evaluation for
FP-111 £flight demonstration

[AIAR PAPER 78-1025] 278-48u83
FAIL-SAFE SYSTENS
?-15 avionics Built-in-Test
A78-49991

FATILURE ANALYSIS
Detecting abnormal turbine engine deterioration
using electrostatic methods
[2Ia2 PAPEE 78-1473)
PALLOUT
On the use of zirconium 95 data from Chinese
atmospheric thermonuclear explosions to study
stratospheric transport in a one-dimensional
parameteraization

378-47919

A78-48062
PAES
Ground impingement of a fan jet exhaust plume

AD-2054832]) N78-31112
FATIGUE (AATERIALS)
Aircraft structural fatigue
{ARL/STROC-REPT-3€3]) N78-30271

Safety against fatigue ain flaght: 2 perspective
of Australian experience and research
N78-30272
Mechanisns of fatigue and fracture
N78-30273

PIGHTER AIRCRAPT

Practure mechanics fundamentals with reference to
aircraft structural applications

K78-30274%
Structural fatigue testang

§78-30279
WDI and the detection of fatigue

§78-30282
The development of the theory of structural fatigue

N78-30283
Load interaction effects in fatigue crack

propagation
N78-30285

Recent developments 1n analysis of crack
propagation and fracture of practical materaals
--- stress analysis in aircraft structures
[ NASA-TN-78766 ) R78-3060€

FATIGUE LIPE

Inproved aircraft dynamic response and fatigue
life during ground operations using an active
control landing gear system

[RIAR PAPER 78-1499] A78-47939
aircraft structural fatigue
[ARL/STRUC-REPT-363} N78-30271

Fatigue S/N Qdata in relation to variability ain
predicted life

N78-30278
Zurrent developments in the life of aircraft
structure
§78-30280

dircraft structural life monitoring and the
problem of corrosion

N78-30281
2 model of crack-tip behaviour for fatigue life
determination
¥78-30286

The 1nfluences of residual stresses on oscillating
tensile strength and the measurement of residunal
stress, with emphasis on aircraft comnstruction
--- fatague life of aircraft construction
nmaterials
[ BMVG~-FBHT-77-23]

FATIGUE TESTS

Development of a load sequence for a structwural

fatigue test

N78-30603

N78-30277
Structural fatigue testing
N78-30279
Current developmepts in the 1life of aircraft
structure
N78-30280

2ircraft structural life monitoring and the
problem of corrosion

N78-30281
NDI and the detection of fatigue

N78-30282
The development of the theory of structural fatigue

N78-30283

FEBEDBACK CONTROL
Digital control law synthesis in the w prime domain
A78-46962
Wing/store active flutter suppression -
Correlation of analyses and wind tunnel data
{AJAA PAPER 78-1459] A78-87909
Improving the accuracy of HOD approaches in
windshear with a new control law
[AIAA PAPER 78-1494) 478-47935
Guaranteed cost control of linear systems with
uncertain parameters - Application to remotely
piloted vehicle flight control systems
[AXAd 78-1274]
Software development for fly-by-wire flight
control systems
[aIaar 78-1276] 278-50185
Inherent errors im asynchronous digital flaight
controls
[AD-A055649]
TIBBR OPTICS
Plight application of optical fiber transmission
on a Falcon 10 aircraft
[ONERA, TP RO. 1978-105) A78-87349
Fiber optic development for tactical faghter

A78-50184

§78-31124

applications
378-49906
FPIGHTER AIRCRAPY
Air-to-air combat simulation
A78-07868
Canard configured aircraft with 2-D nozzle
{AIAA PAPER 78-1450] A78-47904
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The HiMAT RPRV system
{2Ia2 PAPER 78-18571
Studies of aerodynamic technology for VSTOL
fighter/attack aircraft
[AIpr2 PAPER 78-1511) A78-47946
Status of a nozzle-airframe study of a haghly
maneuverable fighter
(AIAaAr PAPER 78-990) A78-88470
Installed performance of vectoring/reversing
non-axisymmetric nozzles
(AIar PAPER 78-1022]) AT78-48482
Vectoring non-axisymmetric nozzle jet induced
effects on a V/STOL fighter model

278-47908

[AIA® PAPER 78-1080] A78-48496

Mirage 2000 - Dassault's better delta
A78-49169

Technology analysis - Candidate advanced tactical

fighters

[AIAR PAPER 78-1451) 278-49782
Design evolution of a supersonic cruise

strake-fighter

[AIAR PAPER 78-1452] 378-49783

The terrain following task for the advanced
tactical fighter using discrete optimal control

A78-49862
Fiber optic development for tactical fighter
applacations
A78-49906

Accuracy requirement and cost effectiveness of

GPS-aided INS for tactacal fighters

A78-49989

Improved combat survivabailaty for fly-by-wire

sensor systems

[ATIAR 78-1277) A78-50186
Computer program for vibration prediction of

fighter aircraft equipments

[AD-A054598) R78-30094
Fighter aircraft design ~-- conferences
[ AGARD-CP-241] ¥78-30099

Advanced control concepts for future fighter
aircraft
N78-30108
Aerodynamics of the new generation of combat
aircraft waith delta wings

N78-30106
Supercruiser fighter analysas

¥78-30107
Bnalysis of advanced variable camber concepts

N78-30108
Variable-cycle engine fighter aircraft: Advance

an performance and development problems

N78-30109
Intake design for fighter aarcraft

N78-30110
kdvance nozzle technology

R78-30111
Inpact of active control on structures design

N78-30113

New structures made of composite materials for
bhigh performance combat aircraft

N78-30114
Metal technology for future aircraft design

w78-30115
Display systems and cockpit design

N78-30116
Application techniques for digital flaight control

systems

§78-30117
The design of a high g cockpit

N78-30118

The feasibility of estimating avionics support

costs early in the acquisition cycle. Volume 1:
The basic report
[4D-2054016) N78-30119

The terrain followaing task for the advanced
tactical fighter using discrete optimal control

[(AD-A0551961 N78-31121
FIGURE OP MERIT
Operational regularity in air tramsport
A78-49449
FIRITE ELEBENT EETHOD
Calculation of exchange coefficients for
high-temperature turbine blades
[ONERA, TP NO. 1978-1041}] A78-47348

Superelement method for helicopter fuselage analysas
A78-48209

SOUBJECT INDEX

Large deflection static analysis of typical
taill-vheel structure of light aircraft by finite
element method

R78-48864
PIREBRE 2 TARGEY DRONE ZIRCRAFPT

Drones for aerodynamic and structural testang
/DAST/ - A status report
[AIAA PAPER 78-1485]

PIXED WINGS

Effects of wind on aircraft cruise performance

[AI2A PAPER 78-14896 1 A78-87937
PLAME STABILITY

Flame stabilization 1n a ramjet combustion chamber
by means of a pilot gas generator
[ DLR-FB-77-54]

FLARMABILITY

Assessment of relative flammab:ility and
thermochemical properties of some thermoplastic
materials

278-87929

N78-31117

378-49693
FLANBABLE GASES
Hazard assessment of aircraft gun compartments
[AD-A055026] N78-31064
FLAT PLATRS
Some sound transmission loss characteristics of
typical general aviation structural materaals
[ATIAA PAPER 78-1480] A78-87925
PLAT SURPACES
Analysas of a suspension system for a wheel
rolling on a flat track
[NASA-CR-157563]
PLIGHT CHARACTERISTICS
Ride quality evaluation. IV - Models of subjectave
reaction to aircraft motion

N78-30583

A78-47490
2IDS 1n engine management programmes --- lAirborne
Integrated Data Systenms
A78-47865

Dynamics of the longitudinal motion of an airplane
with a variable-geometry wing

A78-49285
RPV flying gualities design criteria
[aIanr 78-1271]} 278-50181
PLIGHT CORDITIONS
landing aircraft under poor conditions
A78-89549
PLIGH? CONTROL
Constant-control rolling maneuver
A78-46961

Ron-axisymmetric nozzle design and evaluation for
P-111 flight demonstration
[AIAA PAPER 78-1025] 478-48483
Optimization techniques for air traffic control

problems --- Russian book
178-68504
Design of a horizontal tail unit and related
adjustoents
478~49736

V/STOL aircraft simulation - Requlrements and
capabilities at Ames Research Center
[AIAA PAPER 78-1515] 278-49790
A qualitative analysis of redundant asynchronous
operation
A78-49863
Synthesis of digital flight control systems by the
method of entire eigenstructure assignnent

A78-49864
Bank-to-turn /BIT/ autopilot technology =--- for
missiles
A78-49927
Strapdovn seeker guidance for tactical weapons
A78-49928
Assessment of dynamic coordinate alignment for
elastic aircraft --- flight control Kalmaa
filter estimates
A78-49987

Flight controls of Army/Hughes YAH-64 advanced
attack helicopter
[AIAR 78-1237] A78-50160
An investigation of potential control-display
configurations for V/STOL aircraft

[(ATAA 78-1238] 278-50161
Optimal terrain-aided navigation systems

[AIAA 78-1243] 278-50163
RPY flying qualities design crateria

[AIBAR 78-1271} 378-50181

optimal flaight control synthesis via pilot modeling
[AIAA 78-1286) 278-50193
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A learning flight control system for the P8-DFPBW
aircraft --- Digital Fly-By-Wire

[ATaa 78-1288] A78-50195
Characteristics of constrained optimun

trajectories with specified range

[9ASA-THM-T78519) §78-30072

Application techniques for digital flight control

SySteons
§78-30117

A pyramid skewed axis sensor set for multiplex
flight control systems
[ARC-R/N-3808) N78~30143

A modular adaptive, variable function flight
control semsor
FAD-2055175]

The terrain following task for the advanced
tactical faighter using discrete optimal control
[AD-2055196) N78~31121

Optimal terrain followaing controller for an
optimized spline reference path
[AD-2055234] N78-31122

The i1nfluence of throttle augmented stability
{APCS) and short period control characteristics
on the landing approach
{AD-2055892] N78~31123

Inherent errors 1n asynchronous digital flaght
controls
[AD-2055649]

FPLIGHT BAZARDS

The airborne detection of lov-level wind shear

N78~31120

N78~31124

[AIaa PAPER 78-1495) A78~47936
PLIGHT IWSTRUMENTS
Flight deck display trends
A78-u47899
Pviation control system devices --- Russian book
278~-49850

3 modular adaptive, variable function flight
control sensor
[AD-2055175]

FLIGHT GPERATIONS

Approach for identifying avionics flight software

operatiopal support requirements - PAVE TACK an

N78-31120

exampple
478-49900
PLIGHT OQPTIMIZATION
Trajectory optimization for some sailplane
performance problems
N78-31083

PLIGHT PATHS
A method for determining the stability
characteristics of aircraft in a helicoid flight
path
A78-49741
optimal terrain following controller for an
optimized spline reference path
[AD-A055234]
PLIGHT PLANWS
IFR aircraft handled forecast by air route traffic
control center, fiscal years 1978-1989
[AD-2009305]
FLIGHT RECORDERS
1-1011 flaght data recording systems - Background,
features, implications and benefits
[AIAA PAPER 78-1471) A78-47917
Non-volatile memory system for severe environment
flight recorders

R78-31122

N78-31075

A78-49872

Preliminary design of an accident Information
Retrieval System (AIRS)

(AD-2055590)} N78-31952
PLIGHT SAFPETY
Flutter suppressor for transonic flight
[ ONERRA, TP KO. 1978-102) A78-47346

2IDS i1n enginme management programmes --- Airborne
Integrated Data Systens
A78-47865
safety of space flights
278-87952
Distrabution of reliabilaity characteristics among
airplane system un:its to ensure given flaght
safety level
A78-48221
PLIGHT SINULATION
Ramjet engine testing and simulation techniques
[AXap PAPER 78-935] A78-184855
Important simulation parameters for the
experimental testing of propulsion induced lift
effects

(AXaa PAPER 78-1078] A78-18094
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PLIGBT TESTS

Piloted flaght sisulation for active control

design development

{AIZA PAPER 78-1553] 478-49771
V/STOL aircraft simulation - Requiresments and

capabilities at Apes Research Center

[2IAA PAPER 78-1515) £78-89790
Subsystem verification of an APLC organically

developed P-15 simulation --- Air Force

Logistics Command

278-49901
A flight sinonlation high order language study
278-49957
Plight investigation and theory of direct
side-force control
(AIAA 78-1287] 478-50194

Approach guidance logic for a tilt-rotor aircraft
[AIAA 78-1295]) A78-50202
Sipulation study of the oscillatory longitudinal
notion of an airplane at the stall
[NASA-TP-1242] N78-30141
Compilation of test data from an 1investigation on
the effect of environment on crack growth under
flight-sipulatior loading
[ NLR-TR-76096-0] N78~30620
Simulation and f£light evaluation of a head-up
landaing ai1d for general aviation
{ NASA-TP-1276] ¥78-31101
Software desaign for a Visually-Coupled Zirborne
Systenms Simulator (VC:SS)

{ AD-2055226) N78-31133
PLIGHT SINOULATORS
Air-to-air combat simulation
A78-47868

V/STOL aircraft simulation - Requirements and
capabilities at Rmes Research Center
{AIAA PAPER 78-1515] A78-49790
Evaluation of several secondary tasks in the
determination of permissible time delays in
simulator visual and motion cues
(NASR-TP-1214] N78-30089
Simulator study of the effect of visual-motion
time delays on pilot tracking performance with
an audio side task
[ NASA-TP-1216] N78-30090
Software design for a Visually-Coupled Rirborne
Systems Simulator (VCASS)
[3D-2055226] N78-31133
Experaimental test plan for the evaluation of
aircraft separation assurance displays using
airlane flight simulators
[AD-20558493]
FLIGHT TEST VEHICLES
Drones for aerodynamic and structural testing
/DAST/ - A status report
[AIAA PAPER 78-1u85)
PLIGHT TESTS
Flight application of optical fiber tramsmission
on a Palcon 10 aircraft

N78-31134

A78-47929

{ONERA, TP ®O. 1978-103] R78-47349
B~1 flight test progress report
[AIAA PAPER 78-1448] A78-47903

Integrated test mission control - Present and
future at the Air Force Flaight Test Center
[ATAA PAPER 78-1861] A78-47911
Ise of onboard computerized flight test analysis
systens

{AIAA PAPER 78-1462] A78-47912
Softvare engineering a must for success in

conmputerized flaght test

{AIAA PAPER 78-1463] 178-47913

The role of the computer in the flight testing of
general aviation axrcraft
[AIAA PAPER 78-1465) A78-47914
¥ipnd Tunnel/Plight Test Correlation Program on the
B-1 nacelle afterbody/mnozzle at transonic
conditions
(AIAA PAPER 78-989] A78-48U€9
Nopn-axisymmetric nozzle design and evaluation for
F-111 flight demonstration
[AIAA PAPER 78-1025])
Ravstar GPS field test results

