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INTRODUCTION

Under the terms of un interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the Nuational Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monlhly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Bibliograpin: (NASA SP-7037)
lists 511 reports, journal articles, and other documents originully announced in October
1973 in Scientific and Technival Aerospace Reports (STAR) or in fwiernational Aerospace
Abstraces (IAA).

The coverage includes documents on the engineering and theoretical aspects of desien,
construction, evaluation, lesting, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research
and development in aerodynamics, aeronautics, and ground support equipment for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citationaccompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
{44 Ewmtries and STAR Entries in that order. The citations, and abstracts when available,
are reproduced exactly as they appeared originally in f44 or STAR, including the original
accession numbers from the respective announcement journals, This procedure, which saves
time and money, accounts for the slight variation in citation appearances,

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

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A73-10000 Saries}

All publications abstracted in this Section are avaiable from the Techmical information
Service, Amencan Institute of Aeronautics and Astronautics. Inc.. (AIAA). as follows
Paper copies are avallable at $5.00 per document up to a maximum of 20 pages The
charge for each addwmional page 15 25 cents. Microfiche ' are avallable at the rate of
$1.00 per microfiche for documents identfied by the ¥ symbaol following the accession
number. A number of publications, because of ther special characteristics, are available
only for reference in the AIAA Technical information Service Library. Mimmum awmail
postage to fareign countries 1s $1.00. Please refer to the accession number. e.g.. A73- 10468,
when requesting publications.

STAR ENTRIES (N73-10000 Series)

A source from which a publication abstracted m this Section 15 avaiable to the public 15
ordinarly given on the last hne ol the citation. eg., Avall. NTIS. The following are the

most commonty indicated sources (full addresses of these organizations are listed at the
end of this introduction}

Avail: NTIS. Sold by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announrcements or to NTIS. Beginning with
documents announced in issue 21, 1973, “stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregularly from $2.75 for a 1-to-25
page report to $10.76 for 576 to 600 pages. plus $2.00 for each additional
100-page increment. Demand print reports (those for which a facsimile reproduction
will be made to fill orders) are priced at $3.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively;
i.e., reports previously announced at a certain price continue to be sold at that
price. If “Avaik: NTIS" without a price appeared in the citation of a NASA report
(asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See “Avail: SOD" below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from NTIS at a standard price of $1.45
{regardless of age} for those documents identified by the # sign following the
accession number (e.g., N73-10281§) and having an NTIS availability shown in the
citation. Standing orders for microfiche of (1) the full collection of NTIS-available
documents announced in STAR with the # symbol. (2) NASA reponts only (ident-
ified by an asterisk {(*}). (3) NASA-accessioned non-NASA reports only (for those
who wish to maintain an integrated microfiche file of aerospace documents by the
"N accession number), or (4} any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title (e.qg.,
38 cents) over individual requests. inquiries concerning NTIS Selective Categories

(1] A microfiche is a transparent sheet of film, 105 x 148 mm in size. containing as many
as 60 to 98 pages of information reduced to micro images (not 1o exceed 24: 1 reduction).
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Avail:

in Microfiche should be addressed to the Subscription Unit, National Technical
Information Service.

Deposit Accounts and Custorners Outside U.S. NTIS encourages its customers
t0 open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly. -

NTIS customers outside the United States are reminded that they should add the
foliowing handling and postage charges to the standard or annocunced prices:
hard (paper} copy. $2.50 each document; microfiche, $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program, NTIS will add 15 cents for each title shipped.
50D (or GPO). Sold by the Superintendent of Documents, U.5. Government
Printing Office. in hard copy. The price is given following the availability line.
(An order received by NTIS for one of these documents will be filled at the SQD
price if hard copy is requested. NTIS wili also fill microfiche requests, at the

~standard $1 4 5 price, for those documents identified by a # symbaol )

Avail:

Avail

Avail:

Avail:

Avail:

Avail:
Avail:

Avail:

Avail:

Other

NASA Public Document Rooms. Documents so indicated may be examined at

or purchased from the National Aeronautics and Space Administration, Public

Documents Room (Room 126). 600 Independence Ave., SW., Washington, D.C. '
20546, or public document rooms located at each of the NASA research centers,

the Mississippi Test Facility. and the NASA Pasadena Office at the Jet Propulsion

Laboratory.

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

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Setvices available from the USAEC and its
depositories are described in a booklet. Science Information Available from the
Atomic Energy Commission {TID-4550), which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic
copy (HC} at $10.00 each and microfilm at $4.00 each, regardless of the length
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSQO Publicatons of Her Majesty's Stationery Office are sold in the U S by

Pendragon House. Inc..'(PHI). Redwood City, California. The U.S. price {including a

service charge) is given, or a conversion table may be obtained from PHI.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, York-
shire, England. Photocopies available from this organization at the price shown
{If none is given, inquiry should be addressed to BLL).

ZLDI Sold by the Zentralstelle fir Luftfahritdokumentation und -Infermation.
Murich, Federal Repubiic of Germany. at the price shown in deutschmarks (DM}
Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as
to the availability of these documents should be addressed to the organization
shown in the citation as the corporate author of the document. .

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the
standard price of $.50 each, postage free. .

avaitabilities; If the publication is avaitable from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line,



GENERAL AVAILABILITY

All publicaticns abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and [AA Entries sections. It is suggested that the hibliog-
raphy user contact his own library or other local libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies,
especially NASA. A listing of pubhic collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the National Technical Information Service
(NTIS). The annual subscription rate for the monthiy supplements, excluding the annual

cumulative index, is $18 00. All questions telating to subscriptions should be referred to the
NTIS.
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ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical tnformation Service

750 Third Ave.

New York, N.Y. 10017

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

Commissioner of Patents
U.5. Patent Office
Washington, D.C. 20231

Engineering Sciences Data Unit Ltd.
251-259 Regent Street
London W1R 7AD, England

ESRO/ELDO Space Documentation Service
European Space Research Organization
114, av. Charles de Gaulle

92 -Meuilly-sur-Seine, France

Her Majesty’'s Stationery Office
P.O. Box 569, SE. 1
London, England

NASA Scientific and Technical Information
Facility

P.O. Box 33 i

College Park, Maryland 20740

Mational Aeronautics and Space
Administration

Scientific and Technical information
Office (KSI}

Washington, 0.C. 20546
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NASA SPONSORED AVAILABLE ON
OOCUMENT H MICROFICHE
ACCESSION NUMBER—s- 73.10027*# Boeing Co., Wichita, Kans. CORPORATE
THE SIMULATION OF A JUMBO JET TRANSPORT SOURCE
—'—' AIRCRAFT. YOLUME 2: MODELING DATA
C. Rodney Hanke and Donald R. Nordwall Sep. 1970 506
TITLE Zvo MR ? PUBLICATION
e (Contract NAS2-5524) DATE
{NASA-CR-114494: D5-30643-Vol-2) Avail: NTIS\HC $27.50
AUTHORS CSCL 018 AVAILABILITY
The manned simulation of a large transport aircraft is SOURCE
¢ described. Aircraft and systems data necessary to implement
CONTRACT the mathematical model described in Yolume | and a di COSATI
OR GRANT of how these data are used in model are presented. The mults CODE
of the real-time computations in the NASA Ames Research Center
REPORT Flight Simulator for Advanced Aircraft are shown and compared
NUMBER to flight test data and to the results obtajned in a training simulator
known to be satisfactory, Author
NASA SPONSORED AVAILABLE ON
DOCUMENT MICROFICHE
ACCESSION ——a=A73-10302 * 4 Optimum configurations for bangless sonic -— T
NUMBER booms. W. D_Hayes and F. B. Weiskope, Jr. {Princeton University, et
rinceton, N.J.}. Quarteriy of Applied Mathematics, vol. 30, Qct.
AUTHORS _I 1972, p 3114 328 13 refs. Grant No. NGL-31-001-119. L AUTHORS'
A number of optimization problems are posed and solved for AFFILIATION
supersonic aircraft flight subject 1o the condition that a shock wave
appears anly incipiently in the sonic boom signal at a given point.
The principal result is one giving the maximum effective gross weight
of an aircraft of given effective length under given flight conditions. PUBLICATION

The calculus of vanations with ineguality constraints is used, with DATE
the novel features of a non-local isaperimetri¢ relation and of only an
upper bound en a control variable. {Author)

viii



IAA ENTRIES

A73-37187 #
engines of multiengine systems (Sintez optimal’'nykh kharakteristik
dvigatelei mnogoprivodnykh sistem). €. G. Goloskokov and M. F.
Kirkach (Khar'kovskii Politekhnicheskii Institut, Kharkov, Ukrainian
SSR). Prikiladnaia Mekhanika, vol. 9, July 1973, p. 62-65. In Russian.
Methods used in the analytical design of aircraft control circuits
are applied to the synthesis of the optimal characteristics of the
energy sources of torsional multiengine systems with n rotors.
Qptimization is performed in the sense of the quality of the transient
starting process, using a certain functional as the quality criterion.
V.P.

AT3372N impedance and far field characteristics of a
linear antenna near a conducting cylinder. A, H. Cherin (Bell
Telephone Laboratories, Inc., Atlanta, Ga.} and J. Goldhirsh (Johns
Hopkins University, Silver Spring, Md.). /EEE Transactions on
Electromagnetic Compatibility, vol. EMC-15, Aug. 1973, p. 110-117.
11 refs.

An analytic-numerical technigue to analyze the characteristics
of a thin dipole antenna near a perfectly conducting cylinder is
developed. The finite Jength cylinder configurations considered are
of practical importance in that they may represent a first-order
approximation of the fuselages of vehicles such as aircraft, missiles,
and sateliites. A hybrid model combining wire and surface modeling
techniques was used to represent the general problem, The validity of
the model has been partially tested by checking the output from it
with previously established experimental, theoretical, and/or nu-
merical results. FR.L.

A73.37275 # Improved aircraft capability through variable
camber. D. Miller {Boeing Aerospace Co., Research and Engineering
Div., Seattle, Wash.). Naval Research Reviews, vol. 26, June 1973, p.
11-23.

Increasing camber increases the lift coefficient at which
minimum drag will occur. More camber is needed to improve
maneuverability, and a bighly cambered airfoil will significantly
reduce drag at the high lift coefficients required for air combat.
Because the thin wing high speed stall dnd buffet problem is
associated with leading edge separation, the leading edge slat has
been used to alleviate the problem. Leading edge flaps represent
anather means of fixing the leading edge stall problems of thin wings.
It is shown that variable camber design reduces drag by 1000 drag
counts (coefficient of drag equals 0.100} at a lift coefficient

Synthesis of the optimal characteristics of the |
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carresponding to the maximum usable lift of the basic wing without
variable camber. A flexible panel design has been developed based on

background information and testing developed in the course of
preparing the 747 flexible skin variable camber Krueger flap for
commercial operations. F.R.L.

A73-37276 Inter-noise 72; International Conference on
Noise Control Engineering, Washington, D.C., October 4-6, 1972,
Proceedings and Tutorial Papers. Confererice sponsored by the
Institute of Noise Control Engineering. Edited by M. J. Crocker
{Purdue University, Lafayeite, ind.). Poughkeepsie, N.Y., Institute of
Noise Control Engineering, 1972, Proceedings, 580 p.; Tutorial
Papers, 138 p. Price of Proceedings, $25.; Tutorial Papers, $12.60.
Subjects related to industrial noise criteria and ‘control are
examined together with topics connected with noise legistation and
ordinances, community noise, noise control in buildings, and
materials for noise control. Other areas considered include surface
transportation noise, machinery noise, aircraft and airport noise, and
noise instrumentation and measurement. Jet, compressor, and
aircraft noise sources are also discussed, giving artention to fan noise
mechanisms and control, the noise source distribution in subsonic
jets, and the development of a sonic inlet for jet aircraft.
i G.R.

AT3I 37277~ On the role of the radiation directivity in noise
reduction for STOL aircraft. H. D. Gruschka {Tennessee, University,
Tullahoma, Tenn.). In: Inter-noise 72; International Canference on
Noise Control Engineering, Washington, D.C., October 4-6, 1972,
Proceedings. Poughkeepsie, N.Y., Institute of
Naise Control Engineering, 1972, p. 326-331. U.S. Department of
Transportation’ Contract No, FAT2WA-3053; Grant No.
NGR-43-001-075.

The radiation characteristics of distributed randomty fluctuating
acoustic sources when shielded by finite surfaces are discussed
briefly. A number of mode! tests using loudspeakers as artificial noise
sources with a given broadband power density spectrum are used to
demonstrate the effectiveness of reducing the radiated noise intensity
in certain directions due to shielding. In the lateral direction of the
source array noise reductions of 12 dB are observed with relatively
smalt shietds. The same shields reduce the backward radiation by
approximately 20 dB. With the results obtained in these acoustic
model| tests the potentials of jet noise reduction of jet flap
propulsion systems applicable in future STOL aireraft are discussed.
The jex flap configuration as a complex aerodynamic noise source is
described briefly. (Author)

A7T3-37278 The ultimate noise barrier - Far field radiated
agrodynamic noise. J. S. Gibson {Lockheed-Georgia Co., Marietta,
Ga.). In: Inter-noise 72; International Conference on Noise Cantral
Engineering, Washington, D.C,, October 4-6, 1972, Proceedings,
Poughkeepsie, N.Y., Institute of Neise Control

Engineering, 1972, p. 332-337. 17 refs.
The noise produced by the airframe itself as it passes through
the air is considered. There are several possible aerodynamic noise
sources involved, including boundary layer turbulence, fuselage



A73-37279

wake, and wing vortex shedding, The development of basic aero-
dynamic noise technology is considered, giving attention also to aural
detection related noise measurements on three sailplanes, The effects
of sailplane velocity and gross weight are examined. In recent
investigations noise reduction effects were found to occur in the case
of large areas of artached flow due to vortex sheet generation caused
by feather serrations near the leading edge. G.R.

A73-37279 Neise certification of a transport airplane. N.
Shapiro and J. W. Vogel {Lockheed-California Co., Burbank, Calif.).
In: Inter-noise 72; International Conference on Noiss Control
Engineering, Washington, D.C., October 4-6, 1972, Proceedings.

Poughkeepsie, N.Y., Institute of Noise Control
Engineering, 1972, p. 338-343. 7 refs.

The establishment of effective perceived noise level limits to be
met at three reference locations is discussed, giving attention to the
allowable test conditions. Aspects of the test site are discussed
together with questions of equipment and instrumentation. Dif-
ficulties encountered during the noise certification program are
related to ‘pseudo’ high-frequency tones, around reflectian tones, an
inadequate dynamic range, and transient ambient signals. |mprove-
ments are needed in the techniques and procedures for measuring
aircraft flyover naise, G.R.

AT337280
D. W. Green. In: Inter-noise 72; International Conference on Noise
Control Engineering, Washington, D.C., October 4-8, 1972, Proceed-
ings. Poughkeepsie, N.Y., Institute of Noise
Control Engineering, 1972, p. 344-349.

An acoustic analysis of offshore airports is conducted, taking
into account such factors as the variation of aircraft noise level with
distance and the noise reduction achieved by a two-segment
approach pattern, The so-catted polder-and-dike system makes use of
an impervious perimeter dam or causeway which is built from the sea
bottom up. The water is subsequently pumped out of the basin so
that the reclaimed fand (the polder) can be used as a landing fietd.
According to the fill method of construction, a man-made island is
formed by dumping dirt into the ocean, Dther possibilities include a
caisson-carried airport and an airport held afloat by means of huge
air-chambers below the water. G.R.

A73-37281 Predicting the reduction in noise exposure
around airports. W. J. Galloway (Bolt Beranek and Newman, Inc.,
Canoga Park, Calif.). In: Inter-noise 72; International Conference on
Noise Control Engineering, Washington, D.C., October 4-6, 1972,
Proceedings, Poughkeepsie, N.Y., Institute of
Naise Contrad Engineering, 1972, p. 356-361.

An sirport noise model is discussed taking into acgount a
simplified model that woutd allow planning analyses of alternate
fleet configurations to be made without detailed knowledge of
operations at each airport. The relative effect of many possible
combinations can be evaluated simply by assuming a single runway
airport having straight-in and straight-out flight paths. The model
techniques described are applied in a planning protilem invalving all
LLS. air carrier airports with more than 10 flights a day. G.R.

A73-37282 Aircraft noise disruption in public schools - A
definition of an impasse, 5. J, Kravontka {New York City, Board of
Education, New Yaork, N.Y.]. In: Inter-noise 72; International
Conference on Noise Controf Engineering, Washington, 0.C.,
October 4-6, 1972, Proceedings. Poughkeepsie,

N.Y., Institute of Noise Contral Engineering, 1972, p. 362-365. 10
refs.

A73-37283 Ncise in an airport community. R. L. Hurlburt
(Envirgnmental Standards, Inglewoad, Calif.). In: Inter-noise 72;
International Conference on Noise Cantral Engineering, Washington,

A proposed littoral airport. M. Rettinger and '
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D.C., Qctober 4-6, 1972, Proceedings, Pough-
keepsie, N.Y., Institute of Noise Controt Engineering, 1972, p.
366-371.

An investigation concerning the possible reduction of aircraft
noise was conducted, taking into account the approach angles of
aircraft landing at San Diega International Airport and at Los
Angeles International Airport. It was found that a reduction in
aircraft noise by 56% could be achieved if 5 deg approaches were
flown at Los Angeles, Other studies conducted involved the
determination of noise exposure in the City of Inglewood, near the
Los Angeles Airport, High noise levels were fou!"ld to be correlated
with low land values and with high vacancy rates. Aspects of
soundproofing ordinance are also considered, G.R.

A73 37285 Correction procedure for outdoor noise mea
surements. P. B. Oncley (Boeing Co., Renton, Wash.). In: Inter-noise
72 Internatiomal Conference on Noise Control Engineering,
Washington, D.C., October 4-6, 1972, Proceedings.
Poughkeepsie, N.Y., {nstitute of Noise Control Engi-
neering, 1972, p, 439-444._ 9 refs.
Noise measurements are of limited value unless they can be

normalized to standard eenditions and extrapolated to extend their
range of application. The procedure requires the consideration of a

large number of factors. Atmospheric absorption is a very important
factor which has to be taken into account. A graph showing the
absorption in d8 per 1000 ft of the atmosphere between 1 kHz and 1
mHz is provided. Reflection effects are also explored, giving
attention to the phase of the reflected signal and the pregsure
difference between total pressure and free field value, G.R.

AT3-37287 Jet noise research - Progress and prognosis. T.
E. Siddon (British Colurnbia, University, Vancouver, Canada). In:
Inter-noise 72; international Conference on Noise Control Engi-
neering, Washington, D.C., Qctober 4-6, 1972, Proceedings.

Poughkeepsie, N.Y., Institute of Noise Control Eng;-
neering, 1972, p, 452-457. 17 refs,

The evolution of engine technalogy is discussed, giving attention
to flyover aircraft noise and the madern high bypass turbofan engine,
Annaying high frequency tones generated by complex blade inter-
actions have been reduced by the use of  new fan technology and by
the introduction of special acoustical linings. The role of basic
research is discussed together with developments in diagnostic tools
and aspects of the noise source distributian in a round jet. G.R.

A73-37288 Fan noise mechanisms and control. I. T. G.
Sofrin (United Aircraft Corp., Pratt and Whitney Aircraft Div., East
Hartford, Conn.). In: Inter-noise 72; International Conference on
MNoise Control Engineering, Washington, D.C., October 4-6, 1972,
Proceedings. Poughkeepsie, N.¥Y., Institute of
Noise Control Engineering, 1972, p. 458-4656.

Some of the special test rigs used in fan noise programs are
described, Fan noise radiates in a complicated directivity pattern
from the inlet and discharge ducts. At each angutar position in the
far field, the noise is conveniently described by the frequency
distribution of acoustic energy. The thrae processes involved in fan
noise include generation, duct propagation, and radiation. Facilities
for the study of fan noise are discussed together with discrete biade
passage noise generation, broadband noise generation, and combina-
tion or multiple pure tone noise. In connection with efforts to
control fan noise inlet guide vanes have been eliminated and the
spacing between rotating and stationary blades has been increased.

G.R.

A73-37289 " Fan noigz mechanisms and control. 1. M. V.
Lowson {Loughborough University of Technology, Loughborough,
Leics., England). In: Inter-noise 72; International Conference on



Noise Control Engineering, Washington, 0.C.) October 4-6,” 1972,
Proceedings. Poughkeepsie, N.Y., Institute of
Noise Control Engineering, 1972, p. 467-471, Research supported by
the National Gas Turbine Establishment of England and NASA,

The fluctuating velocity input into the fan is measured by two
approaches. One approach makes use of stationary hot wires
mounted in front of the rotor. The other approach employs rotating
hot wires moving with the rotor. It is shown that the noise has three
principal source components including discrete frequencies, which
are governed by inflow distortion, low frequency broad band noise
governed by inflow turbulence, and high frequency broad band naise
governed by the blade tips. G.R,

A73-37280 Moise source distribution in subsonic jets, W.
T. Chu, J. Laufer, and K. Kao {Southern California, University, Los
Angeles, Calif.), In: later-noise 72; International Conference on
Noise Control Engineering, Washington, D.C., October 4-6, 1972,
Proceedings. Poughkeepsie, N.¥., Institute of
Noise Control Engineering, 1972, p. 472-476. 21 refs. U.S. Depart-
ment of Transportation Grant No. 0S-00002.

The method used in the investigation is based on the imaging
principle of a spherical concave reflector. Fourier transform tech-
niques are used in the analysis. Measurements were conducted in an
anechoic chamber of both a 1 in. and a 2 in. diameter jet operating at
subsonic Mach numbers up to 1. The initial results are sufficiently
convincing to demonstrate that the considered approach is an
accurate quantitative methad for noise source distribution measwre-
ments. G.R.

A73-3729 Moise of jets discharging from a duct contain-
ing bluff bodies. E. G. Plett, M. Summerfield {Princeton University,
Princeton, N.J.), T. M. Tawer, and A. M. Abdelhamid {Carleton
University, Ottawa, Canada). In: Inter-noise 72; International Con-
feremce om Noise Control Engineering, Washington, 0.C., October
4-6, 1972, Proceedings. Poughkeepsie, N.Y,,
Institute of Noise Control Engineering, 1972, p. 477-481. 8 refs.
Contract No. N00O14-67-A-0161-0029,

Experimental study of a noise originating from a ducted flow
that exhausts as a jet into an anechoic chamber with and without
bluff bodies inside the duct. The bluff bodies act as a source of
unsteady flow fluctuations and of turbulence inside the duct which,
in turn, result in exit plane unsteadiness. 1t is found that relatively
small-size bluff bodies in flow ducts can produce large increases in
noise levels over a wide range of jet velocities. M.V.E.

AT3-37292 Effect of spanwise circulation on compressor
noise generation. E. Lumsdaine (Tennessee, University, Knoxville,
Tenn.) and A. Fathy {South Dakota State University, Brookings, 5.
Dak.}. In: Inter-noise 72; International Conference on Noise Control
Engineering, Washington, D.C., October 4-8, 1972, Proceedings.
' Poughkeepsie, N.Y., Institute of Moise Contral
Engineering, 1972, p. 482-487. 12 refs. NSF Grant No. GK-B0Q30,

A theoretical method for determining fan rotor noise from the
blade design characteristics is presented. The method uses a
three-dimensional flow model in a cascade and combines the work of
Scholz with the Prandt! lifting line theory to obtain the integral
equation for circulation distribution. The effect of the casing
enclosing the cascade is introduced using the well-known method of
images, Comparisons of the present method with limited experi-
mental results show good agreement. The effects of gap width,
hub-tip ratio, number of blades, rpm, camber, taper angle, and twist
angte on sound power level are presented, It is shown that for a given
design there is & critical twist angle which will praduce minimum
noise. ' [Author)

A73-37293 Recent studies of fan noise generation and
reduction. E. A. Burdsall [United Aireraft Corp., Pratt and Whitney
Aircraft Div., East Hartford, Conn.}. In: Inter-noise 72; International
Conference on Noise Control Engineering, Washington, 0.C.,
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October 4-6, 1872, Proceedings. Poughkeepsie,
N.Y., Institute of Noise Control Engineering, 1972, p. 488-495.
Summary of the work performed and results obtained under
research programs whose primary objective was the development of
an accurate fan noise prediction system which’ would make passible
the selection of proper acoustical design choices for future engines
and provide a desper understanding of noise generating mechanisms.
Specific noise reduction programs are reviewed. M.V.E.

AT3AT284 Entranecus mades in sound absorbant ducts.
P. G. Vaidya and A. 5. Hilaire (Tufts University, Medford, Mass.}, In:
Inter-noise 72; International Canference on Noise Control Engineer-
ing, Washingtan, D.C., Qctober 4-6, 1972, Proceedings.

Poughkeepsie, N.Y ., Instituts of Noise Control Engi-
neering, 1872, p. 496-500. 12 refs. ’

Brief account of some of the recent developments in the theory
of transmission and attenuation of sound in lined ducts. These
developments are shown to be significant for the optimization of
sound attenuation and for the analysis of sound transmission
instabilities in lined ducts. M.V.E.

AT3-37295 Development of & sonic inlet far jet pircraft. E,
Lumsdaine {Tennessee, University, Knoxvilte, Tenn.}. In: Inter-noise
72, internationai Conference on Nnise Control Engineering,

Washington, 0.C,, October 4-6, 1972, Proceedings.
Poughkeepsie, N.Y,, institute of Noise Control Engi-

neering, 1972, p, 6§01-606. 16 refs, NSF Grant Na, GK-5030.
Discussion of the problems involved in the development of a
noise-suppressing choked inlet for jet aircraft, and review of some of
the work performed toward their solutions. In particular, a surnmary
of the theoretical work accomplished and of experimental results
racently abtained is presented, M.V.E,

A73-37295 Combustion noise prediction techniques for
small gas turbine engines. P. Y. Ho and R. N, Tedrick (AiResearch
Manufacturing Company of Arizona, Phoenix, Ariz.). In: Inter-noise
72; International Conference on Noise Control Engineering,
Washington, D.C., October 4-6, 1972, Proceedings.

Poughkeepsie, N.Y., Institute of Noise Cantrol Engi-
neering, 1872, p. 507-512. 5 refs.

Investigation of the engine parameters that control the genera-
tion of combustion noise in small gas turbine engines. An empirical
evaluation of potential noise factors affecting exhaust noise was
conducted. A parameter uniting the combustor inlet temperature,
the combustor discharge wvelocity, and the equivalent discharge
diameter of the combustor was found. A similar expression was
derived dimensionally and compared with data from both combustor
rig and engine tests. In particular, two equations are presented that
provide a method for the small gas turbine engine designer to predict
the acoustical power level generated by a given design and to
determine the effects of changing one or more design parameters,
This method has proven useful for severat different families of small
engines. M.V.E.

AT73-37297 Engineering design considerations in the noise
control of commercial jet aircraft’s vent and drain systems. A. G,
Jhaveri (Harris F. Freedman and Associates, Mercer Island, Wash.).
In: Inter-noise 72; International Conference on Noise Control
Engineering, Washington, D.C., October 46, 1972, Proceedings.

Poughkeepsie, NY., lnstiture of Noise Control
Engineering, 1972, p. 513-518.

Approaches are considered for controlling unacceptable and
unsatisfactory noise levels prevalent in the cabin lavatories and toilet
rooms of a modern jet aircraft. The objectionable noise is mainly
praduced by the operation of exhaust air-vent and water drain
systerns, including the toilet flush mechanisms, An acoustical muffler
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was designed for controlling exhaust and intake noise levels, A
mock-up of the existing vent/drain system was built for an acoustical
evaluation of the muffier in the laboratory. G.R.

A73-37332 Application of self-organizing control to re-
mote piloting of vehictes. R. L. Barron (Adaptronics, Inc., McLean,
Va) and R. A, Gagnon (USAF, Aerospace Medical Research
Laboratory, Wright-Patterson AFB, Ohiol, In: Remotely manned
systems: Exploration and operation in space; Proceedings of the First
National Conference, Pasadena, Calif.,, September 13-15, 1972,
Pasadena, Calif., California Institute of Tech-
nalogy, 1973, p. 409-422. 21 refs. USAF-supported research.

All electrooptical (E-O) and electromagnetic {E-M) instruments
far remotely manned spacecraft and aircraft ean measure phenomena
indicative of the magnitude of the resultant bearing angle {boresight
angle} between a fiducial axis in the instrument assembly and an
external point target or signal source. It is shown that the remote
piloting of vehicles can be materiatly aided by the use of simple E-O
or E-M sensors in primary or backup control systems which can
successfully employ self-organizing control logic to process input
information under circumstances that would be highly confusing for
the remote pilot, thus providing means to augment his actions or
take aver from him in autamatic modes of control. F.R.L.

A73-373784 # Measurements of surface pressure on an
elliptic airfoil oscillating in uniform flow. T. Asanuma, A. Takaku, A.
Okajima, and T. Tanikatsu. Tokyo, University, institute of Space snd
Aeronautical Science, Bulletin, vol. 9, Apr. 1973, p. 323-341, O refs.
In Japanese, with abstract in English.

In order to analyze the dynamic characteristics of an elliptic
airfoil oscillating in a uniform flow, the distributions of steady and
unsteady pressure over the surface of the airfoil are measured
simultaneously by using many newly developed miniature pressure
transducers. These transducers were especially designed to be easily
and directly applied to any arbitrary spot on the rnoving surface.
Measurements are carried out for various Reynolds numbers, angles
of attack, and frequencies of airfoil osciliation. Analysis of these
measurements indicates that the characteristics of the pressure
distribution depend essentially on whether or not the airfoil is
operating in the stailed state. Furthermore, the normal forces
calculated from the pressure distributions are found to be in good
agreement with those measured directly by means of a strain gauge.

{Author)

AT3-37385 The Doppler landing system (La systéme
d'atterrissage Doppler). P. Fombonne (Thomson-CSF, Paris, France).
Navigation (Paris}, vol. 21, July 1973, p. 298-3%4, |n French.

When the Doppler system was presented to the American SC
117 committes created by the Radio Technical Commission for
Aeronautics to propose a system of landing intended to succeed the
instrument Landing System (115}, in competition with systems of
mechanical and electronic beating beams, it was received with much
interest. The basic principles and history of the Doppler system are
outlined, and the correspandence between the two SC 117 systems is
discussed. The spectrum and granularity of the real Dappler system
are considered. The Doppler system partakes along with the classical
linear networks the particularity of distributing information follow-
ing conical surfaces having the network faor axis; the equivalent lobe
is conical. The fact of adding a reflector or horn to the network does
not change anything. F.R.L.

AT3-37386 Air traffic control and the pravention of
collisions (Le contrle du trafic adrien et la prévantion des
collisions). C., Castelbou {Compagnie Nationale Air France, Paris,
France}. Navigation (Paris], vol. 21, July 1973, p. 385-385. In
French.
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In controlled air spaces, air traffic control is responsible for
collision avoidance under instrument weather conditions by main-
tenance of adequate separation. In visual weather conditions, it is
only responsible for maintenance of separations. The obligatory IFR
airspace, the controlled airspace where VFR flights are monitored by
ATC, mixed civil-military airspaces, and the controlled airspace
without particular rules of admission are considered. Attention is
given to high density, positive control, mixed, and uncontrolled
airspaces. Pilotcontroller liaison, aircraft control center liaison, and
intersector and interregion control coordination are treatéd, F.R.L.

AT3-37405 Symposium on Optimisation in Aircraft De-
sign, London, England, November 15, 1972, Proceedings.
Symposium sponsored by the Royal Aeronautical Society. London,
Rovyal Aeronautical Society, 1972, 80 p. $5.75.

The papers deal with optimization problems encountered in the
design of civil and military aircraft. The topics covered are the
application of numerical methods to optimization calculations;
optimization methods based on linear programming; methods of
optimizing aircraft structures and wing design; the application of a
parameter optimization technique to flight control systemn design;
and a procedure for optimizing an aircraft as a whole.

v.P.

ATIATA06 # Optimization methods based on linear pro-
gramming. E. M. L, Beale (Scientific Controt Systems, Ltd., London,
England}. In: Symposium on Optimisation in Aircraft Design,
London, England, Novemher 15, 1972, Proceedings.

London, Royal Aeronautical Society, 1972, 12 p. 16
refs.

The simplex method for linear programming, the type of
problems to which it is applied, and some developments based on
this method are discussed. Linear programming is shown to be a
powerful tool in operational research, where resource allocation
studies may produce large linear programming problems in which
each variable accurs in only a few constraints. The solution of such
problems with up to 10,000 equations and a large number of
variables can be solved by this technigue. The application of the
technigue to technical optimization studies is examined, and the
search for global optimum solutions to problems involving gualitative
variables and to problems with several local optima is discussed. V.P.

AT3-37407 # Optimisation in aircraft structures. |. C. Taig
and R, |, Kerr {British Aircraft Corp., Ltd., Military Aircraft Div.,
Warton, Lancs., England). In: Symposium on Optimisation in
Aircraft Design, London, England, Movember 15, 1972, Praceedings.

London, Royal Aeronautical Society, 1972. 21
p. 8refs.

The application of formal techniques of optimization ta the
designing of military aircraft is demonstrated by examples, One
approach, termed local optimum design, is understood to mean the
determination of a set of component dimensions (subject to practical
constraints), such that the mass of the component is the minimum
necessary to transmit a prescribed set of loads. A specific feature of
the technique is that the structural analysis is not modified within
the optimization procedure, so that the resulting structure is to some
extent inconsistent with the assumed foadings. Two or three cycles
of the complete analysis/design procedure usually suffice to reduce
this discrepancy to an acceptable level. Another approach, applicable
to any structure built up of members whose stiffnesses are
proportional to their masses and which is designed to satisfy
simultaneously any number of generalized stiffness requirements, is
based on a theorem which defines necessary criteria for the structure
to be optimum. V.P,

A73-37408 # The optimisation of wing design. P. F. Hughes
and R. S. Davies (British Aircraft Corp,, Ltd., Weybridge, Surrey,
England). In: Symposium on Optimisation in Aircraft Design,
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Londan, England, WMNovember 15, 1972, Proceedings.
London, Royal Aeronautical Society, 1972, 18 p.
Work performed to improve efficiency and provide real time
savings.in the field of wing geametry definition and data transmission
is described. The optimization of the design of three-dimensional
wing geometries, and their expression of these geometries by the
intrinsic parameteric method is demonstrated. The computer system
described is a set of compatible programs processing data to and
trom the geometry data library, i.e., magnetic tapes or disks on
which section data, planform dats, and surface data can be stored.
The form of representation was chosen as the most appropriate to
the generation of wing sections and surfaces on the basis of intrinsic
parameteric eguations. The individual programs of the system may
be considered as data converters between the data tibrary and various
aerodynamic procedures. The use of least squares technigues
employed in these data converters is discussed. VP

A73-37409 ¢ A parameter optimisation technique applied to
the design of flight control systems. F. R. Gill and M. R. Watts
{Royal Aircraft Establishment, Farnborough, Hants,, England). In:
Symposium on Optimisation in Aircraft Design, London, England,
November 15,. 1972, Proceedings. London,
Roval Aeronautical Society, 1872. 9 p.

