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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 Administration
for the joint use of both agencies and the scientific and techmcal community concerned with
the field of aeronautical engineering The first 1ssue of this bibliography was published 1in
September 1970 and the first supplement in January 1971. Since that time, monthly
supplements have been 1ssued

This supplement to Aeronautical Engineering -- A Special Bibliography (NASA SP-7037)
lists 538 reports, journal articles, and other documents originaily announced 1n October 1977
n Scienttfic and Technical Aerospace Reports (STAR) orn International Aerospace Abstracts
(1A4A4)

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

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

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

An annual cumulative index will be published



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A77-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc (AIAA), as follows  Paper copies are
available at $5 00 per document up to a maximum of 20 pages The charge for each additional
page 1s 25 cents Microfiche'” are avallable at the rate of $150 per microfiche for documents
identified by the # symbol following the accession number A number of publications, because of
their special characteristics, are available only for reference in the AIAA Technical Information
Service Library Minimum airmail postage to foreign countnes 1s $1 00 Please refer to the accession
number, e g, (A77-10026), when requesting publications

STAR ENTRIES (N77-10000 Seres)’

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

Avall NTIS Sold by the National Technmical Information Service Prices for hard copy (HC)
and microfiche (MF) are indicated by a price code followed by the letters HC or MF n
the STAR citation Price codes are given in the tables on page vn of the current i1ssue
of STAR

Microfiche'” 1s available regardless of age for those accessions followed by a # symbol
Inihally distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) 1s
available at greatly reduced unit prices For this service and for information concerning
'+ subscription to NASA printed reports, consult the NTIS Subscription Unit

NOTE ON ORDERING DOCUMENTS When ordering NASA pubtications (those followed
by the * symbol), use the N accession number NASA patent applications (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 ine of the citation not by the N accession number It 1s
also advisable to cite the title and other bibliographic dentification

Avail SOD (or GPO) Sold by the Superintendent of Documents, US Government Printing
Office. 1n hard copy The current pnce and order number are given following the
availlabiity line  (NTIS will fill microfiche requests, at the standard $3 00 price for
those documents dentified by a # symbol )

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

(1) A microfiche 1s a transparent sheet of fiim 105 by 148 mm in size contaiming as many as 60 to 98 pages of
information reduced 10 micro images (not to exceed 26 1 reduction)



Avall ERDA Depository Libranes Orgamizations in US cities and abroad that maintain
collections of Energy Research and Development Administration reports. usually in
microfiche form, are hsted in Nuclear Science Abstracts Services avalable from the
ERDA and its depositories are described in a booklet, Science Information Available
from the Energy Research and Development Administration {T1D-4550). which may be
obtained without charge from the ERDA Technical Information Center

Avail Univ Microfims 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

Avail USGS Onginals of many reports from the US Geological Survey, which may contain
color flustrations, or otherwise may not have the gquahty of llustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the hibranes of
the USGS field offices whose addresses are listed in this introduction The libraries
may be querted concerning the availabiity of specific documents and the possible
utiization of local copying services, such as color reproduction

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

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

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

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

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

Other avallabiites If the pubhcation i1s 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 hne



GENERAL AVAILABILITY

All publications abstracted in this bibliography are available to the public 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 hbraries prior to ordering any publication inasmuch as
many of the documents have been widely distributed by the i1ssuing agencies, especially NASA
A listing of public collections of NASA documents 1s included on the inside back cover

(=]

SUBSCRIPTION AVAILABILITY

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

Vi



ADDRESSES OF ORGANIZATIONS

Amencan Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave

New York, NY 10017

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

Commuissioner of Patents
U S Patent Office
Washington, D C 20231

Energy Research and Development
Administration

Technical Information Center

PO Box 62

Oak Ridge. Tennessee 37830

ESA-Space Documentation Service
ESRIN

Via Galileo Galiles

00044 Frascat: (Rome) ltaly

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

Sctentific and Technical Information
Office (KSI)

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

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

University Microfilms

A Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Ltd
Tylers Green
London, England

U S Geological Survey

1033 General Services Administration
Building

Washington, D C 20242

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

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

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

Zentralstelle fur Luftfahrtdoku-
mentation und -Information

8 Munchen 86

Postfach 880

Federal Republic of Germany
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TYPICAL CITATION AND ABSTRACT FROM ST7AR

NASA SPONSORED
DOCUMENT AVAILABLE ON
MICROFICHE

r—oN77-10048%§ Lockheed Missiles and Space Co Sunnyvale «e——
Calhf Research and Development Div

NASA ACCESSION CiIVIL USES OF REMOTELY PILOTED AIRCRAFT 8 \ ] CORPORATE
NUMBER , Report SOURCE
Jon R Aderhold G Gordon and George W Scott Jul 1976 -

28 p ref
TITLE {Contract NAS2-8935)
(NASA-CR-137895  LMSC-D057322) Aval  NTIS L PUBLICATION
HC A03/MF A01 CSCL 01C DATE
AUTHORS The economic, technical and environmenta! imphcations of

remotely piloted vehicles (RVP) are examined The time frame

1s 1980-85 Representative uses are selected. detailed functional AVAILABILITY
CONTRACT and performance requirements are denved for RPV systems and SOURCE
OR GRANT conceptual system designs are dewised Total system cost

companisons are made with non-RPV alternatives The potential

market demand for RPV systems i1s est:tmated Environmental
REPORT and safety requirements are examined and legal and regulatory COSATI
NUMBERS concerns are identified A potential demand for 2.000-11,000 CODE

RVP systems 1s estimated Typical cost savings of 25 to 35%
compared to non-RPV alternatives are determined There appear
to be no environmental problems, and the safety 1ssue appears
manageable Author

TYPICAL CITATION AND ABSTRACT FROM /44

NASA SPONSORED AVAILABLE ON
A77-10214 * # R cedure f d MICROFICHE
- esizing procedure for structures under com-
'A"UAMA:E%CM bined mechanical and thermal loading H M Adeima ASA, AUTHORS
Langley Research Center, Hampton, Va) and R Narayanaswami
(Otd Domunion Unwersity, Norfolk, Va) A/AA Journal, vol 14,
TITLE Oct 1976, p 1484 1486 6 refs 1
The fully-stressed design {FSD} appears to be the most widely AUTHOR'S
PUBLICATION used approach for sizing of flight structures under strength and AFFILATION

DATE minimum-gage constraints Almost all of the experience with FSD
has been with structures primanly under mechanical loading as
opposed to thermal loading In this method the structural sizes are
1terated with the step size, depending on the ratio of the total stress
to the allowable stress In this paper, the thermat fully stressed design
{(TFSD) procedure developed for problems involving substantial
thermal stress is extended to biaxial stress members using a Von
Mises fallure criterion The TFSD resizing procedure for uniaxial
stress is restated and the new procedure for biaxial stress members is
developed Results are presented for an application of the two
procedures to size a simphfied wing structure SD

vil
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A77-40638 Monitoring Concorde emissions. H  Segal
(FAA, Office of Environmental Quahity, Washington, D C) [Awr
Pollution Control Association, Annual Meeting, 70th, Toronto,
Canada, June 20-24, 1977, Paper 77-413) Awr Pollution Control
Association, Journal, vol 27, July 1977, p 623-630 10 refs

The low-altitude emission plume of Concorde was investigated
to determine any adverse effects on air quality at Dulles Airport and
n the nearby Sterbing Park Community resulting from its operation
The change in pollutant concentrations from a single aircraft as it
started, taxied, and took off was measured by six mobile air quality
control stations and two vertical towers using continuously recording
instruments coupled with high-speed chart recorders Preliminary
results show that the average CO concentration of Concorde
emissions 1s 17 times greater than that of any other aircraft
monitared However, CO emussions from Concorde are undetectable
at 2000 ft from the taxung aircraft The single event emissions of
Concorde contribute less than 01 ppm of CO to ambient arr
concentrations at locations as close as 200 ft from a taxiing arcraft
Tower measurements show that the hot emission plume tends to e
close to the ground CKD

A77-40643 Transmissometer measurement of particulate
emissions from a jet engine test facthity D P Y Chang (California,
University, Davis, Cahf, USAF, Regional Environmental Health
Laboratory, McClellan AFB, Calif} and B C Grems (USAF, Cwil
Engineering Center, Tyndall AFB, Fla) Aw Pollution Control
Association, Journal, vol 27, July 1977, p 673-675

An optical transmissometer was assessed as a possible means of
monitoring potential mass emissions 1n turbojet test facilities
Simultaneous cascade impactor samples and opacity measurements
were used to determine the relationship between mass concentration
and plume opacity A correlation coefficient of 0 87 was found ip a
least squares regression analysis of total mass concentration on
optical density A better correlation coefficient was obtained when
particles with diameters greater than 3 microns were excluded
However, a successful correlation of total mass emissions rate with
opacity 15 believed to be unhikely, even for smaller engines CKD

A77-40665 Real time aerial reconnaissance using the
return-beam vidicon M J Cantella and R J Gildea RCA Engineer,
vol 22, Apr-May 1977, p 30-35 7 refs USAF-supported research

Testing has established the return beam vidicon (RBV) as a
feasible real-ume reconnaissance sensor under a variety of flight
profiles and visibility conditions, and especially in low-contrast
conditions Advantages of the RBV include one foot resolution at
10,000 feet, ‘snapshot’ operation, in which exposure, readout, and
erasure time ntervals are segregated, slow-scan readout, electronic
zoom, and automatic black level correction, allowing the camera to
function In poor visibility The reconnaissance system consists of an
arrborne pod, mounted on an RF-4C aircraft, and a ground station to
monitor and record data The ground station includes a cathode ray
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tube display and a primary recorder using an electron beam to record
on 5nch film JMB

A77-40700 * 4 Computation of viscous transonic flow about a
Iifting airfoil L Walitt (Numencal Continuum Mechanics, Inc,
Woodland Hills, Calif ), L S King (NASA, Ames Research Center,
Moffett Field, Calif ), and C Y Liu {California, University, Los
Angeles, Caltf ) American Institute of Aeronautics and Astronautics,
Fluid and Plasmadynamics Conference, 10th, Albuquerque, N Mex ,
June 27-29, 1977, Paper 77-679 11p 33 refs

The Reynolds averaged Navier-Stokes equations are solved
numerically for the viscous transonic flow about a stationary NACA
64A010 airfol in free air This paper presents descriptions of the
numerical method, turbulence models employed, and boundary
conditions appropniate to simulation of free-air fight Computed
results are presented for the airfoil at a free-stream Mach number of
0 8, angles of attack of 0 and 2 deg, and a Reynolds number based
on a chord of 4 x 10 to the 6th For the lifting case, unsteady
periodic motion was calculated along the aft portion of the airfoil
and 1n 1ts wake Recent experimenta! results obtained by Johnson
indicate penodicity aft of the shock closely approximates the
computed frequency, but the amplitude of the disturbances was
significantly less than the calculated amplitude {Author)

A77-40703 # Acoustic properties of pneumatic vortex
sprayers (Akusticheskie svoistva vikhrevykh pnevmaticheskikh for-
sunok) A N Belousov, lu A Knysh, and S V Lukachev
Aviatsionnaia Tekhnika, vol 20, no 1, 1977, p 17-22 7 refs In
Russtan

Experiments have shown that pneumatic vortex sprayers can be
used to generate intense oscillations of velocity and pressure in the
acoustic frequency range The frequency and amplitude of oscilla-
nons can be selected by varying the geometrical dimensions of the
sprayers and their mode of operation It s shown that the level of
sound pressure produced 1s sufficient to intensify mixing and
combustion processes tn the combustion chambers of gas turbine
engines BJ

A77-40708 # Certain problems associated with the applica-
tion of the transpiration cooling of gas turbine engine blades
{Nekotorye problemy primenenua poristogo okhlazhdenna lopatok
GTD} V M Epifanov Awviatsionnaia Tekhnika, vol 20, no 1, 1977,
p 4247 12refs In Russian

Attention is given to problems associated with the implementa-
tion of the transpiration cooling of turbine blades for cases of high
temperatures of working fluid before the turbine Emphasis is on the
augmentation of energy loss due to coolant injection, contamination
of the pores by foreign particles carried in by the coolant and the
working fluid, and the oxidation of the porous material and its
mechanical properties BJ

A77-40711 ¥ The effect of the structural features of a
combustion chamber on the emission of toxic compounds (Vluante
konstruktivnykh osobennoster kamery sgoranua na vykhod toksi-
cheskikh soedinenu) A V iviiev, lu A Knysh, and V P Lukachev
Aviatsionnaia Tekhmika, vol 20, no 1, 1977, p 60-65 5 refs In
Russian

Experiments were conducted mvestigating the influence of
modifications in combustion chambers of gas turbine engines on
completenegss of combustion and the emission of toxic gases The




A77-40712

charactenistics of the toxic exhaust gases of the NK-12CT gas turbine
engine with two types of fuel sprayers were determined for the case
of methane combustion It 1s shown that by replacing fiuidic-gas
sprayers with centrifugal sprayers, it i1s possible to reduce the
emission of nitrogen oxides by 40-50% BJ

A77-40712 # Analytical construction of the throttle charac-
teristic of a gas turbine engine (K analiticheskomu postroeniiu
drossel’not kharaktenistiki GTD) 1u V Kozhevnikov Awiatsionnaia
Tekhnika, vot 20, no 1,1977, p 66-71 In Russian

The problem of an analytical representation of the throttle
characteristic of a gas turbine engine is examined with consideration
of statistical data on engine parameters An optimal solution s
obtained to the problem in the context of hnear estimation theory
The optimization criterion s a minmimum estimate-error dispersion in
an arbitrary regime with respect to the totality of engines of a given
series BJ

A77-40715 # Statistical modeling of the optimal adjustment
of the parameters of a gas turbine engine {Statisticheskoe modeliro-
vanie optimal’'not otladki parametrov GTD) lu V Meluzov Awa-
tstonnaia Tekhnika, vol 20, no 1, 1977, p 83 88 5 refs in Russian

This paper examines digital statistical ssmulation of gas turbine
engine tests In an nvestigation of the efficiency of adaptive
algorithms of optimal estimation and correction Particuiar attention
is paid to the tdentification of the dependence of engine character-
1stics on regulating elements and to the determination of the number
of requued corrections of engine charactenstics as a function of the
amount of a priori information on the distribution of engine
parameters BJ

A77-40721 # Structural-togic diagram for ensuring high-rate
products (Strukturno-logicheskaia skhema obespechenna pokazatele:
kachestva szdelu) A S Shevelev Awatsionnais Tekhnika, vot 20,
no 1,1977,p 117-124 In Russian N

The paper deals with the application of automation and
computers to the development of technological processes in the
arrcraft industry  Specifically, a structural-logic diagram, using which
a functional connection can be established between design pa
rameters and technological factors, 1s proposed as a means of
obtaining rehable ymittal information for use in the development of
automated and computer aided technological processes VP

A77-40725 # Study of the inflow process to an air scoop
with a screen, using an EGDA integrator {Issledovanie protsessa
vtekanna vozdushnogo potoka v vozdukhozabormk s ekranom
metodom EGDA} I A Grishin, V F {vannikov, and E D Nesterov
Avwviatsionnata Tekhnika, vol 20, no 1, 1977, p 134 137 In Russian

Using the EGDA 9/60 integrator, patterns of flows to a plane air
scoop were obtained on electrically conducting paper at various
distances between the scoop’s axis and a screen The patterns are
represented 1n the form of a grid composed of hnes of flow and
equipotentials The velocities at the grid nodes are determined by a
method proposed by Fil’chakov and Panchishin (1961) The effect of
injection of foreign matter 1s studied by analyzing the flow field in
front of the scoop Means of reducing this effect are examined VP

A77-40726 # Selection of an atomizer and 1ts modes of
operation for the removal of ice deposits, frost and frozen snow from
arrcraft surfaces (Vybor raspylitelia 1 rezhimov ego raboty dha
udalenna lechanykh otiozhenw, ineia 1+ primerzshego snega s poverkh-
noster samoleta) M la Moroshkin, V. N Smolin, lu A Skobel‘tsyn,
and A F Komlev Awiatsionnara Tekhnika, vol 20, no 1, 1977, p
137-140 In Russian

A77-40830 * # Unsteady lineanized transonic flow analysis for
slender bodies D D Liu (Northrop Corp, Hawthorne, Calif ), M F
Platzer (U S Naval Postgraduate School, Monterey, Calif ), and S Y
Ruo (Lockheed-Georgra Co, Marietta, Ga ) A/AA Journal, vol 15,
July 1977, p 966-973 29 réfs Research supported by the
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Lockheed-Georgia Independent Research Program and Northrop
Independent Research Program, Contract No NAS8-20082

An unsteady lineanized formulation based on Oswatitsch-
Keune’s parabolic method 1s developed to analyze transonic flow
past oscillating slender bodies In contrast to the widely used integral
transform method, 1t 1s shown that all solutions can be derived by a
simpler method directly in the physical plane By various expansion
procedures, low-frequency solutions then are derwved according to
two clearly defined frequency ranges Adams-Sears’ iteration 15
employed to account for the second-order effects Stability derwva-
tives are compared with availlable theories and data It 1s found that
the derivatives depend more sensitively on thickness than on the
reduced frequency Finally, a criucal assessment of the present
method 1s given {Author)

A77-40834 * Expansion tunnel performance with and with-
out an electromagnetically opened tertiary diaphragm C G Miller
{(NASA, Langley Research Center, Entry Gas Dynamics Group,
Hampton, Va) A/AA Journal, vol 15, July 1977, p 10451047

A study was conducted to examine the effect of synchroniza
tion of an electromagnetically opened tertiary diaphragm with flow
arrival at the diaphragm on the pitot pressure measured at the test
sectton of an expansion tunnel The effect of tertiary diaphragm
pressure ratio {ratio of initial nozzle pressure to quiescent accelera-
tion section piessure} on the pitot pressure time history 1s also
determined The inadequacy of a pressure transducer protection
arrangement used in previous expansion tube and expansion tunnel
tests was revealed BJ

A77-40901 # Hot gas dynalpy test bench for model testing
of jet or turbofan outlet systems J Coste and P Broussaud
(ONERA, Chatillon-sous Bagneux, Hauts de-Seine, France} (Super-
sonic Tunnel Association, Semiannual Meeting, 46th, Columbus,
Ohio, Sept. 30-Oct 1, 1976 ) ONERA, TP no 1977-7E, 1977 9 p

The hot gas dynalpy test bench which s described enables
simulating directly the performance of jet engine exhaust nozzles and
afterbodies with real gas duplicating real engine outflow conditions
in dynalpy, composition, and temperature The compressed air
supply, kerosene burner, the ducts for the primary (hot) and
secondary (cold) arr flows, and the pressure and temperature
measurement arrangements are described Some models used 1n
calibration tests are shown, and some tests results showing the thrust
measurement repeatability on a given model are presented PTH

A77 40924 Critenia for large scale fire testing of aircraft
interiors R B Williamson and H Hasegawa {(Califormia, University,
Berkeley, Calif } National Fire Protection Association, International
Seminar on Aircraft Rescue and Fire Fighting, Geneva, Switzerland,
Sept 13-17, 1976, Paper 32 p