A78-48483

A78-49856
Digital simulation and flight verification of the
FP-S5E/P Plaight Director Computer
A78-49905
Plight peasurements of the effects of simulated
leading-edge erosion on helicopter blade stall,
torsional loads and performance

[ARC-R/N-3809] N78-30098



FLIGHT TRAINWING

Compilation of test data from an investigation on
the effect of environment on crack grovwth under
flight-simulation loading
[ NLR-TR-76096-0]

TPSB microvave landing system demonstration
program at Kristiansand, Norway
{AD-2055317]

TRSB microwave landing system demonstration
program at Charleroi, Belgium

R78-30620

N78-31071

[2D-2055%20] N78-31072
IPC design validation and flight testing
{AD-2055529) ¥78-31074

FLIGHT TRAINING
Pntitorque training: Evaluation of effectiveness
in reducing maishap losses
[2D-2055040]
FLIGHT VERICLES
Optimization techniques for air traffic control
problens -~- Russian book

N78-31092

A78-48504
FLIR DETECTORS
Autothreshold auntoscreener/FLIR system ---
airborne target screener/Forward-Locking
Infrared imaging system
178-49984

FLOW CHARACTBRISTICS
Calculation of the longitudinal aerodyramic
characteristics of upper-surface-blovwn wing-flap
configurations
[NAS2~CR-3004)
FLOW DISTORTION
F-°5 1nlet/engine test techniques and distortion
methodologies studies. Volume 1: Technical
discussion
[ NASA-CR-144866) N78-30123
F-15 1inlet/engine test techniques and dastortion
methodologies studies. Volume 3: Pover
spectral density plots
[ NASA-CR-144868) N78-30125
F-15 inlet/engine test techniques and dastortaon
methodologies studies. Volume 4:
Autocorrelation functions
[ NASA-CR-144869] N78-30126
F-15 inlet/engine test techniques and distortion
methodologies studies. Volume 5: Effect of
filter cutoff frequency on turbulence plots
{NASA-CR-144870) N78-30127
F-15 a1nlet/engine test techniques and distortion
methodologies studies. Volume 6: Distortion
analysis plots
{ NASA-CE-144871] H78-30128
P-15 inlet/engine test techriques and distortion
methodologies studies. Volume 7: C(Cross
correlation functions.
(NASA-CR-144872] N78-30129
F-15 1inlet/engine test techniques and dastortion
methodologies studies. Volume 8: Cross
spectral density plots
[NASA-CR-144873] ¥78-30130
P-15 1inlet engine test techniques and distortaon
methodologies studies. Volume 9: Stabalaty
audits
[ NASA-CR-144874]
FLOW MEASUREMERT
Boundary layers 1n axisyametric inlets at angle of
attack. I - Measurements
{AIA? PAPER 78-1109]
FLOW VISOALIZATION
Measurements and analysis of the forces acting on
a small aircraft flying in the upwash of a large
aircraft
[AD-20552861
FLUFTER ARNALYSIS
Wing/store active flutter suppression -
correlation of analyses and wind tunnel data

N78-30050

N78-30131

A78-48499

N78-31048

[AIAa PRPER 78-1459] A78-67909
Use of ground vibration test equipment to
determine unsteady aerodynanmic forces
A78-49708

Close encounters of the aeroservoelastic kind ---
aerodynamics, structural dymamics, and automatic
flight control systems for aircraft design
applications
[AI2r 78-1289] A78-50196

Considerations on wing stores flutter: Asymmetry,
flutter suppressaon
[AGARD~R-668]

asymmetric store flutter

N78-31126

N78-31127
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SUBJECT IRDEX

FLY BY WIRE CO¥ZROL
In-line monitoring of digital flight control

computers
A78-49860
Laboratory testing of lightning and ENP
susceptibility of avionic systems
378-49861

Software development for fly-by-wire flight
control systems
[AIAA 78-1276] A78-50185
Inproved combat sarvivabilaity for fly-by-wire
sensor systems
(2IAR 78-1277) 278-50186
Triplex digital fly-by-wire redundancy management
techniques
[a1aa 78-1279) 278-50187
A learning flight control system for the P8-DFBW
aircraft --- Digital Ply-By-Wire
[aTaA 78-1288]
The terrain following task for the advanced
tactacal fighter using discrete optimal control

A78-50195

[AD-2055196) N78-31121
POCUSING
Long~distance focusing of Concorde sonic boon
A78-48052
FORECASTING

IPR aircraft handled forecast by air route traffac
control center, fiscal years 1978-1989

(2D-2049305) N78-31075
PORGING
Design philosophy for engine forgings
A78-47452
Design philosophy for airfranmes
A78-47453

FRACTURE MECHANICS
Mininum welght design of stiffened panels with
fracture constraints
178-49837
Mechanisms of fatigue and fracture
¥78-30273
Practure mechanics fundamentals with reference to
aircraft structural applications
¥78-30274
Recent developments 1n anmalysis of crack
propagation and fracture of practical materials
--- stress analysis in aircraft structures
[ NASA-TH-78766] N78-30606
FRACTURE STRENGTH
Engineering data on nev aerospace paterials
structural materials

{AD-2054461] N78-30213

FREE PALL
Operator work capacity during parachutist free-fall
178-47978

FREE VIBRATION
The 1nfluence of high twist on the dynamics of
rotating blades
A78-47599
FREQUERCY DISTRIBUTION
P-15 inlet/engine test techniques and distortion
methodologies studaes. Volume 5: Effect of
filter cutoff frequency on turbulence plots
[RASA-CR-144870] N78-30127
FREQUENCY RRBSPONSE
Prediction of angular disturbances from airframe
members to airborne electro-optical packages
A78-49952
FREQUENCY STABILITY
3 compensation tecknigue for acceleration-induced
frequency changes in crystal oscillators
A78-49859
FOEL CONSONPTIOR
Let's put fuel efficiency into perspective
A78-47269
The second generation of high-bypass turbofans - 2
market clouded by uncertainty
A78-87423
The effect on block fuel consumption of a strutted
versus cantilever waing for a short-haul
transport ancluding strut aeroelastic
considerations
[AIAR PAPER 78-14854] A78-47905
Choice of cycle for a regenerative bypass turbojet
for long-range aircraft
A78-49723
FUEL CORROSIOH
Effect of jet fuel autooxidation products on

thermooxidation stability
278-49025
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FUEL GAGES
Solid-state displays for fuel management systems
~-- for aircraft
A78-47900
FOEL TAHKS
Investigation of electrostatic discharge in
aircraft fuel tanks during refueling
[AIAA PAPER 78-1501}) A78-47941
Fundanmentals of noncuring sealants for aircraft

fuel tanks
[AD-2054627) N78-30247
PUSELAGES
Saperelement method for helicopter fuselage analysais
A78-88209

Definition of airplane fuselage longitudinal lines
by the special contour method
178-88222
Patigue crack growth in pressurized fuselage panel
4178-48231
PV-12A AIRCRAFT
Pn analytical and experimental investigation of
diffusers for VSTOL thrust augmenting ejectors
{AIAR PRPER 78-1509] 378-647945

GAS ANALYSIS
A prelaiminary comparison of thermal decomposition
prodacts of aircraft interior materials using
the National Bureau of Stardards smoke chamber
and the combustion tube furnace
[AD-2054811]
GAS GENERATORS
Flame stabilization 1n a ramjet combustion chamber
by means of a pilot gas generator
[ DLR-FB-77-54)
GAS TURBINE BNGINES
Operation of 01l seales of aircraft piston engines
under conditions of cavitation. I

N78-30088

N78-31117

A78-47175
Engine vibration in flight
{AIAA PAPER 78-1475) A78-47921
Analysis of GTE tolerance nonitoring parameter
formation -~- gas turbine engine
A78-48212
Aspects of the thermal fatigue strength of
gas-turbine engine components
A78-49176
Gas turbine engine emissions - Problems, progress
and fature
A78-49336
Conputer program for the design and off-design
perfornance of turbojet amd turbofan engine cycles
{NASA-TM-78653]) ¥78-30122
A theoretical study of the performance of a number
of different axial-flow turbine configurations
under conditions of pulsating flow
{ARL/MECH-BNG-REPT-149] N78-31104
Rotor burst protection program: Statistics om
aircraft gas turbine engine rotor failures that
occurred 1n US commercial aviation during 1975
[(NASA-CR-135304] W78-31105
Advanced optical blade tip clearance peasurement
systen
[NASA-CR-159402}
GAS TURBINES
Application of electrical analogy to the
substantiation and comparaison of some analytical
methods of determining temperature fields 1in
gas-turbine blades

N78-31106

A78-47404

Turbine engine rotordynamic evaluation, volume 1
[AD-2055262] N78-31111

GERERAL AVIATION AIRCEAFPT

From Challenger to vwinner --- Canadair executive

jet design and developrment
A78-87570

The role of the computer in the flight testing of
general aviation aircraft
(ATAR PAPER 78-1465]

Correlation of model and airplane spin
characteristics for a low-wving general aviation
research airplane
[AIAR PAPER 78-1477) A78-87922

Whitcomb winglet applications to general aviation
aircraft
[AIAA PAPER 78-1478)

A78-47914

A78-47923

GROUND TESTS

Some sound transmission loss characteristics of
typrcal gemeral aviation structural materials
(aIRA PAPER 78-1480] A78-47925

Integrated avionics for future general aviation
arrcraft

{AIAA PAPER 78-1482] 278-47927
Phase-locked tracking loops for LORAR-C
[ NASA-CR-157582]} H78-310€8

General aviation airplane structaral
crashvorthiness user's manual. Volume 1:
Program KRASH theory
[2D-20558981] N78-31088
Simulation and flight evaluation of a head-up
landing aid for general aviation
[ NASA-TP-1276] N78-31101
A research program to reduce interior noise 1in
general aviation airplanes: Noise reduction
through a cavity-backed flexaible plate
[NASR-CR-157588] N78-31873
A research program to reduce interior noise 1in
general aviation airplanes: Investigation of
the characteristics of an acoustic panel test
facility
{HASA-CR-157587]
GLIDB PATHS
Capture effect array glide slope guidance study

N78-31874

[AD-A055678] N78-31073
GLIDERS
Trajectory optimization for some sairlplane
performance problenms
N78-31083
GLOBAL POSITIONING SYSTENM
Navstar GPS field test results
A78-49856

Comparisons of high anti-jam design techniques for
GPS receivers --- Global Positioning System
278-49857
2 Costas loop with tangent error signal for use in
Navstar GPS avionics
A78-49858
A compensation technique for acceleration-induced
frequency changes in crystal oscillators
A78-49859
Accuracy requirement and cost effectiveness of
GPS-aided INS for tactical fighters
A78-49989
GOVERNAERT PROCUREMENT
Aeronautical procurement - The primary
specification systen
{AI2A PAPER 78-1u489)
GRAVITATIORAL EFPECTS
Constant-control rolling maneuver

478-47932

A78-46961
GROURD BASED CONTROL
The HAMAT RPRV systen
[AIAR PAPER 78-1457) 278-47908
Capture effect array glade slope guidance study
{AD-2055678) N78-31073
GROUBD EFFECT (AERODYNANICS)
Conceptual design study of power augmented ram
wing in ground effect aircraft
[AIAA PAPER 78-1466) A78-47915
Bxperimental determination of propulsion rnduced
ground effects of typical three fan type 2
V/STOL configurations
[AIAA PAPER 78-1507]
Modeling ground plane influence on wing
aerodynamic characteristics using a finite plane

A78-47943

screen
A78-48216
Asypptotic theory of a wing moving near a solad wvall
A78-48248

Inportant simmlation parameters for the
experimental testing of propulsion i1nduced laft
effects
[AIAA PAPER 78-1078]) L78-48494
6round effects testing of two, three, and four jet
configurations
[AIRA PAPER 78-1510])]
GROUND STATIONS
IPR aircraft handled forecast by air route traffic
control center, fiscal years 1978-1989
[AD-2089305)
GROUND TBSTS
Ground test facility for integral rocket ramjets
[AIAA PAPER 78-938) A78-48450

A78-49789

§78-31075



GUIDARCE SERSORS

Important simulation parameters for the
experaimental testing of propulsion induced 1laft
effects

fAIAA PAPER 78-1078) A78-48894
Use of ground vibration test equipment to
determine unsteady aerodynamic forces
A78-49708

GUIDARCE SBHSOBRS
Strapdown seeker guidance for tactical weapons

A78-49928
Molti-Function Inertial Reference Assembly /MIRA/
update --- digital arrcraft systems
378-49941

GONS (ORDNANCE)
Hazard assessment of aircraft gun compartments
[(2D-R055026] N78-31064
GUST LOADS
On the linear superposition of aecrodynamic forces
on wings in perirodic gusts
278-47869
Bxperimental investigation of gust response of
hingeless helicopter rotors
[AD-2054752)
Gust measurements and the N sub o problen

N78-30142

N78-30276
GYROSCOPES
% pyramid skewed axis sensor set for multiplex
flight control systems
{ARC-R/N-3808]
HEAD-UP DISPLAYS
Improvang the accuracy of HUD approaches in
vindshear with a new control law
[AIAR PAPER 78-1494] A78-47935
Simulation and flaight evaluation of a head-up
landing aid for general aviation
[ NASA-TP-1276]
AEAT TEARSFER
ipplication of electrical analogy to the
substantiation and comparison of some analytical

methods of determining temperature fields an
gas-turbine Ltlades

N78-30143

N78-31101

A78-87404
HELICOPTER CONTROL
Design and development of a multifunctional
helicopter control system
A78-49396
Flight controls of Army/Hughes YAH-€4 advanced
attack helicopter
fAIAP 78-1237) 378-50160
Shipboard launch and recovery of RPV heliacopters
1n high sea states
[AIRA 78-1269)
RELICOPTER DESIGN
Superelement method for helicopter fuselage analysas
278-48209
Flight controls of Army/Hughes YAH-64 advanced
attack helicopter
{a1anr 78-1237)
HELICOPTER ENGINES
Engine/airframe/drive train dynamic ainterface
documentation

478-50179

A78-50160

[AD-2055766) N78-31118
HELICOPTER PERFORMARCE
A systems approach to heliport lightang
A78-49238
LOGMOD - The fault-isolator --- for heliacopter
electronic systems
278-49239
Stability of a helicopter carrying an underslung
load
A78-49398

Flight measurements of the effects of simulated
leading-edge erosionr on helicopter blade stall,
torsional loads and performance
[ARC-R/N-3809] R78-30098