A parameter optimization procedure and its application to
design studies of numerous flight control modes and integrated
systerns are described. In this technigue, cantrol parameters are
automatically and simultaneously selected to minimize a function
chosen to represent ali aspects of performance. Cne or two elements
are minimized whilst constraining all others to be less than
preselected values. Some problems are examined which have arisen in
the application of the technigue to the desian of complete systems or
subsystems for practical evaluation in fighter-attack and transport
aircraft. The example used for illustration is part of an elevator
control system. It also illustrates the complexity of a relatively
simple problem. Elements of the hybrid computer program used in
parameter optimizations are described. V.P.

A7337410 Optimisation in aircraft design - The whole
aireraft A. W. Bishop {Hawker Siddeley Aviation, Ltd., Hatfield.,
Herts., England). ln: Symposium on Optimisation in Aircraft Deesign,
London, England, November 15, 1972, Proceedings.

London, Royal Aeronautical Society, 1972. 13 p. 7
refs,

“\The problem of choosing the criterion for optimizing the design
of an entire aircraft is discussed, and the constraints that can affect
the optimization processes are examined. The accuracy of the
predict‘ions {at various times) in the design process is assessed. The
oplimization during feasibility studies and during project design is
covered in‘detail. V.P.

A7337451 # _ Recent progress in boundary layer research. H.
Schiichting {Braunschweig, Technische Universitat, Braunschweig;
Aerodynamische Varsuchsanstalt, Gottingen, West Germany].
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Mesting, 5th, St Louis, Mo., Aug. 6-8,
1973, Paper 73-780. 24%p. 67 refs. Members,- $1.50; nanmembers,
$2.00. . .

Review of some of the advances in‘boundary-layer theory and
research applications achieved in Germany in the course of the last
five vyears. Discussed basic research topics include turbulent
boundary layers in supersonic flow, in {aminar free convection flow,
layers on a flat plate with suction and injection, or with pressure
gradient and heat transfer, as well*as turbulent near-wake flow, heat
transfer in supersonic flow, and stability in Poiseuille flow. Reviewed
boundary layer research applications in aeronautics concern maxi-
mum lift coefficient calculation for airfoils in incompressible flow,
drag reduction of airfoils in transonic flow, boundary layers on a
Caret wing in hypersonic flow or on a delta wing at a high angle of

- attack. Boundary layer research applications to turbomachinery are

also surveyed. M.V.E.
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A73-37452 # 8-52 control configured vehicles ride control
analysis and flight test. J. R. McKenzie {Boeing Co., Wichita, Kan.).
American Institute of Aeronautics and Astronautics, Afrcraft Design,
Flight Test and Operations Meeting, 5th, St. Louss, Mo., Aug. 68,
1973, Paper 73-782. 8 p. Members, $1.50; nonmembers, $2.00,
Contract No. F33616-71-C-1226.

A73-37453 § An in-flight investigation of the influence of
flying qualities on precision weapons delivery. G. W. Hall, N, C.
Weingarten [Calspan Corp., Buffalo, N.Y.), and J. L. Lockenour
{USAF, Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio}.
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 5th, St. Louis, Mo., Aug. 68,
1973, Paper 73-783. 7 p..Members, $1.50; nonmembers, $2.00,
Contract No. F33615-72-C-1072.

AT73-37454 # Evaluation of F-15 inlet dynamic distortion.
A. P. Farr (McDonnell Aircraft Co., St Louis, Ma.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Meeting, 5th, St Lowis, Mo., Aug. 68 1973,
Paper 73-784. B p. Members, $1.50; nonmembers, $2.00. Contract
No. F33657-70-C-0300.

Description of an instrumentation and data acqjuisition system
for evaluating inlet dynamic distortion. The system consists of the
following: high- and fow-response pressure transducers mounted in
an inlet rake; data acquisition systems for both high- and low-
response measurements; and an analog computer for economical
evaluation of dynamic distortion data. The rake incorporates 48
low-response and 48 high-response total-pressure probes, arranged in

_an Beq, B-ring configuration. A set of matched filters removes the

high-frequency components from the low-response signals, and the
low-frequency components from the high-response signals. After
filtering, separate data acquisition systems record the low- and the
high-response data. Because cost prohibits digital reduction of all
recorded data, an analog computer is used to monitor the data and
mark the data tape in the regions of peak distortion.. {Author}

AT7337455 Design-build-fly, an effective method to teach
undergraduate aerospace vehicle design. A. G. Bennett (Mississippi
State University, State Cotlege, Miss.}. American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test and Operations
Meeting, 5th, St. Louis, Mo., Aug. 6-8, 1973, Paper 73-785. 8 p.
Members, $1.50; nonmembers, $2.00.

A73.37456 # Design for teaching aerospace engineering at
Texas A & M University. C. A. Rodenberger, 5. H. Lowy, J. L. Rand,
and D. J. Morton {Texas A & M University, College Station, Tex.}.
American Institute of Aeronautics and Astronautics, Aireraft Design,
Flight Test and Operations Meeting, bth, St Louis, Mo., Aug. §-8,
1973, Paper 73-786. § p. Members, $1.50; nonmembers, $2.00.

The supervised performance of specific design teamwork tasks
by aerospace engineering students in their senior year is shown to
increase student mativation, improve both oral and written com-
munication skills, develop the student’s confidence in his ability to
define engineering problems and to generate adequate solutions, and
prepare the student better for the professional practice of engineer-
ing by providing a transition from the University concept of an
individual working in isolation to the industrial environment of
engineers working as a team. Reviewed task areas include structural,
gas-turbine, and aerospace vehicle design. The limitations of the team
design approach as a teaching tool are also discussed. M.V.E.

A73-37457 # A new approach to aircraft design education.
J. Roskam (Kansas, University, Lawrence, Kan.). American Institute
of Aerpnautics and Astronautics, Aircraft Design, Flight Test and
Opsrations Meeting, 5th, 5t Louis, Mo, Aug. 6-8, 1973, Paper
73-787. 6 p. 34 refs, Members, $1.50; nonmembers, $2.00.

A new approach to aircraft design education is outlined that
requires every student in his senior year to design an airplane to a
given specification in competition with his peers. Students can
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participate in actual airplane oriented hardware development projects
and receive both financial and academic credit for so doing. These R
& D projects are strongly integrated with graduate programs. M.V.E.

A73-37458 # Compatibility of maneuver load control and
relaxed static stability. L. H. Pasley, W. J. Rohling, and W. J.
Wattman (Boeing Co., Wichita, Kan.}. American Institute of Aero-
nautics and Astronautics, Arcraft Design, Flight Test and Operations
Meeting, 5th, St. Louis, Mo., Aug. 6-8. 1973, Paper 73-791. 10 p. 8
refs. Members, %1.50; nonmembers, $2.00. Contract No.
F3361571-C-1181.

The design of two classes of military aircraft, a bomber and a.

fighter, was used to investigate the compatibility of the relaxed-
static-stability and maneuver-load-control concepts of advanced
flight contral technology in the achievement of significant flight
performance improvements. The primary question 1o be answered
was: do the two concepts operating simuttaneously enhanece or
degrade each other and are the combined performance gains the sum
of the gains of the individual concepts. The results of the
investigation shaw that the two concepts are compietely compatible.
The performance benefits from each concept incorporated indepen-
dently were essentially additive when both Systems were incor.
porated simultaneously. M.V .E.

A73-37459 § A synthesis of transonic, 2-D sirfoil technol-
ogy. K. P. Burdges {Lockheed-Geargia Co., Marietta, Ga.}. American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Mesting, 5th, St. Louis, Mo., Aug. 6-8, 1973,
Paper 73-792, 14 p. 14 refs. Members, $1.50; nonmembers, $2.00.
Design of supercritical transonic wings using subcritical methods
is effective but requires an empirical relationship between airfoil
sWberitical characteristics and transonic performance. Results of a
two-dimensional airfoil test program are presented for systematic
variations in four regions of subcritical design pressure distribution:
leading edge suction peak, recompression region, aft loading region,
and fower surface suction peak. The design concepts, experimental
data, and correlation of analytical methods are synthesized into a
useable statement of 2-D, transonic airfoit design methodology with
specific design criteria. The design methodotogy and specific criteria
cover cruise conditians as well as off-design conditions. {Author)

AT337460 ¥ Computer aided dssigndrafting /CADD/
Engineering/manufacturing tool. C. H. Engtish (McDonnell Aircraft
Co., St. Louis, Mo.). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test and Operations Meeting,
5th, St Lowis, Mo., Aug. 6-8, 1973, Paper 73-793. 7 p. Mermbers,
$1.50; nonmembers, $2.00.

A description is given of a powarful computer-operated graphic
system which has made designers many times more productive then
when they are using conventional drawing board methods. High
engineering productivity, however, is only an initial benefit. When
fully developed, the system will allow manufacturing personnel to
machine parts, utilizing the programmed data created by the designer
at the console, without writing additional programmed instructions
to drive the milling machines. In addition, tool design and guality
assurance personnel have direct access to the original three.
dimensichal geometric data, thus eliminating misinterpretation of
design intentions. With lofted surfaces developed, defined mathe-
matically, and stored in a shared-computer file, a designer is able to
indicate the plane in which a lofted contour is desired, and in a
matier of seconds, he can have the contour displayed on the CRT.
This enables the designer to create a design almost as fast as he can
think. Further, his designs are defined mathematically at a degree of
accuracy never before known, {Author]

Effects of noise curfews on airline operations.
. Hart (Pan American World Airways, Inc., New York, N.Y.).
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American Institute of Aeronautics and Astronautics, Ajrcraft Design,
Flight Test ant Operations Meeting, 5th, St. Louis, Mo., Aug. -8,
1973, Paper 73-798. 11 p. Members, $1.50; nonmembers, $2.00.
The role of night curfews in the system of canstraints governing
airline operations is explored. The effects of currently imposed
curfews around the world are described with some specific examples
indicating that the ability of the individual air carrier networks 10
adjust to these constraints is already undergoing some strain.
Estimations are made of the probable effects of nationwide ang
worldwide curfews for both subsonic and supersonic: aircraft which
show that the efficiency and utility of the air transport system would
be seriously reduced. {Author)

A73-37462 } WManagerial implications of computerized air-
craft design synthesis. W. L. Straub, J. (LTV Aerospace Corp.,
Dalias, Tex.}. American Institute of Aeronautics and Astronautics,
Afrcraft Design, Flight Test and Operations Meeting, 5th, St. Louis,
Mo., Aug. 68, 1973, Paper 73-799. 10 p. 16 refs, Members, $1.50;
nonmembers, $2.00,

A summary of the managerial aspects of starting the aerospace
vehicle design synthesis programs is presented in two tables.
Feasibility studies are discussed together with computer systems.,
System developments in the case of a number of American aerospace
firms and of NASA are considered. It is found that the use and the
development of synthesis or parametric analysis programs have
substantially aided interdisciplinary communications. Modular pro-
gram construction with open ended capability for revision/update is
either used or sought by all program developers. The success of a
design synthesis model is strongly dependent upon the cooperation
and effective working relationship between the synthesis group and
the technology groups. G.R,

AT3-37463 # DC-10 fuli-scale fatigue test program. M. Stone
{Douglas Aircraft Co., Long Beach, Calif.). American Institute of
Aeronautics and Astranautics, Aircraft Design, Flight Test and
Operations Meeting, 5th, §t. Louis, Mo., Aug. 6-8, 1973, Paper
73-803. 7 p. Members, $1.50; nonmembers, $2.00.

This paper presents information on crack initiation, crack
growth and residual strength from development and full-scale
repeated load tests conducted on the DC-10 airframe structure. The
influence of test schedules on drawing release of structural com-
ponents is reviewed. Development tests used to establish service life,
operating stress levels, detail design and fabrication procedures are
described in detail. Multisection testing used to accelerate full-scale
testing is discussed. Results showing fatigue sensitive areas, identifica-
tion of design improvements, and incorporation of repairs of
modifications into early delivered airplanes are also discussed.

(Au‘t{lor]

A73-37454 4 Weldbonding/rivetbonding - Application test-
ing of thin gauge aircraft components. J. M. Craddock (LTV
Aerospace Corp., Dallas, Tex.). American Institute of Aeronautics
and Astronsutics, Aircraft Design, Flight Test and Operations
Meeting, 5th, St. Lowis, Mo., Aug. 68, 1973, Paper 73-805. 9 p.
Members, $1.50; nanmembers, $2.00,

The use of waldbonding/rivetbonding is studigd as a solution to
the acoustic fatigue problem in thin gauge airéraft components,
Three test panels were fabricated by Vought Systems Division (VSD)
using {1} & baseline, conventional A-7 riveted canstruction, (2)
weldbonding by ‘weld-through’ techniques, and (3} weldbonding by
‘capiliary’ technigues. These panels were tested by the U.S. Air Foree
Flight Dynamics Laboratory in a joint cooperative effart with VSD.
Testing consisted of static strength and acoustic fatigue, The work
has shown that the weldbonded components were considerably
stiffer and possessed greatly improved fatigue life characteristics over
the conventional baseline component. {Author|

AT2-37465 4 Aircraft inst.piiatinn requirements and con-
siderations for variable pitch fan engines. R. T. Kawai (Douglas
Aireraft Co., Long Beach, Calif.l. American Institute of Aerenautics



=

———— e e

and Astronautics, Aircraft Design, Flight Test and Operations
Meeting, 5th, St Louis, Mo., Aug. 6-8, 1973, Paper 73-807. 8 p.

" Members, $1.50; nonmembers, $2.00.

Studies have been conducted using the variable pitch fan engine
for externally blown flap powered lift aircraft. Results show the
variable pitch fan promises to be a viable propulsion system for
future short-haul aircraft that have to meet noise limits below 100
EPNdB on a 500-foot sideline. The use of fan pitch change to

eliminate the need for a separate thrust reverser, and the use of a ]

variable area nozzle for flow control may allow improved capabil-
ities. These potential benefits to aircraft design and operations are
reviewed. Reasons for ground and flight test demonstrations are
sumnmarized. {Author)

A73-37466 # V/STOL aircraft testing for the ssa control
ship environment. G. E. Clarke, J. G. Hoeq, and J. M. Rebel {LLS,
Navy, Maval Air Test Center, Patuxent River, Md.}. American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Meeting, 5th, St. Louis, Mo., Aug. 6-8, 1973,
Paper 73-810. 8 p. Members, $1.50; nonmembers, $2.00.

Shipboard testing of the AV-8A Harrier was conducted in an
effort to expand and redefine the operational envelope to increase
the utility of V/STOL type aircraft in the carrier environment.
Specific objectives were to determine the minimum launch speeds for
a shaort takeoff and to evaluate the effects of a quick release
holdback on takeoff performance. Minimum airspeeds were found to
be essentially those predicted from a performance study performed
by the Royal Aircraft Establishment. Use of the quick release
holdback resulted in end-of-deck speeds one to two knots greater
than free deck takeoffs. However, the gains were negated by earlier
automatic thrust reduction by the jet pipe temperature limiter due to
the longer time at the maximum thrust rating. [Author)

A73-37467 F Direct side force contrel for STOL crosswind
landings. E. M. Boothe and H. J. Ledder {Calspan Corp., Buffalo,
MN.Y.). Amaerican Institule of Aeronautics and Astronautics, Aircraft
Design, Flight Test and Operations Meeting, 5th, $t. Louls, Mo., Aug.
-8, 19723, Paper 73-811.13 p. B refs, Members, $1.50; nonmembers,
$2.00. Contract No, F33615-72-C-1712.

The Total In-Flight Simulator {TIFS) airplane was used to
investigate the application of direct side force control {DSFC) to
alleviate the crosswind landing problem. The TIFS airplane was
configured to simulate the characteristics of a Class LI STOL aircraft
for these tests. Fifty-four evaluations were accomplished, including
the first demonstration af the use of DSFC to perform wings-level
crosswing landings. It was concluded that DSFC significantly
improved the pilot's ahility 1o perform a crosswind landing and was
particularly beneficial when the basic airplane exhibited degraded
flying qualities. {Author)

A73-37468 4 Development of an Air Cushion Landing
System. D, J. Perez and W. A. Benner {USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohicl, American Institute of
Aeronauties and Astronautics, Aircraft Design, Flight Test and
Operations Meeting, 5th, St. Louis, Mo., Aug. &-8, 1973, Paper
73-812. 12 p. Members, $1.50; nonmembers, $2.00."

The Air Cushion Landing System is based on the ground etfect
principle which employs a stratem of air instead of wheels as the
aireraft ground contacting medium. The concept has experienced an
evolutionary process from wind tunnel and dynamic free-fall models
to actual flight test vehicles. The flight test vehicles include the 2500
th Lake LA-4 and the 41,000 Ib de Havilland XC-BA. The LA4 has
demonstrated the ability to operate from snow, rough terrain, soft
soil strips and even lakes. This paper summarizes the important
ACLS develgpments, including the XC-BA; flight test films will be
included. |Author}
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A73-37269 " ¥ MNoise from turbomachinery. C. E. Feiler and
€. W. Conrad {NASA, Lewis Research Center, Cleveiand, Ohie).
American Institute of Aeranautics and Astronautics, Ajrcraft Design,
Flight Test and Operations Meeting, 5ih, St. Louis, Mo., Aug. 68,
1973, Paper 73-815. 10 p. 28 refs. Members, $1.50; nonmembers
$2.00.

This paper reviews turbomachinery noise from turbofan engines
as typified by fan noise. The mechanisms and theories of fan noise
are reviewed and concepis for its reduction, including acoustic
suppresion are discussed, Correlations of the overall noise data from
several full-scale fans tested at NASA-Lewis Research Center are
presented as indicative of the current state-of-the-art. Estimates are
presented ta show economics versus reduced noise for two quieted
experimental engines, one with subsonic and one with supersonic fan
tip speed. Finally, some concepts that may have the potential 1o
reduce fan noise are indicated. {Author)

AT3-37470 * # The design or operation of aircraft to mini-
mize their sonic boom. A, R, Seebass {Cornell University, Ithaca,
N.Y.). American Institute of Aeronautics and Astronautics, Aircraft
Design, Flight Test and Operations Meeting, 5th, 5t. Lauis, Mo., Aug.
6-8, 1973, Paper 73-817.9 p. 32 refs. Members, $1.50; nonmembers,
$2.00. Grant No. NGR-33-010-064.

Means of reducing or eliminating the sonic boam through
aeradynamic design or aircraft operation are discussed. These include
designing aircraft to minimize or eliminate certain features of the
averpressure signature, aperating aircraft at slightly supersonic speeds
so that the sonic boom does not reach the ground, and seeking
reductions through the high altitude-high speed flight conditions of
hypersonic transports. A simple computer program has been de-
veloped that determines the area devetopment of the equivalent body
of revolution required to minimize various sonic booem signature
parameters. {Author}

AT73-37471 # Consequences of airgraft noise reduction alter-
natives on communities around airports. A. L. Paullin and H. B.
Safeer (U.S. Department of Transportation, Washington, D.C.\.
American Institute of Aeronautics and Astronautics, Aircralt Design,
Flight Test and Operations Meeting, 5th, St. Louss, Mo., Aug. 68,
1873, Paper 73-818. 10 p. 13 refs. Members, $1.50; nonmembers,
$2.00.

It is expected that the introduction of jet aircraft with new, high
bypass ratio engines which are quieter than their predecessors will,
over the long run, afford relief from noise to airport neighbors. An
airport analysis is discussed together with a population analysis,
modified approach procedures, and a cost anatysis. Relations
between noise reduction effectiveness and cost’ are explored. It is
faund that the noise reduction effactiveness of each alternative varies
as a function of time. An analysis is conducted of tHe cost/
effectiveness associated with retrofitting the current fleet with either
new nacetles ar refanned englnes and new nacelles or modified
operatnonal procedures, G.R.

A73-37472 § Tha F-12 series aircraft aerodynamic and
thermodynamic design in retrospect. B. R, Rich (Lockheed-
Califarnia Co., Burbank, Calif.). American Institute of Aeronautics
and Astronautics, Aircraft’ Design, Flight Test and Operations
Meeting, 5th, St. Louis, Mo., Aug. 6-8, 1873, Paper ?3820 10p.7
refs. Members, $1.50; nonmermbers, $2.00.

A brief description of the F-12 series aircraft, and the concepts
behind the design are presented. An aerodynamic discussian of some
of the unique features of the aircraft, such as the blended body or
chine, the all-movable verticals, and flight characteristics are shown.
A review of the thermodynamic procedures and a comparison of
estimated and flight test data are presented, A series of miscellaneous
factors related to Mach (3 flight experience, such as the effects of
ambient temperature, sonic boom, weather balloons, and in-flight
refueling are discussed. (Authar)



A73-37473

A73.37473 ¥ F-12 series aircraft propulsion system perfor-
mance and development. D. H. Campbell (Lockheed-California Co.,
Burbank, Calif.). American Institute of Aeronautics and Astro-
nactics, Aircraft Design, Flight Test and Operations Meeting, &th, St
Louis, Mo., Aug. 6-8, 1873, Paper 73-827. 11 p. Members, $1.50;
nonmembers, $2.00. '

The F-12 series of aircraft share a common propulsion system.
The major elements of this system are described. Flight performance
of the inlet, engine, and ejector are treated, and the importance of
flow field simulation and engine nacelle leakage are demonsirated,
The inlet design philosophy is discussed along with the importance of
inlet control to the whole propulsion system, The indet unstart is
described, followed by a brief development history of the control
schedules and their effect an the frequency of unstarts. Close
cooperation between the airframe and engine manufacturers allowed
an interface beneficial to the propulsion system. (Authaor)

A73-37474 # The development of the F-12 series aircraft
manual and automatic flight control system. J. R. McMaster and F.
L. Schenk (Lockheed-California Co., Burbank, Catif.). American
institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Meeting, 5th, St Louis, Mo., Aug. 6-8, 1973,
Paper 73-822. 13 p. b refs. Membaers, $1.50; nonmembers, $2.00.
Description of the manual and automatic flight control system
of the F-12 series aircraft. The impact of the aircraft configuration
and flight regime on the design philosophy utilized in the design of
the control system is reviewed. Implementation of this design
philosophy into a relatively simple, highly reliable control system for
the first supersonic cruise aircraft is described in detail. The
development process from initial analog computer analysis to first
flight is reviewed. Flight experience including reliability on the
triple-redundant, fail-operational stability augmentation is presented.
Differences from conventional flight conirol practice are noted and
justified. The inadequacy of certain conventional pilot presentations
is discussed. Finally, the control problems encountered in high-speed,
high-altitude flight are identified. {Author)

AT3-3INAIS f Flight testing the F-12 series aircraft, R, L.
Miller, Jr. (Lockheed-California Co., Burbank, Calif.). American
Institute of Aeronautics and Astronautics, Alrcraft Design, Flight
Test and Qperations Meeting, 5th, St. Louls, Mo., Aug. 6-8, 1973,
Paper 73-823. 6 p. Members, $1.60; nonmembers, $2.00.

The airplanes were tested largely within the framewark of
military specifications applicable in the 1965-1966 time period and
did extremely well in meeting the published requirements. The wide
range of speeds and altitudes made the normal design flight profile
the most logical parformance testing area, with limited excursions for
off-design checks, Stability and control tests included enough
without stability augmentation operative to assure adequate defini-
tion of basic aeradynamic coefficients. Structural flight tests were at
critical design speeds and weights. Safety chase aircraft information
at high supersonic Mach numbers provided interesting results.

{Author)
A73-37476 National Symposium on Computerized Struc-
tursl  Analysis and Design, George Washington University,

Washington, D.C., March 27-29, 1972, Proceedings. Computers and
Structures, vol. 3, July 1973, 236 p.

The application of computars to the analysis and design of
structures is considercd in papers dealing with specific numerical
methods and algorithms for calculations involving aircraft steuctures,
shells, concrete elements, seismic structures, and thin-walled steel
beams. Topics examined include the selection of optimat materials
for meeting conflicting design objectives, the application of
reliability concepts in structural design, membrane statics of
parachute-like shells termed scalloped paraboloids, numerical predic-
tion of the post-buckling response of cold-formed stainfess steel
beams, and high-frequency acoustic vibration of flight-vehicle struc-
tures representative of wing or stahilizar designs.

) T.M.
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A73-37483 Finite element elastic-plastic-creep analysis of
two-dimensional continuum with temperatura dependsnt mataria
propartias. N. A. Gyr and R, D. Teter {Lockheed Missiles and Space
Co., Inc., Sunnyvate, Calif.). (National Symposium on Computerized
Structural Analysis and Design, Washington, D.C., Mar. 2729, 1972)
Computers and Structures, vol. 3, July 1973, p. 849-863. 16 refs,

A73.37486 Automated structural design and analysis of
advanced composite wing models. L. A. McCullers and J. D,
Naberhaus {General Dynamics Corp., Convair Aerospace Div., Fort
Worth, Tex.). (Natiomal Symposium on Computerized Structural
Analysis and Design, Washington, D.C., Mar. 27-29, 1972) Com-
pulers and Structures, vol. 3, July 1973, p, 925-935. Contract No.
F33615-70-C-1837,

A finite-element procedure and a direct Rayleigh-Ritz pro-
cedure, specialized for the preliminary analysis of wing-type struc-
ture, are investigated, The use and accuracy of these procedures have
been demonstrated on a low cost, low risk basis in the design and
analysis of & composite wind tunnel model and in test-theory
correlation for static and dynamic response. Material selection,
intermediate design decisions, fabrication, testing for natural modes
and frequencies, and testing for influence coefficients for the wind
tunnel model are discussed. {Author)

AT3-37487 The lift on a wing in a turbulent flow. R,
Jackson (Rolls-Royce, Ltd., Bristol, England), J. M. R, Graham
{Vmperial College of Science and Technology, London, England), and
D. J. Maull (Cambridge University, Cambridge, England). Aero-
nautical Quarterly, vol. 24, Aug. 1973, p. 155-166. 16 refs, Research
supported by the Science Research Council,

Experiments are described in which the lift on a rectangular
element of a two-dimensional wing and on a finite aspect ratio wing
has been measured in grid turbulence, By measuring the spectrum of
the tift and the spactrum of the turbulence upwash component, an
experimental value for the turbulent admittance may be found. This
is compared with a calculated value based upon linearized theory.

{Authar]

AT3-37480 Interference betwean o wing &nd a surface of
velocity discontinuity. N. Inumaru {National Aeraspace Laboratary,
Tokye, Japan). Aeronautical Ouarterly, vol. 24, Aug, 1973, p.
192-206. 12 refs.

A study is made on the aerodynamic interference between a
wing and a surface of velocity discontinuity in a nonuniform
potential flow field. Actually, the surface of velocity discontinuity is
deformed around the wing, which penetrates the surface, but no
theoretical predictions of the surface deformation can be found in
existing papers. in the present papsr, a deformation of the surface is
theoretically predicted, leading to the conclusion that a ‘sectorial
region’ wilt be formed on the wing, Formation of the sectorial region
is recognized in new experiments and in many existing experimental
results, Both theoretical and experimental analyses are made of the
physical roles of the sectorial region. (Author)

A73-37493 A theoretical note on the lift distribution of a
non-planar ground effect wing. T. Kida and Y. Miyai {Osaka
Prefecture, University, Sakai, Osaka, Japan}. Aercnautical Quarteriy,
vol. 24, Aug. 1973, p. 227-240. 8 refs. Research sponsored by the
Matunaga Memorial Foundation, '

The problem of a nonplanar wing of finite span very close to the
ground is considered by the method of matched asymptotic
expansions. This method is based on the work of Widnall and
Barrows, in which a planar wing very close to the ground was
examined in detail. A simple analytic solution, to first-orgler
approximation, is obtained for a nonplanar wing which is un-
cambered. Expressions for the lift coefficient, induced angle and
induced drag coefficient, which are valid for small ground clearance



and moderately stall aspect ratio, are derived for the case when the
configuration of the wing projected onto a transverse plane normal
to the free stream is efliptic. The problem of the optimum fift
distribution around the wing and the rolling-mament coefficient for
‘the inelined flat wing are discussed. (Author)

AT3-37494 Towards microwave landings. J. Mcliwraith
(National Air Traffic Service, London, England}. Flight intema-
tional, vol. 104, July 26, 1973, p. 131-135.

The microwave landing system (MLS) remains to be verified in
extensive testing under all conditions. MLS is intended to provide
increased accuracy and reliability of the guidance signal in space. To
achieve this and to ensure more freedom from environmental and
siting etfects, most of the proposals submitted to ICAO are for
systemns operating in C-band (5 GHzl with flare guidance provided in
most instances at Ku-band (15 GHz). The operaticnal requirement
ealls for equipment modularity to enable ground-based systems to be
tailared to the type and grade of service required at a particular site.
In the air-derived systems which have been proposed, the ground
stations will provide volumetric coveragé of angle guidance signals to
enable the airborne receiver to obtain precision quidance information
in azimuth, elevation, and range relative to the touchdown point.
Auxiliary information will also be transmitted to the aircraft. F.R.L.

AT3-37485 MLS and the industry. H. W. Cowin. Flight
International, vol. 104, July 26, 1873, p. 135-138.

Four major programs are discussed. The U.S. program is aimed
at developing a modular, building-block microwave landing systern
that would meet the needs of everything from fully automatic
landings in CAT 3b weather down to the simpler instrument
approach requirements of a light aircraft. ICAO instrument landing
system studies, and the NATO industrial advisory group [NIAG) and
interim instrument landing systems are considered. F.R.L.

A7337496 * ¢ Cyclic oxidation evaluation - Approaching
application conditions. C. A, Barrett and E. B. Evans (NASA, Lewis
Research Center, Cleveland, Ohio). American Ceramic Society,
Annual Meeting and Expasition, 75th, Cincinnati, Ohio, Apr. 29-May
3 1973, Paper. 22 p. 6 refs.

Review of 1000 to 1200 C cyclic oxidation testing conducted
on potential aircraft gas turbine Ni-, Co-, and Fe-base alloys. Furnace
and burner rig testing are discussed, and the results are compared for
selected alloys, The alloys fall into twa groups, depending on their Cr
and Al contents. One group forms mainly Cr203/chromite spinel
scalels), while the other forms alpha Al203/aluminate spinel scate(s}.
Spalling on thermal cycling leading to increased metal consumption
is associated with the appearance of a chromite spinei. In the case of
high-velocity burner rig tests this chromite forming tendency is
reinforced by Cr203 vaporization depleting Cr in the alloy. In both
types of tests, specific weight change is used as an indirect indicator
of metal attack, since direct metal loss measurements require
destructive analysis. An alternative nondestructive metal loss esti-
mating parameter, based on a tentative mass batance gravimetric
approach, shows some potential. (Author}

A73-37498 % Turbojet emissions - Hydrogen versus JP. J.
Grobman, C. Norgren, and D. Anderson (NASA  Lewis Research
Center, Cleveland, Ohig). Working Symposium on Liquid-Hydrogen-
Fueled Aircraft, Hampton, Va., May 15, 16, 1973, Paper. 22 p. 20
refs.

Preliminary data from an exparimental combustor show that the
NO sub x emission index, g {NO2}/kg fuel, is about three times
greater for hydrogen than for JP at simulated cruise conditions.

However, if these results are applied to aircraft designed for a given

mission, hydrogen’s higher heating value enables the aircraft to have
a lower gross weight and a lower fuel flow rate so that the NO sub x
emission rate, kg{NO2)/hr may be reduced about 30% compared to
JP. Theoretical kinetics calculations indicate that combustors may be
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A73-37584

designed for hydrogen that could further decrease NO sub x
emissions by taking advantage of hydrogen's wide flammabte limits
and high burning velocity. (Author)

A73-37500 Very short range local area weather forecasting -
using measurements from geosynchranous meteorological satellites.
G. J. Sikula and T. H. Vonder Haar {Colorado State University, Fort
Collins, Colo.). Archiv fir Meteorclogie, Geophysik und Bio-
klimarologie, Serie A - Meteorologie und Geophysik, vol. 22, no. 2-3,
1973, p. 227-256. 14 refs. Aesearch supported by Colorado State
University; Contract No. F19628-71-C-0073.

Ouantitative radiance measurements from NASA's ATS-3 geo-
synchronous sateitite have been used to develop and test a statistical
forecast method to predict air terminal weather over the very short
range {0-6 hours} time period. Results from more than 800 hourly
weather situations at a wide range of LS. weather stations show that
the paramaters of ceiling and total opaaue cloud cover can be
specitied or predicted with skill, exceeding persistence forecasts for
time periods greater than two hours, Statistical predictions based on
satellite data alone are much better than those based on some 500mb
upper air parameters tested. The potential global applications of the
sateltite data-based forecasts can apparently be improved by the use
of certain criteria, such as region of interest, in developing and
applying the multiple regression equation. Considering the present
status of objective short range weather forecasting, these first results
using geosynchronous satellite data demonstrate a new potential for
improved forecasts at this scale. {Author}

A73-37545 # New contributions to the iterative method for
serodynamic calculations of wings in subsonic flows {Noi contributii
{2 motoda iterativa pentru calculul aerodinamic al aripii in regim
subsonie). N. M. Patraulea {Institutul de Mecanica a Fluidelor si
Constructii Aerospatiale, Bucharest, Rumania), Stwdif s Cercetari de
Mecanica Apficata, vol. 32, no. 1, 1973; p. 15-29, In Rumanian.
Application of a method presented earlier by the author {1972)
to the aeradynamic calculation of aircraft wings in subsonic flows. In
the proposted method the number of divisions of the wing span is
reduced by considering obligue vortices the finite sides of which are
not parallel to the y-axis but have a variable direction which
converges to the direction of the wing taper. It is shown how the
structure of the turbulent nucleus can be calculated by attaching the
turbulent vortices to the wing. A generat procedure for extrapolating
the results 1o an infinite number of divisions is outlined. The use of
the propased method is illustrated by applying it to a variety of
wings of different aspect ratios and shapes. ABK.