Key considerations in desugﬁmg atrcraft fire safety include
controlling the risk of fire outbréak, containing fire within interior
spaces, maintaining structural integrity and air-worthiness during
fires, and reducing the toxic threa‘t of combustion products A test s
developed for the containment of fire in interior spaces, similar to
the standard fire containment test for buiding materials The test
allows comparative data to be obtained on the fire resistance of
newly-developed aircraft interior panels Toxic gas analyses and
bioresponse data are also given, and calculations are made to
determine the amount of time needed to burn through the test
specimen, to reach excessive temperature levels on the back face of
panels, and to reach untenabie smoke conditions JMme

A77-40925 The airport and fire from the awrport fire
chief’'s view S U van der Meulen (Luchthaven Schiphol, Amster-
dam, Netherlands) National Fire Protection Association, Interna-
tronal Seminar on Aircraft Rescue and Fire Frghting, Geneva,
Switzerland, Sept 13-17, 1976, Paper 9p

A77-40926 Lessons from individual aircraft fire accidents
TWA L1011 aircraft fire - Logan International Asrport, Boston,



Massachusetts, US A, 20 Apnil 1974 G H Tryon (National Fire
Protection Association, Boston, Mass) WNatronal Fire Protection
Association, International Seminar on Aircraft Rescue and Fire
Fighting, Geneva, Switzerland, Sept 13-17, 1976, Paper 7 p

A77-40927 An evaluation of worldwide transport aircraft
fire experiences A F Taylor (Cranfield Institute of Technology,
Cranfield, Beds, England) WNational Fire Protection Association,
International Seminar on Aircraft Rescue and Fire Fighting, Geneva,
Switzerland, Sept 13-17, 1976, Paper 35p 6 refs

This further study of turbine engined transport arrcraft accr-
dents has concentrated on 269 survivable accidents where there was
either a post impact fire, major fuel spillage or an inflight fire
involving the fuel An evaluation has been made of the effects on the
final fatality rate of such parameters as fuel type, arcraft type and
size, load factor, initial )impact severity, phase of flight and type of
flight The advantage of kerosine over wide cut gasoline 1s again
confirmed and 1t 1s shown that the majonty of people who die by the
effects of fire do so in approach accidents but nevertheless in those
involving comparatively few or no deaths directly due to the actual
wapact Turboprops and jets exhibit a different pattern of cause of
death and although a higher proportion of turboprop accidents occur
during the approach this does not account for the difference When
considering fire alone the effects of aircraft age and type are small
compared to the effects of fuel volatihity (Author)

A77-40928 Crash management at arports J C  Self
(Aerospace Management Services International, Los Angeles, Calif )
National Fire Protection Association, International Semunar on
Arrcraft Rescue and Fire Fighting, Geneva, Switzerland, Sept 13-17,
1976, Paper 11 p

Meshing of community supported rescue agencies (mutual aid or
cwvil defense organizations) and airport based crash rescue teams is
discussed Generally an airport should concentrate on providing
immediately needed services, such as prompt firefighting In
accidents nvolving serious fire, for example, only sixty to ninety
seconds may be available for evacuating the cabin Evacuation teams
should arrtve with the second wave of firefighting equipment and
should be equipped to gain access to the cabin in the presence of fire
damage and 1n any crash configuration, be able to work 1n a toxic
atmosphere, and be tramned in using backboard and other victim
handling techmiques Back up manpower should be capable of
controlling crowds, manning first aid stations, and coordinating
airport and community rescue services Creating a victim profile and
a spectrum of hypothetical accidents 15 discussed, and a typical
response system for an airport with two ambulances, a paramedic
team, and one doctor 15 puthned The tme periods needed to
evacuate, triage, transport, and begin treatment of victims are also
defined JMB

A77-40929 US air carrier acaidents involving fire /1965
through 1974/ R L Schleede (National Transportation Safety
Board, Bureau of Aviation Safety, Washington, D C) MNational Fire
Protection Association, International Seminar on Aircraft Rescue
and Fire Fighting, Geneva, Switzerland, Sept 13-17, 1976, Paper 24
p

A previous 10 year study (1955-1964) published by CAB s
updated for the 1965 1974 period and although the number of
people involved in certifted air carrier aircraft accidents 1s found to
have increased over the previous decade, the numbe: killed in those
accidents and the number of deaths due to fire have decreased
Accident data 1s divided into categortes according to the survivability
of the accident {ranqing from those incidents in which all occupants
were killed, to those in which all injuries were minor}, and the origin
of the fire {in-flight, as a result of impact, or on-ground) Comparison
between accident rates of US air carriers in all operations and U S
air carriers 1in passenger service is also made, with non passenger
operations found to involve a greater incidence of fire accidents
Pievious suggestions for improving survival rates are recapitulated,
includirg  increasing strength of environmental structures and
occupant restraints, developing of fuel inerting and fire suppression
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systems, reducing toxic fumes from burning cabin matenals, improv-
ing evacuation procedures, and improving effectiveness of airport
firefighting and rescue facilities Statistics are presented showing
good improvement 1n some of the areas mentioned above JMB

A77-40930 Overseas National Airways DC-10-30 CF fire -
November 12, 1975, JFK International Airport, New York, New
York J W Hannan and A M Sloane {Port Authority of New York
and New Jersey, New York, NY )} WNatonal Fire Protection
Association, International Semminar on Aircraft Rescue and Fire
Fighting, Geneva, Switzerland, Sept 13-17, 1976, Paper 11 p

A77-40931 The awrport and fire from the air carrier’s view
P R Powers {Amencan Arrhnes, Inc, Flushing, N Y ) National Fire
Protection Association, International Semnar on Aircraft Rescue
and Frre Fighting, Geneva, Switzerland, Sept 13-17, 1976, Paper 9

The ability of airport firefighting crews to provide adequate
protection and assistance to air carriers in the case of accidents
involving fires or entaling risk of fire 1s assessed The performance of
firefighting crews in four recent jet aircraft accidents 1s evaluated
Problems arising from failure to designate authority and responsibil-
ity in firefighting efforts and difficulties in coordinating firefighting
and rescue operations are discussed The need for strict standards
regarding the traiming of firefighting and rescue personnel and
equipment 1s stressed, together with the wmportance of developing
plans for integrating aveulable personnel and equipment in indwidual
awports CKD

A77-40932 Vehicles and extinguishants (Les véhicules et
les extincteurs) R Pizel {Aeroport de Paris, Service Etudes Securité,
Orly Airport, France) National Fire Protection Association, Inter-
national Semmar on Aurcraft Rescue and Fire Fighting, Geneva,
Switzerland, Sept 13-17, 1976, Paper 9p In French

Three fire-extinguishing foams used to combat arrcraft fires are
compared with respect to the quantities of precursor water and
powder required for different categories of airports The three foams
are a protein foam, an aqueous film-forming foam, and a fluoropro-
tein foam (FP 70) The properties of the fluoroprotein powder are
examuned Charactenstics of the fire-fighting vehicles which transport
the foam precursors are discussed, and powder and water dehvery
rates are examined Other topics, such as fire-fighting in a fog and the
development of foam-delivering boats for use at airports adjacent to
a body of water, are considered ML

A77 40933 Combined agent techmiques and new agent
developments W Mutzelburg {Flughafen Berlin Tegel, Berlin, West
Germany) National Fire Protection Association, [International
Seminar on Aircraft Rescue and Fire Fighting, Geneva, Switzerland,
Sept 1317, 1976, Paper 28 p In German

The use of suitable matenals for the production of foam in
aircraft fire-fighting applications 1s discussed, taking into account the
definitions of terms employed in the description of the character-
istics and the effectiveness of the extinguishing agent Details
concerning the applicatton of the various avallable agents are
discussed and the effects produced by the different agents are
compared A description s also presented of a new extinguishing
agent which utihzes the heat of the fire for the foam generating
process The agent consists essentially of a AFFF-Halon emulsion

GR

A77-40934 The aircraft and fire from the fire protection
engineer’s view W H McClarran (Society of Fire Protection
Engineers, Boston, Mass ) National Fire Protection Association,
International Sermunar on Awrcraft Rescue and Fire Fighting, Geneva,
Switzerland, Sept 13-17, 1976, Paper 10 p

Fire hazards associated with arcraft are described it 15 urged
that matenals used for interior finishing be tested In the actual
environment and configuration in which they would occur 1n an
arrcraft Problems associated with jet fuels and the flammable ol
used 1n hydraulic systems are examined, and the fire hazards caused



A77-40935 ~

by combustibles in the form of maintenance matenials, supplies, and
passenger carry on luggage are discussed Design modifications that
would reduce these hazards are considered ML

A77-40935 Extinguishants for aircraft fire fighting - Auxil-
tary fire suppressants S B Martin and R S Alger {Stanford
Research Institute, Menlo Park, Calif) National Fire Protection
Association, International Serminar on Aircraft Rescue and Fire
Fighting, Geneva, Switzerland, Sept 13-17, 1976, Paper 25p 6 refs
Effective as 1t 1s against the class B fires that commonly result
from aircraft mishaps, foam 1s not the whole answer Some kinematic
situations often require the application of auxihiary agents This
paper reviews recent test and evaluation work pertaining to the
selection and effective use of auxiliary agents, including research
with halocarbon and dry-chemical agents This review deals with
three aspects of the fire suppression system (1) agents, (2)
application equipment, and (3) operation techmiques Specific
emphasis 1s given to techno economic criteria for selecting agents to
fit particular situations and to test methods for evaluating equipment
and application techniques The significance of test results from

kinematic fuel fires 1s discussed with respect to firemen training
(Author)

\

A77-40936 Safety on board/evacuation procedures and
training of cabin crew L Kozlowsk: (Swissair AG, Zunch, Switzer-
land) Natronal Fire Protection Association, International Seminar on
Asrcraft Rescue and Fire Fighting, Geneva, Switzerland, Sept 13-17,
1976, Paper 10 p

Survival in the case of aircraft accidents occurring at or near the
airfield depends on seriousness of the emergency landing (fire,
structural damage, gear collapse)}, the number of exits not blocked by
fire, the adequacy of evacuation equipment and procedures, and
efficiency of the ground rescue personnel and their fire fighting
equipment Suggestions for improving evacuation procedures include
use of shdes that are functional under a variety of arrcraft attitudes
on crash, Increased passenger briefing, and availability of ground
equipment for speedy removal of passengers from aircraft with exits
Ifive meters above ground Furthermore, the number of cabin
‘attendants should n general equal the number of exits, with an
addittonal attendant provided to secure overwing life rafts Types of
"‘unprepared emergencies’ {1 e, those for which there is no time to
secure cabin and passengers) and ‘prepared emergencies’ are listed,
procedures to cope with these contingencies should be frequently
rehearsed by cabin attendants JMB

A77-40837 * A composite system approach to aircraft cabin
fire safety D A Kourtides, J A Parker, W J Gilwee, Jr, N R
Lerner (NASA, Ames Research Center, Moffett Field, Calif}, C J
Hilado, L A LaBossiere (San Francisco, Unsversity, San Francisco,
Cahf}, and M-T Hsu (San Jose State University, San Jose, Cahf )
National Fire Protection Association, International Semunar on
Agrcraft Rescue and Fire Fighting, Geneva, Switzerland, Sept 13-17,
1976, Paper 49 p 20 refs
The thermochemical and flammability characteristics of two
polymeric composites currently in use and seven others being
considered for use as aircraft interior panels are descnibed The
properties studied included (1) limiting oxygen index of the
composite constituents, (2} fire containment capability of the
composite, (3} smoke evolution from the composite, (4} thermo-
gravimetric analysis, {5) composition of the volatile products of
thermal degradation, and {6) relative toxicity of the volatile products
of pyrolysis The performance of high-temperature laminating resins
such as bismateimtdes 1s compared with the performance of phenolics
and epoxies The relationship of increased fire safety with the use of
polymers with high anaerobic char yield 1s shown Processing
parameters of one of the bismaleimide composites is detailed
(Author)

A77-40938 Aucraft fire fighting tactics - Handling of
equipment A J Koppert {Ministene van Verkeer en Waterstaat,
Rijksluchtvaartdienst, The Hague, Netherlands) National Fire Pro-
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tection Association, International Seminar on Aircraft Rescue and
Fire Fighting, Geneva, Switzerland, Sept 13-17, 1976, Paper 6p
Rescue equipment and techniques in use at Dutch airports are
discussed  An nexpensive firefighting unit designed for single-man
operation at the smallest airports 1s described, as well as a larger
version of the same vehicle, employing a combination of premix and
dry chemical extinguishing agents A medium-sized airport requires
one of the larger vehicles and two foam tenders, while a large airport
(such as the Schiphol Airfield) requires at least two sets of this
equipment, operating from separate stattons Use of monitors and
hoselines 1n combatting open fuel fires 1s assessed, together with the
special problems of engine and wheel fires Techniques for forcing
entry into disabled craft and evacuating victims are considered, and a
portable breathing apparatus permitting nine minutes of rescue work
ume inside a smoke-filled craft is described JMB

A77-40939 Lessons from indwidual aircraft fire accidents -
Accident of the Boeing 707-PP-VJZ at Saulx-les-Chartreux, July 11,
1973 B V Hewes {National Fire Protection Association, College
Park, Ga) WNational Fire Protectron Association, International
Seminar on Aircraft Rescue and Fire Fighting, Geneva, Switzerland,
Sept 13-17, 1976, Paper 7p

A77-40940 The aircraft and fire from the pilot’s view B
V Hewes {International Federation of Air Line Pilots Association,
London, England, Air Line Pilots Association, International, Wash
ington, D C) Natonal Fire Protection Association, International
Serminar on Aircraft Rescue and Fire Fighting, Geneva, Switzerland,
Sept 1317, 1976, Paper 6 p

An airline pilot 1s concerned with fire both in the air and on the
ground Fortunately, n flight engine fires are very rare and 1t 1s
hoped that with suitabte improvements of cabin interiors the in flight
fire hazard will soon be eliminated However, the situation regarding
the crash fire 15 entirely different Experimentation with modified
fuels has only had limited success The approaches which remain to
reduce significantly the crash fire hazard involve crashworthy, fuel
systems and improved fuel containment Such systems are now being
retrofitted to helicopters and race cars with considerable success
Airline piiots have requested that a stmilar system be designed for
commercial aircraft GR

A77 40941 Handling aircraft accident/incident survivors
and victims - Accountability techniques and body management G J
Haas {Lee County, Div of Protective Services, Fla )} National Fire
Protection Association, International Semunar on Aurcraft Rescue
and Fire Fighting, Geneva, Switzerland, Sept 13 17, 1976, Paper 13

The farge number of victms involved in many arrcraft aceidents
necessitates waiver of jurisdictional boundaries among rescue teams,
more widespread use of trauma kits and multi casualty kits, and
training of aircraft crash specialist teams in problems of extrication
and handling of vicms Training should emphasize the need to
stabilize victims rather than treat them, tagging and classification of
casualties to prevent duphication of victim evaluation, and the use of
a ‘triage’ system, 1 e, separation of victims nto three categories,
from assumed fatalities to those requiring speedy treatment, to
those not needing mmediate attention The distinction between
mitial, intermediate, and advanced treatment s made, and co
ordinating the removal of casualties by ambulance and the distribu
tion of victims to hospitals 15 also discussed Procedures 1n body
removal and dentification are described, with attention given to the
role of autopsies in the eventual determunation of the causes of a
crash JMB

A77 40943 Methods to measure aircraft fire fighting
equipment capabilites G B Geyer (FAA, National Awviation
Facthties Experimental Center, Atlantic City, NJ} National Fire
Protection Association, International Seminar on Aurcraft Rescue
and Fire Fighting, Geneva, Switzerland, Sept 13 17, 1976, Paper 44

p



Foam dispensing systems employed in airport firefighting are
analyzed The influence of nozzle shape and rate of discharge on the
shape and depth of foam deposits 1s compared for protein foam and
aqueous-film-forming foam (AFFF)} Full-scale fire modeling experi-
ments involving both types of foam are performed to determine the
fire control time under various conditions, including foam applica-
uon with an operator positioned on the monitor platform and using
a hand-operated override system, application with a fireman posi-
tioned at the nozzle console to change foam pattern at the discretion
of the nozzle operator, and application with an operator on the
monitor platform using an electro-pneumatic monitor control
Among the recommendations for improving performance are devel-
opment of a foam range finder based on nozzle elevation and
azimuth position, and use of devices to increase solution discharge
rate Problems of visibility from the cab of the firefighting vehicle
and the relative efficacy of protein foam and AFFF are also
discussed JMB

A77-40944 The airport fire defense - The basic mission
and needs R J Ferguson {British Airports Authority, London,
England) WNawtonal Fire Protection Association, International

Seminar on Aircraft Rescue and Fire Fighting, Geneva, Switzerland,
Sept 13-17, 1976, Paper 10 p

The basic mission of airport fire defense involves the ability to
respond to a fire within three minutes and preferably in less than two
minutes, the maintanance of survivable conditions within the aircraft
until fire control has been achieved, the creation of safe conditions
for evacuation or rescue, and the effective transportation of
casualities To fulfill this mission specialized equipment and training
are needed Aspects of the basic misston and needs are discussed, and
traits of airport accidents are considered ML

A77-40946 Extinguishants for aircraft fire fighting foam-
ing agents - Protein, fluoroprotein and AFFF L R DiMaio {National
Foam System, Inc, Lionville, Pa} National Fire Protection Associa-
tion, International Semnar on Aircraft Rescue and Fire Fighting,
Geneva, Switzerland, Sept 13-17, 1976, Paper 12 p 8 refs

The three foams which are used as primary agents include a
regular type involving protein, an aqueous fitm-forming foam, and a
fluoroprotein type The regular protein-type mechanical foams,
based on hydrolyzed protein, are and have been tn use for over 30
years The AFFF or aqueous fiim forming foam makes use of
fluorinated surfactants The fluoroprotein type 1s a protein based
liquid which s modified by the addition of a selected fluorinated
surfactant which bonds ttself loosely to the protein to give the foam
oleophobicity GR

A77-40947 Improving fire prevention measures on board
commercial transport aircraft (Comment s’améliore la securité contre
I'iIncendie & bord des avions de transport public) A Blavy (Societé
Nationale Industrielle Aérospatiale, Suresnes, Hauts-de-Seine,
France) Natronal Fire Protection Association, International Serminar
on Arrcraft Rescue and Fire Fighting, Geneva, Switzerland, Sept
13-17, 1976, Paper 8 p In French
Several aspects of fire control for commercial transport aircraft
are considered with attention to measures that would reduce the
hkelihood of a fire starting, or would protect crew and passengers if a
fire does start, or would facihitate fighting the fire The economics of
fire control systems in general as well as space and weight constraints
are considered The causes of onboard aircraft fires are discussed
ML

A77-40948 The aircraft and fire from the operator’s view
J J Brenneman (United Airhines, Inc, San Francisco, Cahf)
National Fire Protection Association, International Semnar on
Aircraft Rescue and Fire Fighting, Geneva, Switzerland, Sept 13 17,
1976, Paper 10 p