Evaluation of a circulation control tail boom for
yaw control --- OH-6 helicopter
[2D-2055116])

HELICOPTERS

Measurement of vibratory dasplacements of a

rotating blade

N78-31119

A78-149397
Helicopter rotor vaibration isolation
A78-49399

SUBJECT INDEX

L study of the precision hover capabilities of the
aerocrane hybrid heavy laft vehicles
{AD-2054281)

Belicopter transmission vibration and noise
reduction program. Volume 2: User's manual
[AD-R2054827] N78-30095

Structural dynamics, stabilaty, and comtrol of
helicopters
[ NASA~CR-158909]

Helicopter transmission vibration and noase
reduction program. Volume 1: Technical report

¥78-30091

N78-30139

[AD-A055104)] K78-31089
HELIPORTS
1 systems approach to heliport lighting
A78-49238
HERNITIAN POLYNOMIAL
Hermite closed splines
A78-69713

HIGH ALTITUDE BALLOONS
Aerodynamic hull design for HASPA LTA optimization
--- fAigh Altitude Superpressure Povered Aerostat
Lighter Than iar
A78-48100
HIGH ASPECT RATIO
Control-surface hinge-moment calculations for a
high-aspect-ratio supercritical wing

[ N2SA-TM-T78664 ] N78-31043
BIGH GBAVITY ENVIRONNENTS
The design of a high g cockpit
N78-30118

HIGH STRENGTH STEELS
Extending the service life of aircraft components
made of high-strength steels --- Russian book
A78-48518
HIGH TEMPERATURE
Calculation of exchange coefficients for
high-temperature turbine blades

[ONERA, TP RO. 1978-104) A78-47348
HOLOGRAPHY
HHSD demonstration model development
[AD-A054437] N78-30120

HORIZONTAL TAIL SORPACES
Design of a horizontal tail unit and related
adjustments
278-49736
HOVERING
A study of the precision hover capabilities of the
aerocrane hybrid heavy lift vehicles
[AD-2054281)
AULLS (STRUCTURES)
Rerodynamic hull design for HASPA LTA optipization
--- High Altitude Superpressure Powered Rerostat
Lighter Than Rar

¥78-30091

378-48100
HOMAN FPACTORS ENGINEERING
Model of aircraft passenger acceptance
378-49684
HUMAN PERFORMANCE
Operator work capacity during parachutist free-fall
A78-47978
RUOBAN REACTIORNS
Ride guality evaluation. IV - rodels of subjective
reaction to aircraft motion
A78-47490
Model of aircraft passenger acceptance
278-49684
Requirenments for regional short-haul air service
and the definmition of a flaght program to
determine neighborhood reactions to small
transport aircraft
[NASA-CR-152151%] N78-30070
2 further survey of some effects of aircraft noise
in residential comnunities near London
(Heathrow) airport
{TT-7705]
HYDROCRRBON FUELS
EBffect of jet fuel autooxidation products on
thermooxidation stabilaty

K78-30910

478-49025
HYPERSONIC AIRCRAFT
Aerodynamic characteristics of a hypersomic
research airplane concept having a 70 deg swept
double-delta wing at Mach number 0.2
[ BASA-TP-1252]
HYPERSONIC FLOW
Unsteady hypersonic gas flow past a thin wirg of
finite span

N78-31085

A78-49792
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ICE FORHATIOB
Modified helacopter 1cing spray system evaluation
[2D-2055039] §78-31091
INAGE CORRBRBLATORS
Advanced pattern matching for navigation and
guidance
A78-49998
IBAGE ENHANCEHENTY
Pattern recognition as an aid to radar navigation
178-49855
INAGE PROCESSING
Pattern recognition as an aid to radar navigation
A78-149855
Bigh-accuracy three-dimeans:ional image
reconstruction for an airborne line-scanning
systen -
178-49988
INAGING TECHNWNIQUES
% flight gualified graphics generator --- for B-1
defense systen
A78-50007
INPINGENENT
Ground impingement of a fan jet exhaust pleme
[AD-2054832]) N78-31112
IN-FLIGHT BONITORIEG
Integrated test mission control - Present and
future at the Air Porce Flight Test Center
[AIAR PAPER 78-1461) A78-47911
Ose of onboard computerized flight test analysis
systems

[AIAA PAPER 78-1462) R78-47912
Software engineering a must for success in

computerized flight test

[AIAR PAPER 78-1463) 378-47913

L-1011 flight data recording systems - Background,
features, i1mplications and benefits
[{AIAR PAPER 78-1471) 278-47917
TFP41-A-2/A7E 1nflight engine condition monitoring
system /IECHS/
[AIRR PAPER 78-1472) A78-47918
Sensor technology for turbine engine monitoring
systens

fATAR PAPER 78-1474) A78-47920
Engine vibration in flaght
[AIAR PAPER 78-1475] A78-47921

In-line monitoring of digital flight control
comnputers
A78-49860
Comparison monitoring in redundant digital flaght
control systenms
A78-49865
Electromagnetic coupling analysis of a Learjet
aircraft in a lightning environment
478-49920
INCONPRESSIBLE PLOW
rpproxaimate 1ndicial 1i1ft function for tapered,
svept wings 1in incompressible flow
{NASA-TP-1241])
INDUCTION MOTORS
Test and demonstration prototype tracked air
cushion vehicle (PTACV): Phase IIIC

N78-30054

[PB-279970/8]) N78-31007
INERTIAL GUIDANCE
RNAV - Corporate operators set the pace
A78-47424
IHNERTIAL NAVIGATION
tdvances 1in 1inertial navigation
A78-47481
Real-time simulators for augmented inertial
navigation systeps
278-49967
Reliability of inertial navigation systems --- for
milatary and commercial aircraft
A78-49968

Accuracy requirement and cost effectiveness of
GPS-aided INS for tactical faghters
A78-49989
INFPORNATION FLOW
An interface management approach to software
development
A78-89933
INPORNATION RETRIEVAL
Preliminary design of an accident Information
Retrieval System (AIRS)

[AD-A055590) N78-31952
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JANMERS
INPRARED DETECTORS
Infrared receiver performance --- airborne wvarning
system by detection of target spectral signature
L78-49985
INFRARED IBAGEBY
dutothreshold auvtoscreener/FLIR system ---
airborne target screener/Forvard-looking
Infrared i1maging system
A78-49988

IHNPBASONIC FREQUEHNCIES
Long-distance focusing of Concorde sonic boom
A78-48052
INEONOGERNEITY
Theoretical and experimental studies of acoustic
propagation i1n 1nhomogeneous moving media
[BSA-TT-477]
INPOT/0UTPUT ROUTINES
A standard programmable I/0 for the advanced
aircraft electracal system power control set

N78-30909

A78-49936
REXOR 2 rotorcraft simulation model. Volume 3:
User's manual
[NASA-CR-1845333) N78-30041

INSECTS
Flight experience on the need and use of infliaght
leading edge vashing for a laminar flowv airfoal
[2I2x PAPER 78-1512) 278-47947
INSTRUNENT COMPENSATION
2 compensation technique for acceleration-induced
frequency changes in crystal oscillators
r78-49859
INSTRUSEET ERRORS
Accuracy requirement and cost effectiveness of
GPS-ai1ded INS for tactical fighters
A78-89989
INSTRUMENT FLIGHT ROLES
IFPR aircraft handled forecast by air route traffac
control center, fiscal years 1978-1989
{2D-2049305])
INSTROMENT LANDIRG SYSTENS
Probabilistic model of an instrument landing system
278-47407
TRSB microwave landing system demonstration
program at Brussels, Belgium

N78-31075

raAD-A0562981] K78-30075
TRACALS evaluation report. TACAN, VOR, amd ILS

station evaluation report, Andersen AFB, Guam

[(AD-2054244) K78-30078

Capture effect array glide slope guidance study

(AD-2055678]) 878-31073
INTAKE SYSTEA#S

Investigation of electrostatic discharge in
aircraft fuel tanks during refuelang
[ATIAA PAPER 78-1501)

Performance with and without inlet radial
daistortion of a transonic fan stage designed for
reduced loading 1n the tip region
[N2SA-TP-1294] N78-30057

F-%5 1nlet/engine test techniques and distortion
methodologies studies. Volume 8: Cross
spectral demsaity plots
[NASA-CR-1044873)

INTERPERENCE

Investigation of a wing-rotor interaction systen

for helicopters

A78-47941

N78-30130

[2D-20540931 R78-30092
INTERNATIONAL COOPERATIOR
Airliner numbers game - Does 1t add ep ---
politacal and technological aspects of
international aircraft industries
A78-49524
INVENTIORS
Gas path seal
[ NASA-CASE-LER-12131-2] N78-31103
IONOSPHERIC PROPAGATION
Station deselection procedures to support
automatic Omega receiver operation
A78-49965
JANBERS
Comparisons of high anti-jam design techniques for
GPS receivers --- Global Positioning System
A78-89857

Dirgital system architecture for a 1980's jammer
--- for milatary aircraft and shaps
A78-89973



JABNING

JANNING
Performance 1n a jamming environment of a lovw-cost
GPS user receiver algorithm for aiding a
tactical INS
(AD-R2055239}
JET AIRCRAFT
From Challenger to winner —--- Canadair executive
jet design and development

N78-31078

AT8-47570
JBT AIRCRAFT ROISE
o acoustic range for the measurement of the noise
signature of aircraft during flyby operations
AT78-472u42
Theoretical and experimental studies of acoustic
propagation in inhomogeneous moving media
[ESA-TT-477)
JET ENGINE PUELS
Let's put fuel efficiency into perspective
A78-87269
Effect of jet fuel autooxidation products on
thermooxidation stability

R78-30909

278-49025
JET ERGINES
Design philosophy for engime forgings
A78-47452
Detecting abnornal turbine engine deterioration
using electrostatic methods
{AIAA PAPER 78-1473) A78-47919
Sensor technology for turbine engine monitoring
systens

TAIAA PAPER 78-1u474] 178-47920
Alternatives for jet engine control
{NRSA-CR-157578] N78-31107

Status of the Air Porce's F-16 aircraft program
{PR-280304/7) R78-31946
JET WOZZLES
Vectoring non-axisymmetric nozzle jet induced
effects on a V/STOL fighter model
[AIRR PAPER 78-1080])
JP-5 JET PUERL
Effects of high availability fuels on combustor
properties
[AD-3054229)]

A78-48496
N78-30259

KALNAN FILTERS
Assessment of dynamic coordinate alignmeat for
elastic aircraft --- flaght control Kalman
filter estimates
A78-49987
Performance of a ring laser strapdown attitude and
heading reference for aircraft

(Aaz2A2 78-1240) A78-50162
Optimal terrain~aided navigation systems
(AIAA 78-1243) A78-50163

L-1011 RIRCRAPT
L-1011 flaght data recording systems - Background,
features, 1mplications and benefits
[ATIA2 PAPER 78-1471)
LANIFAR PLOW
Flight experience on the need and use of inflight
leading edge vashing for a laminar flow aarfoil
[AIRA PAPER 78-1512] A78-47947
Design of a large span-distraibuted load
flying-ving cargo airplane with laminar flow
control

A78-47917

[ VASA-CR-145376) N78-30045
LANDING AIDS
X systems approach to helaiport lighting
278-49238

Navigation performance of the Triscam concept for

shipboard ¥TOL aircraft operations

[AIAA 78-1293] +78-50200
Descraption and performance of the Langley visual

landing dasplay systen

[(NASR-TN-78742] N78-30073
Simulation and flight evaluation of a head-up

landang aid for general aviatiom

[NASA-TP-12761} "78-31101
Parameters of future ATC systems relating to

airport capacity/delay

(AD-2055482) ¥78-31130

SUBJECT INDEX

LANDING GEAR
Improved aircraft dynamic response and fatigue
life during ground operations using an active
control landing gear system
[AIAR PAPER 78-1499]
LANDIBG IRSTRUMENTS
Probabilistic model of an instruoment landing systen
A78-47407
Use of the U.S. interim standard microwave landing
system 1n Canada

A78-47939

A78-49333
LASER APPLICATIORS
A laser-powered flight transportation systen
{ATAA PAPER 78-1484) 278-49781
LASER GUIDARCE
Performance of a differential Omega-ring laser
strapdown aircraft navigator
178-49966
LASER RANGER/TRACKER
Navstar GPS field test results
178-49856
LATERAL CONTROL
Rollang tail design and behavior as affected by

actuator hinge moment laimits --- for B-1
maneuverability
{AIAAR PAPER 78-1500] A78-47940
LATERAL STABILITY
Constant-control rolling maneuver
A78-46961

Evolution of a cost-effective, task-oriented,
lateral-directional SAS for the 3-10 aircraft
--- Stability Augmentation System

[ATAA PAPER 78-1460] A78-47910
Lateral-aerodynamic characteristics of
highly-dihedraled wings
A78-49334

Analysas of stability contributions of high
dihedral V-tails
[ NASA-TN-78729)

LEADING EDGES

Flight experience on the need and use of inflaght
leading edge washing for a laminar flow airfoil
[AIAA PAPER 78-1512) A78-47947

2 method for localizing wing flow separation at
stall to alleviate spin entry tendencies
[AIAR PAPER 78-1476) A78-49787

Calculations of the effects of blowing from the
leading edges of a cambered delta wing
{ARC-R/NM-3800] §78-30064

Flight measurements of the effects of simulated
leading-edge erosion on helicopter blade stall,
torsional loads and performance

N78-31044

(ARC-R/M~3809)] N78-30098
LEAR JET AIRCRAF?T
Gates Learjet Model 28/29, the first 'Longhorn®
Learjet
{AIAR PAPER 78-1445]) A78-47901

Electromagnetic coupling analysis of a Learjet
aircraft 1n a lightning environment
A78-49920
LIFE CICLE COSTS
Estimated costs of extended low-rate airframe
production
[AD-2054834]
LIFT
Important simunlation parameters for the
experimental testing of propulsion induced laft
effects
[AIRZA PAPER 78-1078]) A78-4849Y
Shockless airfoils with thicknesses of 20.6 and
20.7 percent chord analytically desigred for a
Bach number of 0.68 and a 1lift coefficient of 0.40
{N2SA-TH-X-73917] H78-30046
Approximate indicial 1lift function for tapered,
svept wvings in incompressible flow
{FASA-TP-1241] R78-30054
Investigation of a wing-rotor interaction system
for helicopters
[AD-2054093]
LIPT AUGHENTATIOR
2n analytical and experimental investigation of
diffusers for VSTOL thrust augmenting ejectors
[2I2A PAPER 78-1509] 278-47945
LIPTIRG BODIES
Asymptotic theory of a wing moving near a solid wall
R78-482u8