A73-37546 # Certain interesting aspects of conical flows
{Citeva aspecte interesante sle miscarilor conice). E. Carafofi and S.
Staicu {Bucuresti, Institutul Potitehnic Gheorghe Gheorghiu-Dej,
Bucharest, Rumanial. Studii si Cercetari de Mecanica Aplicata, vol.
32, no. 1, 1973, p. 31-54. 5 refs. In Rumanian.

Study of supersonic flows past delta-shaped obstacles or tapered
structures which correspond to conical compressions ar expansions.
Choosing certain examples of simple or mixed {expansion and
compression} flows, the pressure distributions and the transverse
profile configurations of the tapered structures are determined.
Following this, a study is made of the flow past an antisymmetric
delra wing with constant angle of attack, taking into account flow
separation at the leading edge, as an application of the concept of
negative slope. This latter problem is solved by substituting for the
complex flow past the real wing the sum of three conical flows past
three different types of equivalent fictitious wings. “ABK.

A73-37584 Operational principles and testing of a digital
radar target extractor {Wirkungsweise und Erprobung eines digitalen
Radar-Zielextraktars). L. Spdth and B. Zick (Bundesanstalt fir
Flugsicherung, Frankfurt am Main, West Germany). Efektronik, vol.
22, July 1973, p. 237-241. In German,

A device which uses the principle of the moving-window



A73-3767

detector to provide automatic target recognition in air traffic control
is described. Its main purpose is to provide a link between the
(analog} video signals of the radar and the digital computer used for
data processing. A special display program is described, and the
data-flow chart of the device is presented, VP,

A73-37671 ¥ Design method of the axial-flow blade row on
modified isolated aerofoil theory with interference coefficient. 11 -
The influence of the aerodynamic parameter on the fan performance
at low flow rate. Y. Nakashima and K. Shiramoto (Kumamoto
University, Kumamaoto, Japan). JSME, Bulletin, vat. 16, June 1973,
p. 971-980; Discussion, p. 980; Authors’ Closure, p. 980. 8 refs.

AT3-I7675 Radio noise from towns - Measured from an
airplane. G. W. Swenson, Jr. (lHlinois, University, Urbana, 111.) and W,
W. Coctran (Hlinois Matural History Survey, Lirbana, 1Il.}. Science,
vol. 181, Aug. 10, 1973, p. 543-545,

Measurements of broadband radio noise in the range 73 to 440
megahertz were mate over several small 1ilinois cities during August,
September, and December 1872, Results for cities with a population
larger than 25,000 are presented as brightness temperatures between
2400 and 9600 degrees Kelvin. Even the smallest villages produce
significant noise pollution. There is considerable diurnal variation
and some evidence for seasonal variation. {Author)

AT3-37676 Air cushion fanding systems; Proceedings of
the First Conference, Miami Beach, Fla., December 12-i4, 1872
Conference sponsored by the University of Tennessee Space insti-
tute. Tullahoma, Tenn., University of Tennessee, 1973. 859 p. $15.
The development and current status of air cushion fanding
systems {ACLS) are described in papers containing ACLS applica-
tions, novel schemes, design features, and performance data for
specific ACLS-equipped aircraft. Some topics considered include an
evaluation study of ACLS for military tactical airlift aircraft,
requirements for off-airport operation of ACLS-equipped aircraft,
cost benefits of ACLS to civil aviation, design and performance of
the CC-115 aircraft equipped with ACLS, dynamic model tests of
various ACLS versions, use of ACLS technology for improved
recovery of remotely piloted air vehicles, and effects of various

tanding conditions an ACLS performance.
T.M.

AT3-37677 Introduction to air cushion landing systerns,
W. E. Lamar (USAF, Flight Dynamics Laboratory, WrightPatterson
AFB, Ohiol. In: Air cushion landing systems; Proceedings of the
First Conference, Miami Beach, Fla, December 12-14, 1972

Tullahoma, Tenn., University of Tennessee,
1973, p. 1-27.

Discussion of air cushion landing systems as a means of solving
the problems of aircraft mobility on unprepared surfaces. Retraction,
rotation, vertical energy absorption, steering and braking, and
reduced power and weight are considered as important characteristics
which should be adequately controlled by such landing systems. The
Air Cushion Landing System {ACLS) concept of the Bell Aircraft
Company is given particular attention as a significant step in coping
with these requirements. Some specific applications of ACLS are
considered to indicate its potential for the military. V.Z

AT73-37678 ACLS on tactical airlift aircraft. J. W.
Alexander (USAF, Tactical Air Warfare Center, Eglin AFB, Fla.). In:
Air cushion landing systems; Proceedings of the First Conference,
Miami Beach, Fla, December 12-14, 1972,
Tullahama, Tenn., University of Tennessee, 1973, p. 36-71. 47 refs.
This study was conducted to explare the possible uses of air
q;shion landing techniques for tactical airlift aircraft. The paper is
directed toward identifying present operational needs, analyzing the
present empluyment concepts, and evaluating the operational capa-
bilities that would be obtained by using an air cushion landing
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system. The results of the study are encouraging. There is a need for
an aircraft capable of landing on unprepared surfaces of low
California Bearing Ratio {CBR} rating. The air cushion landing
system is more efficient than the conventional landing gear for
airfields of low CBR surface. The use of air cushion landing
system-equipped aircraft will reduce the requirements for parachute
delivery. A significant cost saving is indicated by the changes in
employment concepts that would resutt by using an air cushion
landing system, {Author)

AT3-37679 Regquirements for off-airport operations in the
Canadian North. M. Brenckmann (Ministry of Transport, Trans-
portation Development Agency, Montreal, Canada). In: Air cushion
landing systems; Proceedings of the First Conferance, Miami Beach,
Fta., December 12-14, 1972, Tullahoma, Tenn.,
University of Tennessee, 1973, p. 72-95.

Discussion of potential applications of aircraft with the Air
Cushion Landing System {ACLS) for air transport of goods and
passengers involving off-airport operations on unprepared sites with
minimum ground facilities in the Canadian North. The tapics include
climatic constraints, current expariences in the barren lands and the
arctic islands, aircraft uses on sea ice, and ACLS advantages in the
arctic islands. Priorities and limitations of northern aircraft opera-
tions are specified. The prospects for ACLS equipped aircraft
employment in the Canadian Morth are considered to be generally
favorable, V.2

A73-37680 The Navy SETOLS program and its potential
applications to Navy aircraft. J. C. Vaughan {U.5. Naval Air Systems
Command, Washington, D.C.). In: Air cushion landing systems;
Proceedings of the First Conference, Miami Beach, Fla., December
12-14, 1972 Tullahoma, Tenn., University of
Tennessee, 1973, p. 96-109.

A survey of the Navy Surface Effect Takeoff and Landing
System program (SETOLS), covering work already done and
remaining. Several operational SETOLS mission concepts are con-
sidered, including carried-based aircraft in close air support missions,
assault aircraft in landing missions, high performance SETOLS-
equipped aircraft for delivery and pickup of warfare swimmer teams
to and from inland assignments, and SETOLS aircraft in combat
search and rescue missions. V.2

AT73-37681 Drone launch and recovery requirements. W,
W. Welch (USAF, Recovery Systems Group, Wright-Patterson AFB,
Ohio). In: Air cushion landing systems; Proceedings of the First
Conference, Miami Beach, Fla,, December 12-14, 1972,

Tullahoma, Tenn,, University of Tennessee, 1973, p.
110- 115,

High-performance launch and recovery systems, either adaptable
to present families of drones or to be integrated into the design of
future drone generations, are discussed in terms of their desirable
capabilities and features. The latter include reliability, main-
tainability, all-weather capability, cost effectiveness, flexibility,
survivability, and covertness. Target, reconnaissance, defense-
suppression, air-to-air combat, and high-altitude long-endurance
drones cafl for veriously distributed feature emphases in their
respactive launch and recovery system design. Some of the systems
studied for possible use are: air cushion fanding systems, VTOL,
fixed and mobile ground launchers, steerable gliding parachute
systems {parasail, parafoil, and parawing), normal cargo parachutes,
and various energy attenuation devices, MV.E.

A73-37682 An ACLS for the medium STOL transport. L.
Gardner {Boeing Co., Research and Engineering Div., Seattle, Wash.).
In: Air cushion landing systems; Pioceedings of the First Conterence,
Miami Beach, Fla., December 1214, 1972,

Tuflahoma, Tenn., University of Tennessee, 1973, p. 117-138,



The LA-4 and the CC-115 have been modified with air cushion
landing system (ACLS} 1o gain experience with this type of landing
gear. However, the guestion as to the advantages of a cargo airplane
designed exclusively for an ACLS was still unanswered. The study
discussed here first describes such an airplane and then compares that
sirplane with a counterpart airplane having a conventional gear. The
study shows a 10,800 pound (7.6%) reduction in gross weight, some
cost reductions, and potential operational (mission) advantages.
Partially offsetting these advantages are problems of ground steering,
braking, ACLS generated water spray, and debris. {Authar}

A73-37683 ACLS usde study for application to STOL
tactical aircraft. R. C. Gustavson {North American Rockwell Corp.,
Los Angeles, Calif.). In: Air cushion landing systems; Proceedings of
the First Confererice, Miami Beach, Fla, December 12-14, 1972,

Tullahoma, Tenn., University of Tennessee,
1973, p. 139-165. b refs.

A design study was made to compare the installation of an air
cushion landing system {ACLS) being developed by the Air Force
Flight Dynamics Laboratory (AFFDL) with conventional landing
gear on a contractor-designed mititary STOL transport {(MST). Two
ACLS installations were designed together with three conventional
gear arrangements. All designs were analyzed for weight and
aerodynamic effects in terms of increments from the basepoint
configuration. Using these data, airplane gross weight effects to
maintain a constant performance airplane were directly read off the
previously generated growth trade curves. Landing performance as a
function of a number of passes over various soifs were estimated
from the footprint pressures of all concepts. Thus field operational
capability can be directly compared for alterate landing design
concepts for airpianes having a constant mission performance. F.A.L,

A73-37684 Air cushion landing system applications and
operationa! considerations. C. E. Burr (Bell Aerospace Co., Buffaio,
N.¥Y.). In: Air cushion landing systems; Proceedings of the First
Conference, Miami Beach, Fla, December 12-14, 1872

Tullahoma, Tenn., University of Tennesse¢, 1973, p.
166-198. 8 refs. )

Applications of the air cushion landing system {ACLS) are
reviewed and its operational advantages described. The medium
STOL transport mission serves as an example for an evaluation of the
major considerations which will be encountered when an ACLS is
introduced into a military operational environment. Many of these
considerations are also pertinent to a counterpart civil mission, the
short hau! STOL aircraft operation. Operational considerations
sxamined are concerned with runway construction, transport ef-
ficiency, the airport-aircraft interface, safety, reliability-
maintainabitity-vulnerability and the environment. An ACLS aircraft
is compared with a wheel gear aircraft. A number of important
advantages accrue to the aircraft equipped with the ACLS, The
various ramifications encountered in realizing these advantages are
analyzed. {Authar)

A73-37685 On the cost bensfits of air cushion landing
gear to civil aviation. P. A. Sulliven and R. VanderStraeten (Toronto,
University, Toronto, Canadal. In: Air cushion landing systems;
Proceedings of the First Conference, Miami Beach, Fla., December
1214, 1972, Tullahoma, Tenn., University of
Tennessee, 1973, p. 199-239. 29 refs. Research supported by the
National Research Council of Canada.

The potential economic benefits resulting from the use of air
cushion tanding gear in commercial aviation are examined in this
study. It is suggested that significant safety improvements and
reductions in insurance rates may be possible, and that performance
in adverse runway conditions may be superior to that for con-
ventional landing gear. Economic benefits through the use of reduced
real estate costs and simpler runway construction techniques and the
like are also,.in certain circumstances, possible. It is noted that to
obtain full effect, certain details of aircraft design will have to be
changed. (Author)
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A73-37589

A73-37685 ACLS equipped vehicles in inter-city trans-
portation. D. R. Miller and N, kL Sinclair (Daniel, Mann, Johnson,
and Mendenhall, Los Angeles, Calif.). In: Air cushion landing
systems; Proceedings of the First Conference, Miami Beach, Fla,
December 12-14, 1872, Tullahoma, Tenn., Uni-
versity of Tennessee, 1973, p. 240-248.

A possible solution to the problems of transportation congastion
is the use of air cushion landing system (ACLS) equipped STOL
aircraft, such as the CC115 Buffalo. The nature of the problems is
analyzed, and the transportation modes currently being utilized are
reviewed. The potentials of AC1.S-equipped aircraft as a substitute or
supplemental mode for intercity travel are axamined in the light of
environmental and financial constraints to be encountered. Recom-

mendations for demonstration projects are developed as a test for the

feasibility and efficacy of ACLS-equipped wehicles in intercity
service, F.R.L.

A73-37687 ACLS/CC-115 devalopment program. W. C.
Buzzard (USAF, Flight Dynamics Laboratory, Wright-Patterson
AFB, Ohia}. In: Air cushion landing systems; Proceedings of the
First Conference, Miami Beach, Fla, UDecember 12-14, 1972

Tullahoma, Tenn., University of Tennessee,
1973, p. 250-259.

Description of the joint effort undertaken by the US. and
Canada for developing the design and fabrication of an air cushion
landing system {ACLS). The effort will culminate in a test and
evaluation program which is to demonstrate the capatility of an
ACLS on an assault transport. Various subsystems, such as those
used for braking and parking an ACLS, are being developed.

Guidelines will be established in the areas of special maintenance,
M.V.E.

ground support equipment, and crew training.

A73-37688 CC-116 design development. T, D. Earl (Bell
Aerospace Co., Buffalo, N.Y.}. In: Air cushion landing systems;
Proceedings of the First Conference, Miami Beach, Fla,, Decemter
12.14, 1972, Tullahoma, Tenn., University of
Tennessee, 1973, p. 260-336. 15 refs.

The program technical objectives are described and the ‘all
external’ configuration chosen is presented. An outline air eushion
analysis considers sizing showing variation of overwater hump drag
and cushion power with cushion length, consideration of pitch trim,
and setection of trunk pressure, Cushion characteristics are displayed.
Air cushion powering is considered, comparing the power level
selected with that used on the LA-4. Fan pressure and duct loss are
discussed. Conversion design criteria are discussed with reference 1o
ground toads criteria, especially néw conditions due to water, snow,
soft and rough ground and due to aircraft behavior in crosswind, The

. air cushion system design is discussed in detail including trunk, brake

and parking systems and wing floats. Elastic material construction is

described. The ACLS airplane stability and control, weight and

performance, and configuration alternatives are also discussed:
{Author)

A73-37689 The aircraft modification phase of the joint
U.5./Canadian ACLS program. V. R. Billings (de Havilland Aircraft
of Canada, Ltd., Downsview, Ontario, Canadal. in: Air cushion
landing systems; Proceedings of the First Conference, Miami Beach,
Fla., December 12-14, 1872, Tullahoma, Tenn,,
University of Tennessee, 1973, p. 337-358.

The de Havilland Buffalo was first selected in 1970 as the most
suitable vehicle for an air cushion landing system {ACLS} advanced
development program. The preliminary design of the ACLS modifica-
tion was settled early in 1971 and work on the detail design was
started in the fall of that year, Flight tests with simulated engine/fan
units were completed early in 1972 and demonstrated that no
adverse effects on handling, stability and control need be anticipated.

_The modification task affected many parts of the aircraft. The

mid-portion of the fuselage required not only additianal stiffening to
cater for the trunk attachment and trunk pressure loads, together



A73-37690

with engine/fan mount pick-up points, but also regutired numeraus
additional structural penetrations for pneumatic services, fuel supply,
hydraulics, additional wiring and other services, {Author)

A73-37690 Report on an ST6 powered air supply package
for air cushion landing systems. G. Hardy {(United Aircraft of
Canada, Ltd., Longueuil, Quebec, Canada). In: Air cushion landing
systems; Proceedings of the First Conference, Miami Beach, Fla,,
December 12-14, 1972 Tullahoma, Tenn., Uni-
versity of Tennessee, 1973, p. 359-389.

The ASP-10 air supply package wat designed and developed for -

use in supplying the lift air needed to operate air cushioned landing
systems, It was developed specifically for use on a CC-115 Buffalo
demonstrator aircraft. The package is made in handed configuration
and breaks down into three units for side mounting on the CC-115
fuselage. These are the engine/fan assembly, the engine nacelle and
air inlet, and the fan exit duct. The two ASP-10's have control
systems suitable for use with a control console which works in
conjunction with an electronic control box on each ASP-10. Various
other systerms are briefly described, and attention is given to the test
" facility, rig test, and development and flight clearance tests.
Performance checks all met or exceeded the original predictions with
the sole exception of fan airflow. F.R.L

AT3IT6I CC-115/ACLS flight test program. G. R, Wyen
{USAF, Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio)
and C. L. Stauffer {Beii Aerospace Co., Buffalo, N.Y.). in: Air
cushion landing systems; Proceedings of the First Conference, Miami
Beach, Fla., December 12-14, 1972, Tullahoma,
Tenn., University of Tennessee, 1973, p. 390-416.

A comprehensive ground and flight test program is being
performed to evaluate the air cushion landing system [(ACLS)
concapt and to verify the satisfactory operation of an ACLS
equipped test aircraft. In the most general terms, there are two major
objectives: to gather detailed information on ACLS capabilities and
handling qualities and to ascertain the effect of the ACLS on
parfarmance and stability/control characteristics of the CC-115. A
logical sequence of tests has been developed in which the operating
envelope on various surfaces, in-flight and in transitions will be
incrementally evaluated. Quantitative and qualitative dats are taken
to substantiate analyses and model tests and to provide correlation
with predictad performance values, This paper outlines the flight test
program for the above goals. {Author}

AT3-37692 Initial ACLS development testing on a3 Lake
LA-4 aircraft. D. Howe and J. F. Daley (Bell Aerospace Co., Buffalo,
N.Y.). In: Air cushion landing systems; Proceedings of the First
Conference, - Miami Beach, Fla. December 12-14, 1972,

Tuilahoma, Tenn., University of Tennessee, 1973, p.
418-440,

Description of the air cushion landing system {ACLS} davelap-
ment tests performed in the course of a proaram designed to reduce
to practice an aircraft with a ground-effect type landing gaar.
Following a series of initial static and mobile ground tests and
preliminary flight tests, a series of flights were performed from (and
to} smow, grass, asphalt, and concrete surfaces. The test rasults show
that ACLS does not adversely affect flight performance, is superior
to conventional fanding gear for unimproved surfaces, has acceptable
handling characteristics, and is capable of positive and repeatable
control, M.V.E.

A73-37693 ACLS CC-115 model simulation, test analysis
and correlation. A. Coles {Bell Aerospace Co., Buffalo, N.Y.}. In: Air
cushion ianding systems; Proceedings of the First Conference, Miami
Beach, Fla., December 12-14, 1972, Tullahoma,
Tenn., University of Tennessee, 1973, p. 441478,

Models werg tested in support of air cushion landing system
{ACLS) design activity o validate analytical methods and assump-
tions wsed in calculating ACLS performance, loads, and aircraft
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aerodynamics. Wind tunnel tests were performed using a 1/10-scale
model with a powered ACLS to evaluate incremental aerodynamic
effects of external ACLS components and the inflated ACLS trunk.
Dynamically simitar ACLS models (1/10 and 1/4 scale) were testedt
in simulated landing drop tests and in taxiing tests to evaluate the
effects of terrain obstacles and the ACLS brake system. To assist in
both basic design calcutations and correlation of madel test data, a
digital computer mathematical model of the ACLS was formulated,
Mode test data validated the mathematical model and refined certain
empirical constants in the mathematical equations. FRL,

AT73-37694 * Preliminary results from dynamic model tests
of an air cushion landing system. T. ). W. Leland, W. C. Thompson,
and D. 5. Vohinger (NASA, Langley Research Center, Hampton,
Va). In: Air cushion lsnding systems; Proceedings of the First
Conference, Miami Beach, Fla., December 12-14, 1972,

Tullahoma, Tenn., University of Tennessee, 1973, P
479-500.

Experimental study of the behavior of an air cushion landing
system on 1:10 and 1:4-scale dynamic models of the CC-115 aircraft
over a range of initial impact, on a smooth hard surface of
fiberglass-coated plywood, on calm water, and on rough water with
waves 5 ft high and 100 ft crest-to-crest wide. The performance was
satisfactory with the 1:10 scale model on hard surfaces and cafm
water and was less certain, requiring more tests, on rough water,
while substantial pitching oscillations were cbserved in tests on the
1:4 scale model. V.2

A73-37695 Surface effect take-off and landing system for
high performance gircraft W. B. Maguire and A. E. Johnson {U.S.
Naval Material Command, Ship Research and Development Genter,
Bethesda, Md.). In: Air cushion landing systems; Proceedings of the
First Conference, Miami Beach, Fla., December 12-14, 1972

Tullahoma, Tenn., University of Tennessee,
1973, p. 510-538. ARPA-sponsored research.

This paper presents some results obrained during experimental
investigations to evaluate the effects of a surface effect take-off and
landing system {SETOLS} on a high performance aircraft. The results
of 0.10 scale wind tunnel experiments indicate a reduction of the
static longitudinal stability and a significant degradation of the static
lateral stability, particularly at high angles of attack for the A-4E
aircraft configuration. Results of the static drop tests of a 0.3-scale
dynamic trunk for the F-8 are discussed along with the theoretical
and experimental program being conducted ta investigate the
phenamenon of trunk flutter. {Author)

A73-37696 Feasibitity study of skirt configurations and
materials for an ACLS aircraft. H, Boyd, L. A, Peeiman, and F. M.
Mithoan (Goodyear Tire and Rubber Co., Akron, Dhio}. In: Air
cushion landing systems; Proceedings of the First Conference, Miami
Beach, Fla, December 12-14, 1972, Tuliahoma,
Tenn., University of Tennessee, 1973, p. 539-557.

Advantages and disadvantages of elastomer-coated fabrics in
applications in pressure-rigidized air cushion landing systems (ACLS]
are discussed, covering plain weave, basket weava, rip stop pattern,
twill weave, satin weave, and cord fabrics. The propertias of
elastomers, including natural rubber, nitrile, neocprene, butyl and
nitryte-PVC, are also compared. It is concluded that a universal brake
pad material canfat be developed for AGLS aircraft and that brake
pad materials must be designed to satisfy the operational require~
ments of each particular ACLS. V.2

A73-37697 The Jindivik Drone Program to demonstrate
air cushion faunch and recovery. J. C. Vaughan, |11 (USAF, Flight
Dynamics Laboratory, Wright-Patterson AFB, Ohio). In: Air cushion
landing systems; Proceedings of the First Conference, Miami Beach,
Fla., December 12-14, 1972, Tullahoma, Tenn.,
University of Tennessee, 1973, p. 559-530,



Discussibn of the Jindivik Drone Program #s an advance in air
cushion launch and recovery technology. The advantages promised
by this exploratory program are listed as rapid braking, high speed
landing, integral pressure vessel trunk, inexpensive trunk material,
efficient nozzle design, and the use of main engine bleed air for the
source of air supply. Detailed studies of these design characteristics
are scheduled for completion in 1873 with the participation of the
Australian Government Aircraft Factories. Final preparations for
recavery system flight tests & well as a more complete study of
various takeoff and 1aunch configurations are visualized in 1974, and
fiight testing is expected in 1975, v.Z

A73-37698 ACLS technology for recovery of unmanned
sircraft. G. R, Lutz (San Diego Aircraft Engineering, Inc., San Diego,
Calif.}. In: Air tushion landing systems; Proceedings of the First
Conference, Miami Beach, Fla., December 12-14, 1972

Tullahoma, Tenn., University of Tennessee, 1973, p.
591-622. 6 refs,

The increased use of larger and more sophisticated remotely
piloted vehicles {RPV's) presents the need for a more efficient
method of recovery than those now employed. Accordingly, this
paper describes two air cushion fanding system {ACLS} concepts
which may be applied to the 3,000-pound Jindivik Mk 3A unmanned
aircraft. One concept reflects a high-performance configuration
which will result in minimal degradation of the present Jindivik
aircraft capabilities. An alternate, simplified concept was configurad
with the intent of serving as an inexpensive ACLS prototype test
bed. {Author)

A73-37699 Application of ACLS to RPV's. J. Ryken (Belt
Aerospace Co., Buffalo, N.Y.), {n: Air cushion landing systems;
Proceedings of the First Conference, Miami Beach, Fla., December
1214, 1972, Tullahoma, Tenn,, University of
Tennessee, 1973, p. 623-661. USAF-supported research,

A design study of an Air Cushion Landing System (ACLS)
suggests the feasibility of such a system for recovery of unmanned
military aircraft at low cost. The best concept of ACLS is discussed
in terms of low initial systems cost, operating costs and support
systems cast, with high performance levels and improved quick-
response capabilities. A modified Tetedyne Ryan Model 147G drone
was used in Hight tests for the investigation of equipment, operating
procedures and capabilities of unmanned aircraft, It is pointed out
that ACLS has several advantages over the present Mid Air Retrieval
System (MARS). Suggestions are given as to further development and
substantiation of ACLS, including full-scale drop tests, slideout tests,
wind tunnel tests, and tread material tests for the confirmation of
predicted ACLS characteristics. V.Z

A73-37700 A multicell air cushion system for landing gear
application. F. W. Wilson {U.S. MNaval Material Command, Ship
Research and Development Center, Bethesda, Md.). In: Air cushion
landing systems; Proceedings of the First Conference, Miami Beach,
Fla., December.12.14, 1972, Tullahoma, Tenn.,
University of Tennessee, 1973, p. 662-684.

Results are presented on static tests of a multicell air cushion
landing system concept designed to separate the primary aircraft
take-off and landing systern variables of normal taxi loads and
landing impact loads. Test data on basic cushion performance and
power indicate reasonable comparison with exponential theory.
Preliminary total power estimates including impact absarption
system power show an advantage over existing air cushion landing
system concepts. {Author)

A73 377N
development of logistical carge aircraft. C. H. Hurkamp. In: Air
cushion landing systems; Proceedings of the First Conference, Miami
Beach, Fla., December 12-14, 1972, + Tullahoma,
Tenn., University of Tennessee, 1973, p. 686-6086,

§
The potential influence of the ACLS on the
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" A73-37707

A73-37702 The application of ACLS to Mavy fighters. L.
Gardner and P. Milns (Boeing Co., Seattle, Wash.). In: Air cushicn
tanding systems; Proceedings of the First Conference, Miami Beach,
Fla., December 12-14, 1972 Tullahoma, Tenn.,
University of Tennessee, 1973, p. 697-719.

Results of priliminary design studias for a test instaltation of an
air cushion tanding system (ACLS) on a Navy fighter. Of two aircraft
considered as logical choices for an ACLS (the LTV F-8 and the
McDonnel-Douglas A-4), the A-4 was selecfed as the best aircraft
because of the location of the landing gear trunnion which becomes
the logical attach point for the ACLS pods. Moreover, the engine
inlets on the A-4 are above the wing, where ingestion of water spray
and debris is less likeiy. A twin-pond ACLS cenfiguration is chosen
which provides a good test vehicle for carrier deck evaluation due to
lack of interference with arrester hook or catapult attachment. The
affect of adding an ACLS on aircraft weight and performance is
considered, and some potential difficulties of carrier operation are
noted. Finally, some conjectures are made as to the likely configura-
tion for a production version. AB.K.

A73-37703 Static performance of plenum and peripheral
jet air cushions. K, H. Digges {LUSAF, Flight Dynamics Laboratory,
Wright-Patterson  AFB, Ohigl. fn: Air cushion landing systems;
Proceedings of the First Conference, Miami Beach, Fla., December
12-14, 1972, Tullahoma, Tenn., University of
Tennessee, 1973, pr. 721-742.

Experiments with a section of air cushion trunk which approxi-
mates a configuration used on the LA-4 aircraft indicate that the
flow and jet height predictions do not agree with the classical
momentam theories which are satisfactory for ACV configurations.
A modified theory is presented which gives good agreement with
experimantal results. {Author)

AT337704 Theory and experiments for air cushion land-
ing system - A ground jet concept. 5. Han {Ohio State University,
Columbus, Ohia}. In: Air cushion landing systems; Proceedings of
the First Conference, Miami Beach, Fla., December 12-14, 1972,

Tullahoma, Tenn., University of Tennessee,
1873, p. 743-765.

A73-37705 A digital computer flight simulation of an
ACLS vehicle. G. Kurylowich {USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohiocl. In: Air cushion landing systems;
Proceedings of the First Conference, Miami Beach, Fla., December
1214, 1872 Tuliaghoma, Tenn., University of
Tennessee, 1973, p. 766-795. 11 refs. .

A digital computer flight simulation of the DHC - DeHavilland
Buffalo equipped with the ACLS was performed for landing,
take-off, and ground run. Of interest was the identification of
problems that a pilot may face in controlling the configuration. |t
was found that differential thrust was a powerful way to control yaw
during ground run if engine failure occurred and the vehicle was
subjected to a side gust. ' {Author]

A73-37706 Simulation of the ACLS during landing roll. F.
E. Unfried {USAF, Flight Dynamics Laboratory, Wright-Patterson
AFB, Ohio). In: Air cushion landing systems; Proceedings of the
First Conference, Miami Beach, Fla., Decamber 12-14, 1972,

’ Tuliahoma, Tenn., University of Tennessee,
1973, p. 796813,

The appiication of the air cushion effect as an alternative to the
conventional landing gear system creates unique low speed handling
quality problems for the pilot. A ground based six degree-of-freedom
piloted simulation program provides a powerful tool to study these
problems. ' {Author}

A73-37707 An approach to ACLS ground loads. P. Milns
{Boeing Co., Seattle,- Wash.). In: Air cushion landing systems:
Proceedings of the First Conference, Miami Beach, Fla., December



A73-37716

12-14, 1972 Tullahoma, Tenn., University of
Tennessee, 1973, p. 814-834. 8 refs.

A method is developed for predicting (anding and taxiing loads
for an airplane equipped with an air cushion landing system. Trunk
and cushion foot-print shapes are predicted for any trunk inclination
and deflection by removing the portion of the trunk hovering shape
that would be betow the ground plane. Lising energy considerations
to predict touchdown deflections the required peak trunk pressure
can be predicted. By specifying trunk forces and moments as
arbitrary functions of airplane orientation relative to the ground
plane, the taxiing performance and lozds can be predicted once the
effect of trunk end lift-off on cushion pressure has been established.

{Author}

ATIITIG Radiation pattern of a low-frequency beaton
antenna located on a semi-elliptic terrain irregularity. D. A, Hill and
J. R. Wait {NOAA, Institute for Telecommunication Sciences,
Boulder, Cola.). Archiv fiir Elektronik und Ubertragungstechnik, vol,
27, Juiy-Aug, 1973, p. 293-296. 7 refs, FAA-supported research,

AT3-37726 Symposium on Flight Deck Environment and
Pilot Workload, London, England, March 15, 1973, Proceedings.
Symposium sponsored by the Royal Aeronautical Society. London,
Royal Aeronautical Society, 1973, 115 p. $7.50.

The problem of minimizing the workload of pilots in com-
mercial airtine operations is examined in papers dealing with factors
affecting crew activities, technigues of measuring and evaluating task
effort, appropriate design of cockpit equipment, and improvement of
flight operation procedures, The effects of airport design and
location, aircraft characteristics, the ATC system, meteorological
conditions, the requirements of the corporate structure, the cockpit
physical environment, communication with the ATC systemn, inter-
face with the on-board systems, and functional requirements are
‘examined together with various methods and devices for monitoring
pilot activity, the interpretation and implementation of the results of
workload analyses, and the use of mockups and simulators for
suitable design of flight decks,

T.M.

AT73-37727 & The external operational environment. R.
Bennett (Guild of Al Traffic Control Officers, London, England),
tn: Symposium on Flight Deck Environment and Pilot Waorkload,
London, England, March 15, 1973, Proceedings,
London, Royal Aeronautical Society, 1973, 7 p.

The external operational environment of transport aircraft is
conditioned by the navigationat facilities provided, the ATC equip-
ment and methods employed, and the quantity of aircraft in the
varipus existing categories of airspace. The technical services required
for support of modern ATC functions, the flight operations system,

and special conditions in flight near terminal areas are discussed in

“terms of their contributions to the pilot’s workload. The future
operational environment is considered in the light of present trends
affecting the development of the conditioning factors, T.M.

A73-37728 § The internal envirenment and flight dsck
layout. W. R. Pierson, C. R. Mercer, and L. L. Susser (Lotkheed-
California Co., Burbank; Southern California, University, Los
Angeles, Calif.). In: Symposium on Flight Deck Envirpnment and
Pilot Workload, London, England, March 15, 1973, Proceedings.
London, Royal Aeronautical Society, 1973, 8 p.

The internal operational environment of commercial aircraft
flights is defined in terms of factors conditioning the man-machine
interface between the pilot and the aircraft control system, Possible
saurces of error stemming from this interfacs are briefly outiined,
and emphasis is placed on flight deck design aimed at minimizing
such ervors, Basic principies considered include standardization and
simplification of controls and displays, definition of reach and vision
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paramgters, a functional approach to shape forming, and a systems
approach 10 cockpit design. "T.M.

AT3-37729 ¢ internal envircwiment and flight deck layout.
§. L. Wallick, Jr. (Boeing Co., Seattle, Wash.). In: Symposium on
Flight Deck Environment and Pilot Workload, London, England,
March 15, 1973, Proceedings. London, Royal
Aeronautical Society, 1973, 8 p.

Discussion of factors affecting cockpit design in jet transport
airplanes for commercial airline operations. Pilot vision requirements
within limitations imposed by fuselage size and aerodynamic
considerations, the layout of control and display panels with
provisions for modification according to customer preferences, and
disposition of avionics systems in & manner reducing crew tasks and
procedures are topics examined from the viewpoint of providing an
environment that atlows the flight crew to perform their duties in an
efficient manner, consistent with safety. The philosophy followed in
providing a two-man crew cockpit for the 737 aircraft is outlined.

T.M.