A77-40950 Balancing the costs of rescue services and fire
fighting among different categories of airports (Equilibre des colits
des services de sauvetage et de lutte contre I'incendie entre les
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différentes categories d'aéroports) F Ansart (Direction Generale de
I’Aviation Civile, Service Technique de la Navigation Aenienne, Paris,
France) National Fire Protection Association, International Semnar
on Aircraft Rescue and Fire Fighting, Geneva, Switzerland, Sept
13-17, 1976, Paper 16 p In French

The difficulties that munor arrports face in financing rescue
services and fire fighting procedures suitable for the largest airplanes
are examined, and the costs are analyzed with respect to traffic A
method of balancing costs 1s proposed which s based on the total
traffic of the airport as the total traffic 1s a determinant of its actual
resources Cost efficiency optimization s considered ML

A77-41125 TSDMA - A novel secondary radar (TSDMA -
Ein neuartiges Sekundarradar} U F A Fusban WNachrichten
Elektromk, vol 31, June 1977, p 171,172 In German

The Time Space Dwision Multiple-Access System (TSDMA)
considered 1s a secondary radar system which is particularly suited
for object identification in the case of an unexpected attack of
low-fiying awrcraft The principles of operation of conventional
secondary radar systems and the implementation of these principles
are examined It 1s pointed out that the main problem concerning an
employment of these systems 1s related to the danger of over-
interrogation In the proposed system, discrete time-slots are assigned
to the interrogators This approach i1s to prevent overinterrogation in
crisis  situations The described system can be termed four
dimenstonal because 1t makes use of the time dimension, as the
fourth dimension, 1n addition to the three spatial dimensions GR

A77-41268 7 Steady linearized aerodynamics (I Super-
sonic (Aerodynamique stationnaire lineanisée 11 - Supersonique) D
Homentcovscht  (Bucuresti, Institutul  Polytehmic, Bucharest,
Rumania) Archiwum Mechariki Stosowaney, vol 29, no 1,1977,p
41-51 7 refs In French

Fluid-mechanics equations, written n distnbution form, are
used in studying the steady supersonic flow of a compressible fluid
past a slender body The obtained integral equation altows the direct
calculation of hft Attention is given to wings with and without
subsonic trailing edges and to the case when the supersonic leading
edge is reduced to a point In considering the case of a conical body,
1t s shown that if the supersonic leading edge cannot be reduced to a
point, then the solution of the problem s obtained in an explicit
form BJ

A77 41270 # Wave structure and density distribution 1in a
nonstationary gas jet | M Naboko, V V Golub, A V Eremin, V
A Kochnev, and A A Kulikovskn {Akademua Nauk SSSR,
Nauchno Issledovatel’skit Institut Vysokikh Temperatur, Moscow,
USSR) Archiwum Mechaniki Stosowaney, vol 29, no 1, 1977, p
69-80 7 refs
The paper deals with the unsteady jet flow when the ratio of the
nozzle exit stagnation pressure to the ambient pressure var'es In a
wide range A specific wave pattern during the initial stages of the
supersonic outflow has been observed The observed wave pattern is
found to depend on the physical properties of the particular gas
Consideration is also given to time dependence of the flow structure
and the density distribution in the unsteady jet The generalized data
for the gas front along the flow are found to be in fair agreement
with calculation by a spherical source model The time taken for the
steady jet to be established.as observed 1n the experiment s found to
be an order of magnitude longer than that obtained by calculations
{Author}
A77-41379 Cost-benefit analysis for airport development
A H Stratford {Alan Stratford and Associates, Ltd, England)
Airport Forum, vol 7, June 1977, p 59, 60, 62, 63 In English and
German
Prime 1imitial requirements for cost-benefit studies nclude a
measurement of all the factors which are relevant to costs and
revenue that are hkely to arise from a project and 1ts development It
1s generally necessary to estimate the costs and benefits under a series
of alternative conditions Attention is given to the secondary effects
from airport development, the setting up of the study program,
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questions of cost estimation, the types of revenues, and the final
analysis of cost-benefit relations GR

~e

A77-41388 ¥ Programmable data logger for automatic test
equipment {Programova merics ustredna AKZ) J Stepanovsky
Zpravoday VZLU, no 1,1977,p 7-16 In Czech

‘ The paper describes a programmable data logger designed for use
with test equipment for aircraft control systems A block diagram of
the whole system 1s shown, and the individual parts of the system are
described, which include a control block, address system, measuring
block, auxiliary signal source, digital-analog converters, power
supply, and control block Tables showing the accuracy charac-
teristics of the system operating under different temperature
conditions are given PTH

A77-41389 # Software for automatic test equipment (Pro-
gramove vybavemi AKZ} J Stepanovsky Zpravoday VZLU, no 1,
1977, p 17-21 In Czech:

The programming characteristics of automatic test equipment
for testing the individual systems of an aircraft are described
Different types of programs are characterized, and the self-
programming capability of the system s described The structure of
the programming language s described, and some instruction formats
and programming examples are illustrated PTH

A77-41390 # Testing gyroscopic systems with automatic
test equipment {Kontrota gyroskopickych pristroju pomoct automa-
tickeho kontrolniho zarizen) K Horak Zpravodsy VZLU, no 1,
1977, p 23-30 In Czech

The article describes the procedures for carrying out tests of
atrcraft gyroscopic systems and their main components including the
gyromagnetic compass, artificial horizon, and the compensation
switch A block diagram of some of the test equipment i1s described,
anq some programming characteristics are discussed PTH

A77-41391 # Measuring the motion of an awrcraft with
direct lift control during flight along the approach path (Merem
letounu s primym nizemim vztiaku pri letu po priblizovacim paprsku)
V Pokorny Zpravoday VZLU, no 2,1977,p 51-58 In Czech

The paper describes flight simulator measurements of an
aircraft’s motion during landing approach for an aircraft that has
direct lift control realized by a simple coupling of spailer and
elevator deflections Measurements showed that this simple coupling
results 10 an improvement 1n the accuracy of flight control on the
approach path, especially under turbulent conditions Important
factors on performance were differences in feasurements on
individual pilots, training, fatigue, and alcohol PTH

A77-41392 #
namics (Rozbor chyb identifikace v dynamice letu)
Zpravodsy VZLU, no 2,1977,p 59-64 9refs In Czech

Three stages in rdentification and their variants used n flight
dynamics as a method of identification of mathematical models of
aircraft motions are characterized Random and systematic errors in
two of these variants are analyzed In order to verify the insignifi-
cance of the values of the systematic errors in the output quantities,
a means of selecting a control parameter 15 outlined A giobal
statistical test for closeness of fit 1s proposed for verifying the
identity of the values of the output quantities measured on the
system and obtained on the model Specific properties of identifica-
tion in flight dynamics are discussed PTH

Analysis of identification errors wn flight dy-
V  Kocka

A77-41394 # Arrcraft simulation on computer (Simulace
letounu na cishicovem pocitaci) J Homola Zpravoda; VZLU, no 2,
1977, p 73-79 11 refs In Czech

Some numerical methods used in digital fught simulation are
described Simphfied equations of aircraft longitudinal motion are
aiven Examples of simulation of short-pertod oscillations of a small
passenger aircraft and of a hypothetical supersonic aircraft are
discussed The influence of the numencal method used and of the
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integration step on the accuracy of the solution s tllustrated An
organizationscheme for a simulation program for real time solution
of digital flight simulation problems is proposed PTH

A77-41450 Some research problems on the fatigue of
arcraft structures W T Kirkby (Royal Aircraft Establishment,
Farnborough, Hants , England) Socrety of Environmental Engimneers,
Journal, vol 16-2, June 1977, p 7-15, 24 15 refs

The principal arrcraft design philosophies (‘safe-life’, ‘fail-safe’,
and ‘damage-tolerant design’) have promoted various emphases on
three areas of research into the fatigue of structures loading actions,
cumulative fatigue damage, and monitoring and managing of fatigue
hfe consumption Two investigations nto loading actions are
discussed, one studying atmospheric turbulence durnng tow-ievel
flights over land and sea, the other measuring sevenity of load
experienced during different sorties Examples of research into
cumulative fatigue damage behavior include tests of stress appled to
aluminum alloy plates, the effect of surface cladding on nearly pure
aluminum, prediction of crack growth under variable amplitude
loading and under combined mechanical and thermal stress cycling
Research 1n monitoring and managing of fatigue ife consumption s
illustrated by a study of structural loads incurred in landing large jet
aircraft in relation to piloting technique, and development of means
to indicate to the pilot, while airborne, the rate at which fatigue hife
1s being consumed JMB

A77-41462 Services and installations for aviation at air-
ports and airfields of regional importance (Dienste und Anlagen fur
die Luftfahrt auf Flughafen und Landeplatzen von regionaler
Bedeutung) Dusseldorf, Deutsche Gesellschaft fur Ortung und
Navigation, 1977 83 p In German

The reported investigation 1s to provide an evaluation criterion
concerning the future charactenistics of the services and installations
for the considered airports in the Federal Republic of Germany An
evaluation scheme for the determination of the requirement thresh-
old for services and installations for aviation 1s discussed, taking into
account flight-operational aspects, the air traffic control service, the
fhight information service, the communications service, the naviga-
tion service, the weather service, aspects of air space supervision, and
details regarding the evaluation scheme Attention is given to lighting
systems, visual aids, instrument landing system installations, and
VOR installations GR

A77-41473 An LED numeric display for the arcraft
cockpit R N Tyte, J H Wharf, B Eths {Royal Awrcraft Establish-
ment, Farnborough, Hants, England), T F Kmbb, R G O’Rourke,
and R M Gibb {Plessey Co, Ltd, Allen Clark Research Centre,
Towcester, Northants, England) /EEE Transactions on Electron
Devices, vol ED-24, July 1977, p 982-986 Research supported by
the Ministry of Defence

This paper describes the construction and performance of an
LED numeric display designed specifically for arrcraft cockpit
applications The display, using yellow or green LED chips, 15 a
4-character 7-bar numeric with 4-mm character height mounted in a
hermetically sealed package to meet full military device specifica-
tions Legibility “studies are reported for this display 1in ambient
tluminations up 100 000 lux, using different, comercially
available contrast-enhancement filters The results show that the
display 1s completely legible in the highest illumination for a
relatively modest power consumption (Author)

~

A77-41547 # Optimization \Qf an oleo-pneumatic shock
absorber of an awrcraft during landing C Venkatesan Journal of
Aircraft, vol 14, Aug 1977, p 822, 823 5 refs

The paper describes the results of the application of an optimum
design procedure for landing gears of the oleo-pneumatic type for an
arcraft of the 5000-1b class Peak ground load i1s the performance
index, the constraint 1s on the stroke of the shock absorber, the
variable 15 the diameter of the orifice in the shock absorber For a
given landing mode, 1t 1s observed from the transient of the ground
load that there are two peaks in the response, the relative magnitudes



of which depend on the damping constant of the shock absorber In
the optimum case, the magnitudes of the peaks are almost the same
PTH

A77-41548 * j# Evaluation of flight spoilers for vortex allevia-
tion D R Croom (NASA, Langley Research Center, Hampton, Va }
Journal of Aurcraft, vol 14, Aug 1977, p 823-825

The paper describes the facilities and test procedures used in a
sertes of wind-tunnel and full scale flight nvestigations of the
effectiveness of flight spoilers currently existing on wide-bodied
transport jet aircraft when used as trailling vortex hazard alleviation
devices Examples of the results of such studies include the variation
of traihing wing rolling moment coefficient with downstream distance
behind a B-747 airplane model with various segments of its flight
spoilers deflected 45 deg, and comparisons with models without
spotlers deftected it s concluded that the existing flight spotlers on
the B-747 are effective as trailing vortex attenuators PTH

A77-41549 4 Consideration of clogging in boundary-layer
control system design P Crimi Journal of Aurcraft, vol 14, Aug
1977, p 825827 8refs

A model 1s proposed for the clogging mechanism of boundary
layer control systems that employ suction through perforated
surfaces The prnimary parameters are perforation size, particle size,
boundary layer thickness and velocity profile, external flow static
and dynamic pressures, and suction pressure An equation describes
the limiting condition for no clogging of an individual particle, which
1s satisfied when the moment on a particle due to drag about the
furthest downstream contact point is sufficient to overcome the
moment due to the suction on the portion of the parucle in the
whole Curves for maximum suction for no clogging vs hole size were
obtained from this condition for both laminar and turbulent
boundary layers These results are applied to some specific systems,
and 1t was found that clogging need not be a problem for boundary
layer control used to prevent leading edge stall PTH

A77-41575 } Aurcraft aeromechanics {Aeromekhanika samo-
leta) V V Andreevskn, V M Belokonov, A F Bochkarev, V |
Khmov, L A Matveeva, V M Turapin, and M S Tuger Moscow,
lzdatel’stvo Mashinostroenie, 1977 416 p 37 refs In Russian
Methods for calculating the trajectories of aircraft motion in
flight, fight stability, and maneuverability (handling) are expounded
First the aircraft i1s treated as a point of mass equal to the aircraft
mass In free flight with forces applied l{gravitational, aerodynamic,
and propulsive thrust) Then motion of the center of mass Is
investigated in the ideal case Finally the aircraft 1s studied as a
three-dimenstonal mass with disturbances in flight and control inputs
taken into account Fuel consumption, take-off and landing charac-
teristics, moments and their dervatives, longitudinal and lateral trim,
stability and controllability with automatic controls functioning,
spin, autorotation of the wing, aleron reversal, and airframe
elasticity are among the topics treated RDV

A77-41636 YC-15 in the ar
tional, vol 112, July 23, 1977, p 269-272
The McDonnell Douglas YC-15, developed for the US Air
Force’s Tactical Air Command, delivers payloads twice those handled
by the C-130 transport and has a range of 2,300 nautical miles
Principal features of the YC-15 include need for a field length equal
to half the C-130’s, flight system controls located on the glareshield,
teaving center panels free for engine instruments and pressunization
controls, and Visual Approach Monitors (VAM), displays which
monitor the conduct of STOL approach and landing The craft 1s
adapted to both low-altitude low cruise velocities and a high-altitude
cruise at Mach 068 Similar to VTOL craft, the YC-15's airspeed 1s
primarity controlled by attitude, while altitude in the approach mode
is governed by thrust Slope of descent i1s normally 6 degrees, but a
slope of up to 9 degrees is attainable JMB

H Field Fhight Interna-

A77-41648 # Operational rehiability of aircraft powerplants
(Ekspluatatsionnaia nadezhnost’ avtatsionnykh silovykh ustanovok)
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K P Alekseev Moscow, lzdatel’stvo Transport, 19°6 160 p 27 refs
In Russian

The book analyzes the fuel and lubrization systems of modern
transport aircraft from the viewpoint of their operational rehabshty
and safety, and also examines some general factors influencing the
stability of powerplant operation The causes of engine fires are
investigated and surtable preventative measures are discussed
Methods for evaluating the safety margins of powerplants are
described Special attention 1s given to the problem of bird collisions
and means of alleviating their effects The reliability of an engine 1s
estimated by means of partial relative indices, and the effect of
engine reliabihity on safety and economy of flight i1s analyzed A
general method for estimating the technical economic indices of an
engine taking into account its reliability s set forth PTH

A77-41751 Lighter Than Air Systems Technology Confer-
ence, Melbourne, Fla, August 11, 12, 1977, Technical Papers
Conference sponsored by the American Institute of Aeronautics and
Astronautics New York, American Institute of Aeronautics and
Astronautics, Inc, 1977 138 p Members, $12, nonmembers, $17

Numerous trends in research and development work on lighter-
than air {(LTA) craft and systems are surveyed, an updated LTA
bibliography 1s included Semibuoyant LTA vehicles, hot air bal-
Igons, tethered aerostats, cargo airships, Naval support LTA craft,
heavy tift awships, and metal-clad awrshup hulls are discussed The
present and potential roles of universities in LTA research are dealt
with Hypothetical concepts and theoretical investigation predomi-
nate 1n the contributions RDV

A77-41752 * 4 Theoretical study of hull-rotor aerodynamic
interference on semibuoyant vehicles S B Spangler, C A Smuth,
and M R Mendenhall {Nielsen Engineering and Research, Inc,
Mountain View, Calif} In Lighter Than Air Systems Technology
Conference, Melbourne, Fla, August 11, 12, 1977, Technical Papers
. New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 1-7 8 refs Contract No NAS2-
9512 (AIAA 77-1172)

Theoretical methods are being developed to predict the mutual
interference between rotor wakes and the hull for semibuoyant
vehicles The objective of the investigation is to predict the pressure
distnbution and overall loads on the hull in the presence of rotors
whose locations, tilt angles, and disk loading are arbitranly specified
The methods nvolve development of potential flow models for the
hull alone in a nonuniform onset flow, a rotor wake which has the
proper features to predict induced flow outside the wake, and a wake
centerline specification technigue which accounts for the reactions
of the wake to a nonuniform crossflow The flow models are used In
sequence to solve for the mutual influence of the hull and rotor(s) on
each other and the resulting loads A flow separation model 1s
included to estimate the influence of separation on hull loads at high
sideshp angles Only limited results have been obtained to date
These were obtained on a configuration which was tested in the
Ames Research Center 7- by 10-Foot Low Speed Tunnel under
Goodyear Aircraft Corporation sponsorship and indicate the nature
of the interference pressure distribution on a configuration in hover

{Author)

A77-41753 # The inverse problem for axisymmetric aero-
dynamic shapes M F Zedan and C Dalton (Houston, Unwersity,
Houston, Tex ) In Lighter Than Air Systems Technology Confer-
ence, Melbourne, Fla, August 11, 12, 1977, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 814 18refs (AIAA 77-1175)

The flow of an incompressible fluid past an axisymmetric shape
1s considered in the form of the “inverse problem’ in hydrodynamics
For a given pressure or velocity distribution, the appropriate body
shape 1s determined 1teratively The method of line sources and sinks
1s used to represent the body shape The procedure 1s simple and
accurate and convergence is more rapid than that obtained by other
investigators using surface-source distributions Examples chosen to
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represent the method include spheres, Rankine bodies, a constant
velocity body and an arrfoil-shape axisymmetric body Results
compare very well with exact solutions and with calculated results of
others when comparison s possible {Author)

A77-41754 # A lighter-than-air thbhiography D E Wood-
ward and G € Wright, Jr (Association of Balloon and Airship
Constructors, Rosemead, Calhif) In Lighter Than Air Systems
Technology Conference, Melbourne, Fla, August 11, 12, 1977,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, Inc, 1977, p 1540 816 refs
Research supported by the Associatton of Balloon and Airship
Constructors (AIAA 77-1177)

This bibliography consists primanily of ‘unpublished’ material,
including (1) proposals and contract reports, (2) technical investiga-
uons by or for manufacturers and users of LTA vehicles, (3) user
organization training materials, specifications, and technical regula-
tions, and (4) reports of inspections, acceptance tests, surveys, and
accident investigations Wherever possible, avatlability of the items in
the bibliography has been noted (Author)

A77-41755 # A companson of different forms of dingible
equations of motion J R Pretty and R O Hookway (Martin
Marietta Aerospace, Denver, Colo) In Lighter Than Air Systems
Technology Conference, Melbourne, Fla, August 11, 12, 1977,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, Inc, 1977, p 41-47 8 refs (AIAA
77-1179)