N78-31100

R78-30092



SUBJECT TINDEX

sodification of the Douglas Neumann program to
1aprove the efficiency of predicting component
interference and high lift characteristics
[NASA-CR-3020) N78-30051

LIGHT AIBRCRAFPT

Large deflection static apalysis of typical
tail-wheel structure of light aircraft by finite
element method

178-48864

A method for localizing wing flov separation at

stall to alleviate spin entry tendencies

[AIAA PAPER 78-1476] A78-49787
LIGATIRG BQUIPHMERT
» systems approach to heliport lighting
278-49238
LIGHTRIRG
Laboratory testing of lightning and ENP
susceptabilaty of avionic systens
A78-49861

Electromagnetic coupling analysis of a Learjet
aircraft in a lightning environment
278-49920
LINE OF SIGHT CONNURICATION
Fading at 9.6 GHz on an experimentally simnlated
aircraft-to-ground path
A78-89439
LINEAR SYSTENS
Guaranteed cost control of linear systems with
uncertain parameters - Application to remotely
riloted vehicle flight control systems
[AIAA 78-1278)
LINEARIZATIOR
Linearized theory of plarne, unsteady, supersonic
flov through a cascade - Subsonic part of the
leadaing edge
{OWERE, TP NO. 1978-103}
LIQUID HYDROGENW
study of fuel systems for LH2-fueled subsonic
transport aircraft, volume 1
[{NASA-CR-185369-VOL~-1] N78~31085
study of fuel systems for LH2-fueled sabsonic
transport aircraft, volune 2
{ NASA~-CR-145369-VOL-2)
LOAD TESTS
proposed load evaluation system for U.S. Air Force
--- of airfield pavement

A78-50188

A78-47347

H78~31086

A78-89677
Airfield pavement evaluation - The airline view
R78~49680
LOADS (PORCES)
Development of a load sequence for a structural
fatigue test
N78-30277
Load ainteraction effects in fatigue crack
propagation
N78-30285
LOGIC CIRCUITS
LOGMOD - The fault-isolator ~-- for helicopter
electronic systenms
A78~49239
LOGISTICS MANAGENENT
Digital avionics support - A retrospective view of
the futare
278-89903
The feasabalaity of estimating avionics support

costs early in the acquisaition cycle. Volunme 1:
The basic report
[AD-2054016) §78-30119

LONGITUDINAL STABILITY
Dynamics of the longitudinal motion of an airplane
vith a variable-~geometry wing
A78-89285
Calculation of the longitudinal aerodynamic
characterastics of upper-surface-blown wing-flap
configurations
{ FASA-CR-3004) N78-30050
Simulation study of the oscillatory longitudinal
potion of an airplane at the stall

[R2SA-TP-1282) N78-30141
LORAN C
Phase-locked tracking loops for LORAR-C
[ NASA-CR-157582) R78-31068

LOW SPEED
Section drag coefficients from pressure probe
traverses of a ¥ing vake at lov speeds

(ATAR PAPER 78-1479) A78-47924
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MATHEMATICAL HODELS

Modification of the Douglas Neumann program to
improve the efficiency of predicting component
interference and high lift characteristacs
{ NASR-CR-3020]} §78-30051

LOW WING AIRCRAF?T

Correlation of model and airplane spin
characteristics for a low-wing general aviation
research airplane
[AIAR PAPER 78-1477])

SACH HUNBER
Shockless airfoils with thicknesses of 20.6 and
20.7 percent chord analytically designed for a
Mach number of 0.68 and a lift coefficient of 0.40
[ NASA-TN-X-73917] N78-30006
Stability and performance characteristics of a
fixed arrow wing supersonic transport
confiquration (SCAT 15P-9898) at Mach numbers
from 0.60 to 1.20
[ NASA~TN-78726]
BAGRETIC CONTROL
Guidance and navigation for astomatic landang,
rollout, and turnoff using MLS and magnetic
cable sensors
{ATAR 78-1296]
WAGHETS
Application of rare earth/transition metal
permanent nagnets to 400 Hz aircraft systems -
An AP overview

A78-47922

N78-30087

278-50203

A78-49935
BALFUBCTIONS
LOGMOD - The fault-isolator --- for helicopter
electronic systems
378-49239
MAE BHACHINB SYSTENS
A hierarchical netvork for avionic systems
A78-49868
An investigation of potential control-display
confiqgurations for V¥/STOL aircraft
(AIAA 78-1238)
HANAGEMERT SYSTERS
AIDS 1n engilne management programmes --- Rirborne
Integrated Data Systenms

378-50161

478-47865
HANEUOVERABILITY
Supercruiser fighter analysis
N78-30107
Analysis of advanced variable camber concepts
N78-30108

HAP MATCHING GUIDANCE
A parametric analysis of TERCOM false fix
probability ~-- TERrain COntour Matching

A78-49997
2dvanced pattern matching for navigation and
guidance
A78-49998

BAPS
COMED - The cockpit display of the future ---
COombined Map and Blectronic Display
A78-87268
SARINE ENVIRONHERTS
Constant false alarm rate detector for a pulse
radar an a maritime environment
A78-89975
BARKOV CHAIRS
Probabilistic model of an instrument landang system
A78-47u407
HATHEBATICAL NODELS
Probabilistic model of an instrument landing system
A78-47807
Ride guality evaluation. 1V - Nodels of subjectave
reaction to aircraft motion
A78-47490
On the theory of drag calculation and profile
optimization 1n shockless near free molecular flow
278-87887
Bxperimental determination of parameters of
mathematical model of airplane cabin as
regulated object with respect to aar temperature
in the caban
278-48234
Modeling refinements for the rectified
superconducting alternator --- airborne pover
supply
A78-49961



MAXINUM LIKELIHOOD ESTIMATES

Demand modelling of passenger air travel: An
analysis and extension, volume 2
[ ¥ASA-CR-157402] N78-30069

Structural dynam:ics, stability, and control of
helicopters
{NASA-CR-1589091] N78-30139

Procedures for generation and reduction of linear
models of a turbofan engine
[{NASA-TP-1261]

HAYTMUNM LIKELIHOOD ESTIMATES

Maxinmum likelihood 1dentification of the
longitudinal aerodynamic coefficients of the
ER-6B airplane 1n the catapult launch
configuration

R78-30896

{2D-2054243] N78-31046
MEASURING INSTRUMENTS
Turbine tip clearance measurement
(AD-2055765) N78-31115

A research program to reduce interior noise 1n
general aviation airplanes: Investaigation of
the characteristics of an acoustic panel test
facilaty
{ ¥ASA-CR-157587}

MECHANICAL DRIVES

Engine/airframe/drive train dynamic interface
documentataon
{AD-2055766])

NECHARICAL ENGINERRING

Rotor design implications for composite material
properties
[UCRL-80117]

METAL BONDING

The influence of the environment on the
elastoplastic properties of adhesives in metal
bonded joints --- 1n aircraft structures
(DLR-FB~77-63]

NETAL COATINGS
Extending the service life of aircraft components

N78-31874

N78-31114

N78-30182

N78~31251

made of high-strength steels --- Russian book
A78~48518
MICROMINIATURIZED ELECTRONIC DEVICES
The AN/PPX-100/V/ transponder ~-- for military
aircraft
A78~u49971
NICROPROCESSORS

Softvare engineering a must for success in
conputerized flight test
[ATIAA PAPER 78-1463) A78-87913
Multiprocessing for electronic warfare avionics
A78~19869
Non-volatile memory system for severe environment
flight recorders

A78-49872
The evolution of a remotely piloted vehicle
microprocessor flight control system
[AIaA 78-1273] »78-50183

MICROSTRIP TRANSNISSION LINES
Conformal microstrip phased array for aircraft
tests with ATS-6
A78-49428
BICROWAVE ANTENNAS
Conformal microstrip phased array for aircraft
tests with ATS-6
A78-459428
MICROWAVE EQUIPMENT
Demonstration of the microwave 1ce protection
concept
{AD-2055828]
MICROWAVE LANDIRG SYSTENS
Interscan - A new microwvave approach and lamding
guidance systen

R78-31096

A78-148736
Use of the U.S. interim standard microwave landang
system in Canada

278-49333
Landing aircraft under poor conditions
A78-49549
Comparison study of MLS airborne signal processing
techniques
278-49904

Navigation performance of the Triscan concept for
shipboard VIOL aircraft operations
[ATAR 78-1293) A78-50200
Guidance and navigation for automatic landing,
rollout, and turnoff using MLS and magnetic
cable sensors

[ATIAR 78-1296) A78-50203
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SUBJECT INDEX

TRSB microwave landing system demonstration
program at Brussels, Belgiun
{AD-20504298)

TRSB microwave larding system demonstration
program at John F. Kennedy International
Airport, Long Island, New York, USa
[AD-2055447)

TRSB microwave landing system demonstration
program at Kristiamsand, Norway
[AD-R055317)

TRSB microwave landing system demonstration
program at Charleroi, Belgium
[AD-R2055920]

MICROWAVE SENSORS

Scan-limited near field testing for directive

airborne antennas

N78-30075

¥78-31070

N78-31071

R78-31072

A78-49897
HICROWAVE TRANSEISSIOR
Pading at 9.6 GHZ on an experimentally simulated
aircraft-to-ground path

A78-49439
BILITARY AIR PACILITIES
AFAL simulation facility/capability manual.
Volume 1: Executive summary and Systems
Avionics Division
{AD-2055591) N78-31102

MILITARY AIRCRAFT
AIDS in mpilitary aircraft --- Airborne Integrated
Data Systems Computer
A78-4786€
Integrated test mission control - Present and
future at the Rar Force Flight Test Center
{AI2A PAPER 78-14861] A78-47911
Prospects for commercaal commonality in milatary
transports
{AIAA PAPER 78-1467] A78-49784
¥ing planforms for large military transports

[AI2A PAPER 78-1470] A78-49786
The AN/APX-100/V/ tramsponder --- for military
aircraft
A78-49971

Technical evaluation of flying weapon systeams
[BRAE-LIB-TRANS-1948) N78-31087
HMILITARY AVIATIORN
Proposed load evaluwation system for U.S. Air Force
--- of airfield pavement

A78-49677
MIL-STD-1553B proposed --- data bus development in
avionic archaitecture
A78-49866

Status of the Air Porce's P-16 aircraft program
[ PB-280304/7) N78-31946
BILITARY HELICOPTERS
Preliminary design of an accident Information
Retrieval System (AIRS)
[AD-A055590)
BILITARY OPERATIONS
Shipboard launch and recovery of RPV helicopters
in high sea states

N78-31952

{AIAA 78-1269] A78-50179
¥INICOMPUTRBRS
Software engineering a nast for success in
computerized flight test
[AIAA PAPER 78-~1463) 278-87913

MISSILE CONTROL
Peace Rhine - A dagatal Weapon Control Systea for
the P-4 aarcraft

A78-49876
Bank-to-turn /BIT/ autopilot technology --~ for
missiles
A78-49927
In-flight alignment/calibration techniques for
unaided tactical gmidance --- of air-launched
missiles
478-49929
Bodular target acquisition and designation systems
A78-49954

BSISSILE DESIGN
Center-loaded duct integral rocket-to-ramjet
transition testing
(ATIAA PAPER 78-937]
BRISSILE LAUNCHERS
Peace Rhine - A dagital Weapon Control System for
the P-4 aircraft

A78-48456

A78-49876
HISSILE SYSTEAS
Technical evaluation of flying veapol systeas
[ BAE-LIB~TRANS-1948] n78-31087



SUBJECT INDRX

BOISTURE CORTENT
#aterial evaluation of polyurethane foam, 0.05 g/
cn 3 densaty

[BDX-613-1836-REV] B78-31249

BOLDS
Large electroformed nickel moulds for aircraft parts
A78-47267

MONOPOLR ANTBNEAS
Analysis of monopole antenna arrays on cylinders
by the geometrical theory of diffraction
{aDp-2055197] N78-31335
BONOPULSE BADAR
Combinatorially derived limits on the surface
return for an air/surface monopulse ranging radar
A78-50001
NOTION PERCEPTION
Simalator study of the effect of visval-potion
time delays on pilot tracking performance vith
an audio side task
[(NASR-TP-1216] B §78-30090
HTBP
Reliability of inertial navigation systems --- for
militacry and commercial aircraft
A78-~09968
MyLTIPATH TRANSHISSION
Pading at 9.6 GHZ on an experimentally simulated
aircraft-to-ground path
378-49839
NOLTIPLEXING
Application of the General Purpose Multiplex
System to the A-7E avionics
K78~49867
HOLTIPROCESSING (COMPUTERS)
Bultiprocessing for electronic warfare avionics
378~49869
MULTISPECTRAL BANRD SCANNERS
High-accuracy three-dipensional image
reconstruction for an airborne line-scanning
systen
A78~549988

RACELLES
Nacelle effects on stability of VSTOL
configurations including conventional, canard,
and tandem Wing arrangements
(AI2A PAPER 78-1508] 378~47942
¥ind Tunnel/Plight Test Correlation Program on the
B-1 nacelle afterbody/nozzle at tramsonic
conditions
[AIAP PAPER 78-989]) A78-484€9
RASA PROGRANS
NAS2 engine system technology programs - An overvievw
fAIAA PAPER 78-928] A78-48452
RAVIER-STOKES BQUATIOR
An experimental and numerical study of
three-dimensional turbulent jets
[AIAA PAPER 78-994) A78-u48471
NAVIGATIOR AIDS
Aviation control system devices --- Russian book
A78-49850
The role of system performance analysis ain the
independent assessment of B-1 navigation software

A78-49902
Advanced pattern matching for navigation and
guadance
A78-49998

RAVIGATION INSTRUMENTS
Communication and navigation antennas for aircraft
--- Russian book
378-48523
A modular adaptive, variable function flight
control sensor
[AD-2055175]) ¥78-31120
HAVSTAR SATELLITES
Navstar GPS fireld test results
A78-49856
A Costas loop with tangent error signal for use in
Navstar GPS avionics
278-49858
HAVY
The U.S. Favy bets on V/STOL --- technological
integration for next generation aircraft design
278-49550
NEAR PIBLDS
Scan-limited near field testing for directive
airborne antennas
A78-39897
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HOZZLE DESIGH

HETS
Guidance and control problems in semiauntomatic
recovery of the Aguila RPV

{a122 78-1272) L78-50182
NEUTRALIZERS
Reutralization problem for a Space Shuttle
378-47124