A73-37730 ¥ STOL: The pilot - His problems and require-
ments. C. R. Tennstedt {Eastern Air Lines, Inc., New York, N.Y.}.
In: Symposium on Flight Deck Environment and Pilot Workload,
Londan, England, March 15, 1973, Proceedings.
London, Royat Aeronautical Society, 1973. 8 p.

Description of the needs of pilots functianing in an updated,
wetl managed, STOL air transportation system of the short-haul
variety. It is stressed that STOL and VTOL aircraft must have
terminal facilities which are segregated from the convential aircraft,
and special runway configurations and operational procedures are
discussed for use at STOL ports. Desirable performance character-
istics of the aircraft are discussed, along with ATC requirements,

route selection, navigational equipment, and communications
aspects, T.M.
A?23-37731 # Establiching priorities during flight deck opera-

tien. H. A. Hopkins (British Air Line Pilots’ Association, Hayes,
Middx., England). In: Symposium on Flight Deck Environment and
Pitor Workloed, London, England, March 15, 1973, Proceedings.
London, Royal Aeronautical Society, 1973. 15

p.
in the high-pressure phases of normal aircraft aperation as well
25 in emsrgency situations, the pilot should have g clear view of the
priorities of available courses of action. This requires the elaboration
of 2 mental model which constitutes a simple and integrated
representation of the aircraft and its environment, It is stressed that
this model must be retained in spite of procedures that make
ever-increasing use of autoratic contral and processed data, but it
must also be sustained by the documentation, displays, and planning
techniques employed. In addition flight-deck management , and
training policies should be structured to aid the pilot in developing
such a model. - T.M.

A7337733 # Techniques for the evaluation of cockpit
layouts and astivities. J. M. Shaw (Roval Aircraft Establishment,
Farnborough, Hants., England). In: Symposivm on Flight Deck
Envirenment and Pilot Workload, London, England, March 15, 1973,
Proceedings. London, Royal Aeronautical
Society, 1973. 17 p. 10 refs.

Description of procedures and devices for studying the usage of
flight deck equipment by crewmambers in commercial transport
aireraft. Attention is given to (1) paper records of pilot activities
typed on a portable recorder by an objective abserver, {2} photo-
graphic film and video tape recording of the aircrew at work, and (3}
observation of the movements of the pilot's eyes by photographic,
¢lectro-cculographic, and photo-diode techniques. Sample records
obtained by the {echniques discussed are illustrated. T.M,



A73-37735 § The nesd for mock-ups and simulators. J. M.
Wilson (Hawker Siddeley Aviation, Ltd., Hatfield, Herts., England),
H. Zeffert, and A. D. Wilkey {Britsh Aircraft Corp., Ltd., Filton,
Bristal, England), In: Symposium on Flight Deck Environment and
Pilot Workload, London, England, March 15, 1973, Proceedings.
London, Royal Aeronautical Society, 1973. 9 p.

It is argued that although in-service studies of pilot workload
have some value, most workload analysis must be carried out on
mockups and simulators in the interests of timeliness and economy.
The mockups and simulators that have baen built for the Concorde
program and for initial V/STOL research are described in terms of
design details and applications relative to workload analysis. Atten-
tion is given to the use of simulators and ‘mockups in minimizing
pilot warkload for future complex aircraft. T.M.

AT3I37736 Symposium on International Aircraft Acci-
dents Investigation, London, England, Janwary 15, 1973,
Proceedings. Symposium sponsored by the Royal Aeronautical
Society. London, Roval Aeronautical Society, 1973. 58 p. $5.10.
Annex 13 of the Chicago Caonvention set out the standards and
recommended practices for aircraft accident inquiry. Various
questions and problerns related to Annex 13 and 115 provisions are
discussed, giving attention to practical problems of applications, the
results of the Third Session of the ICAQ Accident Investigation
Division, and aspects of sabotage and malicious acts against aircraft.
Other subjects considered include practical problems involved in the
work of the aviation pathologist in connection with the im-
plementation of the cancepts outlined in Annex 13.
G.R.

AT3-37737 # Annex 13 and the problems it poses - Practical
problems of application. W. H. Tench (Department of Trade and
Industry, London, England). In: Symposium on International Air-
craft Accidents Investigation, London, Engtand, Jdanuary 15, 1973,
Proceedings. Londan, Royal Aeronautical
Society, 1973, 8 p.

The Standards and Recommended Practices in Annex 13 have
their oariging in Article 26 of the Convention on Internaticnal Civil
Aviation. This Convention provides that the state in which the
aireraft is registered should be given the opportunity to appaoint
observers 1o be present at the inguiry conducted by the state in
which an aireraft accident occurs. Annex 13 amplifies the rights and
duties of the observers. The terms of participation are contained in a
Recommendation, Difficulties experienced when inspectors of Ac
cidents from the UK participated in inquiries are discussed. G.R.

A73-37738 # A current look at Annex 13. C. O. Miller and
W. L. Halnon (National Transportation Safety Board, Bureau of
Aviation Safety, Washington, D.C.). In: Symposium on International
Aircraft Accidents Erwestigation, London, England, January 15,
1973, Proceedings. London, Royal Aeronautical
Society, 1973, 15 p.

The resutts of the Third Session of the ICAQ Accident
Investigation Division in January and February of 1965 are con-
sidered. The meeting recognized the importance of providing for
participation of the State of Manufacture's accredited representative
in the investigation of accidents, on both international and domestic
routes. Types of accident notification are discussed together with
aspects of the summaries of accident reports submitted to the ICAD,
questions af incident reporting, on-board data recorders, questions
regarding accredited representation, the accident/injury statistical
base, the inquiry process, and the law-safety interface. G.R.

AT73-37740 4 Annex 13, sabotage and malicious acts against
aircraft - Practical problems. V. J. §. C. Clancey. In: Symposium on
International Aircraft Accidents Investigation, London, England,
January 15, 1873, Proceedings. i London, Royal
Aeronautical Society, 1973, 11 p.

Malicious acts against aircraft aften invalve the introduction of
an explosive device into passengers luggage, into the luggage or
freight bays or into any of the many cavities capable of accommodat-

509

A73-37744

ing a small parcel. The types of explosion to be considered include a
deflagration and a detonation. The characteristics of a detonation are
discussed together with questions regarding the evidence which might
be found in the case of aircraft lost due to effects produced by an
explosion. Problems considered are related to the needs of the
investigations which have to be conducted in the case of the loss of
an aircraft. G.R.

A73-37T41 International Conference on Offshore Airport
Technology, 1st, Bethesda, Md., April 29-May 2, 1973, Proceedings.
Volume 2. Conference sponsored by AlAA, FAA, and IWRA. Edited
by J. Grey (American Institute of Aerpnautics and Astronautics,
Inc., New York, N.Y.). New York, American Institute of Aeronautics
and Astronautics, inc., 1973, 81 p. Members, $10.00; nonmembers,
$12.

A review of a 1972 feasibility study of an offshore airport for
Sydney, Australia and floating structures for marine construction are
among the topics covered in papers concemed with offshore airport
technology. Attention is given ta environmental considerations for
offshore airports, urban @nd regional planning aspects of offshare
airport technology, and the machinery to be deveioped for an
offshore airport constructed by reclamation.

M.VE.

A73-371742 # Environmental considerations for offshore air-
ports. W. G. Hoydysh {New York University, Bronx, N.Y.]. In:
International Conference on Offshore Airport Technology, 1st,
Bethesda, Md., Aprit 20-May 2, 1973, Proceedings. Volume 2.

New York, American Institute of Aeronautics
and Astronautics, Inc., 18973, p. 11-20. 21 refs.

Discussion of the environmental problems of air, water, and
noise pollution generated by the presence of airports within
metropolitan areas, as well as by the increasing demand for air
transportation and the subsequent pressure on airports to expand. It
is shown that the offshore airport concept may prove to be one of
the most imaginative and environmentally constructive alternatives
1o land-sited airport construction. The prerequisites 1o a successful
use of this alternative are examined. M.V_E.

A73-37743 # Urban and regiona planning aspects of off-
shore airport technology. D. G. Lam, Jr. (New York City Planning
Commission, New York, N.Y.}. in: International Conference on
Qffshore Airport Technology, 1st, Bethesda, Md., Apnl 29-May 2,
1973, Proceedings. Volume 2. : New York,
American Institute of Aerpnautics and Astronautics, Inc., 19873, p.
21-23.

Consideration of offshore airports in the context of the
long-range demand for air travel, and assessment of the effects of an
offshore airport complex upon the metropolitan regions of a host
community -in terms of benefits and costs. The crucial importance
for cities to develop comprehensive airport planning policies is
stressed, M.V.E.

AT3-37744 } An offshore airport in Sydney region - Review
of a 1972 faasibility study. R. F. Pryor, N. R. Vaientine {Common-
wealth Department of Works, Sydney, Australial, and 1. W. Woonton
(Department of Civil Awviation, Melbourne, Australia). In: Inter-
national Conference on Offshore Adrport Technology, 1st, Bethesda,
Md., April 28-May 2, 1973, Proceedings. Volume 2.

Mew York, American Institute of Aeronautics and
Astronautics, Inc., 1973, p. 24-28, 8 refs.

Review of a preliminary feasibility study of a 0.5-mile offshore
airport in the region of the Sydney metropalitan area, performed in
1972. Physical conditions in these waters are far mare severe than
those anticipated at any proposed offshore sites in the U.S., Canada,
or England, The results of this study are inconclusive, and it is
pointed out that many technical problems have to be resolved before
offshore airport planning, design, and construction become clearly
feasible for other than comparatively shettered marine conditions.

M.V.E.
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A73.37745 # Financing the new generation of airports. W,
Jakobsberg {(Centers for Study, Inc., Rockville, Md.). In: tnter-
national Conference on Offshore Airport Technology, 1st, Bethesda,
Md., April 29-May 2, 1973, Proceedings. Volume 2.

New York, American Institute of Aeronautics and
Astronautics, Inc., 1973, p. 29-34.

The coming generation of metropolitan airports are Jarger, more
complicated and much rmore expensive to build than the preceding
generation of airports. The three factors that must be taken into
consideration in selecting a financing mechanism are {1) awnership
policy, (2) funding level, and (3) design complexity. The financing of
the proposed New York Offshore Airport is an example of how high
cost and an unorthodox location for the airport introduce the need
for unconventional financing methods. The most promising of these
has as its keystone the creation of a fund to which all interested
airpart developers could contribute and which would be used to
quarantee bonds issued by those developers for the construction of
their airports. The integrity of the fund would in turn be guaranteed
by the Federal Government thus doubly protecting bond holders
against defautt, [Author)

AT3-37746 ¥ Machinery to be developed for an offshore
zirport constructed by reclamedon. In: |nternational Conference on
QOffshore Airport Technology, 1st, Bethesda, Md., April 28-May 2,
1973, Proceedings. Volume 2. New York,
American Institute of Aeronautics and Astronautics, Ine., 1973, p,
35-42.

Assessment of the requirements of an artificial offshore-airport
island in terms of reclamation construction work and equipment.
The assessment is based on the cost and technology experience
gained in the construction of a rectaimed artificial island, called Port
Island, almost completed in Osaka Bay and designed to provide nine
large container terminals and many berths for cargo vessels. Blasting,
excavating, conveying, stacking, transporting, dumping, filling, and
spreading work and machinery reguirements are discussed, along
with problems in need of further study. M.V.E.

AT3-3TAT ¥ Floating offshore airport in Osalka Bay, Japan -
Digast of preliminary enaineering study. In: Internationa! Confarence
on Offshore Airport Technology, 1st, Bethesda, Md., April 29-May 2,
1973, Proceedings. Volume 2 New Yorl,
American Institute of Aeronautics and Astronautics, Inc., 1973, p.
43-48.

AT3-37748 ¥ Floating supzrport. R. Heinen {Dyckerhoff
and Widmann, Inc., New York, M.Y.l. AIAA, FAA, and IWRA,
International  Conference on Offshore Airport Technolagy, 1st,
Bethesda, Md., Apr. 28-May 2, 1973, Paper. 26 p.

Description of a U-shaped floating superport dasigned for
construction in the Gulf of Volos in Greece as an off-shore airport
kept in position by 14 engines with a total capacity of 42,000 hp.
The superport provides toading and unloading facilities for super-
tankers, minitankers and a pipeline terminal, Design features,
strength characteristics and structural specifications of the superport
are included, v.Z

A73-37749 # Mobile Ocean Basing System. D. A. Davis and
J. J. Hromadik {Maval Civil Engineering Laboratory, Port Hueneme,
Calif.). AfAA, FAA, and IWRA, intemational Conference on
Offshore Airport Technoiogy, 1st, Bethesda, Md., Apr. 29-May 2
1973, Paper. B p.

This paper deals with an investigation into the feasibility and
practicability of concrete as the construction material for large ocean
platforms which are envisianed as satisfying basing requirements of
the Navy in the mid BO's. The floating platforms would consist of
structural  components mass-produced ashore, constructed into
modules, launched, towed to the site, and assembled inta platforms.
Three piatform sizes were investigated: 300 by 300, 400 by 1200,
and 1000 by 4000, with dimensions given in feet. Various configura-
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tions of three basic types were considered: (1) elevated decks on
columnar, vertical supports for providing buovancy, (2) elevated
decks with semi-submersible type horizontal hulls and (3) elevated
decks with barge-type hulls for floatation. Concrete production
quantities and costs are estimated for all ptatforms investigated.
{Author}

AT3-37750 # New York offshore airport feasibility study. L.
Lerner and M. A. Graham {Saphier, Lerner, Schindler, Environetics,
Ine, Mew York, N.Y.). AfAA, FAA, and IWRA, International
Conference on Offshore Airport Technology, st Bethesda, Md.,
Apr. 28 May 2 1973, Paper. 32 p. US. Department of Trans-
portation Contract No, FA71WA-2626. (FAA-RD-73-45)

The purpose of this study was to determine the technical and
economic feasibility of an offshore airport for the New York
Metropolitan region. The study included analyses of a series of major
tasks and subtasks which affect atrport planning including air traffic
projections, air traffic control, metecrology, airport design and
tayout, oceanqgraphic and geologic factors, facilities engineering and
construction (with particular emphasis on the special factors due to
the site on water), ground access systems, and environmental factors
such as marine ecology, noise and air pollution, solid waste disposal
and radioactivity. A multimodal concept was considered including a
deep-draft harbor at the selected location. {Author!

AT337766 # Hydrautic ducts of control systems in aviation:
The effects of external factors. Shop testing, and relizbitity (Gidro-
privody aviawmionnykh sistem uprevientia: Vliianie vnashnikh fak-
torov. Stendovye ispytaniia | nadezhnost'). V. G. Neiman. Moscow,
Izdatel'stvo Mashinostroenie, 1973, 200 p. 47 refs. In Russian.
Description of in-service and shop testing methods and facilities
for hydraulic ducts and pipelines used in hydromechanical and
electrohydraufic servo mechanisms of aircraft. The operational
conditions of aircraft control systems are elucidated by defining
mechanical loads, climatological effects, and tvpical service regimes
which must be duplicated in refisbility testing of fluid power
transmission systems. Recommendations are given for the selection
of shop testing equipment and load simulation facilities ensuring
accurate duplication of envisioned service conditions. Attention is
also given to accelerated production testing of pipelines aimed at the
discovery of weak finks in the systems and at artificial reproduction
of wear, aging, and fatigue factors expected in normal operation.
T.M.

AT3-37767 # Manufacture of redio equipment for aireraft
{Proizvedsivo samoletnyith radioustroisty). |, M. Zarkh and A. G.
Rabinovich, Moscow, |zdate{'stvo Mashinostroenie, 1972, 336 p. 36
refs. In Russian,

The manufacture of radio equipment mesting the stringent
requirements of on-board aircraft applications is described in terms
of the fabrication of individual circuit elements, harness wiring
techniques, assembly procedures, mounting and equipment configu-
ration prectices, maintenance provisions, and testing methods.
Individual topics considered include equipment bays, frames, and
casings; ferromagnetic cores for coils and transformers; mechanical
drives; shock absorbing suspensions; coil winding, sealing, and
shi¢lding methods; wavequide and antenna feeder duct design;
harness and cable preparation; printed cireuit boards; documenta-
tion; alignmant and maintenance; and vibration testing, T.M.

ATZ3TIGE # Aircraft whes! and braking system designs
(Proslitiravanie aviatsionnykh koles i tormoznykh snistam). . I
Zverev and S. 8. Kokonin. Moscow, lzdatel’stvo Mashinostroenie,
1973. 224 p. 398 refs. In Russian.

Aircraft landing gear and undercarriage designs are discussed,
covering braking systems, whee! assemblies, pneumatic systems,
mounting frames, and the associated control systems and auto-
mation. Wheel stress, load and strength analyses, wheel materials,



wheel size and weight determination and selection, braking system
requirements, cooling systems, pressure control systems, and shock
absorbers are comsidered in a review of the state of the art. The
topics also inctude the conversion of kinetic energy during braking,
and tire test, landing gear test and braking system test technigques and
installations, Vv.Z

AT3-I7769 # Fuels and lubricants for flight vehicles (Top-
liva i smazechnye materialy dlia letatel’'nykh apparatov). M. E.
Reznikov. Moscow, Voenizdat, 1973. 232 p. 142 refs. In Russian.
Extensive practical information is given on the fabrication,
handling, and properties of various fuels, lubricants, coolants,
de-icing liquids, and hydraulic fluids used with rockets and aircraft.
Theoratical aspects providing an understanding of functional specifi-
cations, advantages, and drawbacks of particular materials are
supplemented by practical data en handling requirements in usage,
transport, and storage. Specifications of aviation fuels, oils, lubri-
cants, and other fluids are given in accordance with established
standards, while the characteristics of liguid and solid rocket
propetiants and of fuels for various experimental thrustor systemns are
largely based on foreign literature. T.M.

A73-37777 One possible approach to the probability
assessment of the vibrstion strength of turboengine components. B.
F. Shorr, E. A Lokshtanov, and lu. M. Khalatov {Tsentral’nyi
Nauchno-Issiedovatel'skii  Institut Aviatsionnogo Meotorostroeniia,
Moscow, USSR). (Prablerny Prochnosti, val. 4, Nov. 1972, p. 11-14.)
Strength of Materials, vot. 4, no. 11, Aug 1973, p. 1299.1303. 7
refs, Translation.

A method of assessing the vibration strength of turbine
components on the basis of a safety factor calculated from the
statistically maximal values of the wariable acting and breaking
stresses is proposed. The statistically maximum stresses are deter-
mined with allowance for certain random factors which influence the
nature of the stress distribution near a dissipation center. The
advantage of using statistically maximum stresses instead of maximal
measured stresses is demonstrated. V.P.

A73-37778 Calculating the fundamental oscillations in
turboengine blades with different types of excltation. lu. 5. Vorob'ev
and N. G. Medvedev {Akademiia Nauk Ukrainskoi, SSR, Institut
Tekhnicheskoi Teplofiziki, Kiev, Ukrainian SSR). {Problemy Proch-
nosti, vol. 4, Nov. 1972, p. 15-19.} Strength of Materials, vol. 4, no.
11, Aug. 1973, p. 1304-1208. 6 refs. Translation.

The probiem of the forced vibrations of rotor blades is solved by
a variational.method on the basis of an improved vibration theory for
twisted rods which takes into account the influence of aerodynamic
damping and inelastic internal resistance. The vibration modes and
the distribution of internal forces, moments, and stresses along the
blades are determined for loads varying arbitrarity in time over the
blade tangth, V.P.

A73-37801 ¥ Trends in avionics simplification for light
utility aircraft, G. F. Quinby (NARCO Scientific Industries, NARCO
Avionics Div., Fort Washington, Pa.). American Institute of Aero-
Aautics and Astronautics and Gosudarstvennyi Komitet po Mauke ¢
Tekhnike, USSR/US Aeronautical Technology Symposium, Moscow,
USSR, July 23-27, 1973, Paper. 7 p.

The U.S. has developed an effective private civil air fleet for
transportation and other special purposes partly because of the
contribution to flight safety and utility made by developments in
avionics, The advent of the jetliner caused a fundamental change in
operating requirements and this in turn greatly increased the demand
for ATC servioes. Avionics function changes, design trends in low
cost VHF NAV/COM, and digital technology in ancillary avionics are
discussed. Areas of needed improvement in functional avionics
performance are reviewed. F.R.L.
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A7337802 §# Monitoring of navigational aids. R. J. Shank
{Wilcox Electric, In¢,, Kansas City, Mo.). American Institvte of
Asronautics and Astronautics and Gosudarstvennyi Komitet po
Nauke i Tekhnike, USSR/US Aeronautical Technolagy Symposium,
Moscow, USSR, July 23-27, 1973, Paper. 3 p.

The reasons for monitoring the navigational aid system are
considered, giving attention to aspects of safety, requirements for
legal records, maintenance problems, questions of feedback for
technical and managerial progress, and the status of all system
elements regarding their availability for use. Other subjects in-
vestigated include approaches used for monitoring, trends in moni-
toring requirements, the characteristics of the VOR equipment, the
SAF| system, the DME equipment, details regarding the instrument
landing systemn, and some monitoring systems which might be used in
the future. G.R.

AT3-37803 # The Federal Aviation Administration program
to improve terminal area traffic control. W. F. Flener (FAA,

. Washington, D.C.}. American Institute of Asronautics and Astro-

nautics and Gosudarstvennyi Komitet po Nauke § Tekhnike,
USSR/US Aeronautical Technology Symposium, Moscow, USSR,
July 23-27, 1973, Paper. 4 p.

A73-37804 ¥ Automation of airline passengsr processing. W.
E. Jenkins {Control Data Corp., Atlanta, Ga.}. American Institute of
Aeronautics and Astronautics and Gosudarstvennyi Komitet po
Nauke i Tekhnike, USSR/US Aeronautical Technology Symposium,
Moscow, USSR, July 23-27, 1973, Paper. 11 p.

The airline industry is approaching the objective of a fully
automated passenger processing system. Aspects of the beginning of
automation are considered, giving attention to first electronic
davices, inventory control by computer, schedule display with the
aid of the cathode ray tube, and approaches for printing tickets by
utilizing a computer. Fundamental goals far a new system are related
to passenger acceptance, fare quotation, self-service ticketing, and
the display of flight information. Magnetically encoded tickets are
discussed together with magnetically encoded credit cards and
aspects of a total systems concept. G.R.

A73-37805 # Recent impravements in ILS Category I, I,
and 11V cost, integrity, and siting, R. M. Lockerd and V. W. Fisher
{Texas Instruments, Inc., Dallas, Tex.). American Institute of
Aeronautics and Astronautics and Gosudarstvennyi Komitet po
Nauke | Tekhnrike, USSR/US Aeronautical Technology Sympasium,
Moscow, USSR, July 23-27, 1973, Paper. 15 p.

Summary of United States Government and industry efforts to
improve critical performance factors in the integrity, cost, and siting
immunity of ICAQ Instrument Landing Systems. The programs and
systems discussed include both Category |l and Category I
implementation at U.S. sites, together with smaller programs aimed
at piecewise improvement of 1LS through the upgrading of major
system components. The presentation accepts without discussion the
basic operational need for higher category systems and discusses cost
and effectiveness only in terms of achieving the desired objectives of
Category Il and Category I} operations. The major subetements of
the cost, integrity, and site sensitivity factors are presented, and
historicat LS problem areas are described, The basic ‘block diagram’
elements and features of ILS equipment are identified, with emphasis
on those areas which have received recent improvement efforts,

{Author)

A73-37806 # Advanced concepts in terminal area control
systems - Aircraft tracking and collision alert. H, McEvoy (FAA,
Falls Church, Va.} and H. C. Rawicz {Lockheed Electronics Co., Inc.,
Plainfield, N.J.). American Institute of Aeronautics and Astronautics
and Gosudarstvennyi Komitet po MNaukse i Tekbnike, USSR/US
Aeronautical Technology Symposium, Moscow, USSR, July 23-27,
1973, Paper. 15 p. B refs.

In connection with the expected increase in air traffic ap-



A73-37807

proaches are being developed which will reduce the time the
controller has to spend on functions which can be handled by a
computer. The track-while-scan algorithm is considered, giving
attention to Kalman filter development, aspects of Kalman fitter
simplification, measurement quantization, and filter models.
Adaptive requirements are related to questions of acquisition, small
biases in aircraft parameter estimates, maneuver detection, track/
radar return correlations, the coast procedure, coast recovery, and
track termination. A collision alert algorithm is also discussed
together with aircraft parameter accuracy, filtering time, collision
alert prediction time, and gquestions of computation time and
storage. G.R.

ATF3.37807 #-° Aves navigation systems for air transport
sireraft. T. J. Newman (AMBAC Industries, Inc., Garden City, N.Y ).
American Institute of Asronautics and Astronaulics and Gosudsr-
stvennyi Komitet po Nauke | Tekbnike, USSR/US Aeronautical
Technology Symposium, Moscow, USSR, July 23-27, 1973, Paper.
23 p.
Distinctive features' of area navigation are considered togather
with questions regarding the benefits of area navigation. Typical air
navigation systems presently in use are examined, taking into
account variations in system configuration, area navigation com-
puters, route data storage technigques, control and display units,
pictorial displays for area navigation, airline activities to standardize
area navigation systam characteristics, and present area navigation
operations of U.S. airlines. Area navigation activities of the FAA are
also investigated, giving attention to the FAA ten-year plan for area
navigation and the present status of area navigation in the US. G.R.

A73-37808B # Secondary susveillanca radar - Current usage
end improvaments. J. S. Perry (Cutler-Hammer, Inc., Farmingdale,
N.Y.). American [Institute of Aeronautics and Astronautics snd
Gosudarstvennyi Komitet po Neuke i Tekhnike, USSR/US Aero-
nautical Technology Symposium, Moscow, USSR, July 23-27, 1973,
Paper. 8 p.

Interference blanking or ‘defruiting’ was one of the most
effective technical improvements for video display presentation of
secondary surveillance radar {SSR). The second most effective
technical improvement in the early days was the addition of
interrogation path side-tpbe suppression. Aspects of environment
control are discussed together with the proximity warning indicator
and the discrete address beacon system. BF link improvements are
also investigated, giving attention to siting, electronic scan antennas,
diversity transponders, a monopulse receiver processor, and ground
reply code processing technigues. G.R.

AT3-37803 # A digital simulation facility for air traffic

contrel experimentation. J. W. Rabb (FAA, Washington, D.C.}.

American Institute of Aeronautics and Astronautics and Gosudar-

stvennyi Kamitet po Nauke | Tekhnike, USSR/US Aeronautical

:’Schnology Symposium, Moscow, USSR, July 23-27, 1973, Paper.
p.

The advantages of digital simulation over the older analog
system include the standard considerations of accuracy and re-
peatability of experiments. In addition, a digital simulator is a
general-purpose and flexible tool that is easy to use and can easily be
changed to meet changing needs. The simulator provides a great
number of aircraft, reduced operating cost per target hour, and less
overall floor space requirements. Precise control of error parameters
is an important feature in modeling subsystems which makes it
possible to perform sensitivity studies. The model can be run in
either fast or real time. Another advantage of the digital system is
that it affords an automatic means of obitaining a complete controller
worldload record. F.R.L.

AT3I3I7B10 # United States en route air traffic control
systams. J. W. Rabb {FAA, Washington, D.C.). American Institute of
Asronautics and Astronautics end Gosudarstvennyi Komitet po
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. gy trends related to rotary-wing aircraft are also examined.

Nauka i Tekhnike, USSR/US Aeronautical Technology Symposium,
Moscow, USSR, July 23-27, 1973, Paper. 13 p.

The en route air traffic control system now coming into use in
the U.S. can be classified as a collaborative system, one in which the
human is stil a major element but many of the tools are automatic,
The heart of the en route system is a large stored program digital
computer. Data acquisition is radar oriented. Primary surveillanca
radar and secondary surveillance radar information is converted at
each radar site into digital messages and transmitted to the digital
computer located in the air route traffic control center. The
computer processes this information and drives a plan view display
for each air traffic controller. This display gives the air traffic
controller the XY position in graphic form and the altitude, identity,
and other infarmation in glphanumeric form for each aircraft under
his control, Flight plan update information is automatically com-
puted and displayed to appropriate controllers. F.R.L.

AT3II7T811 ¥ The air traffic controller and contro! capacity.
R. S. Ratner {Stanford Research Institute, Menla Park, Calif.).
Ametican Institute of Aeronautics and Astronautics and Gosudar-
stvennyi Komitet po Neuke | Tekhnike, USSR/US Aeronautical
Technology Symposium, Moscow, USSR, July 23-27, 1973, Paper.
14 p. FAA-supported research.

Description of the controlier’s rote in the LU.S. ATC system at
present, indicating development asaciated with progress toward
automation. Estimates of the potential capacity increases expected
are presented, along with the probable impact on the controller’s
evalving role. The controller's role is defined within the context of
current system operational concepts and traffic environment. His
dual role of {1) short-term, on-line planning, and (2) reaction to
unplanned traffic situations is emphasized. The abilities of human
controllers to adapt to unplanned system failure contingencies are
related to ATC operations. The role of airspace structure and traffic
organization as a means of minimizing those controller activities
associated with reaction to the unplanned is discussed, along with the
operational impact of recent system improvements. {Author)

A73-37812 # Noise and peliution - The Fadersl Aviation
Administration’s views. R. P. Skulty {FAA, Washington, D.C.1.
American Institute of Asronautics and Astronautics and Gosudar-
stvenrnyl Komitet po Nauke i Tekhnike, USSAR/US Aeronautical
Technology Symposium, Moscow, USSR, July 23-27, 1973, Paper. 6
p.

Recent programs conducted by the Federal Aviation Adminis-
tratibn concerning the control and reduction of aircraft pollutants
are discussed. Information concerning noise reductior through new
technology, acoustical treatment of power planis, and operational
procedures is covered with appropriate charts. It is stressed that
while progress has been made, particularly in the reduction of
aircraft noise, the U.S., Government is committed and dedicated to
even further improvement of the environmental impact of aviation.

{Author}
AT7337913 # Civilian vartica)-lift systers and aivcraft. W, Z.
Stepniewski (Boeing Vertol Co., Philadelphia, Pa). American

Institute of Aeronautics and Astronautics and Gosudarstvennyi
Komitet po Nauke | Tekhnike, USSR/US Aeronautical Technology
Symposium, Moscow, USSR, July 23-27, 1973, Papar. 29 p. 56 refs.

The current status of VTOL activities is considered, giving
attention to operations and development programs, Itis pointed out
that with the exception of a few flight research aircraft all presently
operational civitian VTOL aircraft in the US. are limited to
conventional helicopters. The industry appears to be concentrating
its initiative on the design and development of smaller and
medium-size commercial helicopters, and to a lessar degree on other
VTOL types of a similar gross weight class such as the tilt-rotor and
tilt-wing. Technical problems and trends of VTOL aircraft are also
discussed, taking into account safety of flight, aspacts of passenger
acceptance, environmental problems, and economics. Mew techrgl;-



A73-37814 # Guidance, control, and instrumentation pro-
grass on the McDonnell Douglas DC-10. C. L. Stout (Douglas Aircraft
Co., Long Beach, Calif.). American Institute of Aeronautics and
Astronautics and Gosudarstvennyi Komitet po Nauke i Tekhnike,
USSR/US Aeronautical Technology Symposium, Moscow, USSR,
July 2327, 1973, Paper. 14 p.

The design, development, testing, certification, and initiation of
the present generation of jet transport systems into revenue service
occurred through scheduled phases. Aspects of these phases as thay
pertain to the flight guidance and control, automatic thrust
management, and area navigation systems of the DC-10 aircraft are
discussed. Advances in systems capability and complexity in the wide
body jet aircraft greatly increased the problems of flight test.
Laboratory testing and simulation were used extensively to reduce
flight test time requirements, and an advanced data acquisition and
processing system was utilized to support the flight test program.

F.R.L.

-AT3-37816 # United States Microwave Landing System
development program. A. B. Winick {FAA, Systems Ressarch and
Development Service, Washingtan, D.C.}. American Institute of
Aeronsutics and Astronautics: and Gosudarstvennyl Komitet po
Nauke i Tekhnike, USSR/US Aeronautical Technology Symposium,
Moscow, USSR, July 23-27, 1973, Paper. 15 p. b refs,

Aspects regarding the need for an improved landing system are .

discussed, giving attention to the susceptibility to interference, the
single approach path, the antenna size, and economic considerations.
The objectives of the Radio Technical Commission for Aeronautics
are considered, taking into account operational requirements,
‘questions of technique assessment, the system concept, and the
signal structure, Aspects examined in connection with a description
of a national program for the development of the microwave landing
system include muttipath performance characteristics and ground
antenna design approaches. Questions of the relationship of the new
deévelopments with the ICAQ are also examined. G.R.

A73-37816 # Suction noise investigation in turbina fans
with different design parameters (Issledovanie shuma vsasyvaniia
ventiliatornykh stupenei s razlichnymi raschatnymi parametrami). L.
E. Orshtein and R. A, Shipov. American Institute of Aeronautics and
Astronautics and Gosudarstvennyi Komitet po Nauke i Tekhnike,
USSR/US Aeronautical Technology Symposium, Moscow, USSR,
July 2327, 1873, Paper. 28 p. In Russian,

Suction noise levels were measured in four fan designs and their
modifications on an experimental assembly with a suction chamber,
a relaxation chamber, a microphone, and an acoustic analyzer. A
continuous 1:10octave noise analysis was conducted at frequencies
from 0.63 through 20 kHz to determine the spectral composition of
noise, The sound power level of the tonal component af suction
noise increased by 2 dB in takeoff operation and by 3 dB in landing
operation when the revolution rate in fan designs was increased by
10%. V.2

A73-37817 # Area navigation problems for passenger air-
craft (Voprosy zonal'noi navigatsii passazhirskikh samoletov). E. P.
Novodvorskii. American Institute of Aeronsutics and Astronautics
and Gosudarstvennyi Komitet po Nauke | Tekhnike, USSR/US
Asronautical Toechnology Symposium, Moscow, USSR, July 23-27,
78723, Paper. 11 p. In Russian.