Severa! formulations of airship equations of motton are current-
ly in use in the LTA industry The most significant differences in the
equations are due to (1) treating the apparent masses and apparent
inertias as added masses or added inertias, or (2} treating them as
aerodynamic acceleration reaction forces and moments Although
there has been little opportumty to correlate the predicted LTA
response with actual flight test data, the equations can be verified by
examining the correlation between test data and predicted responses
for submarines From this data 1t 1s concluded that approach (2) 1s
correct Predicted responses of a dirigible represented by both sets ot
the equations are shown Better stability margins are predicted with
approach (2) {Author)

A77-41757 # Tethered aerostats - Technology improve-
ments H E Reed (Pan American World Airways, Patrick AFB, Fla)
and J A Sechnst (RCA, Patrick AFB, Fla} In Lighter Than Air
Systems Technology Conference, Melbourne, Fla, August 11, 12,
1977, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1977, p 53-57
{AIAA 77-1184)

The tethered aerostat system, known as Family 11, developed by
government and industry at the Range Measurements Laboratory,
Patrick AFB, Florida has proven to be a major milestone in balloon
technology The concepts and approaches that produced this system
have led to the acceptability of the tethered aerostat as a meaningful
and cost-effective tool by government and to its exploitation on a
commercial basis This paper presents a summary of technology
improvements aimed at reducing the airborne weight of the Family Il
system in order to increase tts payload capability Principally covered
1s the design and development of a mooring system that eliminates
the need for a metal mooring structure to be carried on-board the
aerostat A comprehensive program to test and evaluate Kevlar, a
high strength-to-weight fiber, as a tether matenal and to certify its
operational use wil be discussed {Author)

A77-41758 # The unwversity’s role in the new era of LTA
technology and applicatons E F Strother (Flonda Institute of
Technology, Melbourne, Fla) In Lighter Than Air Systems Tech-
nology Conference, Melbourne, Fla, August 11, 12, 1977, Technical
Papers New l’ork, American Institute of Aero-
nautics and Astronautics, Inc, 1977, p 5862 11 refs (AIAA
77-1187)
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Universities often seem unsure of their proper role in the current
LTA revival Uncertainty still exists 1n the non technical areas
concerning economics, vested interests, and socio-political accep-
tance If developed in the private sector, LTA design will be rigidly
constrained by economic boundary conditions, while military devel-
opment would emphasize uniqueness of mission Universities offer
both civil and military LTA developers a wide range of research and
interdisciplinary benefits which are described in this paper Through
a systems approach the objectivity of unwversity research will provide
valuable direction to the development and public acceptance of LTA
concepts {Author)

A77-41759 Structural response of the Heavy Lift Airship
/HLA/ to dynamic application of collective pitch W N Brewer
(Goodyear Aerospace Corp, Akron, Ohio) In Lighter Than Air
Systems Technology Conference, Melbourne, Fla, August 11, 12,
1977, Techmcal Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1977, p 63-69
{AIAA 77-1188)

This paper presents results of a preliminary analysis of the
dynamic response of the Heavy Lift Awrship {(HLA) to rapid
application of collective pitch and to wheel loads induced in a
symmetrical four-point landing condition Masses, springs and forcing
functions are defined Natural frequencies and mode shapes are
determined The response of the system to the forcing functions is
determined first by analytical techniques {partally) and then by
numerical integration of the equations of motion on a digttal
computer It 1s shown that no cables will go slack in the specified
conditions but structurally sigmificant excursions in the suspension
system do occur (Author)

A77-41760 # MATASS - Moored Awship Towed Array
Sonar System F D Buckley In Lighter Than Air Systems
Technology Conference, Melbourne, Fla, August 11, 12, 1977,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, inc, 1977, p 7080 (AIAA
77-1190)

MATASS s an independently produced concept formulation
which assumes an ASW mission which an airship could perform,
using a towed array sonar While monitoring the array, the airship
remains moored to the array cable This permits a protracted Time
On Station with minimal energy expenditure The mimimal airship
volume required to perform the mission 1s determined The effect of
different propulsion engine installations on mussion radius I1s deter-
mined For airships of larger than minimal! volume, Loiter Time, free
of the array, 15 determined for different loiter engine installations
Conclusions and recommendations are presented for further investi-
gation {Author)

A77-41763 # Semi-buoyant hifting body hybrid charactens-
tics for advanced Naval mussions J W Lancaster (Goodyear
Aerospace Corp, Akron, Ohio} In Lighter Than Awr Systems
Technology Conference, Melbourne, Fla, August 11, 12, 1977,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, lnc, 1977, p 99-110 Contract No
NBG2269-76-C-0466 [(AlAA 77-1194)

A summary of the results of the parametric Analysis and
Conceptual design study of a Semi Air Buoyant (SAB) Lifting Body
Vehicle for Advanced Naval Operations 1s presented The SAB 1s a
VTOL vehicle which has full hover capability, 150 knot cruise speed,
and can provide from 12 hours to 7 days endurance depending on
speed, mission profiles and payload The ferry range 1s about 8000
nautical miles at the optimum range speed profile An 10C of 1990
appears achievable with low technical nsk Operationally, the SAB
would operate primartly in conjunction with surface assets (shipping
convoys and task forces) to provide ASW and AEW screening
protection The SAB 1s not deck-space constrained and has a special
purpose support module for at sea replenishment Independent,
shore based operations are also possible Time on station perfor-
mance of one to three days can be achieved depending on range to
station and speed profile on station (Author)



A77-41764 4 Metalcfad airship hulls V H Paviecka (Turbo-
machines, Inc, Irvine, Cahf) In Lighter Than Air Systems
Technology Conference, Melbourne, Fla, August 11, 12, 1977,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, Inc, 1977, p 111-121. 6 refs
Navy-supported research (AIAA 77 1196)

A range of five large Metalclad airship hulls was explored
analytically for the determination of their structural weights as
purety hfting hulls, at several altitudes and at maximum speed of 100
knots under the most severe gust moment exposure Exploration
involved the determination of suitable Metalclad structures, hull
pressures, metal skin thicknesses and their distribution, elastic
interaction between skin and structure, internal gas containment
means and study of methods of construction It was determined that
Metatclad hulls can be designed and constructed economically, using
simple cellular structures and can be expected to have extraordinanly
low (weight)/(gross lift) ratios in all sizes of hulls {Author)

A7741765 # ZPG-X design and performance characteristics
for advanced Naval operations J W Lancaster {Goodyear Aerospace
Corp, Akron, Ohio) In Lighter Than Air Systems Technology
Conference, Melbourne, Fla, August 11, 12, 1977, Technical Papers
New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 122-133 6 refs Contract No
N62269-76-M-4325 (AIAA 77-1197)
A summary of the results of a point design study of the ZPG-X
{90 knot top speed, 5000 ft normat cruise altitude, and a 4000 n mu
ferry range) Significant tmprovements n low speed and hover
contro! result from the three propelier vectored thrust propulsion
system The stern propulser includes a defected slip-stream control
surface which provides control capability in hover, low speed - no
wind conditions, and in statically heavy or light conditions
Operationally, the ZPG-X could be employed in ship supported
operations to provide ASW and AEW screening for shipping convoys
and non-carrier task forces The low speed control capability allows
towed array sensors to be used for passive ASW screening operations
On-station times of one to two days can be achieved {Author)

A77-41774 Use of changeover designs in subjective exper-
ments J A John (Southampton, Unwersity, Southampton,
England) Journal of Sound and Vibration, vol 53, July 8, 1977, p
117-126 5 refs

In constructing a Latin square design, 1t 1s sought that the design
should be balanced in the sense that, over the entire design, the
stmuli are presented to subjects such that each stimulus is preceded
by every other stimulus the same number of times Such a design s
called a balanced changeover design This paper considers the
concepts of balance and orthogonality associated with such design,
and applies it to a subjective noise experiment, namely the
companson of the nowise levels from a Boeing 707, a Concorde
landing, a Concorde takeoff, and a DC8 BJ

A77-41850 # Market development problems for local service
air carriers J W Crichton (Bradley Air Services, Ltd , Carp, Ontario,
Canada) (Canadian Aeronautics and Space Institute, Annual General
Meeting, Toronto, Canada, May 10-12, 1976 ) Canadian Aeronautics
and Space Journal, vol 23, July Aug 1977, p 212-216

The paper discusses some of the fundamental problems facing
local service aw carmers n Canada trying to establish a viable
operation Some of these are the following (1) lack of clear
definition, and hence government policy protection, (2) relatively
unattractive markets, and (3) modern equipment capable of meeting
service dependabihity requirements is expensive However, 1t 1s argued
that In many situations a short haul service would provide benefits to
the public, outweighing the disadvantages of possible increased block
flying tme and marginal infhight inconveniences Such benefits
include larger and more convenient chorce of flying times, non-rising
air fares, and fuel savings Remedies suggested are (1) clarification of
government policy with regard to local service operations, (2)
cooperation among local service and regional and maintine carriers,
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and (3) development of the proper aircraft for short haul transport
PTH

A77-41857 * # Upper surface blowing aerodynamic and
acoustic charactensbcs D M Ryle, Jr, J A Braden, and J S
Gibson {Lockheed Georgia Co , Manetta, Ga) American Institute of
Aeronautics and Astronautics and NASA Ames Research Center,
V/STOL Conference, Palo Alto, Calif, June 6-8, 1977, AIAA Paper
77-608 15 p 13 rets Contracts No NAS1 13870, No NAS1 13871

Aerodynamic performance at cruise, and noise effects due to
variations In nacelle and wing geometry and mode of operation are
studied using small aircraft models that simulate upper surface
blowing (USB) At cruise speeds ranging from Mach 50 to Mach 82,
the key determinants of drag/thrust penalties are found to be nozzle
aspect ratio, boattaihing angle, and chordwise posttion, number of
nacelles, and streamlined versus symmetric configuration Recom-
mendations are made for obtaining favorable cruise configurations
The acoustic studtes, which concentrate on the noise created by the
et exhaust flow and its interaction with wing and flap surfaces,
iIsolate several important sources of USB noise, including nozzle
shape, exit velocity, and impingement angle, flow pathlength, and
flap angle and radius of curvature Suggestions for lessening noise due
to tralling edge flow velocity, flow pathlength, and flow spreading
are given, though compromises between some design options may be
necessary JMB

A77-41863 * # Quantitative density wvisualization 1n a tran-
sonic compressor rotor A H Epstein (MIT, Cambridge, Mass )
ASME, Transactions, Sertes A - Journal of Engineering for Power,
vol 99, July 1977, p 460-475 15 refs Grant No NGL 22-009-383

The flow in a 59-cm-diameter high work transonic compressor
rotor has been visuatized using a fluorescent gas, 2,3, butanedione, as
a tracer The techmique allows the three-dimensional flow to be
imaged as a set of distinct planes Quantitative static density maps
were obtained by correcting the images for distortion and non-
linearities introduced by the ilumination and imaging systems These
images and maps were used to analyze the three dimensional nature
of the blade’s boundary layer and shock system {Author)

A77-41929 # The future of rotorcraft in aviation J P Jones
{Westland Hehicopters, Ltd, Yeovil, Somerset, England) In The
place of aviation 1n society, Proceedings of the Fifteenth Anglo
American Aeronautical Conference, London, England, May 31-June
2, 1977 London, Royal Aeronautical Society,
1977 15p

The evaluation concerning the future of rotorcraft takes into
account the conventional helicopter, the supersonic rotor helicopter,
the tilt (wing) rotor, and remotely piloted helicopters With respect
to the conventional helicopter, 1t is expected that new developments
will more than double its cost effectiveness The aerodynamic
problems of the helicopter disappear if rotation at supersomic tip
speeds 15 employed There are, however, problems of increased noise
and power consumption for the supersonic rotor helicopter, which
will probably limit its use to mibitary applications Convertible
rotorcraft have possibly the best technical chance of finding a civil
market, but the investment requirements are high Remotely piloted
helicopters require a long period of engineering development work,
which will probably only be performed in connection with extended
military service GR

A77-41930 # Civil aviation activities in global perspective J
Lukasiewicz (Carleton University, Ottawa, Canada) and K W
Studnicki-Gizbert  (Canadian  Transport Commussion, Ottawa,
Canada) In The place of awiation In society, Proceedings of the
Fifteenth Anglo-American Aeronautical Conference, London,
England, May 31 June 2, 1977 London, Royal
Aeronautical Socitety, 1977 17 p 29 refs

A brief review 15 conducted of the major causes of the
spectacular growth of aviation since 1945 The share of passenger
and freight traffic that belongs to the air mode 1s examined, taking
nto account also a continental comparison which reveals the
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predomtnance ©of North America in air travel The US domination
of the air transport is reflected even more strongly in the industrial
sphere Attentron is given to economic dimensions, the international
aspects of air transportation and the aircraft production industry,
questions of research and development, and general aviation and
special civil applications of aircraft in agriculture It is pointed out
that commercial air transportation appears currently to have entered
a period of transitton from fast growth to maturity The causes
responsible for this change are analyzed GR

A77-41936 # Canadian Forces Search and Rescue H L
King In  The place of aviation in society, Proceedings of the
Fifteenth Anglo American Aeronautical Conference, London,
England, May 31 June 2, 1977 London, Royal
Aeronautical Society, 1977 8p

The Canadian Search and Rescue (SAR) organization i1s an
outgrowth of the military air/sea rescue service which operated on an
ad hoc basis in the coastal areas of Canada during World War |1 The
SAR organization as authorized by Cabinet came into being in late
1947 The Canadian Forces is reponsible for coordinating and
participating 1n SAR operations involving arrcraft and vessels in
distress within the Canadian areas of responsibility The Canadian
Coast Guard, SAR provides the marine element for the national
air sea rescue organization Attention 15 also given to problems of
distress signal communication, legisiative and jurtdical issues, the
employment of electronic locator transmitters, a Search and Rescue
Satellite System, computer assisted search planning, the major air
disaster ptan, and SAR statistics GR

A77-41938 # Basic safety concepts W Tye (Civil Aviation
Authority, Airworthiness Requirements Board, London, England)
In The place of aviation in society, Proceedings of the Fifteenth
Anglo-American Aeronautical Conference, London, England, May
31-June 2, 1977 London, Royal Aeronautical
Society, 1977 13 p

The safety of air transport 1s compared with that of other modes
of travel, taking into account accident risks in general, the present
safety level of air transport, the fatahties per billion passenger-miles,
ratlway versus air transport, road versus general aviation, total
fatahities, and injuries It 1s found that on a passenger-mites basis the
number of fatalities in the U K s about twice the corresponding
number for rall General aviation s clearly fess safe than driving The
practicality of improving air transport safety 1s investigated Atten
tion I1s gtven to the economics of air safety, factors concerning risk
taking, the effect of the press and of polhtical pressures, the view of
the public, and problems of private flying GR

A77-41946 # The changing honzons for technical progress
L E Frisbee and R H Hopps {Lockheed-California Co , Burbank,
Calif} In The place of aviation in society, Proceedings of the
Fifteenth Anglo American Aeronautical Conference, London,
England, May 31 June 2, 1977 London, Royal
Aeronautical Society, 1977 23 p

Some of the most promising potential technological develop
ments in the arr transportation field are discussed, ncluding
improvements tn airframe design, aircraft engines, and active controls
hardware Major obstacles to these relatvely short term develop
ments are considered Special attention is given to the prablem of
fuel economy Technologies requiring a longer time-scale for research
and development, including advanced turboprop engines, all wing
concepts, and laminar flow control, are outlined The potential
impact of hydrogen based power plants on the development of super-
and hypersonic transports s examined CKD

A77-41960 # The next SST - What will it be L T
Goodmanson and A Sigalla (Boeing Commercial Airplane Co,
Seattle, Wash ) American Institute of Aeronautics and Astronautics
and Society of Automotive Engineers, Propulsion Conference, 13th,
Orlando, Fla, July 11-13, 1977, AIAA Paper 77-797 21 p 28 refs

Progress 1n technology 1s reviewed in order to make a prediction
of the shape, features, operations, economics, and noise character
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istics of the next generation of SST's Advances in aerodynamics,
structures, propulsion, and jet noise control are examined, and
examples of how they can integrate to form a complete airplane
configuration meeting economic and noise requirements are shown

PTH

A77-41961 # Airframe/engine integration with variable
cycle engmes J R Witson and B R Wright (Lockheed California
Co, Burbank, Calif} American Institute of Aeronautics and
Astrongutics and Society of Automot Engineers, Propulsion
Conference, 13th, Orlando, Fla, July 11-13, 1977, AIAA Paper
77-798 8 p 5 refs

The paper studies the feasibiity of using variable cycle engines,
which have the ability to operate like turbofans during subsonic
cruise and like turbojets at supersonic cruise, to regulate airflow and
better match the engine with the inlet and reduce off-design penalties
for second generation SST designs employing the over/under concept
of engine installatton A study of engine performance penalties
related to infet matching was performed on a advanced SST baseline
arrcraft with under/over nacelles containing VCE's with two different
mixed compression inlet designs a translating centerbody axisym-
metric inlet, and a two dimensional, articutated centerbody, vertical
wedge Mission analyses show that the variable geometry features of
VCE’s allow engine airflow to be scheduled to match either type of
inlet for minimum installations costs PTH

A77-41963 # Propulision designed for V/STOL E G Smith
{General Electric Co, Arrcraft Engine Group, Cincinnati, Ohio)
American Institute of Aeronautics and Astronautics and Society of
Automotive Engineers, Propulsion Conference, 13th, Orlando, Fla,
July 11-13, 1977, AIAA Paper 77-804 9 p

Major design criteria for propulsion systems used 1n V/STOL
aircraft are 1dentified Among the topics discussed are take-off versus
cruise thrust matching, take off/engine out landing thrust matching,
control requirements for vertical take-off and for short take-off/
vertical landing flight profiles, and engine-out safety Duty cycles for
V/STOL propulsion systems are examined, together with the
problems of inlet reingestion and pressure distortion CKD

A77-41968 # The application of new technology for per-
formance improvement and noise reduction of supersonic transport
aircraft P H Calder and P C Gupta (Rolls Royce /1971/, Ltd,
Aero Div, Filton, England) American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Propulsion
Conference, 13th, Orlando, Fla, July 11-13, 1977, AIAA Paper
77-830 14 p 8refs
Performance improvements and environmental considerations
assoctated with intercontinental supersonic transport aircraft are
discussed, with emphasis given to noise reduction features Present
capacities of vartable cycle engines, which can be throttled to achieve
acceptable takeoff and flyover noise levels, are described, and further
innovations to reduce noise are suggested These include increasing
engine mass flow to decrease jet velocity at a given thrust level,
development of silencing devices (e g an ejector to mix extra mass
flow nto exhaust before it ieaves the engine, thus reducing i1ts
velocity and noise), and improvements in takeoff aerodynamics
Cost, thrust, drag, and weight penalties are taken into account Iin
considering airframe modifications, choice of inlet configurations
and Mach cruise number, the merits of high bypass ratios, use of
acoustic linings in turbojet exhaust, use of a dual exhaust stream
with a nonconventional velocity profile, methods of increasing mass
flow, turbine cooling, duct burning, and suppressor exhaust systems
JMB
A77-41969 # Advanced supersonic transport propulsion re-
quirements R W Hines (United Technologies Corp, Pratt and
Whitney Aurcraft Group, East Hartford, Conn ) American Institute
of Aeronautics and Astronautics and Society of Automotive Engi-
neers, Propulsion Conference, 13th, Orlando, Fla , July 11 13, 1977,
AlAA Paper 77-831 7 p 8refs
One of the most promising propulsion systems (The Variable
Stream Control Engine) for supersonic comimercial transport applica-
tron 15 reviewed The benefits of advanced propulsion technology, as



applied to the Variable Stream Control Engine, are presented on an
overall systems basis showing the full impact on a supersonic
transport airplane from an environmental, performance, and eco
nomic viewpoint The advanced propulsion program, required for the
United States to maintain a compefitive position in the future
commercial arrplane market, 1s also presented {Author}