NICEEL ALLOYS
Large electroformed nickel moulds for aircraft parts
278-47267
HIGHT FLIGHTS (AYRCRAPT)
A systems approach to heliport lighbting
278-49238
HOISE INTEHSITY
Roise in airports, its measurement, and its effect
on the communities in the vicinity
278-48374
HOISE MEASUREMEST
An acoustic range for the measurement of the noise
signature of aircraft during flyby operatioms
R78-47242
HOISE POLLUTION
Synthesis of social surveys on noise annoyance
278-48051
Noise 1in airports, its measurement, and i1ts effect
on the communities in the vicanity
278-u48374
NOISE PROPAGATION
Long-distance focusing of Concorde sonic boon
A78-48052
BOISE REDUCTION
Some sound transmission loss characteristics of
typical general aviation structural materials
(AIAA PAPER 78-1480) A78-47925
Helicopter transmission vibration and noise
reduction program. Volume 2: 7User's manual
[aD-2054827) N78-30095
Helicopter transmission vibration and noise
reduction program. Volume 1: Technical report
[AD-2055104} ¥78-31089
research program to reduce interior noise ian
general aviation airplanes: Noise reduction
through a cavity-backed flexible plate
[ NASA-CR-157588) §78-31873
4 research program to reduce interior noise in
general aviation airplanes: Investigation of
the characteristics of an acoustic panel test
facility
[ NASP-CR-157587) §78-31878
BOISE SPECTRA
An acoustic range for the measurement of the noise
signature of aircraft during flyby operations
A78-u7242

£

NOISE THRESHOLD
Synthesis of social surveys on noise annoyance
A78-48051
HOISE TOLEBANCE
2 further survey of some effects of aircraft noise
in residential communities near london
(Beathrow) aarport
{TT-7705] N78-309190
A comparison of annoyance caused by aircraft noise
near London, Manchester and Liverpool airports
{TT~7706] N78-30911
NONDESTRUCTIVE TESTS
NDI and the detection of fatigue
¥78-30282
ROREQUILIBRIUZ FLOW
Investigation of nonequilibrium two-phase flows in
axisymmetric Laval nozzles
A78-u48280
SONUNIFORN FLOW
Analysis of multistage, axial flow turbomachine
wake production, transport, and interaction
[AD~2055754) §78-31118
BORWAY
TBSB microwave landing system demonstration
program at Kristiamsand, Norwvay
[AD-2055317] §78-31071
ROZZLE DESIGN
Canard configured aircraft with 2-D nozzle
{AIAA PAPER 78-3450) 278-47904
An experaimental and numerical study of
three-dimensional turbulent jets
[AIA2 PAPER 78-994] 278-48471
Non-axisyometrlc nozzle design and evaluation for
F-111 flight demonstration
[AIAA PAPER 78-1025) 478-08683



NOZZLE PLOW

rdvance nozzle technology
N78-30111
WOZZLE FLOW
Experimental determination of propulsion induced
ground effects of typical three fan type R
V/STOL configurations
[AI22 PAPER 78-1507) A78-~-47943
Investigation of nonequilibrium two-phase flows in
axisymmetric Laval nozzles
a78-48244
wind Tunnel/Flight Test Correlaticn Program on the
B-" nacelle afterbody/nozzle at tramrsoniac
conditions
(AIA2 PAPER 78-989) R78-48469
Status of a nozzle-airframe study of a haghly
maneuverable fighter
[AIAA PAPFR 78-990]
NOZZLE GEONETRY
Installed performance of vectoring/reversing
non-axisymmetric nozzles
[ATIAA PRPER 78-10221} A78-u8u482
Vectoring non-axisymmetric nozzle jet induced
effects on a v/STOL fighter mogdel

A78-48470

TAIAR PAPER 78-1080) A78-484386
NOMERICAL ANALYSIS
»n experimental and numerical study of
three-dimensional turbulent jets
TAIAA PAPER 78-994) A78-4847%

volumetric pattern analysis of airborne antennas
178-49427
Hermite closed splines
A78-49713
KUMERICAL CONTROL
Digital control lav synthesis in the w prime domain
A78-46962
Design and development of a multifunctional
helicopter control system
A78-49396
The evolution of a remotely piloted vehicle
microprocessor flight control systen
[AIa2 78-1273)
Software development for fly-by-wire flight
control systenms

A78-50183

[AIAr 78-12761 A78-50185
NOUMERICAL INTEGRATION
Methods available to ONERA for analysis of
combustion chambers
[ONERA, TP NO. 1978-93} A78-46915

OH-6 HELICOPTER
Evaluation of a carculation control tail boom for
yaw control --- OH-6 helicopter

[AD-A055116] N78-31119
ONEGA NAVIGATION SYSTEM
RNAV - Corporate operators set the pace
A78-47424

The Omega radionavigation system comes to the
Pacific Ocean area
A78-49660
Station deselection procedures to support
automatic Omega receiver operation
A78-49965
rerformance of a differential Omega-ring laser
strapdown aircraft navigator
A78-49966
OPERATING SYSTENS (COMPUTERS)
The DAIS Executive - An introduction ~-- avionics
conputer softwvare
278-49932
OPERATIONAL PROBLEAS
An integrated analysis of the fundamental problems
of air transport
A78-49447
Operational regularity air air transport
A78-49489
OPTICAL GYROSCOPES
performance of a raing laser strapdown attitude and
heading reference for aircraft
(AIAR 78-1240)
OPTINAL CONTEROL
Stability augmentation by eigenvalues control and
nodel matching

178-50162

A78-46965
Optimal control synthesis in distributed systens
vith incomplete information --- noting aircraft
applications
378-48215

A-30

SUBJECE INDEX

Ooptimization techmiques for air traffic control
problems --- Russian book
A78-48504
The terrain following task for the advanced
tactical fighter using discrete optimal control
278-49862
Performance of a ring laser strapdovn attitude and
heading reference for aircraft

faI2a 78-1240) A78-50162
Optimal terrain-aided navigation systems
{AXIAA 78-1243] 478-50163

Guaranteed cost control of linear systems with
uncertain parameters - Application to remotely
piloted vehicle flight control systems
[AIAR 78-1274) A78-50184

Ooptimal flight control synthesis via pilot modeling

[AIAA 78-1286]) 278-50193
Trajectory optimization for some sailplane
performance problems
R78-31083

OPTINIZATION
On the theory of drag calculation and profile
optimization 1in shockless near free molecular flow
178-47887
Definition of airplane fuselage longitudinal limes
by the special contoar method
A78-48222
Control system design using vector-valued
performance criteria with application to the
control rate reduction in parameter insensitive
control systeams
{ DLE-FB-77-551
OXIDATION RESISTANCE
Effect of jet fuel autooxidation products on
thermooxidation stabilaty

¥78-3112S

A78-49025
OZONE
An assessment of the effect of supersonic aircraft
operations on the stratospheric ozone content
(RAS2-RP-1026]) N78-30774
Simultaneous measurements of ozone outside and
inside cabins of two B-747 airlirpers and a Gates
learjet business jet

[NASA-TM-78983] N78-31061

PACIPIC OCERW
The Omega radionavigation system comes to the
Pacific Ocean area
A78-49660
PANEL FLUTTER
Wing/store actaive flutter suppression -
Correlation of analyses and wind tunmnel data

(AIAA PRAPER 78-1459] A78-47909
PANELS
Patigue crack growth in pressurized fuselage panel
A78-48231

Minimun weight design of stiffened panels wath
fracture constraints
A78-49837
PARACHUTE DESCENT
Operator work capacity during parachutist free-fall

A78-47978
PASSENGER AIRCRAPT
Rirliner numbers game - Does 1t add up ---
political and technological aspects of
international aircraft industries
A78-89524
PASSENGERS
Bodel of aircraft passenger acceptance
A78-49684

PATTER® RECOGNITIOR
Pattern recognition as an aid to radar navigation

A78-49855
Advanced pattern matchking for navigation and
guidance
A78-89998

A learning flight control system for the FB8-DPBW
aircraft ~--- Digqatal Fly-By-Wire

(AIRA 78-1288]) 278-50195
PAVENENTS
Airfield pavement load evaluation - An
1nternational overview
278-149676

Proposed load evaluation system for 0.S. Aar FPorce
~-- of airfield pavement
A78-49677



SOBJECT IBDEX

Transport Canada airfield pavement load evaluation

A78-49678

French procedures for airfield pavement load
evaluation

278-49679
Rirfield pavement evaluation - The airlimne view

A78-49680
2irfield pavement evaluation - PAA viewpoint

478-49681

Pavement strerngth rating methods as viewed by
airframe manufacturers

A78-89682
PAYLOADS
Stabilaty of a helicopter carrying an underslung
load
A78-49398

Design of a large span-distributed load
flying-ving cargo airplane with laminar flow
control R -
[N2SA-CR-145376])

PERPORNANCE PREDICTION

Effects of wind on aircraft cruise performance
[ATAR PAPER 78-1496)] 278-47937

Operational regularity ipn air transport

N78-30085

A78-689449
Calculation of the longitudinal aerodynamic
characteristics of upper-surface-blown wing-flap
configurations
{NAS2-CR-3004] N78-30050
A theoretical study of the performance of a number
of different axial-flowv turbine configurations
under conditions of pulsating flow
[ARL/MECH-ENG-REPT-149]
PERPORNANCE TESTS
The role of system performance analysis 1in the
independent assessment of B-1 navigation software
A78-49902
Performance of a differential Omega-ring laser
strapdown aircraft navigator

R78-31104

A78-49966
Short-term performance deterioration 1in
JT9D-7A (SP) engine 695743
[NASA-CR-135431] N78-30121

PERIODIC VARIATIONS
Investigations on unsteady pressure distribution
measurements in rotating systeams
[ DLR-FPB-77-43]
PHASE ERROR
Station deselection procedures to support
automatic Omega receiver operation

¥78-31135

A78-49965
PBASE LOCKED SYSTEMS
Phase-locked tracking loops for LORAN-C
[NASA-CR-157582]
PHASED ARRAYS
Conformal microstrip phased array for aircraft
tests with ATS-6

N78-31068

278-49428
PHOTONIC PROPCLSION
A laser-powered flight transportation system
{AIA2 PAPER 78-1484] A78-49781
PILOT ERROR
Optimal flaght control synthesis via pilot modeling

[AIAR 78-1286] 478-50193
PILOT PERFORNARCE
Flight investigation and theory of direct
side-force control
{AIAR 78-1287) A78-50194

Simulator study of the effect of visual-motion
time delays on pilot tracking performance with
an audio side task

[NASA-TP-1216) ¥78-30090
IPC design validation and flight testing
[(AD-2055529]) N78-31)74

Effects of dynamic aeroelasticity on handling
qualities and pilot rating
¥78-31084
PILOT TRAIRING
Air-to-air combat sinmulation
A78-47868
Effect of performance objectives on the design and
cost of future USAF pilot training aircraft
[AIAA PAPER 78-11898) A78-47938
4 flight sinmulation high order language study
A78-89957
PITCH (IFCLIBATION)
Bffects of dynamic aeroelasticaity on handlaing
gqualities and pilot rating
N78-31084

A-31

PRODUCTION PLAHNEIEG

PLATES (STROCTURAL BEMBERS)

A research program to reduce interior noise in
general aviation airplanes: Noise reduction
through a cavity-backed flexible plate
[ NASA-CR-157588])

POINTING CONTROL SYSTERS
Nodular target acquisition and designation systems

N78-31873

A78-~-49954
POLARIZATION (SPIN ALIGHEENT)
Turbine tip clearance measurenent
{2D-2055765] N78-31115
POLLUTION CONTROL
Gas turbine englne emissions - Problems, progress
and future
278-49336

POLYURETBANE FOAS
Material evaluation of polyurethane foam, 0.05 g/
cm 3 demsity
[BDX-613-1836-REV]
POROUS WALLS
Induction of subsonic wind tunnels with slight
perforation

N78-31249

378-48250
POSITION (LOCATION)
Performance in a jamming environment of a low-cost
GPS user receiver algorithm for aiding a
tactical INS

[AD-2055239] "78-31078
POSITION BRRORS
Station deselection procedures to support
automatic Omega receiver operation
A78-49965

POSITION INDICATORS
Twovay - A position and orientation measurement
system --- helicopter/VTOL landing ai1d application
278-49661
POTENTIAL PLOW
Modification of the Douglas Neumann progran to
improve the efficiency of predicting component
interference and high lift characteraistics
[¥ASA-CR-3020] N78-30051
3 mean camberline singularity method for
tvo-dimensional steady and oscillatory aerofoils
and control surfaces in inviscid incompressible
flow
{2RC-CP-1391)
POWER LINITERS
A frequency-selective YIG limiter for airborne
PM/CW X-band radar

N78-300€6

478-50002
POWER SPECTRA
FP-15 1nlet/engine test techniques and distortion
nethodologies studies. Volume 3: Power
spectral density plots
{ NASA-CR-148868)
POWERED LIFT AIRCRAFT
Conceptual design study of power augmented ran
ving 1n ground effect aircraft
[AIAA PRPER 78-1466)
PREDICTION ANALYSIS TECHNIQUES
Fatigue S/R data 1n relation to variability an
predicted life

N78-30125

278-47915

N78-30278
PEESSORE DISTRIBUTIOR
Investigations on unsteady pressure distribution
measurements 1n rotating systenms
[DLR-FB-77-43]
PRESSURE SENSORS
Section drag coefficients from pressure probe
traverses of a ving vake at low speeds
[AIAA PAPER 78-1479)
PRESSURIZED CABINS
Fatigue crack growth in pressurized fuselage panel
A78-u48231

R78-31135

A78-47924

PROBABILITY THEORY
Aircraft structural reliabilaty and risk theory:

A review
§78-30283
PROCURRBEN? POLICY
Reronautical procurement - The pramary
specification systen
[ATIAA PAPER 78-1489]) A78-47932

PRODUCTIOR PLANNING
Status of the Air Porce's P-16 aircraft progranm
[PB-280308/7]) N78-31946



PROGBAN VERIFICATION (COMPUTERS)

PROGRANM VERIFICATION (COMPUTERS)
Subsystem verification of an AFLC organically
developed F-15 simulation --- Rir Force
Logistics Command
278-49901
The role of system performance analysis in the
independent assessment of B-1 navigation software
378-49902
PROGRAMMIRG LAWNGUAGES
The DAIS Executive - Pn introduction --- avionics
computer software