The development of an efficient area navigation system for
civilian aircraft requires reliable methods of spacing aircraft along all
three coordinates, providing flight paths that are not restricted 1o air
corridors foltowing ground radio beacon stations. Attention is given
to problems which must be overcome in the development and
implementatton of such an area navigation system permitting optimal
utilization of existing air space. The problems considered include the
modernization of on-board navigation equipment, reevaluation of the
role of autonomous and radio methods in navigation, reqrganization
of air traffic control procedures, and improvement of means for
interaction between sircraft and the ground. T.M.
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A73-37822

A73-37818 # Reduction of aircraft noise in the vicinity of
sirports {Snizhenie shuma samoletov v okrestnostiakh aeroportov).
B. N. Mel'nikov. American Institute of Aeronautics and Astronaitics
and Gosudarstvenny! Komitet po Nauke i Tekhnike, USSR/US
Aegronautical Technology Symposium, Moscow, USSR, July 23-27,
1973, Paper. 30 p. 18 refs. In Russian.

The main sources of noise from modern transport aircraft are
examined along with currently employed means of minimizing the
influence of aircraft noise on communities neighboring air terminal
areas. The complexity of the task is elucidated by stressing the
importance of unified development and implementation of measures
designed to reduce the noise both at the source and along its path of
propagation. These measures are identified as specially designed
low-noise engines, traffic control and flight maneuver procedures
stressing noise abatement, and architectural as well as urban planning
guidelines in the growth of near-by communities. Operational
examples of noise abatement procedures employed by current Soviet
transport aircraft are described, and their effectiveness is evaluated.

T.M.

ATIATAI9 # On-board navigation and landing systems for
local airlines in the USSR (Bortovoe oborudovanie navigatsii i
posadki samoletov mestnykh vozdushnykh linii /MVL/ SSSR}. Q, V.
Uspenskii. American fnstitute of Aeronautics and Astronautics and
Gosudarstvennyi Komitet po Nauke i Tekhnike, USSR/US Aero-
nautical Technology Symposium, Moascow, USSR, July 23-27, 1973,
Paper. 20 p. In Russian.

The general characteristics of Soviet short- and medium-haul
airlines, air parks, and on-board instrumentation are examined. The
trend to standardize the instruments and the advantages of this
standardization are noted. Flight safety measures are discussed, and
the technological solutions employed in automatic control are
outlined. VP,

A73-37820 4 Qperationgl considerations in the design of
airports. L. Achitoff (Port Authority of New York and New Jersey,
Aviation Technical Services Div., New York, N.Y.). American
tnstitute of Aeronaulics and Astronautics and Gosudarstvenmyi
Komitet po Nauke i Tekhnike, USSR/US Aeronautical Technology
Sympasium, Moscow, USSR, July 23-27, 1973, Paper. 9 p. 6 refs.
Discussion of some desirable design considerations for safe
operation of aircraft and airfield so as to permit new, high-capacity
equipment to be introduced efficiently. Certain new developments in
taxiing guidance and taxiway lighting are reviewed. Two taxiing
‘techniques and their effects upon fillet design are evaluated, and
their relative costs and merits are examined, Runway safety as
affected by pavement surface conditions and design, latesal dimen-
sions, and shoulder paving are explored, and an automatic ground
traffic ‘control system design is described. The importance of noise
and its effect upon airport development is emphasized. {Author)

A73-37821 # Tha cost challenge of cargo ground equipmemt.
J. T. Farrah (Seabogrd World Airlines, Inc., New York, N.Y.}.
American Institute of Aeronautics and Astrenautics and Gosudar-
stvennyi Komitet po Nauke i Tekhnike, USSR/US Aeronautical
Technology Symposium, Moscow, USSR, July 23-27, 1973, Paper. 7
p.

Discussion of the costs related to the labor and facilities devated
1o the handling of freight. The inbound and autbound flow of freight
in a typical cargo terminal is reviewed in terms of the basic moves
and handlings involved, and the steps necessary to reduce the costs of
these basic movements are considered, with special attention t
optimum equipment selection and utilization. M.V.E.

A7337822 # Survey of clear air turbulence detection
methods. P. W. Kadlec {Continental Air Lines, Inc., Los Angeles,
Calif.). American Institute of Aeronautics and Astromautics and
Gasudarstvennyi Komitet po Nauke i Tekhnike, USSR/US Aero-



A73-37823

nautical Yechnology Symposium, Moscow, USSR, July 23-27, 1973,
Paper. 7 p. 11 refs,

Summary of airborne and ground-based clear air turbulence
detection systems, describing briefly the research programs under
active development in the United States at the present time. Several
studies utilizing different techniques are shown to have recently
made significant progress toward the goal of producing an opera-
tionally acceptable system. M.V.E.

A732.37823 # Wake vortex detection and avoidance systems.
M. Gorstein {U.S. Department of Transportation, Transportation
Systems Center, Cambridge, Mass.). American Institute of Aero-
nautics and Astronautics and Gosudarstvennyi Komitet po Nauke |
Tekhnike, USSR/US Aeronautical Technology Symposium, Moscow,
USSR, July 23-27, 1873, Pager. 12 p. 27 refs,

An aircraft which inadvertently encounters the wake of a large
aircraft can be subjected to rolling moments exceeding its roll
control capability. A dangerous loss of altitude can result and aircraft
recovery may hot be possible at low altitudes. Solutions to the
vortex problem are related to the design of a Wake Vortex Avoidance
System. Questions of vortex behavior are considered together with
the hazards involved in aircraft vortex encounters. Two acoustic
sansors are described. The sensors operate according to conventional
radar principles and are referred to by the acronym ACDAR for
Acoustic Detection and Ranging. A bistatic ACDAR system is
described together with a monostatic system. G.R.

A73-37824 # Automatic flight control and navigation sys-
tems on the L-1011 - Capabilities and experiences. J. A, Gorham
{Gorham Assaciates, Thousand Qsks, Calif.). American Institute of
Aeronsutics and Astronautics and Gosudarstvennyi Komitet po
Nauke i Tekhnike, USSR/US Aeronautical Technology Symposium,
Moscow, USSR, July 23-27, 1973, Paper. 18 p.

The L-1011 avionic flight control system consists of four
integrated subsystems related to both manual and automatic flight
control. These consist of systems of yaw stability augmentation,
speed control, a flight control alectronic system, and an autopilot/
flight director system. Automatic flight controls and displays,
monitor warning dispiays, hardware design, direct lift control, and
safety analysis for certification are treated. The aircraft has received
a Category IIVA certificate. The employment of area navigation
systemns makes possible aircraft operations on any desired course
within the area coverage of the station referenced navigation signals,
Systern design and development are discussed in detail. F.R.L.

A73-37825 # An airline engineer’s look at achievemnent of
meaningful noise reduction. J. D. Graef {American Airlines, Inc.,
New York, N.Y.). American Institute of Aeranautics and Astro-
nautics and Gosudarstvennyi Komitet po Nauke i Tekhnike,
USSR/US Aeronautical Technology Symposium, Moscow, USSR,
July 2327, 1973, Paper. 15 p. 31 refs.

Much time and energy have been devoted to reducing the noise
disturbance arising from the operation of jet aircraft. Early jet
suppresors were ineffective, and rulemaking attempts to reduce noise
failed because legislators lacked authority. The evolution of aircraft
noise measurement and evaluation standards, and examples of
government noise control efforts and regulatory requirements affect-
inty airframe and engine design are discussed, as well as operating
restrictions such a curfews and preferential runway systems.
Examples of noise reduction features in new aircraft and engine
designs are described, and attention is given to examples of
operational procedures designed to achieve reduced community
noise. Recsarch and development on possibile rewrofit hardware and
medified engine cycles 1o reduce noise is described, and various
recommendations are made. F.R.L.
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A7337826 # Simplification of navigation and flight contral
systems without compromising integrity. N, B. Hemesath {Collins
Radio Co., Cedar Rapids, lowa). American institute of Aeronautics
and Astronautics and Gosudarstvennyi RKomitet po Navke
Tekhnike, USSRAIS Aeronautical Technology Symposium, Moscow,
USSR, July 23-27, 1973, Paper. T p.

Navigation and flight control are viewed as closely related
functions of a single flight guidance and control system. It is shown
how careful integration of flight control and navigation into a single
system dasign can yield improved performance, reduced complexity,
and more efficient hardware utilization. The requirements for such a
system are discussed, a system structure is defined and described, and
the operational benefits of the integrated system are identified. The
structure of the integrated systemn consists of a cruise computer and a
fail-operative autoland computer, F.R.L,

A73.37863 Criteria for current and advanced aircraft
hydraulic tubing. New York, Society of Automotive Engineers, inc.
(SAE SP-378), 1973. 6B p. Members, $10.00; nonmembers, $12.50.
Aircraft hydraulic tubing is examined in papers dealing with the
fabrication, degradation, quality criteria, and inspection of both the
currently used corrosion resistant steel {CRES) tubing and the newly
introduced 3Al-2.5V titanium tubing. The performance of CRES
tubing in its present aircraft applications is reviewed along with {1}
methods by which this tubing is selected, dimensioned, and tested,
{2) the quality criteria and inspection procedures employed by
manufacturers, and (3} test data for tubing having internat defects or
service damage. Titanium tubing is covered in papers describing (1}
guality control and manufacture of annealed titanium hydraulic lines
for the F-15 aircratt, (2) specification proposals for cold worked and
stress relieved titanium tubing, and {3} tube hollow and surface

finishing recommendations.
T.M,

A73-37864 An airline appraisal of tubing systam prob-
lems. G. F. Moore (Trans World Airlines, Inc., Kansas City, Mo.]. In:
Criteria for current and advanced aircraft hydraulic tubing.

New York, Society of Automotive Engineers, Inc.,
1973, p. 14. .

Maintaining the integrity of a hydraulic fluid distribution system
in the commercial jet transport airplanes during routine operational
service offers a major challenge to the airlines. The new 747, DC-10,
and L1011 wide-body jet aircraft designs include significant trends
that are intended to improve the operational performance and
reliability of these systems. Factors such as environmental con-
ditions, accessibility, personnel familisrization, tooling, and parts
availability are recommended for thorough consideration by the
designer to achieve gn optimum degree of maintainability in the
aircraft fluid distribution system. [Author}

AT73-37865 The applicstion of Armco 21-6-9 stes! tubing
to the DC-10 hydraulic system. M. F. Robinson {Bouglas Aircraft
Co., Long Beach, Calif). In: Criteria for current and advanced
aircraft hydraulic tubing. New York, Society of
Automotive Engineers, Inc., 1973, p. 5-8.

The hydraulic piping system of the DC-10 airplane represents a
break with the Military Standard tubes and fittings used for the
previous quarter century. This paper summarizes the reasons for the
selection of Armco 21-6-9 stainless steel tubing over several other
candidate materials. Factors of weight, cost, availability and re-
liability were important, as well as compatibility with the various
joining processes contemplated. Perhaps even more important were
ease of fabrication of tube segmenis and assembilies, instaliation, and
field repair. The McDonnell Douglas material specification is sum-
marized, with emphasis on tube inspection requirements. {Author)



A73-37865 Permissible defects in hydraulic tubing. H. van
der Velden {Boeing Commercial Airptane Co., Renton, Wash.), In:
Criteria for current and advanced aircraft hydraulic tubing,

New York, Society of Automotive Engineers, Inc.,
1973, p. 10-20. 8 refs.

Test methods and data are summarized to assist in establishing
limits tor defects in aircraft hydraulic tubing. The defects evaluated
are (1} cracks as detectable by ultrasonic inspection after tube
fabrication, and {2} service damage such as chafing and denting
observed on aircraft. Permissible defect limits are listed for 806176
aluminum return lines, 3000 psi hydraulic tubing of 21Cr-6Ni-9Mn as
well as 304 1/8 hard CRES, and 3AI-2.5V cold worked titanium, The
performance requirements to which the defect samples were tested
are outlined. . (Author)

A73-37867 Defects in high quality aircraft tubing and
inspection methods, W. H. Braun {Whittaker Corp., Los Angeles,
Calif.). Ir: Criteria for current and advanced aircraft hydraulic
tubing, ' New York, Society of Automotive
Engineers, Inc., 1973, p. 21.23.

The principal metals and atloys used for aircraft and aerospace
tubing applications are 21-6-9, Type 304 stainless to MIL-T-6845,
and commercially pure and alloyed (3A1-2.5V) titanium. Specifica-
tions covering this tubing require high quality with very tight defect
levels. Very careful warkmanship in processing and rigid inspection
practices must be followed in order to meet the requirements.
Inspection practices include every kind of destructive and non-
destructive tests applicable to tubing. Each test has certain capa-
bilities and limitations. A combination of tests is required to give
best assurance for critical applications. * {Auther}

AT3.37868 Quality requirements for Ti-3Al-2.5V annealed
and cold worked hydraulic tubing. C. J. Shaver {Grumman Aerospace
Corp., Bethpage, N.Y.}. In: Criteria for current and advanced aircraft
hydraulic tubing, New York, Society of Auto-
maotive Engineers, Inc., 1973, p. 24-30.

This paper presents the author's view of the items Grumman
Aerospace considers the controlling factors in obtaining a high
quality aircraft hydraulic fluid transmission system utilizing titanium
allgy Ti-3A)-2.5V tubing. ‘The discussion is divided into three
separate areas of consideration. Tubse length production is discussed
in 1ight"of those processes or procedures which affect quality and the
test methods required to detect flaws. Tube shop tooling require-
ments are presented which are essential to the maintenance of the
strength and quality levels imparted by the tube producer. Included
is a theoretical description of the effects of ovality on impulse
fatigue lifa. The third area considered describes the requirements for
assembly and installation of the fluid transmission system into the
using vehicle. The attachment fittings used in the Grumman F-144A
aircraft and the reasons for their choice are dascribad. [Author)

A73-37869 Production of extruded tube holiows for
titanium 3AI-2.5V hydraulic tubing. E. F, Baroch, B, A, McClanahan,
and R. E. Curtis (Teledyne Wah Chang Albany Corp., Albany, N.Y.).
In: Criteria for current and advanced aircraft hydraulic tubing.

New York, -Society of Automotive Engineers,
Inc., 1973, p. 31-38.

A73-37870 The development and contral of crystallo-
graghic texture in 3A1-28Y titanium alloy tubing. T. W. Rees
(Superior Tube Co., Norristown, Pa), In: Criteria for current -and
advanced aircraft hydraulic tubing. MNew Yaork,
Society of Automotive Engineers, Inc., 1973, p. 39-45. 9 refs.

A73-37876

A73-3718M1 The effects of crystallographic texture on the .
machanical and fracture properties of Ti-3Ai-2.5V hydraulic tubing.
W. F. Spurr {Boeing Commercial Airplane Co., Renton, Wash.) and
W. E. Quist (Boeing Aerospace Co., Seattle, Wash.). In: Criteria for
current and advanced aircraft hydraulic tubing.

New York, Society of Automotive Engineers, Inc., 1973, p. 46-54.
13 refs.

A73-37872 Surface conditioning of titanium alloy tubing.
W. W. Stephens. In: Criteria for current and advanced aircraft
hydraulic tubing. New York, Society of Autg-
maotive Engineers, Inc., 1973, p. 65-68. '

Surface conditioning plays a significant part in the production
of titanium 3A1-2.5V tubing for use in aircraft hydraulic tubing. It
can be performed both mechanically and chemically, for both inside
and outside surfaces. The purpose of this surface conditioning is to
produce a uniform surface with no remaining defects in size or
geometry that will adversely affect the tubing performance. Several
tests are then run to ensure conformance to requirements.  {Author)

A73-37873 Application of the hydrostatic extrusion
process toward production of 3A1-2.5V titanium alloy hydraulic
tubing. A. C. Keathley (Princeton Metal Systems Corp., Princeton,
N.JJ). In: Criteria for current and advanced aircraft hydraulic tubing.

. New York, Society of Automotive Engineers,
Inc., 1973, p. 69-64, .

A7337874 4 The B.Q.A.C. navigation procedures trainer. J.
C. Burt (British Overseas Airways Corp,, London Airport, Hounslow,
Middx., England). Journal of NMavigation, vol, 26, July 1973, p.
262-266. ) :
Description of training procedures and equipment for [ong-range
navigators to provide them with the ability of maintaining an airptot
and of fixing positions by astro in case of a doppler failure. Datails
are given on the displays and keying used in this teaching technigue
which can readily be reprogrammed for other training assignments.
V.2

A73-37875 ¥ Error synthesis. R. N. Lord (Cranfield Vnsti-
tute of Technology, Cranfietd, Beds., Engtand). Journa! of Navi-
gation, vol. 28, July 19873, p. 329-340, B refs;

The drawbacks of observational methods of navigational error
analysis are discussed. An error synthesis technique by which the
effect of any change in the magnitude and distribution of a
component ervgr on the resultant averall error can be evaluated is

_proposed as an attractive alternative, A description is given of the

finat step in the development of a universal computer program for
synthesizing navigational errors with the evaluation of their effects
on any proposed traffic control system, The computer program
yields the results in graphical form and prinis out data blocks for
more detailed numerical analysis. The program is expected to provide
cost-effective guidance when dealing with error reduction in sophisti-
cated systems whose overall performance depends on the interaction
of multiple component errors, ' V.Z,

ATI3IIBI6 # Strapped down inertial navigation systems. R,
P. G. Collinson (Marconi-Ettiott Avignics Systems, Ltd., Rochester,
England). Journal of Navigation, vol. 26, July 1973, p. 341.3B61.

The basic ingredients of these navigation systems are discussed,
covering, vehicle orientation measurement techniques, the Euler angle
computer, gyro systems and latitude and longitude computation
procedures, The advantages of these systems are summarized as
reliability, simpler temperature control, lower power. consumption,



A73-37878

simplified build and commission phase, reduced investment, lower
grade servicing skills, largety solid state electronics, lower develop-
ment costs, size and weight reduction through the elimination of
gimballing system, flight contrat with body-referenced data, and
economical redundancy for failure absorption. Strapped down
systerns are characterized as a major step in inertial navigation
technology, efiminating the complexity of gimballing systems and
providing the major advantages of greater reliability, lower costs,
lower power consumption, and excellent failure absorption charac-
teristics. V.Z,

A73-37878 A parametric weights study of a composite
material prop/rotor blade. J. 5. Wisniewski (Boeing Center,
Philadelphia, Pa.). Society of Allied Weight Engineers, Annual
Conference, 32nd, London, England, June 25-27, 1973, Paper 950.
15p.

Results of a parametric materials and weights study done by the
author on a 26.4-ft-diam hingeless composite rotor blade. The blade
was studied using a variety of composite materials including S-glass,
boron, graphite, and PRD-49 {an organic fiber developed by the
DuPont Company). it was used in conjunction with the lift/
propulsion system of a study tilt wing aircraft having a design gross
weight of 83,000 Ib. The construction, materials, and weights of the
study blade are reviewed, including the impact of rotor weight on
vehicle size and weight: blade geometry, cross section, canstruction,
material description and structural properties, and the blade design
criteria; a detailed weights analysis of the blade components,
comparing the weights of the various composite materials used in the
study for the respective blades; and a parametric study showing the
variation in blzade weights with blade radius, chord, and disk loading.
An approach for predicting the weight of composite rotor blades in
the early stages of preliminary design is presented and discussed.

(Author)

A73-37879 The feasibility of the large freight airship. D.
Hawe {Cranfield Institute of Technology, Cranfield, Beds., England}.
Society of Allied Weight Engineers, Annual Conference, 32nd,
Landon, England, June 25-27, 1973, Paper 357, 34 p. 10 refs.

The reasons for the current interest in airships are analyzed, and
certain proposals are critically examined. Some indication of the
performance requirements for a large freight airship is given, and the
optimum speed for maximum work capacity is established. A
discussion of the likely design features of the craft is concluded by
the selection of a particular example for numerical comparison. This
is a 1000-ton gross displacement airship which in one version
emptays a novel method for overall control of displacement.

[Authar)

A73-378B0 The growth factor concept B. Saelman
{Lockheed-California Ca., Burbank, Calif.}. Society of Allied Wesight
Engineers, Annual Conference, 32nd, London, England, June 25-27,
1873, Paper 952. 11 p.

Under the assumption of constant parformance, a simple
equation relating airplane gross weight to the sum of the component
weights is obtained. Then, an expression for the growth factor is
derived by implicit differentiation of gross weight relative to fixed
weight, a term of the basic gross weight equation. Variations in gross
weight relative to changes in other design parameters are not
presented; however, the weight equation can readily be modified to
obtain these relationships. Growth factors for rotary-wing vehicles
are distinguished from growth factors relative to fixed-wing aircraft,
The rotor weight fraction is shown to be constant under the
assumnptions. Alwernatively, maintaining geometry fixed, a funda-
mental approach is presented for obtaining growth factors cor-
responding to changes in weight empty. {Author)

AT3-37884 The weight/performance interface - An argu-
ment for weight contrel. R. Jensen {Lockheed-California Co.,
Burbank, Calif.). Saciety of Alfied Weight Engineers, Annual
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Conference, 32nd, London, England, June 2527, 1973, Paper 967,
22 p. 9refs.

The purpose of this discussion is to show how aircratt weight
growth affects aircraft performance and cost. Several contemporary
aireraft are presented lanonymously} to show how design objectives
are maintained during the prototype and production design phases of
development. Performance parameters such as payload/range, takeoft
field length, and landing distance are sustained through a combina-
tion of increased design gross weights, improved aerodynamic
configuration, and higher-thrust engines. Unfortunately, ali three of
these methods tend to increase aircraft price and direct operating
costs. This empbhasizes the importance of an effective weight control
program to achieve both performance and cost goals and to ensure
success in this competitive aircraft business. {Auther)

A73-37885 Caost-weight interface in aircraft design. /. E,
Kenyan {General Dynamics Corp., Corwvair Aerospace Div., San
Diego, Calif.) and R. N. Muelier {USAF, Flight Dynamics Labora-
tory, Wright-Patterson AFB, Ohio). Society of Allied Weight En-
gineers, Annual Conference, 32nd, London, England, June 25-27,
1973, Paper 969, 24 p. USAF -sponsored research.

This paper presents the results of a study sponsored by the U.S,
Air Force Flight Dynamics Laboratory aimed at developing pre-
liminary design level technigues to estimate the cost of flight vehicle
basic structure, identifying sensitivity to the structural concepts and
materials used. The study is intended to provide improved and more
systematic cost estimating technigues in support of cost as a design
parameter for military aircraft. Two estimating technigues have
resulted. One is concerned with supporting trade studies and predicts
the relative cost of airframe structures that use different types of
materials and constructions. The second estimates aircraft subsystem
costs and adds these to the results of the first technigue, providing
total airframe system cost in terms of manhours and materials, while
retaining sensitivity to types of material and construction.  {Authar)

AT3-37887 Fuselage structure weight prediction. D. M,
Simpson (Hawker Siddeley Aviation, Ltd,, Brough, Yorks., England).
Society of Allied Weight Engineers, Annual Conference, 32nd,
London, England, June 25-27, 1973, Paper 387. 41 p.

A method of estimating fuselage structure weight without
allowance for the weight of systems and furnishings is developed,
The weight of the shell structure is obtained by using the
Mises-Hencky theory of yielding as a basis. The use of this criterion
avoids certain difficulties encountered with analyses based upon
instability but departs from the design process. Allowance is made
for the effects of cutouts, longerons, the presence of a keel and
minimum gauge design. The structure is considered to be subjected
to bending, sheasr, torque and internal pressurization loading.
Equations are developed which estimate the area of the structural
material in the shell at a series of stations on the fuselage. Integration
then leads 1o the weight being obtained. The method is restricted to
structures which are of the skin-stringershallow frame type of
construction. The weight of component items separate from the
shell are considered using weight data to give emhpirical relationships.

{Author)

A73.37888 A computeraided design procedure to ap-
proximate aircraft area curve shapes. W. E. Caddell and M. P. Karll
{General Dynamics Corp., Convair Aerospace Div., San Diego, Calif.}.
Society of Aftied Weight Engineers, Annual Conference, 32nd,
London, England, June 25-27, 1973, Paper 582 13 p.

A computerized math modeling routine providing approxi-
mation of Mach 1.0 aircraft area distribution has been developed to
supplement and expedite the preliminary design process. This routine
provides information that was heretofore considered to be im-
practical to produce with the trequency needed in design synthesis.
This process is one of mtegrating dimensional characteristics of
selectable components, comparing the results to a desired shape, and



determining minimum practical body dimensions using configura-
tion-dependent constraints. This process is of particular value to the
masi properties engineer because of the interrelation between area
cutve shape and aircraft balance. {Author)

AT73-37889 The STAN /R/ ‘S’ Integral Weight and Balance
System for the C-130 aircraft. B. J. Hawkins (Fairchild Industrias,
Ine., Commack, N.Y.), Society of Allied Weight Fngineers, Annual
Conference 32nd, London, England, June 25-27, 1973, Paper 985
13n

Description of a test program for the Integral Weight Balance
System (STAN) conducted in late summer and fall of 1872 oh four
different C-130 aircraft at McGuire Air Force Base. The program was
designed as part of further development work aimed at providing an
accurate and reliable IWBS for the C-130 aircraft. Design features of
STAN are discussed. V.Z

A73-378%0 Early cperational experience with the L-1011
On-Board Weight and Balance System. J. A. Divine {Electro
Development Corp., Lynnwood, Wash.). Society of Allied Weight
Enginesrs, Annual Conference, 32nd, London, Engiand, June 25-27,
1973, Paper 986. 17 p.

Flight experience data of TWA indigate that the L-1011
On-Board Weight and Ralance System performed in service within set
design limits as it did in the flight test program conducted by
Lockheed, The system is free from zero or gain shifts, is easily
maintainable and is expected to contribute to improved aireraft
operations. Initial startup problems of the system have now been
largely resclved, V.Z2.

A73-37801 The DC-10 Twin and its loadability. M. J.
Coulter {Dauglas Aircraft Co., Long Beach, Calif.). Society of Allied
Weight Engineers, Annual Conference, 32nd, London, England, Jure
2527, 1973, Paper 987, 27 p.

The presentation briefly describes design characteristics and
special features of the DC-10 Twin being offered by the Douglas
Aircraft Company to the airlines of the world. Detailed descriptions
of the balance characteristics are included with special emphasis on
the derivation of the loading limits. A copy of the instructions and
sample forms for a loading system prepared for this aircraft are also
included. {Author)

AT3-27892 Boron composites - Development and applica-
tion status. W. D. Dittmer and P. R. Hoffman {Avco Carp., Systems
Div., Wilmington, Mass.). Seciety of Allied Weight Engineers, Annual
Conference, 32nd, London, England, June 2527, 1973, Paper 892,
25 p.
Boron composites are in production use on the F-14 and F-15
and appear in every new aircraft design. Like metals, there are a
variety of forms {boron epoxy, boron polyimide, beron aluminum)
‘available to best suit each application. Properties have improved, and
L).S. prices are now near the $100/Ib level with further decreases
assured. MNew product forms and design concepts offer simple,
practical cost-effective means of using these high-performance
materials in a variety of aircraft and turbine engine structures.
’ {Author)

A73-37804 Design and development of lightweight wheel
braking equipment. I, L. Stimson and F. 5. Dowell {Dunlop, Ltd.,
Foleshill, Coventry, England). Society of Altied Weight Engineers,
Annual Conference, 32nd, London, England June 2527 1973
Paper 395, 13 p.

Examination of pétential materials has led to recent develop-
ment of new types of brake heat packs. These include bery'lliurﬁ and
carbon/carbon composites which have provided major weight bene-

fits, but also have disadvantages including high cost. Comparisons are *
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made between the various types of heat pack. Brake structures have
also been improved as a result of a critical and parametric study of
the design and available materials, Aluminum alloy remains the
first-choice material for wheels. A brief indication is given of possible
future design trends in wheel and brake equipment. F.R.L.

A73-37885 'The hub of the wheel - A project designgr's
view of weight. A. A. Blythe {Hawker Siddeley Aviation, Ltd.,
Hatfield, Herts., England), Society of Allied Weight Engineers,
Annuatl Conference, 32nd, London, England, Jume 25-27, 1973,
Paper 996. 19 p, & refs,

Some of the complex relationships among parameters affecting
aircraft design are discussed using weight as the common denomina-
tor. It is shown how design and performance parameters tend to be
constrained by economic and enviranmental factors and by the
prerequisites of airworthiness, Technological progress, in turn, is
shown to ease these constraints, M.V.E.

A73-37998 Survey of the civil responsibility for damages
caused by aircraft noise in American and French law [Apergu de la
rasponsabilité civile pour les dommages causés par:le bruit des
adronefs en droit américain at en droit francais). E. Alvarez-Correa.
Revue Frangaise de Oroft Aédrien, vol. 27, Apr.-June 1973, p.
129-165. 319 refs. In French,

A73-38004 * Resistance diffusion bonding boron/aluminum
composite to titanium. M. S. Hersh (Pressure Systems, Inc., Los
Angeles, Calif.), {American Welding Society, Annual Meating, 54th,
Chicago, 1., Apr. 2.6, 1973.) Welding Journal, Besearch Supple-

ment, vol. 52, Aug. 1973, p. 370s to 376-s. Contract No.
-NAS1-10766.
A73-38006 Characteristic overpressure of 2 supersonic

transport of gwen length in a homogeneous atmosphere. L, B, Jones
{Bradford, University, Bradford, Yorks., England). Aeronautical
Journgi, vol, 77, June 1973, p. 280-295. 7 refs.

A73-38007 Prediction of the lift and moment on a slender
cylinder-segment wing-body combination. K. R, Crowell and C. T.
Crawe (Washington State University, Pullman, Wash,), Aeronautical
Jdournal, vol. 77, June 1973, p. 295-298. 8 refs,

A73-38008 Effect of yaw on supersonic and hypersonic
flow over delta wings. W. H. Hui (Southampton, University,
Southamptaon, England). Aeronautical Jaurnal, vol. 77, June 1973, p.
299-301. 7 refs.

A theory developed by the author (1971} of supersonic and
hypersonic flows with attached shock wave over the compression
surface of an unyawed delta wing is extended to include the effects
of yaw. The theory has the advantage of being unified for both
supersonic and hypersonic flows, and it gives almost identicat results
compared with exact numerical solutions. The flows over” the
expanston surface and the compression surface are independent, and
only the compression ’surface flow is considered, F.R.L.

AT73-3830M0 Possibilities and problems of achieving com-
munity noise acceptance of VTOL. W. Z, Stepniewski {Boeing Co.,
Vertol Div.,, Mortan, Pa.) and F. H. Schmitz (U.S, Army, Alr
Mobility Research and Development Laboratory, Moffett Field,
Calif.). Aeronautical Journal, vol. 77, June 1973, p. 311- 326. 27 refs,

A73-38028 Joint Automatic Control Conference, 14th,
Ohio State University, Columbus, Ohio, June 20-22, 1973, Preprints
of Technical Papers, Conference sponsored by the American Auto-



A73-38033

matic Control Council. Mew York, Institute of Electrical and
Electronics Engineers, Inc,, 1973. 982 p. $40.

Mew trends in control theory and its applications are described
in papers dealing with adaptive systems, digital filters for flight
contral, decoupling problems, environmental and biological systemns,
stability of power systems, optimization, estimation, aircraft parame-
ter identification, linear multivarigble systems, urban and economic
systems, inkiustrial process dynamics and control, aerospace systems,
fluidic control systems, automatic control of biological processes in
waste water treatment, application of modern control theory to
autonomous satellite navigation systems, computational algorithms,
learing systems, precision pointing and tracking, man-machine
systemns, and transportation systems. A special effort was made to
present a technical program of interest to both the application and
theoretical engineers.

T.M.

A73-38033 Decoupling longitudinal motions of an air-
craft. E. M. Cliff and F. H. Lutze, Jr. {Virginia Polytechnic Institute
and State University, Blacksburg, Va.). In: Joint Automatic Control
Conference, 14th, Columbus, Chio, June 20-22, 1973, Preprints of
Technical Papers. New York, Institute of Electri-
cal and Electronics Engineers, Inc., 1973, p. 86-91. 14 refs.

The geometric theory of decoupling a linear, time invariant
dynamical system is applied to the longitudinal motions of a generat
aircraft. It is shown that if oie decouples flight path angle and speed
using state feedback only (restricted decoupling) then in the generic
case a pair of the eigenvalues of the augmented system is fixed. To
alleviate this constraint, the feedback law must be generalized to
include additional dynamics (extended decoupling). An application is

-made to a STOL vehicle with an externally blown flap for which the
fixed eigenvalues are unacceptable. An extended decoupling solution
is given and some of the choices and difficulties are discussed.

[Author)

A73-38038 Qn the use of singular perturbation methods in
the solution of variational problems. A. J. Calise (Dynamics Research
Corp., Wilmington, Mass.). In: Joint Automatic Control Conference,
14th, Columbus, Ohio, June 20-22, 1973, Preprints of Technical
Papers, New York, Institute of Electrical and
Electronics Engineers, inc., 1973, p. 184-182, 12 refs, Contract No.
FOB6356-72-C-0191.

The solution of variational problems by singular perturbation
technigues is examined using a geometric method. The solytions for
two controd problems are derived and discussed: {1} aircraft
three-dimensional, minimum time turns and (2) maximum aftitude
thrusting of vertically ascending rockets {the Goddard problem}.
These solutions not only attest to the benefits of order reduction by
time scale separation, but they also illustrate how these methods can
serve a5 practical devices for treating the singularities arising in
problems where the control appsars linearly and/or in state-
constrained control problems. Furthermaore, the solutions found for
the problems treated in this paper are in the form of feedback
control laws. (Author)

A73-38043 Identification of YT-2B stability and control
derivatives via the maximum likelihood methed. D. E. Steprer
{Systems Contro!, Inc., Palo Alto, Calif.). In: Joint Automatic
Control Conference, 14th, Columbus, Ohio, June 20-22, 1973,
Preprints of Technical Papers, New York, Insti-
wte of Electrical and Electronics Engineers, Inc., 1973, p. 257. 5
refs,

ATZ3-38044 A comparative evaluation of the application of
several sircraft parameater identification methods to flight data - with
emphasis on the development of rational svaluation criterta. J. C.
Duke and A, J. Schuetz {U.S. Naval Material Command, Naval Air
Development Center, Warminster, Pa.). In: Joint Automatic Control
Conference, 14th, Columbus, Ohio, Jure 20-22, 1973, Preprints of
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Technical Papers. New York, Institute of Electri-
cal and Electronics Engineers, Inc., 1973, p. 258, 259,

A73-38048 Airborne IRP alignment using acceleration and
angular rate matching. R. L. Schultz and C. L. Keyes (Honeywell,
Inc., Systems and Research Div., Minneapolis, Minn.}. In: Joint
Automatic Control Conference, 14th, Columbus, Ohio, June 20-22,
1973, Preprints of Technical Papers. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
427-436, 9 refs,

The combined acceleration angular rate matching Kalman filter
described is specifically designed to overcome the limitations of
earlier approaches for in-flight alignment of two inertial reference
packages. The mathematical equations describing the problem ars
considered together with problems regarding the choice of covariance
matrices, aspects of filter performance, and guestions of error
analysis. It is found that the angular rate matching approach greatiy
reduces the alignment time and the maneuver requirement on the
pilot prior to missile launch, G.A.