A77-41970 # Supersonic propsdstion - 1870 to 1977 4 N
Krebs (General Electric Co, Aircraft Engine Group, Lynn, Mass )
and R D Allan (General Electnc Co, Aircraft Engine Group,
Evendale, Ohto) American Institute of Aeronautics and Astronautics
and Society of Automotive Engineers, Propulston Conference, 13th,
Orlando, Fla , July 11-13, 1977, AIAA Paper 77-832 1p

In 1972 NASA imtiated study programs to identify the required
propulsion system and airplane technology necessary for an environ
mentally acceptable supersonic cruise vehicle The Advanced Super-
sonic Propulsion System Technology Studies at General Electric
screened conventtonal turbojets, mixed flow and duct burning
turbofans and variable cycle engines This resulted in the selection of
a Variable Cycle Engine (VCE) concept that provides high airflow for
low takeoff noise levels, using a co annular acoustic exhaust nozzle,
and a cruise airflow matched to the arrplane inlet flow schedule This
VCE has been refined, and its mechanical design simphfied to
improve  rehability and maintamabiity  The propulsion system
technology has improved to the point that definition of a second
generation supersonic cruise aircraft propulsion system much
improved from the 1971 GE4 turbojet 1s now possibie (Author)

A77-41971 ¥ Technology status of jet noise suppression
concepts for advanced supersonic transports W T Rowe, E S
Johnson, and R A McKinnon (Douglas Aircraft Co, Long Beach,

Cabf) American Institute of Aeronautics and Astronautics and |

Society of Automotive Engineers, Propulsion Conference, 13th,
Orlando, Fla, July 11-13, 1977, AIAA Paper 77-833 9p

This paper presents one aiwcraft manufacturer’s views on the
technology status of three of the most promising exhaust nozzle
designs meeting the noise constraints the coannular, the coannular
with plug, and the retractable mechanical suppressor Each type s
defined along with predicted operational characteristics Theoretical
and test pertormance, for both thrust Joss and noise suppression, are
summarized Each of these three nozzles 1s combined with an
appropriate engine, and 1s sized and integrated into a baseline Mach
2 2 supersonic transport to evaluate range performance The sensitivi-
ty of aircraft performance to changes in noise requirements is
presented Also, the impact on performance for improved noise test
results 1s summarized {Author)

A77-41972 ¥ Full authonty digital electronic control
/FADEC/ preliminary design overview for a vanable cycle engine B
A Barclay (US Naval Air Propulsion Test Center, Trenton, N J)
and J C Richards (General Electnc Co, Aircraft Engine Group,
Cincinnati, Ohio} American Institute of Aeronautics and Astro-
nautics and Society of Automotive Engineers, Propulsion Con-
ference, 13th, Orlando, Fla, July 11-13, 1977, AIAA Paper 77837
10 p Contract No N0O0019-76 C-0423
A requirements analysis and a preliminary design of the control
system for an advanced variable cycle engine has been conducted
Through application of latest state-of-the-art electromcs and complex
control laws, the Full Authority Digital Electrontc Control (FADEC)
1s shown to provide the capabihity necessary with significant
advantage 1n life cycle cost, weight and reliability New techniques
such as fault detection and compensation and hybrid electronic
construction as well as advanced sensor, actuator and fuel system
designs are employed to enhance the performance and reliability of
the control system operating in the harsh engine environment
{Author)

A77-41973 * # Two-dimensional nozzle/airframe integration
technology - An overview G K Richey {USAF, Flight Dynamics
Laboratory, Wright Patterson AFB, Ohio), B L Berrier (NASA,
Langtey Research Center, High Speed Aerodynamics Div, Hampton,
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A77-41980

Val}, and J L Palcza (US Naval Air Propulsion Test Center,
Trenton, N J )} American Institute of Aeronautics and Astronautics
and Soctety of Automotive Engineers, Propulsion Conference, 13th,
Orlando, Fla, July 11-13, 1977, AIAA Paper 77-839 11 p 23 refs

The paper reviews the objectives and some of the accomplish-
ments of a number of programs to develop nonaxisymmetric nozzle
technology for future tactical arrcraft applications Specific existing
fighter awcraft model tests and preliminary studies are dsscussed
which are designed to generate installed nozzle data, including the
effects of thrust vectoring and reversal PTH

A77-41974 * 4 Static performance of vectoring/reversing non-
axisymmetnic nozzles C M Willard (McDonnell Aircraft Co, St
Louis, Mo), F J Capone (NASA, Langley Research Center,
Hampton, Va ), M Konarski {General Electric Co , Cincinnati, Ohio),
and H L Stevens {(United Technologies Corp, Pratt and Whitney
Aircraft Group, West Palm Beach, Fla) American Institute of
Aeronautics and Astronautics and Society of Automotive Engineers,
Propulsion Conference, 13th, Orlando, Fla , July 11-13, 1977, AIAA
Paper 77-840 13 p 8 refs

An experimental program sponsored by the Air Force Flight
Dynamics Laboratory s currently in progress to determine the
internal and nstalled performance characteristics of five different
thrust vectoring/reversing non-axisymmetric nozzle concepts for
tactical fighter aircraft apphications internal performance character-
istics for the five non-axisymmetric nozzles and an advanced
technology axisymmetric baseline nozzle were determined in static
tests conducted in January 1977 at the NASA-Langley Research
Center The non-axisymmetric nozzle models were tested at thrust
deflection angles of up to 30 degrees from horizontal at throat areas
associated with both dry and afterburning power In addition, dry
power reverse thrust geometries were tested for three of the
concepts The best designs demonstrated internal performance levels
essentially equivalent to the baseline axisymmetric nozzle at unvec-
tored conditions The best designs also gave minimum performance
losses due to vectoring, and reverse thrust levels up to 50% of
maximum dry power forward thrust The nstalled performance
characteristics will be established based on wind tunnel testing to be
conducted at Arnold Engineering Development Center in the fall of
1977 {Author)

A77-41975 # Non-axisymmetnc nozzle concepts for an
F-111 test bed D Bergman (General Dynamics Corp, Fort Worth,
Tex }, J L Mace (USAF, Fhight Dynamics Laboratory, Wright
Patterson AFB, Ohio), and E B Thayer {(Untited Technologies Corp ,
Pratt and Whitney Aircraft Group, West Paim Beach, Fla ) American
Institute of Aeronautics and Astronautics and Soctety of Automotive
Engineers, Propulsion Conference, 13th, Orlando, Fla, July 11-13,
1977, AIAA Paper 77-841 11 p 6 refs

The paper describes the objectives, plans, and accomplishments
to date of a study to determine the capability of the F-111 to
demonstrate two dimensional {nonaxisymmetric) nozzle technology,
with emphasis on propulsion system design and modification
Various types of two dimensional nozzles employing internal gas
expansion and mixed gas expansion are being evaluated with regard:
to their effects on aircraft performance, 1 e , range, acceleration, and]
deceleration PTH !

A77-41980 * # Use of experimental separation limits in the
theoretical design of V/STOL inlets M A Boles (Indiana Institute of
Technology, Fort Wayne, Ind} and N O Stockman (NASA, Lews
Research Center, Wind Tunnel and Flight Dwv, Cleveland, Ohio)
American Institute of Aeronautics and Astronautics and Society of
Automotive Engineers, Propulsion Conference, 13th, Orlando, Fla,
July 11-13, 1977, AIAA Paper 77-878 24 p 9 refs

Expenmental data from several model nlets have been used to
generate two parameters which are refated to the limit of operation
for inlet flow separation One parameter, called the diffusion ratio, 1s
the ratio of the peak velocity on the inlet surface to the velocity at
the diffuser exit and 15 related to the boundary-layer separation at
low throat Mach numbers The other parameter, the peak Mach
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number on the inlet surface, 1s related to the separation at high
throat Mach numbers These parameters are easily calculated from
potential flow solutions and thus can be used as a design tool in
screening proposed inlet geometries Any of the geometric design
variables can be analyzed by this techmnique, but, this paper is
restricted to the constderation of the internal ip contraction ratio
An illustrative example of an apphication to an inlet destgn study for
a tlt nacelle VTOL airptane s presented The study will show what
value of contraction ratio s required to meet the operating
requirements yet allow the nlet to reman free of separation as
indicated by the two separation parameters {Author)

A77-41981 # An engineering approach to estimating propul-
sion contributions to system life cycle costs F F Tolle (Boeing Co ,
Seattle, Wash } American Institute of Aeronautics and Astronautics
and Society of Automotive Engneers, Propulsion Conference, 13th,
Orlando, Fla, July 11 13, 1977, AIAA Paper 77-879 8 p 7 refs
Propulsion systems contribute directly to fuel cost, and to
engine acquisition and mamtenance cost, their performance In-
fluences airrframe weight and cost, and their reliability affects the
numbers of systems needed to satisfy operational requirement These
costs and their interactions are discussed Techniques relying
primarily on engineering analysis are proposed to estimate the
principle cost categories Acquisition cost estimates derive from an
engine performance and weight estmating code, while maintenance
costs are based on physics of falure, reliability theory and a
matntenance simulation Applications to management of engine costs
are outlined {Author)

A77-41983 # Testing of propulsion system diagnostic equip-
ment' T C Belrose (US Army, Systems Concepts and Technology
Div, St Lous, Mo} American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Propulsion
Conference, 13th, Orlando, Fla, July 11-13, 1977, AIAA Paper
77-895 8p 9refs

* Judictous prior selection of diagnostic testing philosophy s
Juxtaposed to cut-and-try approaches, and preference 1s established
for the former Several testing arrangements (in-fiight engine condi-
tion monitoring system, automatic inspection diagnostic and prog-
nostic system, flight data recording system, advanced diagnostic
engine monitoring system, arrcraft integrated data systems) adopted
in the U $, UK, and West Germany are compared as to applicability,
cost, and accuracy The amount of testing or proof needed prior to a
decision of diagnostics, consistency of results from l(aboratory
models to test cell work and actual aircraft tests, and cost control are
viewed as important Field testing of a diagnostic testing approach as
early as possible 1s recommended, with further logic refinements and
final touches to be added in service _ RDV

A77-41984 # New technology ATE in support of the YAH-
64 advanced attack helicopter D R Bartlett (RCA, Automated
Systems Div, Burlington, Mass) and V F Cremonese (Hughes
Helicopters, Culver City, Calif ) American Institute of Aeronautics
and Astronautics and Society of Automotive Engineers, Propulsion
Conference, 13th, Orlando, Fla, July 11-13, 1977, AlIAA Paper
77-896 12p

The US Army advanced attack hehicopter, YAH 64 1s under
development by Hughes Helicopters Avionic, air vehicle and mission
subsystems of the YAH-64 present a broad spectrum of test
requirements and will be supported at intermediate and depot levels
using the Army’s AN/USM 410 automated support system The
AN/USM-410 1s a new technology, general purpose ATE which uses
1ts host computer to synthesize stimulus waveforms and analyze
digital outputs from its sampled data measurement system Termed
‘third-generation’ ATE, the AN/USM-410 wiil be van-mounted for
deployment at aviation ntermediate level {Author)

A77-41985 # Simulation of turbine engine operational
loads G M Mulenburg and J G Mitchell (ARO, Inc, Arnold
Engineering Development Center, Arnold Air Force Station, Tenn)
American Institute of Aeronautics and Astronautics and Socrety of
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Automotive Engineers, Propulsion Conference, 13th, Orlando, Fla ,
July 11-13, 1977, AIAA Paper 77 912 10 p 8 refs

The Arnold Engineering Development Center (AEDC) has been
working for four years on the definition and optimization of a new
and umique test facility concept which will simulate flight maneuver
loads on aircraft propuision systems Contributions to the definition
of test requirements have come from both the mulitary and civil
segments of the propulsion community This paper is intended as a
progress report to interested parties and summarizes the planning and
rationale which have led to the proposed facility performance and
facility conceptual design The results of several Air Force and
contractor studies are noted and the Turbine Engine Loads Simulator
{TELS) s described {Author)

A77-41986 # Engine design decistons impact aircraft life
cycle costs W Q Wagner {Teledyne CAE, Toledo, Ohio) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Propulsion Conference, 13th, Orlando, Fla, July 11-13,
1977, AIAA Paper 77-916 9 p 11 refs Contract No
F33657-75-C-0606

This paper discusses the concept of design to life cycle cost
(DTLC) as applied to propulsion subsystems of mulitary aircraft it
describes the resources necessary for DTLC effort during various
engine life cycles, emphasizing the need for engine oriented LCC
models Two examples of DTLC applications are cited, a deployed
engine component study and a concept phase selection task These
results highlight the need for both early attention and ‘front end
loading’ to reduce propulsion - subsystem-affected elements of
aircraft life cycle cost (LCC) (Author)

A77-41989 # Advanced design procedure for aircraft engine
sefection J Eschweiler, F C Glaser, and R E Martens {McDonnel!
Aircraft Co, St Louws, Mo ) American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Propulsion
Conference, 13th, Orlando, Fla, July 1113, 1977, AIAA Paper
77-953 10 p 7 refs

A systematic and economical program for engine and airframe
selection for advanced fighter aircraft 1s discussed, with attention
given to the interactions between performance requirements, life
cycle cost, and effectiveness During mmitial concept formulation,
performance and cost are used as criteria in design development, and
a computer based technmique 1s employed to select engine variables
(airflow schedute parameters, overall pressure ratio, and turbine inlet
temperature} which meet performance and cost specifications while
also minimizing gross takeoff weight Life cycle cost, including
development, investment and maintenance costs, 1s also analyzed,
and a second computer program s used to determine the most
cost effective design The available techniques for assessing engine
production cost yield sufficiently accurate estimates, however,
long range cost variations encountered in modifying turbine inlet
temperature need to be lessened Finally, to determine effectiveness
of the selected design, the engine duty cycle, ssmulations for usage
definition, and the impact of mussion and environmental changes on
the life of components are studied JMB

A77-41990 # Life considerations in the engine design pro-
cess R R Sellers and W F Zavatkay {United Technologies Corp ,
Pratt and Whitney Aircraft Group, East Hartford, Conn ) American
Institute of Aeronautics and Astronautics and Society of Automotive
Engineers, Propulsion Cunference, 13th, Orlando, Fla, July 11 13,
1977, AIAA Paper 77 954 4 p

Life criteria in the engine design process 1s composed of
anticipated steady endurance and cychlic hife requirements Actual
usage often differs from the anticipated due to the changing mission
priorities, tactics, and even system application The sensitivity of
wrbine arrfoill ife to changing utihization s dlustrated Potential
approaches to reduce engine sensitivity to more stringent usage than
that anticipated during the design process are suggested {Author}

A77-41991 4 Simplified multi-mission exhaust nozzle sys-
tem D J Dusa and A McCardle {General Electric Co, Cincinnati,



Ohio) American Institute of Aeronautics and Astronautics and
Society of Automotive Engineers, Propulsion Conference, 13th,
Orlando, Fla , July 11-13, 1977, AIAA Paper 77-960 6 p

For multi-mission aircraft applications, the exhaust nozzle
operating conditions vary significantly dunng the mission in order
to maintain high performance over the entire operating range of the
aircraft the exhaust nozzle configuration becomes complex This
complexity has a direct impact on weight, cost, and rehabihty Most
current multi mission applications employ vartable area convergent-
divergent (C-D) nozzles to meet system requirements In the past,
weight and performance have had the greatest influence on setting
the exhaust nozzle design requirements However, cost has become a
dominant factor in the procurement of weapon systems, therefore, a
more balanced trade between life cycle cost, maintenance features,
weight and performance 1s necessary in the selection process of
exhaust systems A simplified vanable area C-D exhaust nozzle
system has been identified which addresses these factors This paper
describes the design features of this simphified exhaust system and
compares 1t with an existing exhaust system and other candidate
simplified nozzles {Author)

A77-42000 # The airjet distortion generator system - A new
tool for arcraft turbine engine testng B W Overall and R E
Harper {ARO, Inc, Arnold Engineering Development Center, Arnold
Air Force Station, Tenn) American Institute of Aeronautics and
Astronautics and Society of Automotive Engineers, Propulsion
Conference, 13th, Orlando, Fla, July 11-13, 1977, AIAA Paper
77-993 9p 6Grefs

An airjet distortion generator system has been developed to
produce steady-state total pressure distortion at the inlet of turbine
engines The system employs a method of injecting controlied
amounts of high-velocity secondary air counter to the primary
airstream to effect a local total pressure decay Digital computer
control provides an on-demand distortion pattern capabihity The
AJDG system 15 described, and the pattern-generating logic 15
presented Operational characteristics, turbulence, cycle times, and
distortion pattern fidehity are discussed An engine stability assess-
ment with comparison of stability response to screens and airjet-
produced inlet distortion 1s included {Author)

A77-42038 The impact of the energy crisis on the demand
for fuel efficiency - The case of genera! aviation R B Archibald and
W S Reece (US Department of Labor, Bureau of Labor Statistics,
Washington, D C) Transportation Research, vol 11, June 1977, p
161 165 17 refs

One of the most important questions accompanying the debate
over energy policy 1s whether or not consumers will react to
increased fuel prices by choosing more fuel efficient transportation
modes This paper addresses this question by developing a theoretical
rationale for the hypothesis that the energy crisis has induced an
increase tn the demand for fuel efficiency as a characteristic of
aircraft and empirically tests this hypothesis with data from the U S
general aviation market (Author)

A77-42039 Doppler m s - The landing guidance system
for the future J G Flounders (Plessey Co, Ltd , Weybridge, Surrey,

England) Electronics and Power, vol 23, July 1977, p 556-558
The Doppler microwave landing system (D m | s ) submitted by
Great Britain to the International Civil Aviation Organization n
response to their requirement for a new, nonvisual landing-gu:dance
system 1s discussed Following a brief outhine of the principle of
operation of the Dm I, its advantages are examined The equip-
ment I1s compact, can be quickly tnstalled, and does not adversely
affect the performance of existing instrument landing systems lts
ccmmutation s derived from the same crystal that controls the
transmitter offset frequency, so that constancy of velocity i1s assured
without necessitating critical adjustments in the field Since the
D mts technique uses sequential radiation of a uniform phase and
amplitude along the elements of a linear array, there 15 great
flexibihty tn the manner in which signals are processed The system
can be adapted to handle a 360 deg azimuth signal with relative ease
CKD
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A77-42044 The Analytical Maintenance Program - No
more ‘maintenance as usual’ C T Faulders, Jr (US Navy, Naval
Air Systems Command, Washington, D C) Defense Management
Journal, vol 13, July 1977, p 1521