A78-49932
The versatility of Jovial J73 in avionics systenms

278-49956
4 flaight simulation high order language study

378-49957

Higher order languages for avionics software - A
survey, summary and critique
A78-49959
PROPELLERS
Progress 1in propeller aerodynamics
A78-47173
PROPULSION SYSTEM CONFIGURATIORS
NASA engine system technology programs - An overview
[RIAR PAPER 78-928) A78-48852
Propulsion test facilities - Capabilities and use
[RIAA PAPER 78-933} 178-48453
P dvanced supersonic transport engine 1integration
studies for near-term technology readiness date
{2I22 PAPER 78-1052) 178-48487
Propulsion system airframe integration studies -
Advanced supersonic transport
[ATAA PAPER 78-1053) A78-48488
Evaluation of 1nlet reingestion for large bypass
ratio V/STOL aircraft
{AIAR PAPER 78-1079] A78-48495
A laser-powered flight transportation system
{AI2 PRAPER 78-1484] 378-49781
The influence of propulsion and control systen
concepts on design of a Navy Type A V/STOL
airplane
{AIAR PAPER 78-15051 A78-49788
Ground effects testing of two, three, and four jet
configurations
fAI2X PAPER 78-1510)
PROPULSION SYSTEM PERFORNMANCE
Experaimental determination of propulsion induced
ground effects of typical three fan type 2
V/STOL configurations
[{AIAAR PAPER 78-1507} AT78-47943
The i1mpact of contingency power concepts on V/STOL
aircraft take-off-gross—weight
{AIA2 PAPER 78-926) 378-48451
Ramjet engine testing and simulation techniques
{AIAA PAPER 78-935} A78-48455
The effect of thrust vectoring and attitude
control concepts on the propulsion system of
V/STOL aircraft
{AIRAR PAPER 78-10201}] A78-48481
Propulsion for future supersonic transports - 1978
status
fAIAR PAPER 78-1051] A78-48u86
A laser-povwered flight transportation system
[AIAXA PAPER 78-1484) 178-49781
PROPULSIVE EFFICIERCY
Operating characteristics of bypass turbojet engines
--- Russian book

178-49789

478-50125
PROVING
TRSB microwave landing system demonstration
program at John F. Kennedy International
iirport, Long Island, New York, OSA
[AD-A055u447)
PUBLIC RELATIONS
Requirements for regional short-haul air service
and the definition of a flight program to
determine neighborhood reactions to small
transport aircraft
{NASA-CR-152151]
PULSE RADAR
Constant false alarm rate detector for a pulse
radar i1n a maritime environment

N78-31070

¥78-30070

A78-49975
t high duty factor chairp radar
A78-49976
PYRANIDS
3 pyramid skewed axis sensor set for multiplex
flight control systems

[ ARC-R/M-38081 N78-30143
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QUALITATIVRE ANALYSIS
F-15 1inlet/engine test techniques and distortion
methodologies studies. Volume 2: Time variant
data quality analysis plots
[NASA-CR-140867]
QUDALITY CORTROL
Analysis of GTE tolerance monitoring parameter
formation --- gas turbine engine

N78-30124

A78-48212
Statistical review of counting accelerometer data
for Navy and Marine fleet aircraft from 1
January 1962 to 31 December 1977
[{AD-2055672]
BRADAR DETECTION
Constant false alarm rate detector for a pulse
radar 1n a maritime environment

N78-31098

378-49975
RADAR EQUIPMNERTY
A frequency-selective YIG lamiter for airborne
FM/CW X-band radar
378-50002
Avionics cost development for alternatives of
selected arr traffic control systems
[AD-A054823]
RADAR MEASUREMENT
Combinatorially derived limits on the surface
return for am air/surface monopulse ranging radar
478-50001

N78-30080

optimal terrain-aided navigation systems
[AIAR 78-1243]
BADAR NAVIGATION
Pattern recognition as an aid to radar navigation
A78-49855

A78-501€3

BRADAR BECBIVERS
Infrared receiver performance --- airborne warning
system by detection of target spectral signature
A78-49985
Phase-locked tracking loops for LORAR-C
{ NASA-CR-157582)
RADAR RECEPTION
Combinatorially derived limits onm the surface
return for an air/surface monopulse ranging radar
A78-50001

N78-31068

RADAR TRACKING
Air-to-air designate/track with taime sharing
278-49977
BRADAR TRANSMISSION
A high duty factor chirp radar
278-49976
RADIO ANTENKAS
Test and evaluation of air/ground comnmunications
antennas

[AD-20561481 N78-31325
RADIO COMAUNICATION
Dual band airborne SATCOM terminal
178-49972
RADIO EQUIPMERT
Evaluating avionics weight efficiency
A78-48228
RADIO NAVIGATION
Navstar GPS field test results
A78-49856
RADIO RECEIVERS
Station deselection procedures to support
automatic Omega receiver operation
A78-49965

Performance 1n a jamming environment of a lovw-cost
GPS user receiver algorithm for aiding a
tactical INS

[AD-2055239] N78-31078
RADIOGRAPHY
Radiographic examination of TS55 engine
[AD-2055108) N78-31113

RADONE EHATERIALS
Large electroformed nickel moulds for aircraft parts
278-07267
BAILS
Test and demonstration prototype tracked air
cushion vehicle (PTACV): Phase ITIC
[PB-279970/81}
RABMJET ENGINES
Ground test facilaty for integral rocket ramjets
[AIAA PAPER 78-934} A78-48450

¥78-31007



SUBJECT IBDEX

Ramjet engine testing and simulation techkniques
[AIAr PAPER 78-935) R78-48455
Center-loaded duct i1ntegral rocket-to-ramijet
transition testing
[AIAA PAPER 78-937) A478-48456
Plame stabilization 1n a ramjet combustion chamber
by means of a pilot gas generator
(DLR-PB-T77-54]
RANGE FPIFDERS
? design of trajectory estimator using multiple
DME range mneasurenrents
{AD-305519"]
RAPID TRANSIT SYSTENS
Test and demonstration prototype tracked air
cushion vehicle (PTACV): Phase IIIC
(PB-279970/8}
RARE EARTH ELEMENTS
Application of rare earth/transition metal
permanent magnets to 400 Hz aircraft systems -
An AF overview

H78-31117

N78-31077

N78-31007

A78-849935
RAREFPIED GAS DYHANMICS
On the theory of drag calculation and profile
optimization 1n shockless near free molecular flow
278-47887
RATINGS
Pavement strength rating methods as viewed by
airframe manufacturers
278-49682
REAL TIME OPERATION
Integrated test mission control - Present and
future at the Air Force Flight Test Center
fTAIAX PAPER 78-1461) A78-47911
Real-time simunlators for augmented inertial
navigation systems
178-49967
A design of trajectory estimator using multiple
DME range measurenents
[AD-2055191)
REDUNDANCY
Improved combat survivability for fly-by-wire
sensor Systenms
[AIAR 78-1277] 378-50186
Triplex digital fly-by-wire redundancy management
techniques
[AIAA 78-1279)
REFUELING
Investigation of electrostatic discharge 1n
aircraft fuel tanks during refuelaing
[AIAA PAPER 78-1501)
REGENERATYION (ENGINEERINWG)
Choice of cycle for a regemerative bypass turbojet
for lopg-range aircraft

§78-31077

A78-50187

A78-479%41

A78-49723
REGRESSION ANALYSIS
Computerized aircraft attrition program
(aD-A055784] N78-31094

REINFORCED PLASTICS
Damping, statac, dynamic, and impact
characteristics of laminated beanms typical of
vindshield construction
{AD-R054463]
REINFORCED PLATES
Minipum wveight design of stiffened panels with
fracture constraints

N78-30093

A78-49837
REINFORCING FIBERS
Pibre composite reinforcement of cracked aircraft
structures
N78-30288
RELYABILITY ANALYSIS
Reliability of inertial navigation systems --- for
military and cosmmercial aircraft
178-899¢€8
RELIABILITY ENGIRBERING
Distribution of reliabilaity characteristics among
airplapne system units to ensure given flight
safety level
478-88221
Comparisons of high anti-jam design techniques for
GPS recelvers --- Global Positioning System
A78-49857
Non-volatlle pmemory system for severe environment
flaght recorders

A78-49872
Triplex digital fly-by-wvire redundancy management
technigues
(AIAR 78-1279] A78-50187

ROCKET EBGINE DESIGHN

Evaluation of methods for calculating systenm
operating time 1n accordance with Reliabilaty
Ieprovenent Warranty (RI®) contractunal terass

(aD-2058822] ¥78-30079
RENOTELY PILOTED VERICLRES
The HiMAT BPRV systen

[AIAA PAPER 78-1457]) A78-47908

Shipboard launch and recovery of RPY helicopters
in high sea states

{AIAA 78-1269] 478-50179
RPY flying qualities design criteria
[AI2A 78-1271) 278-50181

Guidance and control problems in semiautomatic
recovery of the Agquila RPV
[AIRA 78-1272)

The evolution of a remotely piloted vehicle
microprocessor flight control systen
{AT2R 78-1273] 478-50183

Guaranteed cost control of linear systems wath
uncertain parameters - Application to remotely
piloted vehicle flight control systems

278-50182

(AIAA 78-1274]) 278-50184
RESEARCH AXIBCRAPT
Quiet, Short-Haul Research Aircraft - Current
status and futare plans
[AIRA PAPER 78-1468] A78-47916

Aerodynamic characteristics of a hypersonic
research airplane concept having a 70 deg swept
double~-delta wing at Mach number 0.2

[ FASA-TP-1252} N78-31045
RESEARCH AND DEVELOPMERT
10 years of contract research for the
pump/compressor industrial concern
A78-49175

Puture needs and
control systenm
[GPO-98-931)

RESEARCE PACILITIES

Status of aerial applications research in the
langley Vortex Research Pacilaity and the Langley
full-scale wind tunnel

opportunities in the air traffac

N78-31076

{ATAA PAPER 78-1481) A78-47926
RESBARCH VEHICLES
The HiMAT RPRV systen
[AIAA PAPBR 78-1457) R78-47908

RESIDUAL STRESS
The i1nfluences of residual stresses on oscillating
tensile strength and the measurement of residual
stress, vaith emphasis on aircraft construction
~-- fatique 1life of aircraft construction
materials
{BMVG-FBWT~77-23]
REVERSED PLOW
Installed performance of vectoring/reversing
non-axisyometric nozzles
[AIAA PAPER 78-1022]
RHEOELECTRICAL SIMULATION
Application of electrical analogy to the
substantiation and comparison of some analytical
methods of determining temperature fields in
gas-turbine blades

N78-30603

A78-48482

A78-47404
RIDIEG QUALITY
Ride quality evaluation. IV - Models of subjectave
reaction to aircraft motion

278-47490
Model of aircraft passenger acceptance
A78-49684
RIGID ROTORS
Helicopter rotor vibration i1solation
A78-89399

RIBG LASERS
Performance of a differential Omega-ring laser
strapdovn aircraft navigator
A78-49966
Performance of a ring laser strapdown attatude and
heading reference for aircraft
[ATIr2 78-1280) 478-50162
RISK
3 study of analog prograsming for prediction of
crack grovwth 1n aircraft structures subjected to
randon loads

[2D-2055789] N78-31097

\BOCKBT ENGINE DESIGH

Ground test facilaity for aintegral rocket ramjets
(AIAR PAPER 78-938] A78-08454



ROCKET EHGINES

ROCKET ENGINES
Center-loaded duct integral rocket-to-ramjet
transition testing
{AIA2 PAPER 78-937)
ROCKET EXHAUST
Ground inmpingement of a fan jet exhaust plume

A78-48456

[(AD-R054832] N78-31112
ROLLING MOMERTS
Constant-control rolling maneuver
A78-46961

ROOT-NEAN-SQUARE BRRORS
Performance of a differential Omega-ring laser
strapdown aircraft navigator
A78-49966
BOTARY WINGS
The influence of high tvist on the dynamics of
rotating blades
178-47599
Measurement of vibratory displacements of a
rotating blade
278-49397
Helicopter rotor vibration isolation
A78-49399
Investigation of a wing-rotor interaction system
for helicopters
{AD-2054093) N78-30092
Flight measurements of the effects of simulated
leading-edge erosion on helicopter blade stall,
torsional loads and performance
{ARC-R/M-38091 N78-30098
Experimental investigation of gust response of
hingeless helicopter rotors
[AD-2054752])
The transonic flow on a helicopter rotor

N78-30142

N78-31042

Antitorque training: Evaluation of effectiveness

in reducing mishap losses

[2D-2055040])
Demonstration of the

concept

[AD-A055824]

ROTATING BODIES

Investigations on unsteady pressure distribation

measurements 1n rotating systems

N78-31092
microwave 1ce protection

N78-31096

[DLR-FB-77-43) N78-31135
ROTOR AERODYNANICS
Progress in propeller aerodynasics
A78-47173

The influence of high twist on the dynamics of

rotating blades
278-47599

Turbine engine rotordynamic evaluation, volume 1

[2D-2055262) N78-31111
ROTOR BLADES

The 1nfluence of high twist on the dynamics of

rotataing blades

A78-47599
Demonstration of the microwave 1ce protection
concept
fAD-A0558241 N78-31096

ROTOR BLADBS (TURBOMACHINERY)

Performance vwith and without inlet radial
distortion of a transonic fan stage designed for
reduced loading 1in the tip regaion
[NASA-TP-1294] N78-30057

ddvanced optical blade tip clearance measurement
systen

[NASR-CR-159402) N78-31106
BOTORCRAPT AIRCERAFPT
REXOR 2 rotorcraft simulation model. Volume 1:
Engineerang documentation
[NASA-CR-145331] R78-30042
REXOR 2 rotorcraft simulation model. Volume 2:
Computer 1mplementation
[NASA-CR-145332} N78-30043
BEXOR 2 rotorcraft simulation model. Volume 3:
User's manual
[NASA-CR-145333) N78-30064
ROTORS
Rotor design implications for composite material
properties
[OCRL-80117) N78-30182
RURNWAYS
Engineering and development program plan: Wake
vortex
{AD-2051143} N78-30071

inalysis of runway occupancy times at major airports
[AD-2056052]) N78-31131
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S=3 AIRCRAFT
Program analyses for the S-3 weapon system
1mprovement program
{AD-2055887])
SATBLLITE POWER TRANSMISSION (TO EARTH)
A laser-powered flight transportation system
{AIAR PAPER 78-1484] A78-49781
SATELLITE SOLAR ENERGY CONVERSION
A laser-powered flight transportation system
{AIAR PAPER 78-1484] 278-49781
SCALR EFFECT
F-15 inlet/engine test technigues and dastortion

R78-21093

methodologies studies. Volume 6: Dastortion
analysis plots
(NASR-CR-144871) N78-30128

SCALE EODELS

Some observations on the mecharism of aircraft
wing rock
[AIAA PAPRR 78-1456] 278-47907

Stability and performance characteristics of a
fixed arrov wing supersonic transport
configuration (SCAT 15F-9898) at Mach numbers
from 0.60 to 1.20
[ RASA-TM-78726)