A73-38049 Simulated flight tests of a digitally autopiloted
STOL-craft on a curved approach with scanning microwave guidance,
F. D. Farrington (Ohio Northern University, Ada, Ohio} and R. E.
Goodson {Purdue University, Lafayette, Ind.). In: Joint Automatic
Control Conference, 14th, Columbus, Ohio, June 20-22 1873,
Preprints of Technical Papers. New York, In-
stitute of Electrical and Electronics Engineers, [nc., 1973, p.
437-448. 16 refs.

A73-38050 Optimal aircraft collision avoidance. A. W.
Merz (Systems Controt, Inc., Palo Atto, Calif.l. ln: Joint Automatic
Control Conference, 14th, Columbus, Ohio, June 20-22, 1973,
Preprints of Technical Papers. New York, In-
stitute of Electrical and Electronics Engineers, [nc, 1973, p.
449-454. B refs.

The coplanar tworaircraft encounter is modeled by assuming the
speeds are constant and that the horizontal turn rates are the
controls. The equations of relative motion are then of third order,
and optimization theory is used to determine the turn rates such a&
to maximize the miss distance. Numerical results are presented for
the case of two identical aircraft. {Author]

AT3-38051 The ensitivity of optimal flight paths tw
variztions in aircroft and atmospheric parameters. M. A. Nichols
{USAF, Washington, D.C.) and J. K. Hedrick {Arizona State
University, Tempe, Ariz.). In: Joint Automatic Control Conference,
14th, Columbus, Ohio, June 20-22, 1973, Preprints of Technical
Papers. New York, Institute of Electrical and
Electronics Engineers, Inc., 1973, p. 455-463. 8 refs,

The study reported is concerned with a use of the energy state
approximation in the analysis of the sensitivity of nominal optimal
flight paths with regard to various parameter and atmospheric
variations. Another objective of the study is concerned with the
desirability of adjusting the nominal optimal paths in accord with
these variations. !t is found that both flight time and fuel
consumption are sensitive to variations in aerodynamic parameters
and atmospheric conditions, |f the optimal paths are adjusted to
compensate for the aerodynamic parameter and atmosphere varia-
tions, the adjusted paths are substantially different from the nominal
flight paths, G.R.

A73-38063 A new approach to the ‘inverse problem of
optimal control theory” by use of a generalized performance index
JGP). T. Miski {Deutsche Forschungs- und Versuchsanstatt fir Luft
und Raumfahrt, Institut fiir Flugfilhrung, Braunschweig, West
Germany). In: Joint  Automatic Control Conference, 14th,
Columbus, Ohio, June 20-22, 1973, Preprints of Technical Papers,



New York, Institute of Electrical and Electronics
Engineers, Inc,, 1973, p. 686-691. 9 refs.

A73-38064 A projection operator algorithm for optimal
contro! problems with unspecified initial state values. 5. G. Rajtora
(U.S. Naval Weapons Center, China Lake, Calif.} and B. L. Pierson
{lowa State University of Science and Technology, Ames, lowa). In:
Joint Automatic Contral Conference, 14th, Columbus, Ohiog, June
20-22, 1973, Preprints of Technical Papers. New
York, Institute of Eectrical and Electronics Engineers, |nc., 1973, p.
711-721. 13 refs. Research supported by the lowa State University
of Science and Technology.

An automatic gradient projection algorithm is developed to treat
optimal control problems with unspecified initial values for some
state variables and with an unspecified interval of the independent
varighle. Repeated use of the projection operator atlows a one-
dimensional minimization among controls which satisfy the terminal
state constraints’ to be employed as the stép size selection procedure,
The projection operator is developed ftor a contral space which is the
Cartesian product of control parameters, those governing the initial
values of the state variables and the independent variable interval
length, and the control functions of the dynamical system so that the
proposed algorithm iterates on all control parameters and control
functions simultaneously. Two numerical examples, including a
minimum time-to-climb V/STOL problem, are given to demonstrate
the feasibility of the proposed algorithm, {Author}

AT3-38072 An improved method of predicting longi-
tudinal handling qualities. J. D. Arnold {USAF, Institute of
Technology, Wright-Patterson AFB, Ohio). in: Joint Automatic
Control Conference, 14th, Columbus, Ohio, June 20-22, 1973,
Preprints of Technical Papers. . New York, In-
stitute of Electrical and Electronics Engineers, Inc., 1973, p.
800-803. 8 refs.

A fixed base simulation of flight tests flown in the USAF/CAL
variable stability T-23 was performed. The task was pitch tracking in
the preserce of turbulence. The rms aircraft state data from the
simulation was correlated with the Cooper-Harper pilot ratings. This
lead to the development of a pilot rating expression based on rms
state errors and pilot workload. This rating expression was used to
develop a digital computer program which accurately predicts rms
state errors, pilot model parameters, and Cooper-Harper pilot rating
using only aircraft stability derivatives, airspeed, and altitude as
inputs. X {Author)

A73-38073 The prediction of pilot acceptance for a large
gircraft. J. R. Stone and G. J. Gerken {USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohiol. In: Joint Automatic
Control Conference, 14th, Calumbus, Chio, June 2022, 1973,
Preprints of Technical Papers. ' New York, In-
stitute of Electrical and Electronics Engineers, inc., 1973, p.
807-809. .

A recently developed digital computer program capable of
predicting pilot/vehicle performance, pilot model parameters, and
pilot acceptance (in terms of Cooper-Harper ratings) is used to study
the longitudinal flying qualities of a large aircraft in landing
approach. The predictions of pilot rating are compared with those
recorded during a three-degree-of-freedom motion simulation. And, a
limited comparison of pilot medel parameters and performance is
made to the simulation data. The results are promising and
demanstrate the utility of modern optimization techniques (used to
predict man-machine performance) and identification methods (used
to validate the predictions). {Author)}

AT3-38081 Short term gyro drift measurements. D. W.
Gilstad {USAF, Frank J. Seiler Research Laboratory, Colorado
Springs, Colo.). In: Joint Automatic Control Conference, 14th,
Columbus, Ohio, June 20-22, 1973, Preprints of Technical Papers.

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 887, BAS.
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Noise data from a family of B gyros are presented with an
explanation of how the data were obtained. The instruments tested
were six Kearfott Alpha |l and two Sperry S¥G-1000 gyros. Spectral
analysis of filtered, time domain data is used to provide power
spectral density and integrated power spectral density plots of both
rate and angle output. Al{ data were taken with the gyros in the
torgue to balance mode, and the closed torquer loop response was
adjusted in each case to be essentially flat to 15-26 Hz. Each gyro
was tested with 1A, OA, and SA vertical and, in addition, wheel-off
data are included for each paosition in which wheel-on data were
obtained. The methods of data analysis and presentation are
dntended to facilitate comparisons amang the gyros and aid in the
separation of noise due to the gyro and its support electronics from
that due to base motion. {Author)

AT3-38106 Correlation and prediction of jet noise. K. X.
Ahuja (Syracuse University, Syracuse, N.Y.). Journa/ of Sound and
Vibration, vol. 29, July 22, 1973, p. 155-168. 11 refs.

Measurements of subsonic jet noise made on-a model jet rig in
the anechoic chamber of the National Gas Turbine Establishment are
presented. Jet noise spectra for three nozzles of diameters 2,84, 2.4
and 1.52 incheés have been obtained. Attempts have then been made
1o collapse all the data points obtained on to one curve. This is done
first of atl by normalizing the 1/3 octave and overall sound pressure
tevels for the theoretical parameters obtained from Lighthill’s theory.
Empirical schemes are then presented to collapse the data for all the
angles and the frequencies. The prediction schemes presented predict
noise accurately for cold and clean jets. (Author}

AT73-38117 4§ The effect of ice formation on the stability
and maneuverability charzcteristics of aircraft (Einflus der Ver-
eisung auf die Stabilitits- und Steuerbarkeitscharakteristiken von
Flugzeugen}. O. Trunov and R. Teimurazov (Gosudarstvennyi
Nauchno-tssledovatel’skii Institut Grazhdanskoi Aviatsii, Mascow,
USSR). (Grazhdanskaia Avigtsifa, vol. 11, 1972, p. 18 19}
Technisch-dkonomische Informationen der zivilen Luftfahrt, vol. 9,
no, 3, 1973, p. 133-137. In German. (Translation),

Questions regarding the formation of ice on the horizantal tail
surfaces of an aircraft are examined, giving attention to conditions in
the case of various aircraft types during the approach. it is pointed
out that the effect of ice formation at the vertical fin on the flight
characteristics has not yet been sufficiently investigated, During the
year 1971 specialized flight studies involving the aircraft type An-12
werg conducted for minimum velocities under conditions of ice
formation on the wing, Operational parameter data are recom-
mended for the approach, taking into account the case in which
there is no ice on the horizontal fin and the case in which ice
formation on the harizontal fin is suspected. G.R.

AT3-38118 # Flight efficiency (Effelttivitit des Fluges). S.
Skripnichenko. (Grazhdanskaia Avistsita, vol. 11, 1972, p. 21, 22.)
Technisch-Gkonomische Informationen der zivilen Luftfahrt, vol. 9,
no. 3, 1973, p. 138-142. In German. {Translation).

An approach for finding an economically favorable cruising
flight regime involves the determination of the cruising flight time
and the fuel consumption for a number of aircraft speeds. Questions
of econamical cruising flight speed and aspects of total costs for a
flight are discussed together with effects of fuel costs, fuel
consumption, flight altitude, economical flight range, fuel resarve,
commercial load, and the relations between the various parameters,

G.R.

A73-38119 # Basic 1aw of engineering zctivity (Grundgesetz
der Ingenieurtitigkeit). ). Razumovskii (Ministerstvo Grazhdanskoi
Aviatsii, Moscow, USSR). (Grazhdanskaia Aviatsiia, vol. 1, 1973, p.
8, 9.) Technisch-Gkonomische Informationen der zivilen Luftfahrt,
vol. 9, no, 3, 1973, p. 143-147. In German, {Translation).

1



A73-38120

A number of aspects ot new regulations regarding the technical
operation of aircraft in the civil aviation of the USSR are explored.
The issuance of the new regulations is connected with the employ-
ment of aircraft having gas turbines and the resulting changes in
maintenance organization during the last ten years. General problems
considered include questions of training and education of the
technical personnel. The performance of periedical technical main-
tenance gperations is discussed together with the technical schooling
of the personnel for the flight operations, approaches for guaran-
teeing the regularity of the flight operations, and regulations
concerned with the safety of the personnel during the various
activities. G.R.

AT3-38120 ¥ The development of propulsion systems in the
case of airfiners {Entwickiung der Antriebsanlagen bei Verkehrs-
flugzeugen). E. Schesky (Mochschule fir Verkehrswesen, Dresden,
East Germany}. Technisch-dkonomische Informationen der zivilen
LuFtfahrt, vol, 9, no, 3, 1973, p. 157-166. In German.

Improvements in energy transformation efficiency and in the
mass-power ratio ar¢ considered, taking into account early steam
engines designed in 1869 and the internal combustion engine first
used in an aircraft which was heavier than air. The thermodynamic
processes which can be used for the propulsion of airliners inciude
the Otto, the Diesel, and the Joule process. Developments regarding
various propulsion systems are discussed, giving attention to ad-
vantages of turbine jet propulsion compared to propeller propulsion
at high flight speeds. Specific parameter values for jet propulsion
systems are discussed together with present development trends. -

A72-38127 4 Calculation of the plan for the transportation
performance with the aid of electronic data processing {Berechnunyg
des Pianss der Transportieistungen mit Hilfe der elektronischen
Dstenwerarbeitung). E. Klaembt. Technisch-Gkonomische Infor-
matianen der ziviten Luftfahrt, vol. 9, no. 3, 1973, p. 167-170. In
German.

AT3-38122 # The Dolphin airship with an undulating pro-
pulsion system - Surface and width of the fusalage (Delphintuftschiff
mit ¥ellantrieb - Oberflicha und Breite des Luftschiffkbrpers), W.
Schimidt, Fechnisch-Gkonomische Informationen der zivilen Luft-
fahrt, vol. 9, no. 3, 1973, p. 171-174. In German.

The usefulness of the suggestions reported by Queck and
Schmidt {1970) concerning the design of the Dolphin airship is
investigated. A profile which is well adapted to the form of the
‘Zeppelin® airships is considered. Two Dolphin airships of medium
width are compared with a ‘Zeppelin’ airship, The practicality of the
suggestion to make the Dolphin airship wider is explored by an
analysis of 3 number of Delphin airships of various dimensional
proportions, G.R.

A73-38123 # Flight-mechanics analysis of various flight con-
ditions of conventiona! aircraft. VIH/1 - Mechanical foundations:
Kinematic equations of motion of a rigid body (Flugmechanische
Analyse verschiedener Flugzustinde konventioneller Flugreuge.
VI Mechanische Grundiagen: Kinematische Bewegungs-
gleichungen eines starren Wdrpers). F. Seidler (Hochschule fir
Verkehrswesen, Dresden, East Germany). Technisch-6kornomische
Informationen der zivilen Luftfshrt, vol. 9, no, 3, 1973, p. 175-184.
In German.

The introduction of an earth-related coordinate system s
discussed, giving attention to the determination of rotational
motions, The coordinates of the flight path and the velocity
components are considered in a derivation of the kinematic
equations of motion for the flight path. The kinematic equations of

motion for the angles describing the aircraft attitude are also
obtained. G.R.
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AT3-3812% 4 Operative visibility limits over the airports of
Milan Linate and Malpensa in the 1960-1969 decade {Limit} operativi
della visibititd sugli aeroporti di Milano Linate e Malpensa nel
decennio 1960-1969). S. Fanchiotti and L. Nani {Aeronautica
Militare, §ervizio Meteorologico, Rome, ltaly). Rivista di Meteo-
rologia Aeronautica, vol. 33, Jan.Mar. 1973, p. 23-36. 5 refs. In
Italian.

A73-38155 Determination of dynamic loads on elastic
structures caused by external excitations {Bestimmung dynamischer
Lasten an elastischen Strukturen auf Ground aikserer Ervegungen).
D. Colimann and H. Zimmermann {Messerschmitt-Bdlkow-Blohm
GmbH, Hamburg, West Germany). JZeitschrift fir Flug
wissenschaften, vol. 21, July 1973, p. 225-234, 5 refs. In German.
The solution possibilities in the time and frequency domain for
determining the dynamic responses of elastic structures due to
deterministic or stochastic excitations are described. These structures
are either freely movable in space or fixed. In this paper the dynamic
and elastomechanical behavior of the systems is assumed to be
described by linear relations. The programme system indicates how,
in general, the determination of the dynamic responses of elastic
structures can be carried through on the digital computer. If, for
instance, the programme system is used to determine the responsa of
aircraft structures, the effects of rudders and controllers can be taken
into account. {Author)

A73-38167 # VAK 1918 - Construction. Ajrcraft Eng-
neering, vol. 45, July 1973, p. 6:11, 14-18{10ff.).

In the VFW-Fokker VAK 191B construction, a shetl design was
used for the entire fuselage. Due to the numerous cutouts, the
normal forces resulting from fusetage ftexure are largely carried by
four main chordwise webs. The wing is subdivided into wing center
section and outboard wing, and the center section is riveted to the
fuselage center section. The guadricycle configuration landing gear
consists of a single wheel steerable nose leg, a twin wheel main leq,

" and two fully castoring singte wheel outrigger legs at the wing tips.

The aerodynamic design is a {ogical outcome of some basic design
requirements. In the interest of cruise efficiency, it was decided to

size the RB.193 main propulsion engine to the aircraft cruise thrust
raquirements, The extra thrust required for YTOL operation is

provided by two lightweight RB.162 lift engines, giving a compaosite
lift and lift cruise configuration, Power plant controls, advanced
powered flying controls, the main hydraulic components, and the
electrical generating system are described. F.R.L.

A73-38179 The processing of photographic data [Le
traitement des données photographigues). H, Cruchant {CNES, Paris,
France). La Recherche Spatiale, vol. 12, July-Aug. 1973, p, 17-19, In
French.

The photographic work demanded within the frame of terres-
trial resources operations is quite different from that practiced in
image processing laboratories, The data processing commences before
the chemical processing in the ilaboratory, and as early as the
preparation of the aerial work. There are physical, chemicsl, and
technical constants inherent in the installations which must be
absolutely respected, The experimenter must be able to compare,
with the maximum of freedom, two resuits on the same zone,
separated in time, F.R.L.

A73-328265 Testing noisa-reducing approach techniques
with the HFB 320 research aircraft of the DFVLR {Erprobung
larmmindernder Anflugverfahren mit dem DFVLR-
Forschungsflugzeug HF8 320). P. Hamel (Deutsche Forschungs- und
Versuchsanstalt fiir Luft- und Raumfathrt, {nstitut fir Flugmechanik,
Braunschweig, West Germany) and H. W, Dahlen {Deutsche For-
schungs- und Versuchsanstalt fiir Luft- und Raumfahrt, Institut fiir
Antriebssysterne,  Braunschweig, West Germany). DFVLR-



Nachrichten, July 1973, p. 413416. In German,

Tests pt;arformed with a light-weight twin-jet aircraft modified to
an aircraft with variable flight characteristics by introducing analog
electric fly-by-wire landing flaps and trust controls are discussed,
New successful noise-reducing approach techniques based on the use
of direct lift controt and $teep descent paths are described, VP,

A73-38266 Contributions of the DFVLR to environ-
mental research and environment protection. |l - Moise controf,
water environment protection, nature and landscape, environmental
protection techniques {Beitrige der DFVYLR zur Umweltforschung
und zum Umweltschutz. H - Lirmbelimpfung, Gewasserschutz,
Natur und Landschaft, umweltfreundliche Technik). D. Paftrath
{Deutsche Forschungs- und Versuchsanstatt fir Luft- und Raumfahrt,
Institut fir Physik der Atmosphdre, Oberpfaffenhofen, West
Germany}, DFVLR-Nachrichten, July 1973, p, 417-421. In German.

Recent studies of the generation and propagation of jet aircraft
noise and sonic boom are reviewed, and noise-measurement and
noise-reduction :methods are discussed, The considerations include
technological noisereduction techniques, the sefection of favorable
flight paths, and proper airport planning and design. The application
of remote sensing from aircraft and satellites to the study of the
conditions on the earth’s surface is examingd, and the contribution
of these techniques to the protection of lakes and rivers from
poltution is outlined. Developments in MHD propulsion, ion engines,
and other nonpolluting propulsion systems are discussed. V.P.

A73-38280 / Studies on the time-to-go indexing control
scheme for an automatic aircraft landing systam. A. Tanaka {(Japan
Aviation Electronics Industry; Ltd., Tokyo, Japan) and H. Maeda
{Kyoto University, Kyoto, Japan). Japan Society for Aeronautical
and Space Sciences, Transactions, vol. 16, no. 31, 1873, p. 1-18. 7
refs,

An automatic control system for the final phases of landing of

an aireraft is derived by formulating the problem in the time domain °

as a linear tracking problem, applying simple deterministic optimal
control theory to a linearized model of the aircraft longitudinal
metion. Since the touchdown distance dispersion is more essential
than the terminal time error, the control law obtained in the time
domain synthesis is modified to control the -range so-that the
touchdown paints may be within the preseribed limits. The resulting
landing trajectories investigated by digital simulations indicate that
the performances are satisfactory under several initial and environ-
mental conditions with regard to touchdown condition requirements.

) [Authar)

A73-38281 # On the aerodynamic damping moment in pitch
of a vigid halicopter rotor in hovering. | - Experimental phase. K.
Takasawa {MNational Aerospace Laboratory, Tokyo, Japan}. Japan
Saciety for Aeronautical and Space Sciences, Transactions, vol. 186,
no. 31, 1973, p. 19-36. 13 refs.

A73-38303 # Rumanian contributions regarding the appli-
cation of the Coanda effect (Contributii Romanesti privind eplicarea
efectului Coandal. |. N. lacovachi and C. Alecsandrescu {institutul
pentru Creatie Stiintifica si Technica, Rumania). Transporturi Auto,
Navale si Aeriere, vol, 3 (20}, Apr. 1973, p. 203-206. In Rumanian.

Description of two classes of Coanda effect devices, stressing the
contributions of Coanda himself and those of Teodorescu-Tintea to
the development of underlying concepts and the design of proto-
types. The two classes of devices discussed are external Coanda

ejectors, which cause a deviation of the primary fluid on a circular

Coanda shutter surface the underside of which is outside the device,
and CoandaTeodarescu depressive networks, which have the proper-
ty of attenuating noise generated by a gas stream. External Coanda
ejectors have applications in’ vahicle propulsion systems, in Coantla
lenticular aerodynes, and in ground-eﬂec't vehicles, while the
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depressive networks have applications a5 turbojet traction reversers,
gasdynamic noise attenuators, turbines with depressive blades, and
aerodyne lift and propulsion devices. A.B.K.

AT73-38321 Engine emissions: Pollutant formation and
measurement. Edited by G. S. Springer and D. J. Patterson
(Michigan, University, Ann Arbor, Mich.).. New York, Plenurh Press,
1973. 376 p. $28.50.

Attention is focused primarily on sources and mechanisms of
emission formation within the combustion process, and on measure-
ment techniques. Engine exhaust emissions, the chemistry of
spark-ignition combustion and emission formation, the mechanism of
hydrocarbon formation in combustion processes, and the kinetics of
pollutant formation in spark-ignition engines are discussed. Par-
ticulate emission from spark-ighition engines, Diesel engine com-
bustion and emissions, the diffusion and fallout of pollutants emitted
by aircraft engines, instrumentation and techniques for measuring
emissions, and direct-sampling studies of combustion processes are

examined.
F.R.L.

A73.38322 Mechanism of hydrocarbon formation in com-
bustion processes. R. A. Matula [Drexel University, Philadelphia,
Pa.) In: Engine emissions: Pollutant formation and measurement.
New York, Plenum Press, 1973, p. 77-151. 127
refs, '

Some of the impartant factors associated with the formation
and emission of hydrocarbons from transportation systems are
discussed. Directly related phenomena such as photochemical re-
activity of exhaust gases, odor, and potential health hazards
associated with polynuclear (PNA} emissions are also considered.
Recent experimental and analytical results dealing with ignition
delays in low molecular weight hydrocarbon-oxidizer systems are
reviewed. Attention is given to the production and emission of
unburned hydrocallbons from engines. The effects of wall quenching
of the flame on the production of unburned hydrocarbons, the
saurces of unburned hydrocarbons in spark ignition, compression
ignition, automotive and aircraft gas turbines, and the effects of
engine variables on hydrocarbon emissions from spark-ignition
engines are discussed. Some of the effects associated with hydro-
carbon emissions on man and his erlvironment, including photo-

chemical smog, odor, and polynuclear aromatics are examined.
’ F.R.L.

A73.38323 Diffusion and fatlout of pollutants emitted by
aircraft engines. 5. L. Soo {Hlinois, University, Urbana, 1L}, In;
Engine emissions: Pollytant formation and measurement,
New York, Plenum Press, 1973, p. 267-289. 22 refs.

Sources of poliution are identified, and -basic relations and
procedures for analyzing data from measurements and fol predicting
the level of pollution from a specified set of operating conditions, are
described. Cumulative data substantiate the need far pollution
control but do not help future prediction and individual evaluation,
The harmful effecis of pollutants depend on their spreading in a
given environment. Pollutants react chemically with other con-
stituents of the atmosphere, among themselves, and with surfaces of
particulates and the ground. The plume axis from a stack and plume
paths from aircraft are discussed. Wing tip vortices from aircraft
influence the initial dispersion of pollutants near their source. The
visibility of a jet plume and its optical characteristics are of interest
because of the desirability of treating a smoké plume quantitatively
and the possibility and desirability of monitoring the contribution of
an. individual aircraft by lidar measurement, or by ather optical
means. " F.R.L.

A73-38361 Stuttgarter Profile Catalog | {Stutigarter Pro-
filkatalog 1). D. Althaus. Research supported by the Deutsche
Forschungsgemeinschaft. Stuttgart, Universitit Stuttgart, 1972, 393



A73-38B367

p. 13 refs, $37.60. In German.

The taminar wind tunnet is discussed, giving attention to
equipment for conducting the measurements, the determination of
drag and lift for airfoil profiles, balances for force measurements, and
aspects of data processing. The theoretical velocity distributions of
various types of profiles are considered together with profile
coordinates, and profile contours. Measured profile polars are
presented along with data obtained in measurements with NACA
profiles and in other studies. G.A.

A73-38367 § S-3A development tests. B. D. O’Laughlin, E.
L. Graham, and . Christiansen {Lockhesd-California Co., Burbanik,
Calif.). American Institute of Aeronautics and Astronautics, Aircraft
Design, Flight Test and Operations Meeting, 5th, St. Louis, Mo., Aug.
68, 1972, Paper 73-778. 14 p. Members, $1.50; nonmembers, $2.00.

The aircraft and its systerms are described and critical perfor-
mance characteristics defined. The progress of the total integration
test program is shown with particular emphasis on special problems
encountered and their solutions. The important B-47 flying test bed
program, which allowed flight testing of the TF-34 engine one year
before the 5-3A first flight, and the P-3 flying test bed which enabled
the avionics systems to be flight tested ane year before the first 5-3A
avionics system flight, are described. The $-3A flight test program is
reviewed, with particular emphasis on tests relating to flutter, which
used a unique fuselage-mounted vane to excite all aircraft flutter
modes, stalls, structural envelape expansion, carrier suitability and
total weapon system integration. {Author}

A73-38368 # Airplane noise and regulations. J. O. Powers
{FAA, Office of Environmental Quality, Washington, D.C.).
American Institute of Aeronautics end Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 5th, 5t. Louis, Mo., Aug. 6-8,
1973, Paper 73-795. 10 p. 19 refs. Members, $1.50; nonmembers,
$2.00. N

The need for environmental compatibility is considered, taking
into  account the legal aspects of the aircraft’ noise problem,
difficulties concerning the development of new airports, the short
haul air transport concept, and the introduction of the supersonic
transport into the CTOL system. Problems of legislation and
regulation are also discussed together with the retrofit case and the
regulatory program of the FAA for noise control. G.R.

AT3-38359 Maximum air transportation service with mini-
mum community noise. A. L. McPike {Douglas Aircraft Co., Long
Beach, Calif.). American Institute of Aeronautics and Astronautics,
Ajreraft Design, Flight Test and Operations Meeting, 5th, 5t Louis,
Mo., Aug. 6-8, 1973, Paper 73-796. 9 p.

Comparisons of the noise levels of several different transport
aircraft are discussed, and a concept is proposed for helping achieve
maximum air transportation at a minimum of community-
incenveniencing noise. The proposed concept is developed around
the noise levels of Part 36 of the Federal Aviation Regulations. Eight
current aircraft, covering a wide variety of range and passenger
capacity capabilities, are examined. Wide-bodied aircraft powered by
the new high-bypass-ratio turbofan engines produce much less noise
exposure when providing a given amount of transporfation service
than the smaller narrow-badied aircraft powered by low-bypass-ratio
turbofan engines. It is pointed out that the wide-hodied aircraft are
superior because they incorporate more advanced noise-suppression
features rather than because of their size, Smaller aircraft incor-
porating the same level of technalogy should receive a comparable
rating by the proposed specific noise level system, M.V.E.

A73-38370 # Designing for air superiority. P. Czysz, R. D.
Digton, and W. P. Murden {McDonnzll Aircraft Co., St. Louis, Mo.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Fiight Test and Operations Meeting, 5th, St. Lows, Me., Aug. 6-8,
1973, Paper 73-800. 11 p. 6 refs, Members, $1.50; nonmembers,
$2.00.
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A methodology which translates functional air superiority
requirements into a preferred design/performance level is discussed.
The elements of this methodology include the synthesis of a
tentative requirements matrix, the design of a baseline configuration,
and the application of multitechnology aircraft sizing programs to
the preliminary optimization of designs corresponding to paints in
the regquirements matrix. Another element is concerned with the
simulation of air combat against the threat force structure to identify
the highest-payoff region in the requirements space, Muititechnology
programs are used to explore cost/performance sensitivities in the
high-payoff region for the refinement of the requirements. G.R,

A73-38371 # Structural composites on future fighter air-
eraft. T. 0. Glenn and L. C. Koch {McDonnell Aircraft Co., St
Louls, Mo.l. American Institute of Aeronautics and Astronautics,
Aircraft Design, Flight Test and Operations Meeting, 5th, St Louis,
Mo., Aug. 6-8, 1973, Paper 73-806. 12 p. 8 refs. Members, $1.50;
nonmembers, $2.00, Contract No. F33615-72-C-1307.

An assessment is made of current and projected composite
materials/structures technologies and trade studies for fighter aircraft
through which least-weight design concepts might be identified. In
the technology assessment phase of the study, it was determined that
composite material allowables will increase during the next five
years, These increases, coupled with design concepts which utilize
composites to their best advantage, will result in substantial decreases
in future fighter aircraft size and weight. Further, due to increased
usage and automated fabrication methods, the cost of compaosite raw
material and finished structure will decrease substantially. In the
design concept tradeoff phase of the study, attractive concepts were
developed with composite materials for the wing torque box,
fuselage, and inlet duct, Substantial weight savings were shown with
these concepts., {Author}

|
A73-38372 # Aircraft economics end its effect on propul-
sion systern design. G. P. Satlee (American Airlines, inc., New York,
N.Y.). American Institute of Aeronautics and Astranautics, Aircraft
Design, Flight Test and Operations Meeating, 5th, St. Louis, Mo., Aug.
&8, 1973, Paper 73-808. 6 p. Members, $1.50; nonmembers, $2.00.
The currently used ATA equations for determining the direct
operating cost of aircraft do not provide an adequate indication of
the economic impact of propulsion system design and technolagy on
aircraft economics. A review of current commercial aircraft
economic trends gives strong indication that these accepted pro-
cedures are producing misleading information as to the relative vatue
of improvements in specific fuet consumption and specific weight
while ignoring the potential benefits of other important design and
performance areas, Progress in the development of an improved
method for assessment of engine economics is discussed along with

the most significant propulsion system design areas identified.
[Author)

AT73-38373* # Energy supply and its effect on aircraft of the
future. #l - Liquid-hydrogen-fueled aircraft: Prospects and dasign
issues. F. S. Kirkham and C. Driver [(NASA, Langtey Research
Center, Hampton, Val. American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test and Operations Meeting,
5th, St. Louwis, Mo., Aug. 68, 1973, Paper 73-8G8. 11 p. 10 refs.
Members, $1.50; nonmembers, $2.00.

The performance of hydrogen-fueled commercial aircraft is
examined in the subsonic, supersonic, and hypersonic speed regime
and compared with JP-fueled systems. Hydrogen aircraft are shown
to provide substantial improvements in range and payload fraction as
well as to minimize or eliminate many environmental praoblems, The
major etements of 2 development program required to make
hydrogan-tueled aircraft a commercial reality are also outlined and
the rationale for and characteristics of both a subsonic demanstrator
and a high speed research airplane are described. {Author)



A73-38374 # A status report on jet noise suppression as seen
by an aircraft manufacturer. W. C. Swan and C. D. Simcox {Boeing
Commercial Airplane Cao., Seattle, Wash.). American Institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test and
Operations Mseting, 5th, St Louis, Mo., Aug. 68, 1973, Paper
73-816. 13 p. 11 refs. Members, $1,50; nonmembers, $2.00.

The activities of an aircraft company in the reduction of jet
efflux noise for three major commercial aircraft types are sum-
marized. Concerning the S5T noise problem, activities on the use of
chutes, spades, and tubes in combination with C.D and plug nozzles
are outlined. Comparisons of naise suppression and thrust loss are
made, and it is shown how these data support the compatibility of an
SST with the community. The conventional subsonic iet noise
woblem is reviewed in light of current and proposed noise
tegulations. Recent test experience is discussed, and an estimate is
made of the apparent jet noise floor which can be economically
actepted. The jet noise problems for future STOL or short haul
aircraft, and the apparent lack of agreement on noise data in the Jow
velocity 500-800 fi/sec range, are discussed. The amplification of jet
noise due to flap impingement in an externally blown flap
configuration is nated. Finally, it is noted that each of these jet noise
problems tends to dominate the ability to expand commercial
aviation in short, intermediate, and lang haul operation. Suggested
areas of further research are identified. (Author)

A73-38386 * Recursive ideal observer detection of known
M-ary signals in multiplicative and additive Gaussian noise. J. H.
Painter {NASA, Langley Research Center, Hampton, Va.} and . C.
Gupta (Southern Methodist University, Dallas, Tex.). {EEE Trans-
actions an Communications, vol. COM-21, Aug. 1973, p. 948-853.
30 refs. Grant No. NGR-44-007-049.

This paper presents the derivation of the recursive algorithms
necessary for real-time digital detection of M-ary known signals that
are subject to independent multiplicative and additive Gaussian
neises. The motivating application is minimum probability of error
detection of digital data-link messages aboard civil aircraft in the
earth reflection multipath environment. For each known signal, the
detector contains one Kalman filter and ane probability computer.
The filters estimate the multipath disturbance. The estimates and the
received signal drive the probability computeérs. Outputs of all the
computers are compared in amplitude to give the signal decision, The
practicality and usefulness of the detector are extensively discussed.

[Author)

A73-38416 * # Application of digital computer APU madeling
technigues to contrd system design. D. A. Bailey and W, L. Bufriss
(AiResearch Manufacturing Co., Los Angeles, Calif.). In: intersociety
Energy Conversion Engineering Conference, 8th, Philadelphia, Pa.,
August 13-16, 1973, Proceedings. New York,
American Institute of Aeronautics and Astronautics, Inc., 1973, p.
8614-622. Contracts No. NAS3-14408; No. NAS3-15708.