The Analytcal Maintenance Program adopted by the U S Naval
Air Systems Command 1s described Included in the program are
provisions for establishment of maintenance requirements and
schedules for each type of aircraft, assignment of maintenance tasks
to various levels of operation, and a momitor and correction
capability to insure effectiveness A detailed division of maintenance
responsibilities 1s given, and decreases in the frequency of depot
maintenance and the number of depot maintenance tasks, as well as
in the frequency and number of organizationa! maintenance interven-
tions, are reported Suggestions for implementing analytical main-
tenance programs, including training of working engineers, coping
with the shift from new to in-service aircraft maintenance, making
the system costeffective, and emphasizing accountability of the
various task forces, are also considered JMB

A77-42049 Airport planning and economics - Some chang-
ing perspectives J R Goodwin (FAA, Washington, D C} Socrety of
Automotive Engineers, Air Transportation Meeting, Washington,
O C,May 10-12, 1977, Paper 770581 6p

Airport planners need to consider the effects of economic
fluctuations on the accuracy of long-range projections of air traffic,
and should plan adequate lead times for improving capacity n
handling aircraft, passengers, Eaggage, and surface transport The
FAA’'s Upgraded Third Generation Air Traffic Control System s
discussed, and increased capacities attainable through its wake-vortex
avoidance system, metering and spacing capability, and discrete
address beacon system are mentioned Other problems confronting
airport planners are considered, including the integration of public
transport into airport transport systems, effects of environmental
accountabihity legistation on airport development, and methods for
choosing or arranging compromises between central, hinear, or
transporter design of airports JMB

A77-42050 Wake turbulence detection and economic
impact of proposed improvements W D Wood and | G McWilliams
(US Department of Transportation, Transportation Systems Center,
Cambnidge, Mass } Socrety of Automotive Engineers, Air Transporta-
tion Meeting, Wastungton D C , May 10-12, 1977, Paper 770583 8 p
5 refs

Increased separations of awrcraft following heavy jets, which
have been mandated because of the threat posed by aircraft trailing
wake vortices, have aggravated the problem of air traffic delays at
some of the busier airports An extensive vortex measurement
program at three major arports has provided the data base for the
design of a Vortex Advisory System which will permit reduction of
the vortex imposed separations under certain measurable wind
conditions This system which promises to effect an appreciable
reduction in traffic delay 1s currently undergoing testing at Chicago‘s
O’Hare international Airport {Author)

A77-42052 ¥ Investigations on axial flow fan impeliers with
forward swept blades K P Mohammed ({Regional Engineering
College, Calicut, Incdhia) and D P Raj {Indian Institute of Technolo-
gy, Madras, India) American Society of Mechanical Engineers,
Applied Mechanics/Bioengineering/Fluids Engineering Summer Con-
ference, Yale Umversity, New Haven, Conn, June 15-17, 1977,
Paper 77-FE-1 7 p 6 refs Members, $1 50, nonmembers, $3 00

The forward swept blades are expected to reduce the accumula-
ton of boundary layer fluid resulting from the effect of centrifugal
forces, near the uip region of an axial flow impeller blade An
experimental study was carried out on three sets of impeller blades
with different forward sweep, keeping the blade element profile
geometry the same It 1s seen from the companison of the overall
performance of the impellers with swept and unswept blades that the
swept blades operate more efficiently than the unswept blades,
especially at low volume flows Moreover, the blade element stall is
delayed, 1f the blades are swept forward An analysis of the
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experimental results shows that forward sweep effectively reduces
the detenorating effects of the radially outward boundary layer flow
in the tip region> {Author)

A77-42211 Tracer decoder - A recever for radio naviga-
tion relay systems J D Last and E W Roberts (North Wales,
University College, Bangor, Wales) Radro and Electronic Engineer,
vol 47, June 1977, p 261-268 6 refs

Tracer 1s a retransmission system for radio navigation aids which
uses a voice frequency communications channel to enable objects to
be located and tracked remotely Its applications are to marine
surveying, monitoring of seamarks and automatic vehicle location
The paper describes a unit which accepts the signal transmitted over
a link from a Tracer converter and extracts and displays the mobile’s
position its novel features are i1ts ability to indicate position after
only one complete sequence of the navigation transmissions, permit-
ting rapid multiplexing of many mobules, and a frequency correction
arrangement which allows the umit to process signals having
frequency errors which would normally be unacceptable in high
precision systems Both these techniques are finding applications in
radio navigation receiving equipment (Author)

A77-42219 # Methods and problems in practical aero-
dynamics /4th revised and enlarged edition/ (Metody 1 zadach
prakticheskot aerodinamiki /4th revised and enlarged edition/) D S
Gorshenin and A K Martynov Moscow, lzdatel'stvo Mashino-
stroenie, 1977 240 p 15refs In Russian

A collectson of article outlining basic laboratory methods used
in aerodynamics research 1s presented The theoretical basts of these
methods 1s described, and techniques used in analyzing experimental
data are presented Some individual topics include determination of
shock wave velocity, investigation of the effects of the wing and
fusetage designs on the aerodynamic characteristics of an air craft at
subsonic speeds, determination of the pressure distribution on bodies
n subsonic or supersonic flows, and cahbration of ar pressure
sensors and micromanometers CKD

A77-42220 # Design of wind measuring instruments (Pro-
ektirovante vetroizmenitel’'nykh priborov) N G Protopopov
Leningrad, Gidrometeoizdat, 1976 192 p 100 refs In Russian

The book 1s concerned with the design of wind measuring
devices based on the use of rotating wind sensing elements The
study of the design of the instruments i1s prefaced by a review of the
basic characteristics of the wind field and methods of averaging the
wind velocity The static and dynamic characteristics and the
differential equations of rotating cup and screw anemometers and of
wind vanes are studied This serves as the basis for recommendations
on the design of sensors and anemometers Attention is focused on
the analysis of both mnstrumental and methodological errors in
measurements of wind parameters PTH

A77-42223 The Falcon-50 dossier (Le dossier du Falcon-
50) J Morisset Arr et Cosmos, vol 15, July 16, 1977, p 2125 In
French

Design features of the eight-passenger Falcon-50 are compared
with those of the other atrcraft in its class- notably Jetstar-1 and
Gulfstream-1l  Special attention 15 given to the design of the
supercritical swept wing The atrcraft, powered by three Garrett TFE
731-3 turbo-jet engines, will have a zero fuel weight of 10,250 kg
(19,845 Ib) and a range of 5745 km Certification 15 expected in
1978, with first deliveries in 1979 CKD

A77-42238 # Jet engines for high supersonic flight speeds -
Theoretical principles (Reaktivnye dvigatels dlia bol’shikh sverkhzvu-
kovykh skoroster poleta - Osnovy teorn}) R | Kurziner Moscow,
zdatel’stvo Mashinostroenie, 1977 213 p 50 refs tn Russian

The thermodynamic basis of jet engines for aircraft operating at
high supersonic and hypersonic speeds is discussed Combination
turbojet-ramjet engines are classified on the basis of a morphological
analysis The cycles of different types of combination engines are
described, and a method for calculating their parameters and
characteristics 15 presented Guidelines for the selectton of optimal
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parameters for hypersonic ramjet and combination turbojet-ramjet
engines are given CKD

A77-42544 The reduction of interference from large re-
flecting surfaces E V Jull {British Columbia, University, Vancouver,
Canada) and G R Ebbeson (Defence Research Establishment
Pacific, Esquimalt, British Columbia, Canada) /EEE Transactions on
Antennas and Propagation, vol AP 25, July 1977, p 565-570 11
refs Research supported by the Ministry of Transport of Canada

The use of corrugated surfaces to reduce interfering reflections
from buildings, in particular instrument landing system (ILS)
interference from hangars near airport runways, s proposed A
numerical examination 1s made of the infinite comb grating under
H-polanzed plane-wave 1illumination with grating spacing of half a
wavelength to a wavelength As with all periodic surfaces n-
vestigated, specular reflection can be completely converted to
backscatter in the direction of incidence from the surface normal
when that direction equals the inverse sine of the wavelength divided
by twice the grating spacing and the corrugation depth 1s properly
chosen Model measurements at 35 GHz on finned surfaces of finite
size under nonplane-wave iflumination verify that the surfaces behave
essentially as predicted for the infinite comb The surfaces retain this
behavior for frequencies within the (LS range and angles of oblique
incidence less than about 10 deg Practical considerations in
implementing these ideas are mentioned {Author)

A77-42562 # Our next commercial transport Collisions of
interest H A Kimbrie! {Colin, Hochst.n Co, New York, NY)
Astronautics and Aeronautics, vol 15, July Aug 1977, p 4853
Development of a new generation of 180-200 seat aircraft to
replace obsolescent transcontinental and medium range transport
craft during the era 19739 to 1985 s discussed Competing cand
dates, including new and denvative designs, are described, and
estimates for cost of launching the new ygeneration are formutated
Engine/tota! aircraft price ratios, as well as ume needed to obtain a
return on investment, are considered Current routes of air carriers
are characterized, and the necessary range flexibility for the new
aircraft 1s specified Principal motivations for development of the
new generation include elimination of craft that waste fuel and
require high levels of maintenance, and accommodation of growth
through procutement of new aircraft The effect of various projected
carrier growth rates on the break even points of manufacturers and
airhnes 1s projected Fiancing of the new generation of craft is also
considered, with emphasis on the role of government incentives,
which may provide as much as 35% of investment costs JMB

A77-42564 Measurement and prediction of structural and
brodynamic crash-impact response, Proceedings of the Winter Annual
Meeting, New York, N Y , December 5-10, 1976 Meeting sponsored
by the American Society of Mecharical Engineers Edited by K J
Saczalsk) (U S Navy, Office of Naval Research, Arlington, Va) and
W D Pikey {Virgima, Unwersity, Charlottesville, Va) New York,
American Society of Mechanical Engineers, 1976 169 p Members,
$10 00, nonmembers, $20

Attention 1s given to the analysis of general aviation arcraft
structural crashworthiness, computer programs for the prediction of
crash response and its experimental validation, a hmiting perfor-
mance technique for determining the optimum structural crash
characteristics of vehicles, and the numencal prediction of head/
helmut response Also considered are the numencal preciction of
head/neck response to shortimpact, head njury criteria and evalua
tion of protective head gear, and the measuiement and prediction of
spine, thorax and whole body occupant response 8J

A77-42566 A method of analysis for general aviation
airplane structural crashworthiness G Witthn and M A Gamon
{Lockheed Cafifornia Co, Burbank, Calif}) In Measurement and
prediction of structural and biodynamic crash-impact response,
Proceedings of the Winter Annual Meeting, New York, NY,
December 510, 1976 New York, Amencan



Society of Mechanical Engineers, 1976, p. 63-81 9 refs US
Department of Transportation Contract No FA75WA-3707

A method of analysis 1s presented for use in assessing general
aviation airplane structural crashworthiness The method, based on a
practical engineering approach to modeling vehicle structure, incor-
porating simphfied mathematical representations as a means of
determining crashworthiness capability, was developed and verified
with the use of a full-scale helicopter crash test. This simphified and
approximate approach 1s embodied in digital computer program
KRASH Further substantiation of program KRASH's versatility and
practicality in assessing vehicle structural crashworthiness for awide
range of structures was obtained in the analysis of an actual crash
involving two rail cars In a current FAA-sponsored program KRASH
has been modified for use in general aviation airplane structural
crashworthiness preliminary design A descripuon of the program
modifications, an assessment of KRASH'’s capability to analyze
general aviation airplane crashes, and an outline of the FAA-
sponsored general aviation crashworthiness program are contained in
this paper {Author)

A77-42758 * # Flight data processing with the F-8 adaptive
algonthm G Hartmann, G Stein {Honeywell, Inc, Minneapols,
Minn ), and K Petersen (NASA, Flight Research Center, Edwards,
Cahi) In Guidance and Control Conference, Hollywood, Fia,
August 8-10, 1977, Technical Papers New York,
Amernican Institute of Aeronautics and Astronautics, Inc, 1977, p
53-60 9 refs (AIAA 77-1042)

An explicit adaptive contro! algorithm based on maximum
likelthood estimation of parameters has been designed for NASA’s
DFBW F-8 aircraft To avoid iterative calculations, the algorithm uses
paraliel channels of Kalman filters operating at fixed locations tn
parameter space This algornithm has been implemented in NASA/
DFRC’'s Remotely Augmented Vehicle (RAV) facility Real-time
sensor outputs {rate gyro, accelerometer and surface position) are
telemetered to a ground computer which sends new gain values to an
on-board system Ground test data and flight records were used to
establish design values of noise statistics and to verify the ground-
based adaptive software The software and its performance evalua-
tion based on flight data are described {Author)

A77-42759 ¥ Command augmentation control laws for
maneuvering aircraft. R F Stengel, J R Broussard, and P W Berry
{Analytic Sciences Corp , Reading, Mass ) In Guidance and Control
Conference, Hollywood, Fla, August 8-10, 1977, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 61-72 8 refs Contract No
N0014-75-C-0432 (AIAA 77-1044)

Highly maneuverable arrcraft must achieve good handling
qualities for a wide range of flight conditions, and their flight control
systems can assist 1n meeting this objective This paper presents an
approach to designing command augmentation systems {CAS) that
provide precision response to pilot commands and augment stability
within a wide maneuvering envelope Using coupled dynamic models
of the aircraft and modern control theory, equivalent ‘Type 0’ and
‘Type 1’ proportional integral control laws are formulated, and
closed-loop response s demonstrated The CAS structures presented
here afford a high degree of departure-resistance, as well as improved
response for advanced command modes (Author)

A77-42767 * # The terminal area automated path generation
problem C-C Hsin (Mitre Corp, McLean, Va) In Guidance and
Control Conference, Hollywood, Fla, August 8-10, 1977, Technical
Papers New York, American Institute of Aero
nautics and Astronautics, Inc, 1977, p 128-136 13 refs Navy
NASA-supported research {(AlAA 77-1055)

The automated terminal area path generation problem in the
advanced Air Traffic Control System {(ATC), has been studied
Definitions, input, cutput and the interrelationships with other ATC
functions have been discussed Alternatives in modeling the problem
have been i1dentified Problem formulations and solution techniques
are presented |n particular, the solutton of a mintmum effort path

A77-42781

stretching problem (path generation on a given schedule) has been
carned out using the Newton-Raphson trajectory optimization
method Discussions are presented on the effect of different delivery
ume, aircraft entry position, initial guess on the boundary condi-
tons, etc Recommendations are made on real-world implementa-
tions (Author)

A77-42772 % # Active flutter control using generalized un-
steady aerodynamic theory J W Edwards (NASA, Fhight Research
Center, Edwards, Calif), J V Breakwell, and A E Bryson, Jr
(Stanford Unwversity, Stanford, Cahf} In Guidance and Control
Conference, Hollywood, Fla, August 8-10, 1977, Techmcal Papers
New York, Amencan Institute of Aeronautics

and Astronautics, Inc, 1977, p 172-185 19 refs
This paper describes the application of generalized unsteady
aerodynamic theory to the problem of active flutter control The
controllabihty of flutter modes 1s investigated It 1s shown that the
response of aeroelastic systems s composed of a portion due to a
-rational transform and a portion due to a nonrational transform The
oscillatory response characteristic of flutter is due to the rational
portion, and a theorem s given concerning the construction of a
hnear, finite-dimensional model of this portion of the system The
resulting rational model s umique and does not require state
augmentation Active flutter control designs using optimal regulator
synthesis are presented (Author)

AT7-42773 * # Synthesis of active controls for flutter sup-
pression on a flight research wing | Abel, B Perry, I1l, and H N
Murrow (NASA, Langley Research Center, Hampton, Va} In
Guidance and Control Conference, Hollywood, Fla, August 810,
1977, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1977, p 186-194 13
refs Contract No NAS1-13541 (AIAA 77-1062)

This paper describes some activities associated with the pre-
Iiminary design of an active control system for flutter suppression
capable of demonstrating a 20% increase in flutter velocity Results
from two control system synthesis techniques are given One
techrmque uses classical control theory, and the other uses an
‘aerodynamic energy method’ where control surface rates or displace-
ments are minimized Analytical methods used to synthesize the
control systems and evaluate their performance are described Some
aspects of a program for flight testing the active control system are
also given This program, called DAST (Drones for Aerodynamics
and Structural Testing), employs modified drone-type vehicles for
flight assessments and validation testing {Author)

A77-42780 # The effects of relative instrument onientation
upon gravity gradiometer system performance E J Pelka (Lockheed
Missiles and Space Co, Sunnyvale, Cahf ) and D B DeBra (Stanford
University, Stanford, Cahf ) In Guidance and Control Conference,
Hollywood, Fla, August 8-10, 1977, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1977, p 247-255 9 refs USAF supported
research (AlAA 77-1070)

Optimum relative orientations of three sensors {moving base
gravity gradiometers) comprising a gradient measurement system are
defined Two of the sensors are spinners, productng gradient
measurements at double thetr spin frequency, the third Js a torsion
balance instrument measuring components of the gradient tensor at
zero frequency Three spinning gravity gradiometers are shown to
provide a minimum-error gradient estimate when the sensor spin axes
form an orthogonal triad A fourth gradiometer would add redun-
dancy and prevent mission loss due to failure of one instrument An
optimum umbrella configuration for a foursensor system s
described RDV

A77-42781* # Spacecraft fhight control with the new phase
space control law and optimal linear jet select E V Bergmann, S R
Croopnick, J J Turkovich, and C. C Work (Charles Stark Draper
Laboratory, inc, Cambridge, Mass) In Guidance and Control
Conference, Hollywood, Fla, August 8-10, 1977, Technical Papers



A77-42784

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 256-266 9 refs Contract No
NAS9-13809 {AIAA 77 1071)

An autopilot designed for rotation and translation control of a
ngid spacecraft 1s described The autopilot uses reaction control jets
as control effectors and incorporates a six-dimensional phase space
control law as well as a linear programming algonthm for jet
selection The interaction of the control faw and jet selection was
investigated and a recommended configuration proposed By means
of a simulation procedure the new autopilot was compared with an
existing system and was found to be superior in terms of core
memory, central processing umit time, firngs, and propellant
consumption But 1t s thought that the cycle time required to
perform the jet selection computations might render the new
autoptiot unsuitable for existing flight computer applications, with-
out modifications The new autopilot 1s capable of maintaining
attitude control in the presence of a large number of jet failures

ML

A77-42784 * # The aircraft energy efficiency active controls
technology program. R V Hood, Jr (NASA, Langley Research
Center, Hampton, Va) In Guidance and Control Conference,
Hollywood, Fla, August 8-10, 1977, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1977, p 279-285 9 refs (AIAA 77-1076)