SCANNERS

TRSB microwave landing system demonstration
program at Rristianmsand, Norway
[2D-3055317)

TRSE microvave landing system demonstration
program at Charleroi, Belgium
{AD-2055920]

SCHEDULIKG

Analysis of runway occupancy times at major airports

7 aD-3056052) N78-31131
SEA LAURCHING

Shipboard launch and recovery of RPV helicopters
1in high sea states
[AIAR 78-1269])

SEA STATES

Shipboard launch and recovery of RPV helicopters

1n high sea states

N78-30087

¥78-31071

N78-31072

A78-50179

[AIAR 78-1269] A78-50179
SEALRRS
Fundamentals of noncuring sealants for aircraft
fuel tanks
[2D-A2058627] N78-30247
SEALS (STOPPERS)
Gas path seal
[NASA-CASE-LEW-12131~-2} N78-31103

SENSORS
Improved combat survivability for fly-by-wire
sensor systems
[AIAX 78-1277]
SEPARATED FLOW
Influence of slots on effectiveness of wing
mechanization and control sarfaces with
separated flow

A78-50186

£78-48229
4 method for localaizing wing flow separation at
stall to alleviate span entry tendencies
{AIAA PAPER 78-1476)
SERVICE LIFE
Design for durability - The F101-GE-100 engaine
(AIAA PAPER 78-10841 278-48u497
Approach for identifying avionics flight software
operational support requirements - PAVE TACK an

A78-49787

exanple
A78-49900
Conputerized aircraft attrition program
{2aD-3055784 ] N78-31094

SH-3 HELICOPTER
Stability of a helicopter carrying an underslung
load
A78-49398
SHIPS
Wavigation performance of the Triscan concept for
shipboard VTOL aircraft operations
(ATI22 78-1293]
SHORT BAUL AIRCRAFT
Ride guality evaluation. IV - Models of subjective
reaction to aircraft motion

278-50200

B78-47490



SUBJECT IFDEX

The effect op block fuel consumption of a strutted
versus cantilever wing for a short-haul
transport including strut aeroelastic
considerations

[AIAR PAPER 78-1858) A78~37905
Quiet, Short-Baul Research Aircraft - Current

status and future plans

(AIAR PAPER 78-1u468] 478~47916

ipplication of advanced bhigh speed turboprop
technology to future civil short-haunl transport
aircraft design
[AI2R PAPER 78-14887) A78-47930
Requirements for regional short-haul air service
and the definition of a flight prograa to
determine peighborhood reactions to small
transport aircraft

fNASA-CR-152151) N78-30070
SHORT TAKEOFF ATRCRAPT
Takeoff performance of $TOL aircraft
A78-49744
Wind-tunnel testing of VIOL and STOL aircraft
[ NASA-TH-787501 N78-30040
SIDESLIP
Flaght investigation and theory of darect
si1de-force control
(ATa2 78-1287] A78-50194
SIGNAL DETRCTORS
Phase-locked tracking loops for LORAR-C
[NASA-CR-157582] N78-31068

SIGHAL PADING
Fading at 9.6 GHz on an experimentally simulated
aircraft-to-ground path
A78-89439
SIGHAL PROCESSING
Comparison study of MLS airborne signal processiag

technigues
t78-49904
Station deselection procedures to support
automatic Omega receiver operation
A78-49965
A hagh duty factor charp radar
A78-49976

SIGRAL TRANSHISSION

Flight application of optical fiber transmission
on a Falcon 10 aircraft
{ONERA, TP NO. 1978~105])

SIBPLE HARNONIC MOTION

Two-dimensional aerofoils and control surfaces in
simple harmonic motion in 1ncompressible
inviscid flow
{ARC-CP-13921

SINGLE STAGE TO ORBIT VEHICLES

Static aerodynamic characteristics of a winged
single-stage-to-orbit vehicle at Mach nusbers
from 0.3 to 4.63
{NASR-TP-1233)

SIRGULARITY (NATHEBATICS)

4 mean camberline sinqularity method for
two-dimensional steady and oscillatory aerofoils
and control surfaces ain inviscid incomgpressable
flow
{ARC-CP-1391]

SOCIAL FPACTORS

Synthesis of social surveys Oh noilse annoyance

A78-48051

178-47249

N78-30068

N78-30053

N78-30066

SOLID STATE DEVICES
Solid-state displays for fuel management systens
--- for aircraft
A78-17900
SOHIC BOOHNS
Long-distance focusing of Concorde sonic boom
A78-48052
SOUND FIELDS
Theoretical and experimental studies of acoastic
propagation 1in inhomogereous noving media
[ESa-TT-477]
SOUND INTENSITY
2 research program to reduce interior noise in
general aviation airplanes: Investigation of
the characteristics of an acoustic panel test
facility
[NASAR-CR-157587)
SOUND PRESSURE
Fatigue crack growvth in pressurized fuselage panmel
A78-48231

§78-30909

N78-31874

SOUND PROPAGATIOR
Theoretical and experimental studies of acoustic
propagation in inhomogeneous wmoving media

[ESA-TT-477) ¥78-30909

A-35

STAHNDARDS

SOUBED TRANSMISSIOR
Some sound transmission loss characteristics of
typical general aviation structural materials
[AIAA PAPER 78-1480} 178-47925
SOURCE PROGEBARS
Modrfication of the Donglas NWeusann prograa to
improve the efficiency of predicting component
interference and high lift characteristics

[NASA-CR-3020) §78-30051
SPACE PLIGET STRRSS
Safety of space flights
A78-47952
SPACE SRUT?TLES
Featralization problem for a Space Shattle
A78-47124
SPACECRAPT CHARGIRG
Neutralization problem for a Space Shuttle
A78-47124
SPACECRAPT COMNUNICATION
Dual band airborne SATCOM terminal
A78-49972

SPACECRAFPT DRSIGH
The design process --- computer aided design for
complex aerospace systems
[AIRR PRPER 78-1483) 178-47928
The use of the ATRA-Bendix Design Competition 1in
aerospace design courses
[AIAA PAPER 78-1488) 278-47931
Modular Missionization Systems /MMS/, an adaptive
systen interface concept
R78-49852
SPECTRAL ENERGY DISTRIBUTIOR
P-15 1nlet/engine test techniques and distortion
methodologies studies. Volume 8: Cross
spectral density plots
{NASA~CR-144873]
SPECTRAL SIGNATORES
An acoustic range for the measurement of the noise
signature of aircraft during flyby operations

n78-30130

A78-47242
Infrared receaver performance --- airborne warning
system by detection of target spectral signature
A78-49985

SPIN TESTS
Correlation of model and airplane spin
characteristics for a low-wing general aviation
research airplane

{AIrA PAPER 78-1877) A78-47922
SPLINE FUNCTIONS
Hermite closed splimes
478-49713

Optimal terrain following controller for an
optinmrzed spline reference path
{AD-2055234)

SPRAYERS

Modified helicopter i1cing spray system evaluation

[AD-R055039) N78-31091
SPRAYING ”

Status of aerial applications research in the
Langley vortex research facilaty and the Langley
full-scale wind tunnel
[NPSA-TN-78760]

STABILITY AUGMENTATION

Stability augmentation by eigenvalues control and

nodel matchang

N78-31122

N78-30041

A78-686965

Bvolution of a cost-effective, task-oriented,
lateral-dairectional SAS for the A-10 aircraft
--- Stabilaty Augmentation Systen
{2I2AR PAPER 78-1460])

STABILITY DEBRIVATIVES

Important simulation parameters for the
experimental testing of proptlsion induced laft
effects

A78-47910

[2I2A PAPER 78-1078] 378-48094
Lateral-aerodynamic characteristics of
highly-dihedraled wings
A78-49234
STAGE SEPARATIOR
Graphics for the hybrid stores separation
sipulation of the B77 system
[SaND-78-8212] N78-31099
STANDARDS
MIL-STD-1553B proposed --- data bus development 1n
avionic architecture
A78-89866



STATIC AERODYNANIC CHARACTERISTICS

STATIC AERODYNANIC CHARACTERISTICS
Static aerodynamic characteristics of a typacal
single-engline lovw-vierg general aviation design
for an angle-of-attack range of -8 deg to 90 deg
[ NASA-CR-297"] R78-30048
Static aerodynamic characteristics of a winged
single-stage-to-orbat vehicle at Mach numbers
from 0.3 to 4.63
[ NASA-TP-1233}
STATIC STABILITY
*nalysis of stability contributions of high
dihedral v-tails
[NRSA-TN~T78729)
STATISTICAL ANALYSIS
Evaloation of methods for calculating system
operating time 1n accordance wvwith Reliabilaty
Inprovement Rarranty (RIW) contractual ternms
[AD-2054822) N78-30079
Statistical review of counting accelerometer data
for Navy and Marine fleet aircraft from 1
January 1962 to 31 December 1977
[AD-2055672] N78-31098
Rotor burst protection program: Statistics on
aircraft gas turbine engine rotor failures that
occurred in US commerciral aviation duraing 1975
[ NASA-CR-135304] N78-31105
STEELS
Metal technology for future aircraft design
N78-30115

N78-30053

N78-31044

STRAPDOWN INERTIAL GUIDANCE
Advances in 1nertial navigation
A78-47481
Strapdown seeker guidance for tactical weapons
A78-49928
In-flight alignment/calibration techniques for
unaided tactical gquidance --- of air-launched
missiles
A78-09929
Multi-Function Inertial Reference 2ssembly /MIRR/
update --- digital aircraft systems
A78-49941
Performance of a dirfferential Omega-ring laser
strapdown aircraft navigator
A78-49966
Performance of a ring laser strapdown attitude and
heading reference for aircraft
TAIAA 78-1240]
STRATOSPHERE
On the use of zirconium 95 data from Chinese
atmospheric thermonuclear explosions to study
stratospheric transport in a one-dimensional
parameterization

278-50162

B78-48062
Rn assessment of the effect of supersonic aircraft
operations on the stratospheric ozone content
[NASA-RP-1026] N78-30774
STREAN PONCTIORS (PLUIDS)
Method of calculating aerodynamic coefficients of
some three-dimensional bodies with arbitrary
cross section
AT78-48245
STRESS ANALYSIS
Recent developments 1n analysis of crack
propagation and fracture of practical materials
--- stress analysis ain aircraft structures
[NASA-TN-78766 ] N78-30606
STRESS MEASUREMERT
The influences of residual stresses on oscillating
tensile strength and the measurement of resadual
stress, with emphasis on aircraft comstruction
--- fatigue life of aircraft comstruction
materials
{ BUVG-FBWT-77-23]
STRESS~-STRAIN RELATIOWSHIPS
General aviation airplane structural
crashvorthiness user's manual. Volume 1:
Program KRASH theory
[4D-2055898])
STRUCTORAL ANRLYSIS
Large deflection static analysis of typical
tail-wheel structure of light aircraft by fainite
element method

N78-30603

N78-31088

178-48864
STRUCTURAL DESIGN
Teachaing design at all levels --- in aerospace
engineering curricula
[AIAA PAPER 78-1455) A78-47906
Airfield pavement evaluation - FAR viewpoint
A78-49681

A-36

SUBJECT INDEX

Pavement strength rating methods as viewed by
airframe manufacturers
278-u49682
Minipum weight design of stiffened panels with
fracture constraints

A78-49837
Dulles control tower console design study
[AD-2056200] N78-31132
STRUCTURAL DESIGN CRITERIA
Design philosophy for airframes
A78-47453

STRUCTURAL ENGINEERIKNG
Engineering data on new aerospace materials
structural materials

[AD-2054461] N78-30213
STROCTURAL RELIABILITY
Bircraft structural fatigue
{ARL/STRUC~-REPT-363) K78-30271

hircraft structural reliability and rask theory:

4 review
N78-30288
STRUCTURAL STABILITY
Flutter suppressor for transonic flight
[ ONERA, TP NO. 1978-102] A78-47346

STRUCTURAL STRAIN
Fatigue crack growth in pressurized fuselage panel

A78-u48231
STRUCTORAL VIBRATION
Engine vibration in flaght
{RIAA PAPER 78-1475] A78-47921

Measurement of vibratory displacements of a
rotating blade
A78-49397
Use of ground vibration test equipment to
determine unsteady aerodynamic forces
A78-49708
Prediction of angular disturbances from airframe
members to airborne electro-optical packages
A78-49952
Conputer program for vibration prediction of
fighter aircraft equipments

f2D-2054598] N78-30094
Considerations on wing stores flutter: Asynmmetry,

flutter suppression

[ AGARD-R-668] N78-31126

STRUTS
The effect on block fuel consumption of a strutted
versus cantilever wing for a short-haul
transport including strut aeroelastac
considerataions
(AIAA PAPER 78-14541]
Analysis of a suspension system for a wheel
rolling on a flat track
[ NASA-CR-157563]
SUBSONIC AIRCRAPT
Whitcomb winglet applications to general aviation
aircraft
[AIAA PAPER 78-1478)
SUBSONIC FLOW
A calculator program for analyzing airloads on a
wing of arbitrary planform and camber in
subsonic flow
{2D-2058180)
SUBSONIC WIND TONNELS
Induction of subsonic wind tunnels with slight

278-47905

N78-30583

278-47923

N78-20058

perforation
A78-48250
SUPERCONDUCTING POWER TRANSMISSION
NModeling refinements for the rectified
superconducting alternator --- airborne power
supply
278~49961

SUPERCRITICAL WINGS
Aerodynamic characteristics induced on a
supercratical wing due to vectoring twin nozzles
at Mach pumbers from 0.40 to 0.95

[ RASA-TH-78746} N78-30039%
Theoretical estimation of the tramsonic

aerodynamic characterastics of a

supercritical-wving transport model with

trailing-edge controls

{ NASA-TP-1253] N78-30056

Control-surface hinge-moment calculations for a
high-aspect-ratio supercritical wing

[NASA-TH-78664 ] N78-310u3
SOPERHIGH FREQUERCIES
Dual band airborne SATCOM terminal
A78-49972



SUBJECT INDEX

SUPERPOSITION (MATHEMATICS)
On the linear superposition of aerodynamic forces
on vings 1n periodic gusts
278-87869
SOPERPRESSURE BALLOONS
derodyramic hull design for HASPA LTA optimization
--- High Altitude Superpressure Powered 3erostat
Lighter Than 2ar
378-48100
SUPERSONIC AYRCERAPT
Mirage 2000 - Dassault's better delta
478-49169
Design evolution of a supersonic cruise
strake-fighter
{AIAR PAPER 78-1452] 378-49783
Theoretical estimation of the transonic
aerodynanic characteristics of a
supercritical-wing transport model with
trailing-edge controls
{NASA-TP-1253] N78-30056
SUPERSONIC FLIGHT
Ramjet engine testing and simulation techniques
{AIAA PAPER 78-935]) A78-48455
SUPERSONIC PLOW
Linearized theory of plane, unsteady, supersonic
flov through a cascade - Subsonic part of the
leadaing edge
[ONERA, TP NO. 1978-103)] A78-47347
Method of calculating aerodynamic coefficients of
some three-dimensional bodies with arbitrary
Cross section