Study of the required controls for a H2-02 auxiliary power unit’
(APU) technology program for the Space Shuttle. A steady-state
systemn digital computer program was prepared and used to optimize.
initial system design. Analytical models of each system component
were included, The program was used to solve a nineteen-dimensional
problem, and then time-dependent differential equations were added
to the computer program to simulate transient APU system and
control, Some system parameters were considered quasi-steady-state,
and others were treated as diffgrential variables'. The dynamic control
analysis proceeded from initial ideal control modeling {which
considered one control function and assumed the others to be ideal),
stepwise through the system {adding control functions), until all of
the control functions and their interactions were considered. In this .
way, the adequacy of the final control design over the required wide-
range of APUI operating conditions was estabtished. {Authar)
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AT3-38439 Reliability in the Federal Aviation Administra-
tion. 5. §. Hunn (FAA, Systems Research and Development Service,
Washingtan, D.C.). In: Reliability physics*1973; Proceedings of the
Eleventh Annual Symposium, Las Vegas, Nev., April 3-5, 1973,
New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 1-5. "' :

" Description of the sécond phase of an en route automation
program for the U.S. air transportation system. The NAS en route
system, which is essentially made up of radars, is described. This
systern automatically provides updated flight information to con-
trollers concerned with a particular aircraft via a computer readout
device located at each control position. Concurrently, the radar data
are put in the computer, where tracking is done, and the radar
information is correlated with the flight plan data so that identifica-
tion of the aircraft can be automaticatly displayed on a cathode ray
tube. A parallel development for terminal air traffic control
automation - the ARTS Il system - is also described. The ARTS 111
system displays electronic-generated beacon targets with associated
data tags displaying aircraft identity, altitude in 100-ft increments,
ground speed, and other relevant control information in alpha-
numeric characters. A.B.K.

A73-38461 Air Traffic Control Association, Annual Meet-
ing and Technicat Program, 17th, Chicago, i1l., October 911, 1972,
Proceedings. Washington, D.C., Air Traffic Control Association,
1973. 72 p: $3.00. .

Activities aimed at the automation and improvement of air
traffic control {ATC) are described .in papers dealing with radar and
communications facilities, computer hardware and software develop-
ments, flight data entry and display systems, military developments
in aircraft and operations, human factors in ATC, and airport
planning and operations. Automation of terminal and en route
operations is discussed in terms of metering and spacing programs,
automated radar sterminal systems, and special computer archi-
tectures, Additional topics include collision avoidance systems,
oceanic air traffic control, and optimization of the role of human
controllers. V. ,
T.M.

A73-38462 ¥ Metering and spacing. L.-W. Allen. In: Air
Traffic Control Association, Annual Meeting and Technica! Program,
17th, Chicago, ., QOctober 9-11, .1972, Proceedings,

Washingten, D.C., Air Traffic Control Associstion,
1973, p. 4, 5.

Description of the functions of a metering and’ spacing program
to be used with the computerized ARTS 1l air traffic control
system. The program takes advantage of the available computer
capacity and uses the aircraft track infarmation generated by ARTS
Itl to provide recommended commands.to the controllers for aircraft
arriving in the terminal area. As the aircraft proceeds through the
terminal air space, the program generates.on the ARTS display the
necessary commands for heading, speed, and altitude. The controller
evaluates the command, and if satisfied, relays it to the aircraft. T.M,

AT338463 # ARTS Il automated air tratfic control systems.
E. Bernstein (Lockheed Electronics Co., Inc., Plainfield, N.L). In:
Air Traffic Control Association, Annual Meeting and Technical
Program, 17th, Chicago, I, October 9-11, 1972, Proceedings.

Washington, D.C., Air Traffic Control Asso-
ciation, 1973, p. 58,

Through the use of the Lockhkeed MAC 16 minicomputer, the
AATS Il system makes it economically feasible to provide automated
air traffic control capability to all smaller radar-ecuipped air
terminals. Major diffarences from the ARTS 111, system inglude lower
cost and the use of a 16-in. CRT rather than a 22-in. CRT for each
controller position. The system accepts data from both primary and
secondary radars for display in standard analog form, bt can decode
and amalyze 258 transponder replies on each radar antenna scan:



A73-38464

correlate up to 140 transponder codes to aircraft identities for each
scan while performing all other system functions; and update up to
24 full data blocks or their time equivalent on each of six displays, A
functional description of system operation is given. T.M.

A73-38464 En route automation - An overview. L. G,
Cuthane {Mitre Corp., Bedford, Mass.). In: Air Traffic Control
Association, Annual Meeting and Technical Program, 17th, Chicago,
Hl,, Qctober 911, 1872, Proceedings.
Washington, D.C., Air Traffic Contral Assaciation, 1973, p, 9-14,
The NAS En Route Model 3 system currently being imple-
mented provides both flight data processing and radar data process-
ing functions. The system configuration and the status of the
implementation program are described in terms of radar and
communications facilities, the central computer complex, the soft-
ware provisions, data entry and display functions, and interfacing
with ATC personnel. Near- and long-term development efforts aimed
at en route automation are discussed refative to activities involving
conflict alert, local flow contrel, reliability enhancement, software
development, and the implementation of a discrete address beacon
system, T.M.

AT3-38465 # Parallel processors and air traffic control auto-
mation. G. Y. Wang (U.S. Department of Transportation,
Transportation Systems Center, Cambridge, Mass.). ln: Air Traffic
Control Association, Annual Meeting and Technical Program, 17th,
Chicago, 1., Octaber 911, 1872, Proceedings.
Washington, D.C., Air Traffic Control Association, 1973, p. 17-22,
Discussion of computer architecture requirements which are
cructal to the enhancement of traffic handling capabilities in
automated air traffic comral {ATC) systems. The use of pardliel
processing for ATC augmentation is considered, structural features
are outlined for the parallel ensemble processor, the associative
processar, and the pipeline processor. Two approaches used to

evaluate special computer architectures for ATC applications are
summarized. T.M.

A73-38466 # New ATC functions using DABS, N. A. Blake
{FAA, Washington, D.C.}. In: Air Traffic Control Association,
Annual Meeting and Technical Program, 17th, Chicago, 11, October
9-11, 1972, Proceedings. ' ! Washington, D.C., Air
Traffic Control Association, 1973, p. 23-27.

The Discrete Address Beacon System (DABS) which (when
implemented} will serve the dual purpose of providing aircraft
position data and of exchanging digital messages between the
ground-based ATC comaputer and the aircraft is discussed. These
messages concern such controller functions as metering, sequencing,
and spacing aircraft, and the prediction and resolution of conflicts
involving IFR and VFR traffic. A separation minima warning system
developed for use until DABS has been introduced is described. The
SYNCHRO DABS concept, currently under study and evaluation,
which represents an extension of the basic DABS to provide a
compatible air-to-air PWI-CAS mode of operation to properly
equipped users, is examined, V.P.

A73-38467 # Systems for collision avoidance - An overview.
J. H. Reed (Mational Transportation Safety Board, Washington,
D.C.). In: Air Traffic Control Association, Annual Meeting and
Technical Program, 17th, Chicago, |11., October 811, 1972, Proceed-
ings. Washington, D.C., Air Traffic Controf
Association, 1973, p. 30-32,

The results of an evaluation of midair collision accident data and
near collision data over the past few years are reported. The general
conclusion is that most {78%} midair collisions could have been
svoided by the see-and-avoid concept, if the aircrews had conformed
with the existing flight rules, followed sound cockpit procedures, and
i conspicuity devices hiad been used aboard the aircvafi. Aigas in
which rapid action iz indicated are noted, and recommendations to
avoid midair collisions are proposed, V.P.
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A73-38468 # Ground based CAS versus airborne CAS. R. E.
Erickson {Honeywell, Inc.,, Minneapolis, Minn.]. In: Air Traffic
Control Association, Annual Meeting and Technical Program, 17th,
Chicago, NI, October 9-11, 1972, Proceedings.
Washington, D.C., Air Traffic Control Association, 1973, p. 33-36.
The need for an independent air-derived collision avoidance
system is summarized along with the progress made in the develop
ment of these systems. There is a prowing need for air-derived
collision prevention systems in airspace that is not under positive
control. The YG1054 proximity warning indicator, an zdvanced
proximity warning indicator, and the YG1081 collision warning
system {CWS) are described. The AVOID (Avionic Observation of
Intruder Danger) system is a modification of the YG1081 system,
The capability and economies afforded by the relatively simple
transponder concept will place effective midair collision prevention
devices within the reach of all users of all airspace, F.R.L.

A73-38469 # SECANT - A solution to the problem of
midair coliisions. L. J. Singleton {RCA, Electromagnetic and Avia-
tion Systems Div., Van Nuys, Calif.l. In: Air Traffic Control
Association, Annual Meeting and Technical Program, 17th, Chicago,
{Ih., Octobey 9-11, 1972, Proceedings.
Washingtan, D.C., Air Traffic Control Association, 1973, p. 36-40.
Description of the principal characteristics of a system for the
separation and control of aircraft using nonsynchronous technigues
[SECANT}. This cooperative, transponding collision-avoidance
systern, designed to be compatible within the entire aviation
eommunity, is capable of accommodating the dense air traffic
anticipated for the 1980s and beyond. [t makes available to the pilot
evasion or escape maneuvers in any direction - vertical, horizontal, or
a combination. SECANT helps the pilot to avoid midair collisions by
transmitting probes and receiving replies with a microsecond pulse of
up to 1000 pulses/sec on 24 different frequencies, Various discrimi-
nants are used to eliminate undesired signals, and the false alarm rate
is near zero. {Author)

A73-38470 ¥ Ground based collision avoidance. W. C. Mei-
landsr (Goodyear Aerospace Corp., Akran, Ohiol. In: Air Traffic
Control Association, Annual Meeting and Technical Program, 17th.
Chicago, 1lI., Qctober 9-11, 1972, Proceedings.
Washington, D.C., Air Traffic Control Association, 1973, p. 41, 42,
Avagilable techniques for aircraft collision avoidance with the aid
of ground-based Collision Avoidance Systems (GCAS] are described,
with particular attention to those demonstrated by Goodyear
Aerospace in the Knoxville experiments and at the TRANSPO
expobition. Tracking, confiict detection and resolution, and displays
are covered. It is indicated that the performance of such techniques
was entirely satisfactory for air traffic control uses and that the
development of improved tracking algorithms is underway for
further improvement of conflict predictions and resolution perfor-
mance. V.2

A73-38471 # Oceanic ATC automation at Oakland. D. E.
Brink {FAA, Washington, D.C.). 1n: Air Traffic Control Association,
Annual Meeting and Technical Program, 17th, Chicago, HI., October
911, 1872, Proceedings. Washington, D.C., Air
Traffic Control Association, 1873, p. 47-49.

Description of a test system of automatic position reporting via
data tink for transoceanic flights, The test system (called 1DIOM) is
made up of three components - a minicamputer of 32K capacity,
two 21-in. cathode ray tubes displays giving a situation display and a
pictorial revue of traffic, respectively, and a function keypack used
to maintain the CRTs. In the proposed system an aircraft equipped
with data link relays positional information through a fixed
directional VHF antenna and computer to the IDIIOM computer,
which acts on the message and updates the displays accordingly.

A.B.K.

A73-38479 Practical calculations of transitiona) boundary
layers. H. McDonald and R. W. Fish {United Aircraft Corp., East



Harttord, Conn.}. International Journal of Heat and Mass Transfer,
vol. 16, Sept. 1973, p. 17291744, 38 refs,

A general finite-ditference procedure for computing the be-
havior of compressible two-dimensional boundary layers is presented
together with a turbulence medel which allows quantitative predic-
tions of the location and extent of the transition region between
laminar and turbulent flow as it is infiuenced by such disturbances as
surface roughness and free-stream turbulence. Reverse transition, i.e.,
relaminarization, caused by large favorable streamwise accelerations,
is also quantitatively predicted by this procedure. The solution
procedure depends upon the calculation of the streamwise develop-
ment of a turbulent mixing length whose magnitude is governed by
the turbulence kinetic enerqy equation. A large number of com-
patisons between predlctlons ‘and measurements have been made and
in general very good agreemerit is obtained. {Author)

A73-38481 § Determination of the proneness of aviation
oils to carbon deposition {Opredelenie sklonnosti avistsionnykh
masel k nzgarochrazovaniiu). N, |, Kaverina, K. S. Chernove, and 0.
A. Lebedev. Khimiia i Tekhnologiia Topliv i Masel, vol. 1B, no. 7,
1973, p. 41,42, In Russian.

Descnptlon of an apparatus for carbon deposit measurements
when aviation oil is sprayed onto the surface of an aluminum plate
heated from 100 to 400 C, depending on requirements during a 6-hr
test. The oil is kept at 80 to 256Q C in the stainless steel container of
the apparatus with a sprayer. The deposited carbon is determined as
the difference between the weights of the aluminum plate before and
after the test. V.2

A73-38497 Composite applications - Today's aircraft J.
Van Hamerveld and L. D. Fogg {Lockheed-California Co., Burbank,
Calif.). Society of Manufacturing Engineers, Paper EM 73-717, 1973
20 p. 6 refs. Members, $1.60; nonmembers, $2.00.

Results of a research project initiated to develop a graphite
laminate beam type configuration of a floor support post which is
typical of many primary structural members used on commercial
aircraft, Floor post design selections are discussed, as well as methods
of structural analysis, and results of flight test programs to verify the
initial design concept are presented. The proposed optimization of
the designs 1o achieve low production costs for the autoclave
molding and pultrusion processes is also described. |t is shown that
common multiflanged structural shapes of advanced composites are
both feasible and highly effective structurally. Analysis of the
fabrication methods to produce structural shapes indicates that the
pultrusion process substantially reduces the cost over the autoclave
maolding process. AB.K.

A73-38499 Boron-stiffened longerons on the B-1. J. W,
Mahoney (North American Rockwell Corp., El Segunde, Calif.}.
Society of Manufacturing Engineers, Paper EM 73-719, 1973. 12 p.
Members, $1.50; nonmembers, $2.00.

There are five principal longerons in the B-1 aft fuselage
Current design employs a composite construction for these longe-
rons, consisting: of a metallic portion, sized to take the structural
tensite and compressive loads, and a boron/epoxy laminate, sized 1o
- provide required stiffness. While the vehicle can fly without the
boronfepoxy stiffeners and has adequate power augmentation to
accomplish ‘mission objectives in this state, soft ride characteristics
are significantly improved with the composite design. A total of
1,185 pounds is saved by using boronfepoxy for stiffening, in place
of single-component steel longerons. (Author}

A73-38503 Incremental forging of parts with cross-ribs. J.
A. Schey (lHlinois, University, Chicago, IIL.) and P. H. Abramowitz.
Society of Manufacturing Engineers, Paper MF 73-164, 1973. 20 p. &
refs. Members, $150; nonmembers, $2.00. Contracts No.
NOD019-68-C-0168; No. NODD19-70-C-0077.

A73-38647

The feasibility of torming gomplex shapes typical of many
airframe components {incorporating thin webs and narrow, tall ribs
and stiffening cross-ribsh was explored in room temperature experi-
ments on plasticine, tead and aluminum workpieces, Sequenced
indentation with only one pair of anvils was shown 1o be
unsatisfactory since material was simply pushed back and forth.
Simultaneous deformation with two {one horizontal, one vertical)
pairs of anvils gave shapes of good definition, thin gage and free of
material flow defects, but only if bites, reductions and indexing
length wera closely controfled. A subpress incorporating the required
anvil synchronization and a manipulator for moving the specimen
were developed and gave satisfactary service under experimental
conditions, {Author)

A73-38565 # Experimental measurement of heat transfer to
a cylinder immersed in a large aviation-fuel fire. L. H. Russell and J.
A. Canfieid (U.S. Maval Material Command, Naval Weapons Labora-
tory, Dahlgren, Va.). American Society of Mechanical Engineers and
Amarican Institute of Chernical Engineers, Heat Transfer Conference,
Atlanta, Ga, Aug. 5-8, 1973, ASME Paper 73-HT-2. 8 p. 14 refs.
Members, $1.00; nonmembers, $3.00.

Presented are the results of an experimentat effort ta quantify
some of the heat transfer parameters pertaining to the luminous
flame that results from the uncontrolled combustion of an 8 by
16-ft pool of JP-5 aviation fuel. The temperature and effective total
radiant heat flux, both as temporal mean quantities, were measured
as functions of position within the quasi-steady burning flame as it
existed in g quiescent atmosphere. A grid of infrared radiometers and
radiation-shielded thermocouples served as the primary sensing
equipment. A determination was made of the perimeter-mean
convection coefficient applicable to a horizontally ariented, smooth,
8.830-in-dia circular cylinder immersed at a particular location
within the JP-5 flame. ) {Author)

A73-38570 ¢ Film effectiveness and heat transfer coefficient
downstream of a metered injection slot. F, Burggraf and R. W.
Huffmeier {General Electric Ca., Aircraft Engine Group, Cincinnati,
Ohio). Americann Society of Mechanical Engineers and American
Institute of Chemical Engineers, Heat Transfer Conference, Atlanta,
Ga., Aug. 5-8, 1973, ASME Paper 73-HT-31. 12 p. 28 refs. Members,
$1.00; nonmembers, $3.00.

A73-38581 # The AEROSAT Programme. J. P. Contzen and
J. A Vandenkerckhove. American Astronautical Society, Annual
Meeting, 19th, Dallas, Tex., June 19-21, 1973, Psper 73-120. 14 p.

Tr}e aim of the Aerosat program is solely to respond to the
needs of the civil aviation authorities. States and international
organizations in a position to do so are to be encouraged to carry out
an internaticnal program to provide a satellite system for ax peri-
mentation and system evaluation. The development of specifications
of airborne equipments to operate in such system is also to be
encouraged. Details of Aerosat program contents are discussed
together with the institutional arrangements. G.R,

A73-38647 # Dynamic gust, landing, and taxi lozds dater-
mination in the design of the L-1011. W. A_ Stauffer and F. M.
Hoblit {Lockheed-California Co., Burbank, Calif.). Journal of Air-
craft, vol. 10, Aug. 1973, p. 469-467. 8 refs,

The approaches used to obtain dynamic gust, tanding, and taxi
loads in the design of the Lockheed L-1011 TriStar transport are
described. The dynamic gust loads were determined in accordance
with power-spectral concepts, utilizing a combination of mission
analysis and design envelope criteria, Landing loads were based on
conventional time history analyses. Taxi loads were obtained
statistically from time history analyses in which taxi on surveyed
runway profiles was simulated. A major part of both the gust and
taxi load determinations consisted of generating matching conditions
that enveloped the statistically defined loads. {Author)
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A73-38648 = # Propulsion system dasign for the ATT. G. L.
Brines {United Aircraft Corp., Pratt and Whitney Aircraft Div., East
Hartford, Conn.). {American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-760.} Journal of
Aireraft, val. 10, Aug. 1973, p. 487-480. Contract No. NAS3-15550.

The NASA funded Advanced Transport Technology (ATT)
systems studies are directed at identifying the optimum propuksion
system characteristics required for a low noise, low emissions levet
engine designed for an advanced commercial transport that employs
the supercritical wing technology. This transport could be in service
in the late 705 or earty 808 and would be designed for trans-
continental and international ranges with cruise speeds up to Mach
0.98. This paper reviews the significant results of the propulsion
system study, the implications in the propulsion design concept, and
the acoustically treated nacelle. [Author]

AT73-33649 « # Flight director design for a STOL aircraft. W,
R. Seitz {Bendix Research Laboratories, Southfield, Mich.) and R. E.
Goodson (Purdue Unijversity, West Lafayette, Ind.). Jourrnal of
Aircraft, vol. 10, Aug. 1973, p, 491-494, 16 refs. Grant No.
NGT-15-005061.

The study described here was intended to explore some ways of
giving the pilot the information necessary to perform as well as an
autopilot. A fixed-base flight simulator was built to study pilot/
director/aircraft  performance. Instrument rated pilots used the
different director-displays in an approach down to touchdown,
including a flare and decrab maneuver. Two well established areas of
control theory are combined in the design of the cockpit display.
Optimal control theory and the theory of manual contral are used to
find the feedback gains required to drive the display symbols.
Conclusions based on the simulator are presented. The results show
that the directer display developed in the work provides more than
adequate information for simulated landing in highly turbulent
conditions. {Author)

A73-38650 # Thrust reverser noise estimation. M. R. Fink
{United Aircraft Research Laboratories, East Hartford, Conn.).
Journal of Aircraft, vol. 10, Aug. 1973, p. 507, 508.

Thrust reverser noise estimates are needed for STOL aircraft
because sideline noise from reversers at approach power settings after
touchdown might excsed the takeoft sideline noise limit. There are
no rigorous analytical methods for predicting such noise. Qver-all
sound power level (OAPWL) was found to vary with jet velocity to
the sixth power as expected for dipole noise. Maximum over-all
sound pressure levels (OASPL) for a nozzle without a thrust reverser
was less than the minimum value measured with a reverser. FR.L.

AT73-39651 # Calculation of three-layer minimum-weight
panels a3 a problem of mathematical pregramming (Raschet trekh-
sloinykh panslei minimal’nogo ves: kak zadacha matematicheskogo
programmirovaniial. la. Ju. Godes and lu. M, Pochtman. Akademiia
Nauk S5SR, lzvestiia, Mekhanika Tverdogo Tela, May-June 1973, p.
134-140. 8 refs. In Russian.

The proper selection of parameters which will ensure minimum
weight and at the same time will satisfy the strength and stability
conditions is examined. The problem is solved in general formulation
as a linear-programming problem, using a random-search technique
{coordinate learning algorithm). V.P.

A73-38652 # Angular momentum and the aircraft-store
saparation problem. P. Daniels and T. A. Clare (U.S. Maval Material
Command, Naval Weapons Laboratory, Dahlgren, Va.). Journal of
Aircraft, vol. 10, Aug. 1873, p. 511, 512,

Aircraftstore separation is a serious consideration for both
weapon and aircraft designers. The weapon designer wants to avoid
the large release disturbance since it affects the weapon’s accuracy.
The aircraft designer wants to avoid the large releas2 disturbance
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since it is dangerous to the pilot and can result in damage to me
aircraft. One method for increasing the angular mementum of an
external store is to spin an internally mounted flywheel. This method
would work equally well for all types of racks, It is noted that a store
with an internally spinning flywheel, if dropped in the free fall mode,
would not spin appreciably because the store and the flywheel fall at
the same rate. Consequently, the torgue due to friction coupling
could not act efficiently. F.R.L.

AT73-38775 UHF airborne antenna diversity combiner eval-
uation. A. L, Johnson {USAF, Avionics Laboratory, Wright-Patterson
AF8, Ohiol. In: International Conference on Cammunications,
Seattle, Wash., June 11-13, 1973, Conference Recard. Volume 1.

Mew York, bnstitute of Electrical and Electronics
Engineers, Inc., 1973, p. 97 to 8-12.

The antenna combiner considered has four UHF input ports. A
filter and preamplifier on each port established the signal-to-noise
ratio for the system. The correlation techniques employed in the
antenna combiner removed the phase variations from separate
antennas and. provided a consistently better received signal level than
available from any single antenna elgment, 1 is pointed out that such
a tachnigue should permit the use of several simple antenna elements
on an aircraft 1o obtain consistently good antenna gain. G.R.

A73-28746 " Adaptive multibeam concepts for traffic man-
apement satellite systems. J. J. Bisaga, H. A. Blank, and $. A. Klein
(Computer Sciences Corp., Falls Church, Va.). In: International
Conference on Communications, Seattle, Wash., June 11-13, 1973,
Conference Record. Volume 1. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p. 21-18
to 21-27. Contract No. NASS5-21590.

The analysis of the performance of the various implementations
of the simultaneous system in the Atlantic and Pacific Oceans has
demonstrated that the use of adaptive system concepts in satellite
traffic management systems can greatly improve the performance
capabilities of these systems as compared to the corresponding
performance capabilities of conventional nonadaptive satellite com-
munications systems. |t is considered that the techniques developed
and analyzed represent a significant technological advance, and that
the performance improvement achieved will generatly outweigh the
increased cost and implementation factors, F.R.L.

A73-38755 Multipath channe! characterization for Aero-
sat. A. Schneider (Mitre Corp., McLean, Va.: Maryland, University,
College Park, Md.), In: Internationat Conference on Communica-
tions, Seattle, Wash., June 11-13, 1973, Conference Record. Volume
2. MNew York, Institute of Electrical and Elec-
tronics Engineers, 1nc., 1973, p. 31-30 to 31-35. 11 refs.

This paper describes the salient features of a model capable of
describing the principal characteristics of sea-scattered multipath for
aircraft/satellite links. The mode! differs from previous ones by
accounting for vector scattered fields and antennas of arbitrary
polarization and directive gain. An optional feature permits the
incorporation of the composite sea surface model so successfully
employed for vaclar backscatter. Spherical earth geometry is
employed. Developed for a typical example are the Delay and
Doppler Spread Functions and the Temporal and Two-Frequency
Correlation Functions. {Author)

A73-38756 Airborne digital data link terminal for com-
mercial airlines’ use. W. W. Sang (McDonnell Douglas Electronics Go.,
§t. Charles, Mo.). In: International Conference on Communications,
Seattle, Wash., June 11-13, 1873, Conference Record. Volume 2.

New York, Institute of Eiectrical and Electronics
Engineers, Inc., 1973, p. 34-2 10 34-4.

Physical and functional description of the airborne avionics of a
digital data link system designed for use by commercia! airlines. The
airborne equipment consists essentially of two units: a control unit
and a digital communications unit. Special attention is given 1o



.:eviewing the amplitude modulation, error detection circuitry, and
interunit communication concept used in the system. M.V.E.

A73-38757 The universal data link system for air/ground
communications. J. B. Thoren (American Airlines, Inc., New Yark,
N.Y.). In: International Conference on Communications, Seattle,
Wash., June 1113, 1973, Conference Record. Volume 2.

Mew York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 34-6 10 34-7.

Review of the results of an evaluation of the use of the universal
data link airborne airfground communications terminal operated in
the digital mode for air traffic control {ATC} and company purposes
on a 747 aircraft during normal scheduled flights. The results
indicate that digital communications offer a direct means for
including the aircraft terminal in ground ATC and company
automation systems and for reducing voice radio frequency con-
gestion and air/ground communications bottlenecks. M.V.E.

A73-38758 The ARING plan for implementing air/ground
DATALINK. N, D. Steele, Jr. {Aeronautical Radio, inc., Annapolis,
Md.}. ¥n: International Conference on Communications, Seattle,
Wash., June 11-%3, 1973, Conference Record. Volume 2.

New York, Imstitute of Electrical and Electronics
Engineers, Inc., 1973, p. 34-8 to 34-10.

Review of the historical background and accomplished im-
plementation progress of the advanced air/ground communications
concept, the DATALINK program. This program is shown to have
reached the stage of ongoing applications analyses and trials, Current
forecasts predict that approximately 95% of the air carrier fleet will
be implemented by 1978, M.V.E.

A73-38769 The ASTRO-DABS concept L. Schuchman
(Mitre Corp., McLean, Val. In: Internationai Conference on Com-
munications, Seattle, Wash., June 11-13, 1973, Conference Record.
Volume 2. . New York, Institute of Electrical and
Electronics Engingers, inc., 1973, p. 34-11to 34.15.

Review of the current stage in the ongoing fundamental concept
development work for a satellite-based advanced air traffic manage-
ment system that is to provide three-dimensional positional accuracy
of the order of a hundred feet together with universal coverage.
ASTRO-DABS is a hybrid satellite and terrestrial Discrete Address
Beacon System {DABS} concept affording very accurate surveillance
and navigation together with a reliable data link, which is believed
capable of realizing the satellite system potential in a cost-effective
manner and with limited hazards due to hostile acts against the
system. ttis projected for introductien in the 1990s. M.V.E.

A73-38760 The utility of data link to military aircraft
communication - An operational view. H. G. Raymond and J. M.
Cragie (TRW Systems Group, Redondo Beach, Calif.). In: Inter-
national Conference on Communications, Seattle, Wash., June 11-13,
1973, Conference Record. Volume 2. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p. 34-16
to 34-21. 6 refs. )

Review of the results of an analysis of the operational merits of
the airfground digital data link communications system in military
aircraft applications. The results obtained indicate that the digital
data link system can provide an important capability for transmitting
a wide variety of Air Force aircraft messages. But it cannot
completely supptant voice links.' The utility of the data link in
reducing channel congestion, improving link performance, and
providing such capabilities as increased accuracy and security, is
clear. Moreover, the input and output devices required for an aircrew
o use the data link are not overly compiex. M.V.E,

A73-38770 A rational basis for determining the EMC
capability of a system. R. B. Schulz [Southwest Research Institute,
San Antonig, Tex.). In: International Conference on Communica-
tions, Seattle, Wash., June 11-13, 1973, Conference Record. Volume
2. Mew York, Institute of Electrical and Eilec-
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tronics Engineers, tnc., 1973, p. 54-1to 54-8. Research supported by
the Southwest Research Institute.

A logical procedure is presented for determining the electro-
magnetic capability {EMC) of a system, based upon an analytical
approach developed earlier. The procedure 1§ illustrated using as &
system an aircraft with a manageable number of glectrical/electronic
subsystems. The result is a single number which can be used in 2
weapon system effectiveness equation and is generally useful not
only to EMC engineers, but also to other electronic engineers and
managers. Byproducts of the procedure are enhanced highlighting of
critical parameters for design purposes and a means for economic
evaluation of EMC efforts. (Author)

AT73-3871 Intrasystem  electromagnetic compatibility
analysis program. J. L. Bogdanor, C. E. Clark, M. D. Siegel, and G. L.
Weinstock (McDonnell Aircraft Co., St. Louis, Ma.). in: Interna-
tional Conference on Communications, Seattle, Wash., June 11-13,
1873, Conference Record. Volume 2. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p. 54-9
to 54-13. Contract No. F30602-72-C-0277.

The objective of the program described is to develop 2
computerized analysis program to allow the practical implementation
of EMC at all stages of an Air Force system’s life cycle, and the
capability must be applicable for use in ground, aircraft, and
space/missile systems. The major areas to which this program must
address itself in order to attain this objective are specification
generation, waiver analysis, design change evaluation, and tradeoff
analysis. The program achieves its objective by incorporating
state-of-the-art EMC analysis models into an efficiently ranning
routine which guickly evaluates the possible transfer modes of
electromagnetic energy from one egquipment into another. The
models are divided into four categaries: emitter models to determine
source outputs, transfer models to relate emitter outputs to receptar
inputs, receptor models to determine input responses, and system
models using the above three models to evaluate a complete weapon
system. {Author)

ATIIRTTE * § Study of control system effectiveness in al-
laviating vortex wake upsets. W. A. Johnson [Systems Technolagy,
Inc., Hawthorne, Calif.} and H. A. Rediess (MASA, Flight Research
Center, Vehicle Dynamics and Control Div,, Edwards, Calif).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Key Biscayne, Fla., Aug. 20.22, 1973 Paper
73-833. 10 p. 5 refs. Members, $1.50; nonmembers, $2.00. Contract
No. NAS4-1962.

The problem of an airpiane being upset by ancountering the
vortex wake of a large transport on takeoff or landing is currently
receiving considerable attention. This paper describes the technique

“and results of a study to assess the effectiveness of automatic control

systens in alleviating vortex wake upsets. A six-degree-of-freedom
nonlinear digital simulation was used for this purpose. The analysis
included establishing the disturbance input due to penetrating a
vortex wake from an arbitrary position and angle. Simulations were
computed for both a general aviation airpfane and a commercial jet
transport. Dynamic responses were obtained for the penetrating
aircraft with no augmentation and with various command augmenta-
tion systems. The results of this preliminary study indicate that itis
feasible to use an automatic control system to alleviate vortex
encounter upsets, {Author)

A73387177* # An approach 1o the synthesis of separate
surface automatic flight control systems. J. Roskam and S, Henry
{Kansas, University, Lawrence, Kan.). American Institute of Aero-
nautics and Astronautics, Guidance and Control Conference, Key
Biscayne, Fla., Auvg 20022, 1973, Paper 73-834, 8 p. 6 refs.
Members, $1.60; nonmembers, $2,00. Grant Mo, NGR-17-002-095.

A method is presented for the analysis of separate surface
automatic flight control systems. The feasibility of such systems is
demonstrated by the analysis of an example system, a separate
surface wing-leveler for a Cessna 172, This example system employs a
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separate surface aileron with 16% of the basic airplane roll controd
power. A 80% reduction in bank-angle qust response can be obtaired
when compared with the basic airplane. The system does not feed
back to the pilot's wheel. When failed (even ha.dover} the pilot
retains more than adequate control of the airplane. {Authar)

A73-38783 * # Digita! flight control design wsing implicit
model following. R. F. Stengel (Analytic Sciences Corp., Reading,
Mass.}. American Institute of Aeronautics and Astronautics, Guid-
ance and Controf Conference, Key Biscayne, Fla,, Aug. 20-22, 1973,
Paper 73-844. 14 p. 22 refs. Members, $1.50; nonmembers, $2.00.
Contract Mo. NASS- 10268,

A design procedure for determining the control gains of a
discrete-time (‘digital’) control system is presented. The method is
separahle into four distinct steps: {1} the definition of closed-loop
response criteria, (2) the choice of a discrete-time model which
provides the desired response, (3} the determination of control gains
which implicitly force the actual system to follow the desired
response, and (4) the reduction of the measurement state by the
intraduction of an “observer” (a form of integral-differentiat compen-
sation]. It is shown that a single desired response does not
completely define the ‘ideat’ system. The respanse criterion generally
leaves some parameters of the model unspecified, allowing two
courses for improving the model: {1} definition of additional
response criteria, or {2) redefinition of the discrete-time modsl for
improved implicit modei-following with the actual closed-loop
system, [Author}

AT3-38785 ¥ Redundant system design for advanced digital
flight eontrol. J. R. Sklaroff, F. G. Kilmer, and H. A. Padinha (IBM
Electronics Systems Center, Owego, N.Y.). American Institute of
Aeronautics and Astronautics, Guidance and Controf Conference,
Kay Biscayne, Fla., Aug. 20:22, 1973, Paper 73-846. 16 p. 14 refs,
Members, $1.50; nonmembers, $2.00.