Broad outlines of the NASA Aircraft Energy Efficiency Program
for expediting the application of active controls technology to civil
transport aircraft are presented Advances in propulsion and airframe
technology to cut down on fuel consumption and fuel costs, a
program for an energy efficient transport, and integrated analysis and
design technology in aerodynamics, structures, and active controls
are envisaged Fault-tolerant computer systems and fault-tolerant
flight control system architectures are under study Contracts with
leading manufacturers for research and development work on
wing-tip extensions and winglets for the B-747, a wing load
alleviation system, elastic mode suppression, maneuver-load control,
and gust alleviation are mentioned RDV

A77-42785 # Flight control system of an advanced air
superionty fighter C J Yi (Honeywell, Inc, Arlington, Va), R L
Heimbold (Lockheed California Co, Burbank, Calif}, R J Miller
{United Technologies Corp , Pratt and Whitney Aircraft Group, East
Hartford, Conn ), and E Rachovitsky {(USAF, Flight Dynamics
Laboratory, Wright Patterson AFB, Ohio} In Guidance and Control
Conference, Hollywood, Fla, August 8-10, 1977, Technical Papers

New York, Amencan Institute of Aeronautics
and Astronautics, Inc, 1977, p 286-295 (AIAA 77 1079)

The synthesis of a flight control system for an advanced air
superiority fighter equipped with jet flaps, and 1ts flight simulator
performance 1s reported 1n this paper Several control modes are
designed to enhance performance in maneuvering flight Both
sustained turn and maximum turn rate load factors are improved by
deflecting the jet and maneuver flaps as a function of angle-of-attack
The aircraft can attain more than one g deceleration by the proper
deflection of jet and maneuver flaps Feasibility of the control modes
was verified by a fixed-base pilot-in-the-loop simulation {Author)

A77-42786 # Load factor response of digitally controlled
aircraft D A Keskar and G L Slater (Cincinnati, Universsty,
Cincinnati, Ohio} In Guidance and Control Conference, Hollywood,
Fla, August 8-10, 1977, Technical Papers New
York, American Institute of Aeronautics and Astronautics, Inc,
1977, p 296-305 11 refs (AlAA 77-1080)

The effect of sampling rate on the stochastic response of a linear
aircraft model and on the interaction of sampling rate selection with
neglected dynamic modes in the control model s examined Control
laws are computed from optimal discrete regulator theory using both
the rigid body and structural mode assumption The conclusions are
that for the aircraft under consideration the rigid body feedback laws
are adequate to insure good system response at fast sampling rates
However, at slow sampling rates less than about 10 cycles per second
the rigid body feedback often yields an unstable closed loop system
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whereas an accurate control
characteristics

model can maintain good control
{Author)

A77-42793 # Adaptive fading memory filtering in a de-
centralized airborne tracking system J M Nash (Orincon Corp, La
Jolla, Cahf )} In Guidance and Control Conference, Hollywood, Fla ,
August 8 10, 1977, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1977, p
356-365 6 refs USAF supported research (AIAA 77-1088)

A computationally distributed estmation scheme s developed
to provide accurate tracking of high velocity, maneuverable targets in
a defensive atr toawr fire control apphcation Widely separated
sensors on a flexible aircraft are opumally integrated in a large
computational network employing multiple Kalman filters De
centralized performance of track updating and prediction s
employed in conjunction with an integrated technique for optimally
accommodating sensor misalignments Tracking system performance
analyses are presented Data processing rates, sensor accuracies,
misalignment effects, and adaptive fading memory filtering are
studied parametrically in a set of scenarios for an advanced
application {Author)

A77-42797 # A two-level adaptive controller for application
to flight control systems P N Nikiforuk, M M Gupta {Saskatche-
wan, University, Saskatoon, Canada), and H Ohta in Guidance and
Control Conference, Hollywood, Fla, August 8-10, 1977, Technical
Papers New York, American Institute of Aero-
nautics and Astronautics, Inc, 1977, p 401407 15 refs National
Research Council of Canada Grants No A-5625, No A 1080 (AIAA
77-1092)

A design of a two-level adaptive flight controller for a STOL
aircraft with unknown dynamics 1s described in this paper This
approach appears to overcome some of the limitations that are
inherent in the design of linear optimal and conventional adaptive
controllers In particular, an adaptive observer with an exponential
rate of convergence 1s developed for modeling the unknown plant
dynamics  Control at the first level 1s provided by an updated
optimal controller, while that at the second level 1s provided by an
error servo Some examples of simulation studies that were carried
out for the pitch attitude control under two different conditions are
given (Author)

A77-42798 * # Information processing requirements for on-
board monitoring of automatic landing J A Sorensen and J S
Karmarkar {Systems Control, Inc, Palo Alto, Calif} In Guidance
and Control Conference, Hollywood, Fla, August 8-10, 1977,
Technical Papers New York, American Institute
of Aeranautics and Astronautics, Inc, 1977, p 408418 10 refs
Contract No NAS1-13490 (AIAA 77 1083)

A systematic procedure s presented for determining the
information processing requirements for on board monitoring of
automatic landing systems The monitoring system detects landing
anomalies through use of appropriate statistical tests The time to-
correct aircraft perturbations s determined from covariance analyses
using a sequence of suitable arrcraft/autoland/pilot models The
covariance results are used to estabhsh landing safety and a fault
recovery operating envelope wvia an event outcome tree This
procedure i1s demonstrated with examples using the NASA Terminal
Configured Vehicle {B-737 aircraft) The procedure can also be used
to define decision height, assess monitoring implementation require-
ments, and evaluate alternate autoland configurations (Author)

A77-42804 # A flight control system using the DAIS archi-
tecture A P DeThomas and G M Lacy (USAF, Fhight Dynamics
Laboratory, Wright Patterson AFB, Ohio) In Guidance and Control
Conference, Hollywood, Fla, August 8-10, 1977, Technical Papers
New York, American Institute of Aeronautics

and Astronautics, Inc , 1977, p 460-466 5 refs (AIAA 77 1100)
A simulation of a flight control system using hardware and
concepts of the Digital Avionics Information System (DAIS) to
integrate fhght control, navigation, commurucation and other subsys-



tems, 15 described Some of the modules included in the integration
are computers, muluplex data bus hardware, controls and displays,
and software The DAIS architecture 1s partitioned into traditional
avionics functions having a dual-channel multiplex system with
standby redundancy, and a flight control system which has quad-
redundancy An asynchronous interface allows data transfer between
systems Special-purpose interfaces and data handling equipment,
such as a Digital Hardware Voter Momitor to select the lower median
of 1nput signals in fallure detection, are considered, an advisory/
caution panel to give the pilot access to flight control failure
information is discussed Computer languages used, and the effects of
the multuplex system on fhight control system response are also
assessed JMB

A77-42805* # Application of microelectronic technology to
general aviation flight controt J A Sorensen, M G Tashker
{Stanford Research Institute, Menlo Park, Calif }, and D 8 DeBra
(Stanford University, Stanford, Calif) In Guidance and Control
Conference, Hollywood, Fla, August 8 10, 1977, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 467 474 9 refs Contracts No
NAS2-9083, No NAS2-9382 (AIAA 77-1102)

This paper presents several different methods that can be used
to determine the aircraft ornientation {(attitude} without direct
measurement The methods combine state esumation techmiques
with measurements from solid state pressure sensors, accelerometers,
and magnetometers to determine the awrcraft state The paper
demonstrates how the estimation algorithms were validated and
compared using flight test data, and 1t presents results of perfor-
mance sensitivity analyses of sensor error, modeling inaccuracies, and
wind disturbance effects on the attitude estimation errors |If
implemented, the methods presented could make it possible to
eliminate directional and vertical gyros and to change from many
1solated sensors to an integrated, small, retiable sensing package for
determining the aircraft state {Author)

A77-42806 # Automatic rollout contro! of the 747 airplane
C J Cotter and G C Cohen (Boeing Co, Seattle, Wash} In
Guidance and Control Conference, Hollywood, Fla, August 8-10,
1977, Technical Papers New York, Amencan
Institute of Aeronautics and Astronauttcs, Inc, 1977, p 483-491
(AIAA 77-1104)

An automatic rollout control system has been developed for the
Boeing 747 airplane The rollout control system consists of three
independent channels which control the rudders and nose gear
steering mechanism The action of the rudders and nose gear steering
provides contro! of the lateral path of the arrplane along the runway
from touchdown to a safe taxi speed With the addition of this
system the capability of the airplane will eventuatly be extended to
operate in Cat b conditions {less than 700 feet RV R, but not less
than 150 feet RVR) This paper describes the system requirements,
development of the control faw, simulator results and flight testing
of the rollcut control system (Author)

A77-42808 * # Redundant integrated flight control /navigation
inertial sensor complex R E Ebner and J G Mark (Litton Systems,
Inc, Woodland Hills, Calif ) In Guidance and Control Conference,
Hollywood, Fla, August 810, 1977, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1977, p 503-511 Contract No NAS1-13847
{AIAA 77 1109)

A redundant strapdown inertial navigation system for integrated
flight control/navigation use 1s described Design of the system,
which consists of four tuned-gimbal gyros, eight accelerometers, and
four processors, 1s discussed, with emphasts on 1ts compact configura-
tion (13 by 13 by 14 in ), based on symmetry properties of an
octahedron A matrix operator for least-squares combination of data
from an arbitrary number of two-degree-of freedom gyros 1s derved,
and general parity equations for error analysis are given Self-
contained detection and isolation of a two-axis gyro failure is
considered, system failure probability, which depends on component
failure rates and self-correction capacities, 1s analyzed Test data,
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including typical panty equation responses during motion and
simulated gyro and accelerometer failures, are also presented JM B

A77-42812 4 Some analytical control laws for the design of
desirable lateral handling qualities using the model matching method
H Ohta, P N MNikiforuk, and M M Gupta (Saskatchewan,
Unwersity, Saskatoon, Canada) In Guidance and Control Con-
ference, Hollywood, Fla, August 810, 1977, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 548-557 16 refs National Research
Council of Canada Grant No A-1080 (AIAA 77-1045)

In this paper two analytical designs are given for derving
desirable lateral handling qualities for an awrcraft The transfer
functions of the decoupled desirable model, which consssts of the
bank and sideslip angles to the aileron and rudder input, are selected
according to the directional handling qualities criteria The control
laws are derived using a model matching method and use the
simplified dynamics of an arrcraft Different types of aircraft with
unacceptable handling quahties in the unaugmented condition are
constdered as examples The results of simulation studies which were
performed to illustrate, as well as to compare the two control laws,
are given {Author)

A77-42815 # A Schuler tuned vertical indicating system S
J Monaco, D R Audley (US Air Force Academy, Colorado
Springs, Colo ), and S Okubo (Okubo Instruments, Inc, Colorado
Springs, Colo) In Guidance and Control Conference, Hollywood,
Fla, August 8 10, 1877, Technical Papers Conference Sponsored by
the American Institute of Aeronautics and Astronautics New York,
Amenican Institute of Aeronautics and Astronautics, Inc, 1977, p
213-222 6 refs (AIAA 77 1066)

A single-axts, gyroless, vertical indicating system has been
destgned and built which tracks the motion of the local gravity
vector The objective of this effort was to demonstrate the feasibility
of using this system in a low-cost, high rehability, medium-accuracy
navigator This system 1s capable of sensing accelerations as small as
0001 g and uses only a compound pendulum and a rotor as Its
sensing elements both made with fused quartz suspensions Input
linear accelerations normally causing the pendulum to rotate are
sensed by the rotor and proportional signals are fed back to a
torquing system to maintain the pendulum’s vertical reference An
output signal proporttonal to the tangential acceleration 15 also
provided This paper discusses the design, development, and perfor-
mance of this system n a research program for the Air Force Office
of Scientific Research {Author)

A77-42816 # Cost effective design of an air transport flight
control maintenance system E C Machacek and T E Foster
(Rockwell International Corp, Collins Avionics Group, Cedar
Rapids, lowa) In Guidance and Control Conference, Hollywood,
Fla, August 8-10, 1977, Technical Papers Conference sponsored by
the American Institute of Aeronautics and Astronautics New York,
American Institute of Aeronautics and Astronautics, Inc, 1977, p
475-482 5 refs (AIAA 77-1103)

The design philosophy used in developing MATE, a digital
maintenance assessment system designed as an integral part of the
triplex redundant, fail-operational, digital flight control evaluation
system FCS-111X, 1s outlined The MATE system uses the same
chassis, memory, power supply and functional elements as the basic
autopilot computers It 1s based on a hybrid scheme incorporating
both channelized and centralized structure Block diagrams of the
system are provided, and specific cost/performance trade offs
involved in the development of the system architecture and the
choices between automatic and interactive testing and numeric or
alphanumeric displays are discussed CKD

A77-43152 # Diwve bombing simulation results using direct
side force control modes R V Brulle (McDonnell Aircraft Co, St
Louis, Mo ) In Atmospheric Flight Mechanics Conference, Holly-
wood, Fla, August 8-10, 1977, Technical Papers



A77-43153

New York, American Institute of Aeronautics and Astronautics, tnc,
1977, p 1-7 6 refs Contract No F3361575-C-3070 (AIAA
77-1118)

A fixed base simulation study was conducted to Investigate
design cnitena for direct side force control {DSFC) when used for
dive bombing Three DSFC modes were simulated, a wings level turn
and two lateral translation modes A fixed depressed reticle bomb
sight, a modified fixed sight that was roll stabilized, and a future
impact point (FIP} computing sight were used A control mode that
rolled the aircraft about the bomb sight line of sight was imple-
mented The DSFC wings level turn mode 1s the best for dive
bombing No longitudinal coupling should exist when using DSFC,
pilots can tolerate a posttive roll coupling A lateral acceleration of
about one g should be avallable for combat dive bombing using
DSFC {Author)

A7743153 # Investigation of the vulnerability of powered-
hft STOL’s to wind shear R H Hoh (Systems Technology, Inc,
Hawthorne, Calif) In Atmospheric Flight Mechanics Conference,
Hollywood, Fla, August 8-10, 1977, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1977, p 8-13 10 refs (AIAA 77-1120)

The effect of wind shear on powered-hift STOL airplanes in the
landing approach configuration was investigated via analysis and
piloted moving-base simulation Starting with basic performance
characteristics which were representative of an externally blown flap
(EBF) or upper surface blowing (USB) STOL, several generic SCAS
combinations were derived and tested These included augmentation
systems which required frontside and backside piloting techniques A
non-powered-lift STOL concept (De Havilland DHC-6 Twin Otter)
was also tested as a basis of comparison for evaluation of accident
potential Powered-lift airplanes were found to be inherently more
vulnerable to horizontal wind shear than the non-powered-hft STOL

{Author)

A77-43154 # Flight test of stick force stability in attitude-
stabilized aircraft H A Mooy and M F C van Gool {Nationaal
Lucht- en Ruimtevaartiaboratorium, Amsterdam, Netherlands) In
Atmospheric Flight Mechanics Conference, Hollywood, Fla, August
8-10, 1977, Technical Papers New York, Ameri-
can Institute of Aeronautics and Astronautics, Inc, 1977, p 14-19
12 refs (AIAA 77-1121)

Artificially generated positive stick force stability (PSFS) for
control configured vehicle (CCV) systems with longitudinal fhight
control based on pitch-rate-command/attitude-hold (PRC/AH) s
investigated It 1s found that PSFS reduces airspeed deviations from
the reference speed at the cost of increased glide path deviations and
increased pilot effort Airspeed deviation was reduced without a
significant degradation penalty in glide path tracking and pifot effort
{compared to neutral stick force stability) only at relatively modest
PSFS levels Pitch rate per unit airspeed deviation i1s viewed as a
better parameter than stick force per unit airspeed deviation for
indicating PRC/AH flight control system PSFS, since side-sticks with
various force-deflection relationships will probably be the rule in
fly-by-wire systems RDV

A77-43155 # Equivalent system approaches to handling
qualities analysis and design probfems of augmented aircraft J
Hodgkinson and W J LaManna (McDonnell Aircraft Co, St Louis,
Mo ) In Atmospheric Fhght Mechanics Conference, Hollywood,
Fla, August 810, 1977, Techmcal Papers New
York, American Institute of Aeronautics and Astronautics, Inc,
1977, p 20-29 13 refs (AIAA77-1122)

The equivalent system approach takes mathematical models of
aircraft with complex stability and control augmentation systems
and reduces them to simple low order form. This allows flying
qualities analysis, design and real-time simulation with direct
reference to familiar unaugmented dynamics A frequency response
match of the low order transfer function by a direct search method 15
shown to reduce longitudinal dynamics effectively, and extension to
lateral-directional dynamics 1s demonstrated In terms of equivalent
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parameters augmentation cannot only modify numerator in addition
to denomunator characteristics, but can also add high frequency lag
originating from control system components {Author)

A77-43156 * # Determination of longitudinal aerodynamic
derivatives from steady-state measurement of an awrcraft V Klein
(George Washington University, Hampton, Va) In  Atmospheric
Flight Mechanics Conference, Hollywood, Fla, August 810, 1977,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, inc, 1977, p 30-36 6 refs Grant
No NsG-1161 (AIAA 77-1123)

A method for the estimation of aerodynamic derwvatives from
steady-state symmetric fhight data 1s developed The derivatives
considered are the longitudinal static stabihity and control deriva-
tives, damping derivatives due to tail, and the derivatives expressing
the speed effect on the hift and pitching moment coefficients The
method 1s an extension of the well known theory of longitudinal
static stability and controt, and corresponding flight data interpreta-
tion Measured data s assumed 1n the form of trim curves and hft vs
angle of attack The expressions for the derivative estimates are in
the form of algebrasic relationships containing known constants, and
directly or indirectly measured quantities (Author)

A77-43157 * # Simplified unsteady aerodynamic concepts,
with application to parameter estmation W R Wells (Wnight State
Unwersity, Dayton, Ohio) and M J Queino (NASA, Langley
Research Center, Hampton, Va) In Atmospheric Flight Mechanics
Conference, Hollywood, Fla, August 810, 1977, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 39-45 7 refs Contract No
NGR-36-004-061 (AIAA 77-1124)

A simplified aerodynamic force model based on the physical
principle of Prandtl’s hfting line theory and trailing vortex concept
has been developed to account for unsteadiness in the awrcraft
dynamics The wake 1s assumed to be compressed to a single shed
vortex element of appropriate strength moving downstream at a
speed sufficient to approxtmate the Wagner function Results are
presented illustrating the ability of the simplified theory to duplicate
exact solutions n unsteady aerodynamics Further, consideration 1s
given to the utility of the mode! in a parameter identification
application {Author}

A77-43158 * # Prediction of elastic-airplane lateral dynamics
from ngid-body aerodynamics R L Swaim (Purdue University, West
Lafayette, Ind ) and G H Staab in Atmospheric Flight Mechanics
Conference, Hollywood, Fla, August 810, 1977, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1977, p 46-65 7 refs Grant No NsG-4003
{AIAA 77-1125)