A78-48245
Linearized supersonic unsteady flov 1n cascades
[ARC-R/N-3811] N78-30065
SUPERSONIC SPEEDS
Supercruiser fighter analysas
¥78-30107

SUPERSORIC TRANSPORTS
Propulsion for future supersonic transports - 1978
status
{AIRR PAPER 78-1051] 478-48486
Advanced supersonic transport emgine integration
studies for near-term technology readiness date
[AIAR PAPER 78-1052) A78-u48487
Propulsion system airframe integration studies -
Advanced supersonic transport
[AIAA PAPER 78-1053) A78-48488
Stabi1lity and performance characteraistics of a
fixed arrowv wing supersonic transport
configuration (SCAT 15F-9898) at Mach nombers
from 0-.60 to 1.20
[ NASA-TN-78726]) N78-30087
Bn assessment of the effect of supersonic aircraft
operations on the stratospheric ozone content
[NASA-RP-1026] N78-30774
SUPPORT SYSTENS
approach for identifying avionics flight software
operational support requirements - PAVE TACK an

example
A78-49900
Digatal avionics support - A retrospective view of
the future
A78-49903

SURFACE NAVIGATION
The Omega radionavigation system comes to the
Pacirfic Ocean area
A78-49660
SURPACE PROPBRTIES
Modeling ground plane influence on wvang
aerodynamic characteristics usaing a finite plane
screen
A78-48216
SURFACE ROUGHNESS
Flight measurenments of the effects of sipulated
leading-edge erosion on helicopter blade stall,
torsional loads and performance

[2RC-R/K~-3809) R78-30098
SURVEYS
Synthesis of social surveys on noise annoyance
A78-48051

SOUSPENSION SYSTRAS (VEHICLES)
inalysis of a suspension system for a vheel
rolling on a flat track
[FASA-CR-157563] §78-30583
SWEPT WINGS
Approximate indicial 1ift function for tapered,
svept vings in incomfpressible flow
{NASA-TP-1281) N78-30054%

4-37

TAYL ASSENBLIES

Rerodynamic characteristics of a hypersonic
research airplane concept having a 70 deg swept
double-delta waing at Mach number 0.2
[NaSA-TP-1252] R78-31045
SYSTER EFFPECTIVENESS
Technology analysis - Candidate advanced tactical
fighters
[AIAA PAPER 78-1451]) A78-49782
Modular target acquisition and designation systens
A78-89954
X parametric analysis of TERCOM false fix
probability --- TERrain COntour Matching
A78-49997
SYSTER FAILORES
Triplex digital fly-by-wire redundancy mahagement
techniques
[a12a 78-1279] A78-50187
SYSTENS AFALYSIS
The value of aerospace design synthesis courses as
vieved by aerospace professionals
(AIAA PAPER 78-1493) 278-47934
The role of system performance analysis in the
i1ndependent assessment of B-1 navigation softvare

478-49902
Dynamic analysis of electrical systems
278-49934
SYSTENS ENGINEERIRG
Teaching design at all levels --- 1n aerospace
engineering curricula
[(AIAR PAPER 78-1455] A78-47906
Integrated avionics for future general aviation
aircraft
(ATIAA PAPER 78-1u482]) A78-47927

The value of aerospace design synthesis courses as
vieved by aerospace professionals
[AIZA PAPER 78-1493] A78-47934
2 systems approach to heliport lighting
A78-49238
Design and development of a multifunctional
helicopter control systen
B78-49396
The U.S. Navy bets on V/STOL --- techrological
integration for next generation aircraft design
A78-49550
Hodular Missionization Systems /NMNMS/, an adaptive
system interface concept
278-49852
Comparisons of high anti-jam design techniques for
GPS receavers --- Global Positioning Systen
A78-49857
A hierarchical network for avionic systems
A78-49868
Digital systemn architecture for a 1980's Jjaammer
--- for military aircraft and ships
378-49973
SYSTENS BANAGEMENT
AIDS in engine management programmes --- Alrborne
Integrated Data Systenms
A78-47865
SYSTEMS STABILITY
Guaranteed cost control of linear systems wath
uncertain parameters - Application to remotely
prloted vehicle flight control systenms
[AIAR 78-1274]) 378-50184

T-55 ENGINE

Radiographic examination of T55 engine

{aD-2055108] N78-31113
TABLES (DATA)

Bvaluation of methods for calculating systen
operating time 1n accordance with Reliabality
Improvement Warranty (RIW) contractual teras
[AD-205u4822]) N78-30079

TACAR

TRACALS evaluation report. TACAN, VOR, and ILS
station evaluation report, Andersen AFB, Guam
[ AD-2054288) N78-30078

TAIL ASSEBBLIBS

Correlation of model and airplane span
characterastics for a low-wing general aviation
research airplane

[AIAA PAPER 78-1477] A78-87922
Rolling tail design and behavior as affected by

actuator hinge moment lamits --- for B-1

maneuverabalaty

{AIAA PAPER 78-1500} A78-87980



TAIL ROTORS

lLarge deflection static analysis of typical
tail-wvheel structure of light aircraft by finite
element method

A78-U8864
Evaluation of a circulation control tail boom for
yav control --- OH-6 helicopter
[aD-2055116] N78-31119

TAIL ROTORS
?ptitorque training: Evaluation of effectiveness
in reducing mishap losses

{2D-2055040" N78-31092
TAKEOFF
Takeoff performance of STOL aircraft
A78-49744
Flight i1nvestigation and theory of direct
side-force control
fATIA2 78-1287]} A78-50194
TARGET ACQUISITIOW
Digital area correlation tracker
378-49951
Modular target acquisition and designation systems
378-49954
Autothreshold autoscreener/FLIR system ---
airborne target screener/Forvard-Loocking
Infrared i1mpaging systen
A78-49984

TARGET RECOGNITIOW
Constant false alarm rate detector for a pulse
radar i1n a maritime environment

A78~49975
Infrared receiver performance --- airborne warning
system by detection of target spectral signature
178-49985
TECHYOLOGICAL FORRCASTING
The U.S. Navy bets on V/STOL --- technologacal
integration for next generation aircraft design
A78-49550

Digatal system architecture for a 1980's jammer
--- for military aircraft and ships
378-49973
Metal technology for future aircraft design
N78-30115
Future needs and opportunities i1n the air traffic
control system

{GP0-98-931] N78-31076
TECHNOLOGY ASSESSHENT
Quiet, Short-Haul Research Rircraft - Current
status and future plans
[AIAY PAPER 78-1468] A78-4791¢€

Sensor technology for turbipe engine monitoring
systens
[AIAA PAPER 78-1474)] A78-47920
3 dvanced supersonic transport engine integration
studies for near-term technology readiness date
(AIRA PAPER 78-1052) A78-48487
Technology analysis - Candidate advanced tactical
fighters
fAIAA PAPER 78-1451) A78-49782
Requirements for reqgional short-haul air service
and the defimition of a flight program to
determine meighborhood reactions to small
transport aircraft
[NASR-CR-152151] N78-30070
Technical evaluation of flying weapon systeas
[RAE-LIB-TRANS-1948] N78-31087
TECHROLOGY UTILIZATION
The U.S. Navy bets on V/STOL --- technological
integration for next gemneration aircraft design
A78-49550
TELEVISION CANERAS
Guidance and control problems in semiautomatic
recovery of the Aquila RPY
[AI2r 78-1272]
TELBVISION SYSTEHS
Description and performance of the Langley visual
landing display systenm
[ NASA~-TM-78742]
TENPEBATURE CONTROL
Experimental determination of parameters of
mathematical model of airplane cabin as
regulated object with respect to air temperature
in the caban

A78-50182

R78-30073

A78-48234
TESPERATURE DISTRIBUTION
Calculation of exchange coefficients for
high-temperataure turbine blades
[ONERA, TP NO. 1978-104) 278-47348

SUBJECT IRDEX

Application of electrical analogy to the
substantiation and comparison of some analytical
pethods of determining temperature fields an
gas-turbine blades

A78-47804
TERSILE STRENGTH

The 1nfluences of residual stresses on oscillating
tensile strength and the measurement of residual
stress, with emphasis on aircraft construction
--- fatigue life of aircraft construction

materials
[ BMVG-FBWT-77-23} N78-30603
TERCON
A parametric analysis of TERCOM false fax
probabilaty --- TERrain COntour Natching
278-49997

TERNINAL CONPIGUORED VEHICLE PROGRAN
Flight demonstrations of curved, descending
approaches and antomatic landings using tame
referenced scanning beam guidance
[NASA-TH-78745]
TERAINAL PACILITIES
Application of the General Purpose Multiplex
System to the A-7E avionics

N78-30074

278-49867
TERNINAL GUIDANCE
Strapdown seeker guidance for tactical weapons
: 278-49928
TERBAIN ARALYSIS
Pattern recognition as an aid to radar navigation
A78-49855
TERRAIN FOLLOWING AIRCRAPT

The terrain following task for the advanced

tactical fighter using discrete optimal control
378-49862

Optimal terrain-aided navigation systems
[ATAR 78-1243)

The terrain following task for the advanced
tactical fighter usaing discrete optimal control
[AD-A055196] N78-31121

Optimal terrain following controller for an
optimized spline reference path
[2D-2055234]

TEST EQUIPNERT

Prench procedures for airfield pavement load

evaluation

278-50163

N78-31122

A78-49679
TEST FACILITIES
Propulsion test facilities - Capabilities and use
[AIAA PAPER 78-933] A78-48453
Ground test facilaty for aintegral rocket ramjets
[AIAA PAPER 78-934]) R78-U48458
A research program to reduce interior noise 1n
general aviation airplanes: Investigation of
the characteristics of an acoustic panel test
facility
[ NASA-CR-157587]
TEST STABDS
Use of a field bench for testing turbojet engines
A78-49731

N78-31874

TF-41 ENGINE
TF41-A-2/A78 ainflaight engine condition monitoring
system /IECHMS/

[2I2A PAPER 78-1472] A78-47918
THERMAL CYCLINRG TESTS
Aspects of the thermal fatigue strength of
gas-turbine engine components
A78-49176

THERAAL STABILITY
Effect of jet fuel autooxidation products on
thermooxidation stability
A78-49025
THERNOCHENICAL PBOPERTIES
Assessment of relative flammability and
thermochemical properties of some thermoplastic
materials
A78-49693
THERBODYHANIC CYICLES
Choice of cycle for a regenerative bypass turbojet
for long-range aircraft
278-49723
Use of a field bench for testing turbojet engines
278-49731
THERBONUCLEAR BXPLOSIOKS
On the use of zirconium 95 data from Chinese
atmospheric thermonuclear explosions to study
stratospheric transport in a one-dimensional
parameterization
A78-48062



SUBJECT IRDEX

THERBOPLASTIC RESINS
Assessaent of relative flammability and
thernmochemical properties of some thermoplastic
materials
A78-49693
THICKNESS BRATIO
Shockless airfoils with thicknesses of 20.6 and
20.7 percent chord analytically designed for a
Mach number of 0.68 and a 11ft coefficient of 0.480

{NASA-TH-X-73917] N78-30046

PHIN VINGS
Asymptotic theory of a ving moving near a solad wvall
A78-48248

Unsteady hypersonic gas flow past a thin wing of
finite span
A78-49792
THREE DINENSIONAL PLOW
Method of calculating aerodynamic coefficients of
some three-dimensional bodies with arbitrary
cross section

A78-48245
in experimental and numerical study of
three-dimensional turbulent jets
[AIRA PAPER 78-994) a78-u8471

THROTTLING

The 1nfluence of throttle augmented stabilaty
{APCS) and short period control characterastics
on the landing approach
[AD-2055892]

THRUST AUGHENRTATION

An analytical and experimental investigation of
diffusers for VSTOL thrust augmenting ejectors
TAIA? PAPER 78-1509] A78-47945

THRUST VECTOR CONTROL

The effect of thrust vectoraing and attitude
control concepts on the propulsion system of
V/STOL aircraft
{AIAR PAPER 78-1020) A78-48481

Installed performance of vectoring/reversing
non-axisymmetric nozzles
{AIAR PAPER 78-1022] 178-48482

Non-axisymmetric nozzle design and evaluation for
F-111 flight demonstration
TAIAR PAPER 78-1025] A78-48483

Vectoring non-axisymmetric nozzle jet induced
effects on a V/STOL fighter model
[AIAR PAPER 78-1080)

Perodynamic characteristics induced on a
supercritical wing due to vectoring twin nozzles
at Mach numbers from 0.40 to 0.95
{NASA-TN-78746]

Optimal terrain following controller for an
optimized spline reference path
[2D-A055238])

THRUST-WEIGHT RATIO

The 1mpact of contingency power ccncepts on V/STOL

aircraft take-off-gross-weight

N78-31123

178-48496

¥78-30039

§78-31122

[AIAA PAPER 78-926] 278-48451
TILT ROTORE AYRCRAPT
The promise of tilt rotor
A78-47266

tpproach guidance logic for a tilt-rotor aircraft
(2122 78-1295) 378-50202
TINE DEPENDENCE
Flight demonstrations of curved, descending
approaches and automatic landings using time
referenced scanning beam gunidance
[ NASA-TM-78745]
TINB LAG
Bvaluation of several secondary tasks in the
deternination of permissible time delays in
simulator visual and motion cues
{BASR-TP-1214] N78-30089
Simulator study of the effect of visual-motion
time delays on pilot tracking performance with
an audio side task
[RASA-TP-1216)
TINE SHARIKG
Air-to-air designate/track with time sharing
278-49977

N78-30074

§78-30090

TITANION ALLOYS
Metal technology for future aircraft design
N78-30115
TOLERANCRS (MECBANICS)
Analysis of GTE tolerance monitoring paraaecter
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Denmonstration of aircraft wing/store flutter
suppression systens

H78-31128
VIBRATION ISOLATORS
FPlutter suppressor for tramsonic flaight
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378-49991

Technical evaluation of flying weapon systeas

{RAE-LIB-TRANS-1948) N78-31087
Program analyses for the 5-3 weapon system

1aprovement progran

(AD-A055887] W78-31093

WEAPONS DEVELOPNENT
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