Control-configured vehicle technology has increased the demand
for detailed analysis of dynamic stability and control, handling and
nde qualities, and control system dynamics at the early stages of
prehminary design and development For these early analyses an
approximate, but reasonably accurate, set of equations of motion for
elastic arplanes 1s needed Such a formulation 1s developed for the
lateral dynamics of elastic airplanes It makes use of nigid-body
aerodynamic stability derivatives and the antisymmetric elastic mode
shapes and frequenctes in formulating the forces and moments due to
elastic motion Verificavon of accuracy was made by comparison
with B-1 airplane dynamics obtained by other methods Frequencies
and damping ratios of the coupled modes agree acceptably well with
four antisymmetric elastic modes included (Author)

A77-43159 * # Prediction of jump phenomena in rotationally-
coupled maneuvers of aircraft, including nonlinear aerodynamic
effects J W Young, A A Schy, and K G Johnson (NASA, Langley
Research Center, Hampton, Va) In Atmosphernic Flight Mechanics
Conference, Hollywood, Fla, August 8-10, 1977, Technical Papers
New York, American Institute of Aeronautics

and Astronautics, Inc, 1977, p 56-63 6 refs {AIAA 77-1126)
An analytical method has been developed for predicung critical



control nputs for which nonlinear rotational coupling may cause
sudden jumps in aircraft response The analysis includes the effect of
aerodynamics which are nonlinear in angle of attack The method
involves the simultaneous solution of two polynomtals in roll rate,
whose coefficients are functions of angle of attack and the controt
nputs Results obtained using this procedure are compared with
calculated time histories to verify the validity of the method for
predicting jump-ltke instabilities (Author}

A77-43161 * # A wind tunnel technique for determining
stability derivatives from cable mounted aeroelastic models R M
Bennett, M G Farmer (NASA, Langley Research Center, Hampton,
Va), R L Mohr, and W E Hall, Jr (Systems Control, Inc, Palo
Alto, Calif ) In Atmospheric Flight Mechanics Conference, Holly-
wood, Fia, August 810, 1977, Technical Papers

New York, American Institute of Aeronautics and Astrgnautics, Inc,
1977, p 72-80 13 refs (AIAA 77-1128)

System tdentification techmiques in common use for extracting
stabthty derwvatives from flignt test data have been adapted for
application to data obtained from aeroetastically-scaled flutter -
models flown in a wind tunnel on a cable mount system The
concept has been applied with reasonable success to data from rigid
models of a Space Shuttle Orbiter and a fighter tested in the NASA
Langley transomic dynamics tunnel Further application of this
technique should permit extraction of derivatives that include scaled
flextbility effects, thereby obtaining additional information from the
testing of expensive flutter models {Author)

A77-43163 # Application of a computer program system to
the analysis and design of supersonic aircraft W A Sotomayer and
T M Weeks (USAF, Fhight Dynamics Laboratory, Wright-Patterson
AFB, Ohio) In Atmospheric Flight Mechanics Conference, Holly-
wood, Fla, August 810, 1977, Technical Papers

New York, American institute of Aeronautics and Astronautics, Inc,
1977, p 90-99 21 refs (AIAA 77-1131)

Methods for the preliminary analysis and design of supersonic
aircraft intended for operation during the 1990 time period pose a
problem for computational methods presently in use Many of these
arrcraft exhibit a high degree of configuration biending to achieve the
required performance Using a computational system developed by
Boeing and NASA a modeling technique was developed by Boeing
and NASA to analyze highly blended aircraft configurations A
method to calculate leading edge thrust for highly swept wings 1s also
presented and applied For the aircraft configurations considered 1t
was found that good overall agreement between test and theory can
be obtained (Author)

A77-43164 * # Further observations on maximum likelihood
estimates of stability and control characteristics obtained from flight
data K W Iff and R E Maine (NASA, Flight Research Center,
Edwards, Calif) In Atmospheric Flight Mechanics Conference,
Hollywood, Fla, August 8-10, 1977, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1877, p 100-112 13 refs (AIAA 77 1133)

A maximum likelihood estimation method for flight test datais
described Flight results based on 3000 maneuvers from 30 aircraft
on the effect of resolution and sampling rate on the estimates, on
understanding the discrepancies previously observed in the magni-
tude of the Cramer-Rao bounds, on the scale effects on the derivative
estimates obtained from dynamic aircraft flight maneuvers, and on
the analysis of lateral-directional maneuvers obtained in turbulence,
are presented {Author)

A77-43165 # Identification of aircraft stability and control
derivatives in the presence of turbulence K Yazawa (Nationat
Aerospace Laboratory, Tokyo, Japan) In Atmosphenc Flight
Mechanics Conference, Hollywood, Fla, August 810, 1977, Tech-
nical Papers New York, American Institute of
Aeronautics and Astronautics, Inc, 1977, p 113-123 12 refs
{AIAA 77 1134)

A study has been made of method of extracting arcraft stability
and control parameters from flight data acquired in the atmospheric
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turbulence The effects of turbulence were evaluated by a Monte
Carlo simulation in order to provide a statistical analysis of the
accuracy of identfication of the parameters Two methods of
identification were evaluated The first was the output error method
using the modified Newton Raphson technique The second was a
filtering error method for reducing gust effects This method relates
directly the output error method with the equation error method by
filter gain K and 1t provides statuistical information of the process and
measurement noise The results from the Monte Carlo simulation
showed that the parameters given by the output error method has
large standard deviations due to the atmospheric turbulence The
application of the filtering error method improved the estimation
accuracy under the same turbulence conditions This method was
apphed for an actual flight data (Author)

A77-43166 * # Maximum likellhood estimation of aero-
dynamic derivatives for an oblique wing aircraft from flight data. R
E Maine (NASA, Flight Research Center, Edwards, Calif) In
Atmospheric Flight Mechanics Conference, Hollywood, Fia, August
810, 1977, Technical Papers New York,
American Institute of Aeronautics and Astronauucs, Inc, 1977, p
124 133 5refs (AIAA 77 1135)

There are several pracucal problems in using current techniques
on b5-degree-of-freedom eguations to estimate the stability and
control derivatives of oblique wing aircraft from fhight data A
technique has been developed to estimate these derivatives by
separating the analysis of the longitudinal and lateral-directional
motion without neglecting cross-coupling effects This technique was
used on fiight data from a remotely piloted oblique wing aircraft
The resuits demonstrated that the relatively simple approach
developed was adequate to obtain high quality estimates of the
aerodynamic derivatives of such aircraft (Author)

A77-43167 # Practical applications of parameter identifica-
tion D R Frer (Grumman Aerospace Corp, Bethpage, NJ) In
Atmospheric Fhght Mechanics Conference, Hollywood, Fla , August
810, 1977, Technical Papers New York,
American Instutute of Aeronautics and Astronautics, Inc, 1977, p
134 147 11 refs (ATAA 77-1136)

A modified maximum-hkelihood parameter-estimation tech
nique was developed at Grumman and applied to the F-14 and the
Shuttle Training Arrcraft {STA) The algorithm operated n an
interactive mode, providing for control of the number of active
parameters and state equations, while the program was running
Initial F 14 work was for trimmed level flight STA flight data were
analyzed in both forward and reverse-thrust modes, providing reliable
dernwvatives during flight development tests Lateral-directional deriva
tives were extracted from F-14 high angle of attack maneuvers, from
7 5 to 36 degrees Work done to date with this program employed a
hnear model, no data smoothing techniques, and normal stabiity and
control flight test maneuvers The program provided a rapid and
reliable method of determining aircraft stability and control deriva
tives In a flight test environment {Author)

A77-43174 * 4 Recent ground-based and in flight simulator
studies of low-speed handling characteristics of supersonic cruise
transport aircraft W D Grantham and L T Nguyen (NASA,
Langley Research Center, Hampton, Va) In Atmospheric Flight
Mechanics Conference, Hollywood, Fla, August 8 10, 1977, Tech-
nical Papers New York, American Institute of
Aeronautics and Astronautics, Inc, 1977, p 206 218 6 refs (AlAA
77-1144)

Several advanced arrow-wing concepts have evolved from
NASA’s Supersonic Cruise Aircraft Research (SCAR} Program
Evaluatons of the low-speed handling characteristics of these
configurations have been conducted at Langley Research Center
using a fixed base ground simulator with a visual landing scene A
brief in fhght simulation program was also conducted using Calspan’s
Total In Flight Simulator (TIFS) in order to prowide (1) points of
reference for interpretation of the ground simulator results, {2) data
for control-system design tradeoffs, and (3) data on effects of
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real world visual height cues and cockpit motion cues not available in
the fixed base simulation The more significant results of these
studies are presented {Author)

A7743175 * # A study of key features of random atmo-
spheric disturbance models for the approach flight phase R K
Heffley (Systems Technology, Inc, Mountain View, Calif} In
Atmospheric Flight Mechanics Conference, Hollywood, Fla, August
810, 1977, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1977, p
219-228 10refs Contract No NAS2-7926 (AIAA 77-1145)

© An analysis and brief simulator experiment were performed to
identify and classify important features of random turbulence for the
landing approach flight phase The analysis of various wind models
was carried out within the context of the longitudinal closed-loop
pilot/vehicle system The analysis demonstrated the relative
importance of atmospheric disturbance scale lengths, horizontal
versus vertical gust components, decreasing altitude, and spectrat
forms of disturbances versus the pilot/vehicle system Among certain
competing wind models, the analysis predicted no significant
difference in pifot performance This was confirmed by a moving
base simulator experiment which evaluated the two most extreme
models A number of conclustons were reached attitude constrained
equations do provide a simple but effective approach to describing
the closed-loop pilot/vehicle At fow altitudes the horizontal gust
component dominates pillot/vehicle performance {Author)

A77-43176 # An evaluation of vortical wake hazard separa-
tion distances for military aircraft M W M Jenkinsand R T Meyer
{Lockheed Georgia Co, Maretta, Ga) In Atmosphenc Flight
Mechanics Conference, Hollywood, Fla, August 8-10, 1977, Tech
nical Papers New York, American Institute of
Aeronautics and Astronautics, Inc, 1977, p 229-238 22 refs
USAF-sponsored research (AIAA 77 1146)

This study defines separation criteria for USAF aircraft during
landing Existing theoretical methods and data were used herein and
the results were conditioned by published flight test and pilot-in the
loop simulation data The results are presented as a suggested Interim
Advisory tor USAF gperational aircraft when flying in the terminal
area {Author)

A77-43188 * # Aerodynamic characteristics of supersonic
fighter airplane configurations based on Soviet design concepts M L
Spearman, R H Fournier, and M Lamb (NASA, Langley Research
Center, High-Speed Aerodynamics Div, Hampton, Va) In Atmo-
spheric Flight Mechanics Conference, Hollywood, Fla, August 8-10,
1977, Technica! Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1977, p 339-344
(AIAA 77-1162)

The aerodynamic, stability, and control characteristics of several
supersonic fighter airplane concepts are examined The configura-
tions, which are based on Soviet design concepts, include fixed-wing
arrcraft having delta wings, swept wings, and trapezoidal wings, and a
variable wing-sweep asrcraft Each concept employs aft tail controfls
The concepts vary from lightweight, single-engine, air superiority,
point interceptor, or ground attack types to larger twin-engine
interceptor and reconnaissance designs Analytical and experimental
results indicate that careful application of the transonic or supersonic
area rule can provide nearly optimum shaping for mintmum drag for
a specified Mach number requirement In addition, through the
proper {ocatton of components and the exploitation of interference
flow fields, the concepts provide linear pstching moment charac-
teristics, high control effectiveness, and reasonably smali varations in
aerodynamic center location with a resulting high potential for
maneuvering capability {Author)

A77-4319% # Hi-fidehity airplane simulation model H
Yoshino {(Boeing Commercial Airptane Co, Seattle, Wash) In
Atmospheric Flight Mechanics Conference, Hollywood, Fla, August
8-10, 1977, Technical Papers New York,
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American Institute of Aeronautics and Astronautics, Inc, 1977, p
365-373 8refs (AIAA 77-1166)

A three-degree-of-freedom airplane model with separate wing
body and tail components 1s developed for use in real-time digital
computer simulations A local kinematic angle of attack rate is
defined for both the wing and the tail, these variables are combined
at the airplane’s center of gravity Thus, locahized effects of wing
wake and downwash, engine exhaust, wind, and structural elasticity
can be assessed to obtain more accurate formulation of the dynamic
derivatives (e g, Ift, drag, pitching moment) of the various aero
dynamic surfaces Simulations performed are found to vyield very
close correlation with data from flhight test records Besides this
increased accuracy in simulation, the model should give insight into
basic design problems and allow more rigorous treatment of
spatially-related effects JMB

A77-43192 # Identification of aircraft aerodynamic charac-
teristics at high angles of attack and sideslip using the estimation
before modeling /EBM/ technique S Ramachandran, H Schneider,
J D Mason, and H L Stalford (Dynamics Research Corp,
Wimington, Mass) In  Atmospheric Flight Mechanics Conference,
Hotlywood, Fla, August 810, 1977, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1977, p 374385 13 refs Navy supported
research {AIAA 77-1169)

This paper presents the EBM technique for aircraft parameter
dentification 1in stall/poststall flight regime This method uses a
unique two-step approach The first step 1s the model independent
estimation of states and aerodynamic forces and moments using a
nonlinear sphne esttmation method In the second step, the angles of
attack and sideslip and control input space 1s divided into several
smail subspaces Data fiom all flights that fall within the chosen
subspace 1s used in modeling the force and moment coefficients The
state and control dependent model 1s obtained using Stepwise
Multiple Linear Regression {(SMLR) The technique 1s demonstrated
for a light jet trainer aircraft (Author)

A77-43194 & A new approach to model structure identifica-
tion P H Fiske and C F Price {Analytic Sciences Corp, Reading

Mass) In Atmospheric Flight Mechanics Conference, Hollywood,
Fta, August 8-10, 1977, Technical Papers New
York, American Institute of Aeronautics and Astronautics Inc,

1977, p 401-409 23 refs {(AIAA77-1171)

The purpose of model structure identification 1s to determine
which model among a given class of models best represents a physical
system of interest In this paper, a new technique for attacking this
problem 15 developed using an extended Kalman filtering approach
The details of the procedure are described and results are presented
which ndicate a significant improvement over classical least squares
methods It is anticipated that this new approach wilf significantly
improve the capability to identify dynamic airframe model structures
from test data {Author)

A77-43196 * # Recent research on aerodynamic character-
istics of fighter configurations duning spins E L Anglin (NASA,
Langley Research Center, Hampton, Va) In Atmospheric Flight
Mechanics Conference, Hollywood, Fla, August 8 10, 1977, Tech
nical Papers New York, American Institute of
Aeronautics and Astronautics, Inc, 1977, p 416426 12 refs
(AIAA 77-1163)

The NASA Langley Research Center 1s currently conducting a
stall/soin research program to define fighter aerodynamics applhicable
during developed spins and to develop analytical methods to use such
measured aerodynamics for theoretically calculating spin motions
Some static, forced-oscillation and continuous rotation aerodynamic
data have been measured for several current fighter models at
developed spin angles of attack The paper discusses these aero
dynamic data and illustrates both the extremely nonlinear depen
dence of such data on several vanables and the correlation that exists
between the three types of measured aerodynamics The current
analytical methods for using these aerodynamics to calculate spin



motions are discussed and correlated with experimentally obtained
spins {Author)

A77-43197 # Direct-force flight-path control - The new way
to fly J H Watson and J D McAlhster {General Dynamics Corp ,
Fort Worth, Tex ) American Institute of Aeronautics and Astro-
nautics, Atmospheric Flight Mechanics Conference, Hollywood, Fla ,
Aug 8-10, 1977, Paper 77-1119 9 p 6 refs
The decoupling of an aircraft’s attitude from i1ts flight path
vector makes 1t possible to maximize tracking time and reduce the
control problem from a second-order to a first-order task Direct
force flight-path control opens up an entirely new group of concepts,
some of which have been developed and recently flight tested Tne
control modes have been evaluated and cataloged, identifying the
most probable application of each Some flight-path modes lend
themselves to enhancing manual operation while others are useful in
automatic integrated fire/flight control systems Clearly, direct-force
flight-path control 1s the new way to fly, offering improved manual
flying quahities and more effective weapon delivery capabilities -
{Author)

A77-43198 * # Load distribution on a close-coupled wing
canard at transonic speeds B B Gloss and K E Washburn {NASA,
Langley Research Center, Hampton, Va) American Institute of
Aeronautics and Astronautics, Atmospheric Flight Mechanics Con-
ference, Hollywood, Fla, Aug 8-10, 1977, Paper 77 1132 10p 15
refs

This paper reports on a wind tunnel test where load distribu-
ttons were obtained at transonic speeds on both the canard and wing
surfaces of a closely coupled wing-canard configuration The investi-
gation Included detailed component and configuration arrangement
studies to provide insight into the various aerodynamic interference
effects for the leading-edge vortex flow conditions encountered Data
indicate that increasing the Mach number from 0 70 to 095 caused
the wing leading edge vortex to burst over the wing when the wing
was In the presence of the high canard For some of the outboard
span locations, the leading-edge vortex reattachment streamline
intersects the wing trailing edge inboard of these span locations, thus,
the Kutta condition was not satisfied In general, the effect of adding
a canard was to reduce the hft inboard and somewhat increase the
iift outboard similar to the trends that would have been expected
had the flow been attached (Author)

A77-43199 # Design and flight test of a decoupled velocity
controt system for VTOL landing approach J V Lebacqz (Calspan
Corp, Buffalo, NY)and R T N Chen (US Army, Air Mobility
Research and Development Laboratory, Moffett Field, Calhf)
American Institute of Aeronautics and Astronautics, Atmospheric
Flight Mechanics Conference, Hollywood, Fla, Aug 810, 1977,
Paper 77 1143 9 p 14 refs Contract No N0019 73 C 0504

The design and flight evaluation of a control system aimed at
augmenting and partially decoupling the longitudinal and vertical
velocity responses of a VTOL airplane 1n descending decelerating
landing approach s described A summary of the implicit model
following optimal control design procedures 1s given, followed by a
description of the system design using these techniques Flight test
results for this control system In the form of pitot ratings and
performance/work load measures, from an experiment which con
sidered several types of control systems and display presentations,
are then discussed (Author)

A77-43201 # Development of an integrated fire/flight con-
trol system for a high-performance fighter aircraft J H Watson and
G J Komechak (General Dynamics Corp, Fort Worth, Tex )
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Hollywood, Fla, Aug 810, 1977, Paper
77-1078 6p

The extremely difficult pilot task of accurately controlling gun
fire and weapon delivery under severe dynamic fighter engagement
conditions has led to the development of an automatic integrated
fire/fhight control system (IF/FCS} This development has been made
possible through formulation of a comprehensive, real ume digital
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stmulation modetl that demonstrates the inter-relationship of the
components of the system and permits pilot-in-the-loop development
and evaluation A director fire control system is required along with
coupled interface circuits to condition and shape the steering
command signals to the aircraft’s flight control system Simulation
evaluations of the IF/FCS show great promise for significantly
increasing fighter weapon-delivery capability {Author)

A77-43329 # New aircraft airfoils | (Nowe profile lotnicze
1) 2 Brodzki Techmika Lotnicza 1 Astronautyczna, vol 32, June
1977, p 10 14 In Polish

The most recently developed supercritical airfoils for tran