Description of redundancy management technigues for the data
processing system used in digital fly-by-wire (DFBW) applicatians,
including the presentation of a preferred system configuration which
meets multiple fault tolerance and failure coverage requirements.
Operational requirements gre presented and translated into system
design issues, from which candidate redundancy management tech-
niques are developed, Technigue evaiuation is performed and
includes considerations of failure coverage, impacts on software/
hardware, detection and isolation of slow failures, and prevention of
channel divergence. A redundancy management design for a DFBW
data processing system is presented, {Author}

A73-38787 # An organized zpproach to the digital autopilot
design problem. H. Berman and R. Gran (Grumman Aergspace Corp.,
Bethpage, N.Y.). American Institute of Aeronautics and Astro-
nautics, Guidance and Control Conference, Key Biscayne, Fla., Aug.
2022, 1973, Paper 73-848. 12 p. 5 refs. Members, $1.50; non-
members, $2.00,

The design approach combines an orderly method for organizing
the autopilot software, the integrated digital autopilot, with a newly
developed set of digital control synthesis computer programs [known
o DIGISYN). DIGISYN, based an stochastic control and estimation
theory, accepts, as control requirements, upper bounds for the state
vector error and the desired vehicle response to either control
commands or external disturbances. Using a system dynamies model
which includes parasitic mades, DIGISYN collectively considers
system and sensor noise and external stochastic disturbances to
determine the maximum permissible sarmpte time, the optimal state
estimater, and a set of feedback gains to yield the desired response
characteristics. The unique feature of this approach is that sample
time is determined by propagating the state covariance matriy unsil
the specified error bounds are exceeded. {Author}
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A73-38799 # Automatic control of adverse yaw in the
landing environment using optimal control theory, D, Bischoff (UG,
Navy, Naval Air Test Center, Patuxent River, Md.), R. Duffy, and H.
Kaufman {Rensselaer Polytechnic Institute, Troy, N.Y.1. American
Institute of Aeronautics and Astronautics, Guidance and Controf
Conference, Key Biscayne, Fla., Aug. 20-22, 1973, Paper 73-861. 11
0. 14 refs. Members, $1.50; nonmembars, $2.00.

AT3-38800 * # A ‘type one’ servo explicit model following
adaptive scheme. |. Tiroshi and J. R. Elliott (MASA, Langley
Research Center, Hampton, Va.). American Instituts of Aeronautics
and Astronautics, Guidance and Control Conference, Key Biscayne,
Fla, Aug 2022, 1973, Paper 73-862. 8 p. Members, $1.50;
nonmembers, $2.00.

This paper describes ‘type 1" servo techniques applied to explicit
model following systems. The advantages of using these are: {1)
steady-state decoupling is provided for the controlied state varisbles
as determined by a reference input {the pilot command for example),
{2} overall stability of the decoupled adaptive scheme is guaranteed,
(3} a zero steady-state error for those state variables incorporating
integral feedback, to a constant input reference, and {4) improved
transient performance. Example calculations have been performed
using 2 mathematical mode! for a typical fighter aircraft and a
desired performance reference model based on satisfactory aircraft
flying qualities. Numerical results are given, {Author}

A73-38801 # A prectical load retief control system dasignad
with modsrm contro! techniquas. A. J. VanDierendonck, C. R. Stane,
and M. D. Ward (Haneywell, inc., Minneapolis, Minn.}. American
Institute of Aeronautics and Astronautics, Guidance and Controf
Conference, Key Biscayne, Fla., Aug. 2022, 1973, Paper 73863, 12
P- 5 refs. Members, $1.50; nonmembers, $2.00, Contract No.
F33615-72-C-2008.

Practicatizing quadratic optimal control algorithms were used to
design load relief systems far large flexible aircraft, In one example
predicted rms stresses at the wing root were reduced by more than
40 percent. Handling qualities or stability were not compromised.
The control is realized with @ gyro and three accelerometers affecting
ailerons and elevator - two accelerometers more than an existing
SAS. This paper describes the design approach, which uses an
optimization algorithm for limited measurement controf and com-
pensation filters. The quadratic performance index iz defined to
enforce good handling qualities and to limit the control system
bandwidth, Some later developments and results are also presented
with recommendations for future developments. {Author)

AT3-28808 ¥4 Optimal filtering and smoothing simulation
results for CIRIS inertial and precision ranging data. W, §. Widnall
{tntermetrics, Inc., Cambridge, Mass.). American fnstitute of Aero-
nautics and Astronautics, Guidance and Control Conference, Key
Biscayne, Fla., Aug. 20-22. 1973, Paper 73-872. 9 p. 9 refs.
Mernbers, $1.50; nonmembers, $2.00. USAF-supported research.

A73-38811 # The evaluation of autonomous navigation
systems for cruise vehicles. W. D. Lochrie (McDonnell Douglas
Astronautics Co., St. Louis, Mo.}. American institute of Aeronautics
and Astronautics, Guidance and Control Conference, Key Biscayne,
Fla., Aug. 20-22, 1973, Paper 73-874. 7 p. 6 refs. Members, $1.50;
nonmembers, $2.00.

The advent of small, low-weight Doppler radars and ‘the
development of automatic position-fixing schemes to augment
inertial navigation systems have made precision autonomous naviga-
tion possible for cruise vehicles on extended missions. This paper
presents numerical results of a detailed error analysis of a medium
accuray cruise vehicle imertial navigation system aided with a
barometric altimeter, Doppler radar and/or positian fixes, The
covartance analysis technique was used to evaluate system per-
formance as a function of mission description, environmental error



sources, system configuration, and sensor errors. The effect of using
a suboptimal Kalman mechanization is also presented. (Author)

A73-38821 * # STOL ride control feasibility study. G. O.
Thompson, D. L. Eslinger, C. K. Gordon, and R. O. [Dodson (Boeing
Co., Wichita, Kan.}. American Institute of Aeronautics and Astro-
nautics, Guidance and Control Conference, Key Biscayne, Fia., Aug,
20-22, 1973, Paper 73-885. 9 p. 7 refs. Members, $1.50; non-
members, $2.00. Contract No. NAS1-11683.

A study to determine the feasibility of developing a ride
smoothing control system for a passenger STOL aircraft has been
performed for NASA. The de Havilland DHC-6 Twin Otter was
selected for the feasibility study, since it is the only STOL aircraft
presently certificated and in use by a number of United States ait
carriers, The study indicated that a ride control system that
significantly reduces vertical and lateral accelerations can be
practically implemanted on the Twin Otter with minimum airplane
performance degradation. The system uses symmetrical ailerons,
elevator, rudder and spoiler control surfaces, with accelerometers and
rate gyros as motion sensors. (Author)

AT3-38822 #. Application of direct side force control to
commescial transport. 0. Mercier and R. Duffy {Rensselaer Poly-
technic Institute, Troy, N.Y.}. American Institute of Aeronautics and
Astronautics, Guidance and Control Conference, Key Biscayne, Fla.,
Aug. 20.22, 1873, Paper 73-886. 12 p. 17 refs. Members, $1.50;
nonmembers, $2.00.

A prefiminary investigation to determine the feasibility of the
use of direct side force contral (DSFC} by transport aircraft as a
means_for improvement in near-terminal area air traffic control has
been completed, |dealized modets of both the conventional lateral
sidestep maneuver involving coordinated banks and a wings-level,
zero-yaw sideslip maneuver possible with DSFC have been developed
and compared. These idealizations, when subjected to various
trajectories contraints indicate 3 potential improvement in down-
range distance required 1o correct an initial lateral offset of the order
of twenty per cent. [Authorl

A73-38823 # Direct side-force control for STOL transport
airceaft. M. W. M. Jenkins {Lockheed-Georgia Co., Marietta, Ga.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Key Biscayne, Fla., Aug. 20-22, 1973, Paper
73-887. 12 p. 8 refs. Members, $1.50; nonmembers, $2.00. Research
supported by the Lockheed-Georgia Independent Development
Funds. ’

An exploratory analytical study, a simulation study, and awind
wnnel test have shown that direct side-force control is an effective
augmentation to roll controb for the lateral maneuvering of a
four-engined STOL transport aireraft. In addition, direct side-force
provides a good lateral trim device during approach and fandings in
cross-winds. Generation of sufficient side-force at the low speeds
appropriate to STOL tanding is not practical by normal aer namic
means. It was found that lateral vectoring of the propulsive engines
provided sufficient side-force without penalty to the field per
formance of the-vehicle. {Author)
A73-38832 # Digital information managament system of
navigaticnal and flight data for post-1975 fighter aireraft. G. W.
Scott (Northrop Corp., Palos Verdes Peninsula, Calif.) and D. A,
Williams {USAF, Avionics Laboratory, Wright-Patterson AFE, Ohiol..
American Institute of Aeronautics and Astronautics, Guidance and

_ Control Conference, Key Biscayne, Fla., Aug. 20-22, 1873, Paper
73-897. 8 p. 5 refs. Members, $1.50; nonmembers, $2.00.

A73-38835 # Data compression in recursive estimation with
spplications 1o navigation systems. A N Joglekar and J. D. Powell
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{Stanford University, Stanford, Calif.}. American Institute or Aero-
nautics and Astronautics, Guidance and Controf Conference, Key
Biscayne, Fla., Aug 20-22, 1973, Paper 73-901. 10 p. 18 refs.
Memibers, $1.50; nonmembers, $2.00. Contract  No.
F33615-72-C-1297.

Description of a data compression technique which averages
batches of data. In this technique, preprocessing is accomplished by
averaging a batch of measurements between successive Kalman filter
updates. Guidelines are given for averaging such as, how often to
sample the data, when 10 average, and how many data points to
average. The averaging technique is applied to aircraft navigation
using two DMEs and either air data or inertial data. The results
demonstrate that significant computation time reductions are
possible with little covariance degradation for many cases. VOR/
DME flight data concerning aircraft landing approaches were used 1o
verif?; the analysis and show good agreement with the analytical
predictions. {Author)

A73-38837 4 Monlinesr trajectory following in the tmrminal
area - Guidance, control and flight mechanics concepts using the
microwave landing system. P, Madden and M. Desai (Charles Stark
Draper Laboratory, Inc., Cambridge, Mass.). American Institute of
Aeronautics and Astronautics, Guidance and Control Conference,
ey Biscayne, Fla,, Aug 20022, 1973, Paper 73-9003. 15 p. B refs.
Members, $1.50; nonmembers, $2.00. U.S. Department of Trans-
portatian Contract No, TSC-661,

A73-39015 1APs can solve V/STOL control problems. K.
F. Becker and L. H. Mathis {Sperry Rand Corp., Vickers Div., Troy,
Mich.). Hydraulics and Preumnatics, vol. 26, Aug. 1973, p. 93-96.

The integrated actuator package (IAP) is a flight control
actuator in which a complete hydraulic power supply is integrated.
Package electrical power is supplied from the aircraft electrical
system, and is converted 10 hydraulic power at the control surface. A
typical installation of an |AP for flaperon control on a V/STOL
aireraft peemits the FAP to function full-time as an aileron control
regardless of flap position. When flaps are fully extended, the aileron
still functions regardless of its position within the airstream. F.R.L.

A7339026 Nitride inclusions in titanium ingots - A study
of possible sources in the production of magnesium-reduced sponge.
J L. Henry, S. D. Hill, J. L. Schaller, and T. T. Campbell {U.S5.
Bureau of Mines, Albany, Ore). Metallurgical Transactions, vol. 4,
Aug, 1973, p. 1859-1864, & refs.

AT3II8127 Investigation of microwave scattering by tall
buildings. E. N. Bramley and 8. M. Cherry (Science Research
Council, Radio and Space Research Station, Slough, Bucks.,
England). institution of Electrical Engineers, Proceedings, vol. 120,
Aug. 1973, p. B33-842.

The paper describes measurements of the scattering coefficient
of a number of tall buildings made at 9.4 GHz using a bistatic
pulse-radar method. A helicopter-borne transmitter was flown near
the building under investigation, and the direct and scattered signals
were compared at a distant fixed receiver, At distances of a few
hundred-metres from a building, the scattered field was only a few
decibels weaker than that incident on the building when specular
conditions were satisfied, In nonspecular conditions, the scattering
coefficient was typically of order -30 dB; scattering with vertical
polarisation was generally a few decibels stronger than with
harizontal polarisation owing to the difference between the cor-
respanding reflection coefficients of the building materials. The
geometrical factors detérmining the level of scattering have been
considered theoretically, and it has been shown that in simple cases
the measured absolute level, and its dependence on azimuth,
elevation and range, can be reasonably wel explained in terms of
scattering from a number of smooth flat elements and corner
reflectors. {Author)



A73-39210

A73-39210 Annual Corporate Aircraft Safety Seminar,
18th, Arfington, Va., April 1-3, 1973, Proceedings. Seminar spon-
sored by the Flight Safety Foundation. Arlington, Va., Flight Safety
Foundation, Inc., 1873. 118 p. $10.00.

The potential and actual capability of instrument landing
monitor (ILM} systems is evaluated, and papers are presented on
emergency equipment for total electric aircraft, oxygen safety in
corporate aircraft, crew coordination, and cockpit discipline. Long
range views On executive aircraft operations, reducing the risk of
corparate accidents, and problems with the aircraft/runway interface
are treated.

F.R.L.

AT3I38211 # The potential and actual capability of the
ILM. R. C. Schilling (Swissair AG, Kloten, Switzerland). In: Annual
Corporate Aircraft Safety Seminar, 18th, Arlington, Va,, April 1-3,
1973, Proceedings. Arlington, Va., Flight Safety
Foundation, Inc., 1873, p. 1-12,

An instrument landing monitor {ILM} evaluation program run
by Swissair is described. The ILM concept goat is to restore the poor
or missing natural visibility by synthetic visipility of sufficient
accuracy and integrity, regardless of actual weather and surface
conditions. The Texas Instruments |LLM used is a special short-range
high-resalution Ka-band radar designed for mapping the approaching
runway. Results achieved to date confirm the ILM concept. They
show that it is feasible 1o have a system fitting OC-9 dimensions and
providing one to two nautical miles synthetic visibility. F.R.L.

AT7339213 & Emergancy equipment for total electric air-
craft. G. Gutlett, in: Annual Corporate Aircraft Safety Seminar,
18th, Arlington, Va., April 1.3, 1973, Proceedings.

Arlington, Va., Flight Safety Foundation, Inc., 1973,
p. 22-25.

The introduction of jet aircraft into the corporate business fleet,
coupled with the equipment changes that were made, resulted in
aircraft where all instruments are electrically powered {in some cases

-all attitude instruments are ac-powered). Problems with static
inverters and nickel-cadmium batteries are discussed, as well as
possible emergency transmitters, The emergency power supply is the
beart of the system. M is very impertant that there is a capability of
testing the battery pack’'s capacity. Battery discharge times and
methods of determining them are considered. F.R.L.

AT3-389214 # Presentation for the ground safety panel. C. E.
Smith [Pan American World Airways, Inc., Teterborg Airport, N.J.}.
in: Annuat Corporate Aircraft Safety Seminar, 18th, Arlington, Va.,
April 1.3, 1973, Proceedings. Atlington, Va.,
Flight Safety Foundation, Inc., 1973, p. 28, 27,

Application of the National Fire Protection Association
pamphiet 408, which covers aircraft hangars, is discussed. The
insurance rates for hangars are predicated on the type of construc-
tion and the degres of fire protection pravided. The provision of fire
protection in a hangar on an airport whers sufficient water is
available to support such systems can most often pay for ftself over
the term of occupancy by reduced insurance premiucms, F.R.L.

ATIIOE # Crew coordination &nd cockpit discipline
panel. E. C. Montgomery {(National Transportation Safety Board,
Washington, D.C.). In: Annual Corporate Aircraft Safety Seminar,
18th, Arlington, Va., April 1-3, 1973, Proceedings.

Arlingtan, Va., Flight Safety Foundation, inc., 1973,
p. 35-38,

The professional pilot and his relationship to the cause factor in
gircraft accidents is discussed, and the safety records for air taxi, air
esiiier, and corporate/executive pilots are reviewed. The dilernma of
the professional pilot is reflected in causal factors where he must

530

operate with a cantradiction of attitudes, i.e., safety is demanded but
delays are not tolerated. The accident rate for corporate/executive
flying in 1970 was 3.92 times that of the air carriers. |t is suggested
that the differential can be narrowed by more exacting training and
the development of greater cockpit discipline. F.R.L,

A73-39217 Crew coordination and cockpht disciplice
panel. W. Moran (American Aitlines, tnc., New York, N.Y.). In:
Annual Corporate Aircraft Safety Seminar, 18th, Arlington, Va.,
April 1-3, 1973, Proceedings. Arlington, Va.,
Flight Safety Foundation, Inc., 1973, p. 39-42.

American  Airlines’ philosophy on crew coordination and
discipline during approach is described. What is needed is to create a
climate wherein the facts, if they are worthwhite, are expressed in
such 8 way that self-discipline will result. Procedures are taught to a
specified level of proficiency, and this carries through ground school
10 the cockpit procedures trainer, to the flight simulator, into the
airplane locally, on to the line during the fine-training phase, and
then through recurrent training to proficiency. F.R.L.

A73-39218 # Longrange views on executive aircraft opsra-
tions. W. von Braun {Fairchild Industries, Inc., Germantown, Md.).
In: Annual Corporate Aircraft Safety Seminar, 18th, Arlington, Va.,
April 1-3, 1973, Proceedings. Arlington, Va.,
Flight Safety Foundation, Inc., 1973, p. 45-67.

It is considered likely that there will be executive Jet transports
fiying before 1280 that are at least a hundred miles per hour faster
than today's aircraft. Future aircraft will use the supercritical wing
and the ‘area-ruled’ body to attain higher speed without using more
fuel. These improvements in aerodynamics will be accompenied by
further improvements in engines. Problems of neighberhood a¢-
ceptance and of better designed airports are considered. Air traffic
contrgf jobs in high density areas can be carried out much more
efficiently with equipment that is available today. Aspects of the
operation of the Space Shuttle and training requirements for
executive flight crews are treated. Attention is given to simulator
training. FAR.L

A73-39219 ¥ Reducing the risk of corporete accidents. C. A.
McKinnon (Flight Safety Foundation, Inc., Arlington, Va). In:
Annual Corporate Aircraft Safety Seminar, 18th, Arlington, Va,,
April 1-3, 1973, Proceedings. Arlington, Va,,
Flight Safety Foundation, Inc., 1973, p. 58-78.

It is felt that nonprecisian approaches represent a large
proportion of corporate/executive atrcraft accidents, It is part of the
nature of corporate flying that there is involvement with girports
that do not have full ILS. Corporate operators would be well advised
to adopt the airline philosophy in regard to nonprecision approzches
and add both ceiling and visibility to the minimums stated, There
was a high incidence of accidents on nonproductive flights, and it is
suggested that this is indicative of a fower level of cockpit discipline
on this type of flying. Problems of hydroplaning and tire failure are
examined. F.R.L

A73-38220 @ Problems with the aircraft/runway intarfces.
M. Volz (United Air Lines, Inc., Chicaga, 11L). In: Annual Corporate
Aircraft Safety Seminar, 1Bth, Arlington, Va., April 1-3, 1973,
Proceedings. Arlington, Va, Flight Safety
Foundation, Inc., 1973, p. 79-85.

The discussion involves runway friction measuring research and
the dissemination of this information, plus United Air Lines
approach to runway length requirements and procedures for landing
on wet or slippery runways, Considerable formal research has been
undertaken by a joint NASA-FAA-USAF team using a Boeing 727
and & Douglas DC-9, The general topics discussed dealing with
approach and landing include the stabilized approach as an extension
of UAL poficy, a review of the pertinent rules which govern landing
operations, some of the variables which affect an approach and
landing, and directional control and stopping after touchdown,

F.R.L.



AT73.39245 # A fatigue test program for the wing of the
Jantar §ZD-37 sailplane (Program proby zmeczeniowej skrzydla
szybowea SZD-37 Jantar). W. Stafiej (Osrodek Badawczo-
Rozwojowy Szybownictwa, Bielsko-Biala, Poland).  Technika
Lotnicza i Astronautyczna, vol. 27, July 1973, p. 1218, 23, 24,40
13 refs. In Polish, .

Characteristic ioads sustained by wing structures of comgpetition
sailplanes in various phases of operation are described together with a
series of fatigue tests developed for the Jantar SZD-37 wing
constructed exclusively of laminate composite materials. The test
program is divided into loading phases corresponding to taxi
conditions, takeoff, landing, gusts, launching, and aerobatic
maneuvers. : T.M.

A73-39248 # Meeded - Rational testing of asrospsce ve-
hicles. A. M. Smith {General Electric Co., New York, MY )and T.D.

Matteson {United Air Lines, Inc., Chicago, lIL}. Astranautics and

Aeronautics, vol, 11, Aug. 1873, p. 68-72.

Selected results are presented from a survey of the role of
testing in achieving aerospace systems effectiveness. The survey
clearly points to a need for a more scientific approach 1o the
specification, planning, and conduct of test programs. It also
indicates a need for rigorous industry-wide attack on the broader
analysis and interpretation of test results, with the ultimate aim of
defining test methods, techniques, and practices that will yield more
return per tast doklar, : M.V.E.

AT339249 _Effects of thermal and mass diffusivities on
the buming of fuel droplets. A. 5. Kesten {LInited Aircraft Research
Laboratories, East Hartford, Conn.). American nstitute of Chemical
Engineers and American Society of Mechanical Engineers, National
Heat Transfer Conference, 14th, Atlanta, Ga., Aug 5-8, 1973,

AICHE Preprint 22. 9 p. 6 refs.Members, $1.00; nanmembers, $3.00.
Flames enveloping burning fuet droplets are established by the *

diffusion and reaction of fuel and oxidizer and the conduction of
heat from the flame region to the vaporizing liquid. Various medels
of fuel dropler diffusion flames are founded upon the guasi-steady
flame front model of Williams. This model considers the entire
combustion reaction to take place at a flame surface with the rates of
transport of fuel and oxidizer to the flame surface occurring in
stoichiometric proportions. Reaction is assumed to occur instan-
taneously upon arrival of the reactants at the flame surface.
Additional simplification in the representation of the droplet
combustion process is achieved by assuming that thermal and mass
diffusivities are equal. This restriction is removed in the rmodel
presented here in order to examine the effects of different thermal
and mass diffusivities an the droplet burning process. The marked
sensitivities of burning rate, flame front position and peak tempera-
ture to the ratio of thermal ta mass diffusivity are noted. Variations
in flame structure and oxygen concentration profiles with diffusivity
ratio are illustrated for the case of ethanol droplet combustion,
{Author}

A73-38274 Discourse on comparisons between com-
mercial and military aircraft logistics. J. F. McDonald {Flying Tiger
Line, Inc., Los Angeles, Calif.}. L ogistics Spectrum, vol. 7, Fall 1973,
p. 19-26, 37.

Logistics planaing operations in commercial and military avia-
tion are compared in terms of support and maintenance practices
dictated by different operational environments. The évolution of
various logistics skills as dictated by increasing comptexity of aircraft
and their uses is summarized, and explanations are provided for such
categories of maintenance as scheduled overhaul, on-condition
inspection, and condition monitaring. Differences between military
and civil aviation are pointed out with respect to avoidance of vehicle
and system complexity through fundamental design analysis,
economic aspects of optimum spare engine quantitias, progressive
divergence of-basic designs, and the use of built-in test equipment.

T.M.
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AT3-39275 Rationale of a new maintenance concapt. B.
H. Colmery {U.S. Naval Air Systems Command, Washington, D.C.).
Logistics Spectrum, vol. 7, Fall 1973, p. 27-31, 37 .
Previous aircraft preventive maintenance in both civilian and
military operations had been performed on some fixed interval of
calendar time, flight time, or number of cycles. New maintenance
concepts described in this paper eliminate mwch of the prior

" inspection and perform most overhauls and replacements on 3

flexible schedule. While there are shades and variations of practices,
the new airline maintenance concepts essentially determine the
frequency necessary for preventive maintenance by two techniques
termed on-condition maintenance and condition monitoring Factors
governing reliability are used to demonstrate why these two
techniques are able to decrease preventive maintenance costs, to
reduce failures, and at the same time 10 increase safety. T.M.

A73-39357 # Designing equal-life minimum-weight truss
structures {Raschet ravnozhivuchikh sterzhnevykh konstruktsii hai-
men'shego vesa). fu. D, Safronov {Kazanskii Aviatsionnyi institut,
Kazan, USSR}. Problemy Frochnosti, vol. 5, June 1973, p. 26-30. 6
refs, 1n Russian. .
The principles of designing minimum-weight truss systems for
lower than permissible fatigue crack propagation rates are examined.,
The principles of designing truss systems of prescribed weight &
minimum fatigue crack propagation rates are also studied. Steady
cyclic loads in the elastic region are assumed in each case. The
concept of a permissible stress {with respect to service life} for which
the fatigue crack propagation rate is equal to the permissible rate is
introduced in the analysis. Examples of ‘equal-life’ beams and
trusses, in which fatique cracks (regardless of their location} will
propagate at the permissible rate are presented. V.E

A73.39374 ¥ Longitudinal-torsional .vibrations of rotors
{Prodol’ no-kruti'nye kelebaniia rotorovl. 8. F. Shorr, V. 0. Bauer,
and E. A. Kuznetsov {Tsentral'nyi Nauchno-lssledovatel’skii institut
Aviatsionnogo Motorostroeniia, Moscow, USSR). Problemy Proch-
nosti, vol. 5, July 1973, p. 32-3B. 6 refs. In Russian. : .
Consideration of the phenomenon of coupling of longitudinal
and torsional vibrations in turbomachine rotors with bladed disks.
The simplest cause of linear cotpling of longitudingl and torsionat
vibrations of rotors lies in the setting of the working blades at an
angle to the plane of rotati\o’n of the disks. To illustrate this cause, an
elementary rotor scheme is considered, the shaft of which consists of
two segments of constant cross section connecting three rigid disks.
Another factor causing linear coupling is flexural compliance of real
disks. This is illustrated by considering an elastic plate with a
distributed mass along the perimeter. A situation is then described in
which couplﬁng of longitudinal-torsional vibrations in rotor systems
can occur as a result of.nonlinear effects. A system of nonlinear
equatians for the strains of a circular shaft is applied to an analysis of
tongitudinal-torsional vibrations of a rotor system consisting of a
cantilevered shaft section with a biaded rigid disk. AB.K.

AT73-39406 Controt requirements for siing-load stabiliza-
tion in heavy lift heficopters. 5. J. Asseo and R, F. Whitbeck
(Calspan Corp., Buffalo, N.Y.). American Melicopter Seciety,
Journal, val. 18, July 1973, p. 23-31. 9 refs. Research supported by
the Calspan Corp.; Grant No. DAAJ02-72-C-0027.

This paper discusses the control requirements for, stabilizing
externally slung loads in heavy lift helicopters. Linearized equations
of motion of the helicopterfwinch/cable/load complex are developed
for a level flight condition at constant airspeed and for a variable -
suspension geometry. These equations are then used in conjunction
with madern contiol theory to design several control systems, each
of which stabilizes' the load for a given type suspension. Load
stability, winch power requirements and the dynamic performance of
the winch controlled systems are then compared against (one, two or
three) fixed point designs. {Author)



A73-39522

A73.39522 A new method of solving one-dimensi?u:lai
unsteady flow equations and its application to shock wave stability
in sonic infets. A. A. Fathy {Cairo University, Cairo, Egypt) and E.
Lurmsdaine (Tennessee, University, Knoxvilfe, Tenn.], In; Midwestern
Mechanics Conference, 13th, Pittsburgh, Pa., August 13-15, 1973,
Praceedings. Pittsburgh, University of Pittsburgh,
1973, p. 153-166. 13 refs. NSF Grant No. GK-5030A1.

A73-39547 * Nonlinear response of. plates subjected to
inplane and lateral pressure puises. L. J. Knapp {Westinghouse
Electri¢ Corp., Pittsburgh, Pa). In: Midwestern Mechanics Con-
ference, 13th, Pittsburgh, Pa., August 13-15, 1973, Proceedings.

Pittsburgh, University of Pittsburgh, 1973, p.
733744, 7 refs. Grant No. NGR-33-013-030.

The nonfingar response of a rectangular plate exposed to a
far-field senic baom disturbance is studied. The plate is subjected to
both lateral and in-plane disturbances. The lateral disturbance is in
the form of an N-shaped pressure pulse, and the in-plane disturbance
is represented by a sinusoidal puise. The equations of motion are
reduced to a set of nonlinear coupled ordinary differential equations
using Galerkin’s method. These equations are solved numerically
using Hamming's {1959) modified predictor-corrector integration
mathad, The effects of in-plane boundary conditions and in-plane
inertia are investigated. The nontinear results, when comgpared to the
finear theory, serve to delinrate the realm of validity of the linear
theory. {Author}

A73-39624 4 Geophysical effects of Concords sonic boom.,
F. H. Grover (LK. Atomic Energy Authority, Brimpton, Berks.,
England). Royal Astronomical Society, Quarterly Journal, vaol, 14,
June 1973, p. 141-160. 18 refs,

Test flights which commenced in 1970 took place along an
authorized route, the so-called 'Boom Corridor' which ran north to
south down the west coast of Britain, The flights provided an
opportunity for direct measurement of the acoustic pressure in-
tensities produced at ground level by sonic booms from the
Concorde, and of other effects such as the vibrations induced in
buildings lying in the path of the boom. Ground motion associated
with the overflights was recorded by seismographic instruments. The
acoustic and seismic manifestations of the sonic baom can be much
influenced by the topography and geology of the site of recording.
Close range and distant acoustic and seismic effects are discussed, as
well as the significance of the ground motion to structures.  F.R.L.

AT3-39537 Copper and silver corrosion by aviation tur-
bine fuets. R. P, Tripathi, |. B. Gulati, 5. 5. Pandey, and H. 5.
Rohatgi (Indian Institute of Petroleumn, Dehradun, india). { & EC -
Industrial and Engineering Chemistry, Product Research and De-
velopment, vol. 12, Sept. 1973, p. 227-231. 10 refs.

An investigation was conducted concerning the types of sulfur
compounds which can cause ¢arrosion, giving attention atso to the
maximum ratios of these compounds which. can be tolerated without
causing corrosion to either copper or silver strips under standard
conditions of the tests, The variations in composition of sulfur
compounds and the inhibiting effect of organic peroxides toward
corrosion by elemental sulfur have also been studied. G.R.

A73-39659 Progress report on the L-1071 TriStar, J. P,
Geddes {Interavia, Los Angeles, Calif.). Interavia, vol. 28, Aug. 1973,
p. 851-855,

The first L-1011 began revenye service with Eastern Air Lines in
Aprit 1972, Aspects of TriStar production are discussed, giving
attention to labor problems and a weight-saving program. One year
after first service began, a fleet of 27 TriStars had accumuiated
31,238 hours, TriStar sales are considered and the needs for a family
of wide-body trijets for a number of diflerent uses are examined,

G.R.
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AT73-39660 RB.211 - The birth pains of a big engine. M.
Nibloe {Interavia, 5.A., Geneva, Switzerland}. /n teravia, vol, 28, Aug
1973, p. 856-858.

The development of the RB.211 turbofan is considered, giving
attention 10 the resumption of work after the shattered original
Rolls-Royce company had been resuscitated with the formation of
Rolls-Royce (7971} Ltd. Difficulties on account of disk failures
could be overcome when it was found that the so-called A-disks,
from the top half of the titanium billets were more prone to failure
than the B-disks, from the bottom half of the billet. Inservice
problems and solutions are discussed together with the organization
of the aerospace company, development aims regarding the RB.211,
and modifications for improved engine performance. G.R,

A73-39661 Fire-fighting in the wide-body era. K. Hohle,
Interavia, vol. 28, Aug. 1973, p. B59-864.

Questions of the evolution of fire-fighting equipment arg
considered, giving attention to the fast fire appliances with aH-wheel
drive introduced in the early fifties. The introduction of the Boeing
747 and other wide-bodied aircraft brought the latest innovations
and also a clash in fire-fighting concepts. ICAD recommendations
relating to the protection to be provided are discussed together with
aspects of fire brigade reaction time and the types of fire-
extinguishing agents to be used. G.R.

AT3-39662 Flight deck evolution. I, L. F. E. Coombs.
Interavia, vol, 28, Aug. 1973, p. 879-882.

In the early 19505, attention was being given increasingly to the
visual prablems of the pilot during the final stage of an approach to
land in poor visibility conditions. The number of instruments on the
flight deck increased with the advances in aircraft performance.
Questions of jet aircraft flight deck design are discussed together
with developments regarding the supersonic aircraft flight deck and
future flight decks making use of the digital computer and CRT
interfaces. G.R.

AT73-38663 Engineering aspects of variable pitch fan. D. G.
M. Davis (Dowty Rotol, Ltd., Gloucester, England}. interavia, vol,
28, Aug. 1973, p. 885, 886,

The objective being sought is to synchronously rotate the blades
of the single-stage axial compressor used at the frant of a gas turbine
engine about their pitch axis, while the fan itseff is rotating. The
basic objective is made more complex by the rate at which the blades
must move, the angle range which must be catered for and the
fail-safe features which must be provided, Efforts required to solve
the blade retention problem on propellers are considered. G.R.

A73-38771 Intrasystem  electromagnetic compatibility
analysis program, J. L. Bogdanor, C. E. Clark, M. D. Siegel, and G. L.
Weinstock (McDonnell Ajrcraft Co., St. Louis, Mo.). in: Interna-
tional Conference on Communications, Seatte, Wash., June 11-13,
1973, Conference Record. Volume 2, New York,
Institute of Efectrical and Electronics Engineers, Inc.,, 1973, p. 649
to 54-13. Contract No. F30602-72.C-0277,

The objective of the program described is to develop a
computerized analysis program to allow the practical implementation
of EMC at all stages of an Air Force system’s life cycle, and the
capability must be applicable for use in ground, aircraft, and
space/missile systems. The major areas to which this program must
address itself in order to attain this objective are specification
generation, waiver analysis, desian change evaluation, and tradeoff
analysis. The program achieves its objective by incorporating
state-of-the-art EMC analysis madels into an efficiently running
routine which quickly evaluates the possible transfer modes of
electiomagnetic energy from one equipment into another. The
models are divided into four categories: emitter models to determine
source outputs, transfer models to relate emitter outputs to receptor



inputs, receptor medels to determine input responses, and system
models using the above three mcdpls 1o evaluate a compléte weapon
system. . {Authar)

A73-30807 Instability of an elliptic jet D. G. Crighton :

{Imperia! College of Science and Technology, Londgn, England).
Journal of Fluid Mechanies, vol, 59, Aug. 7, 1973, p. 665-672. Drefs.
Research supported by the Ministry of Defence. '

The dispersion equation for waves on an infinite uniform et
column of elliptic cross section is derived, and approximated for
large eccentricity with the aid of new asymptotics for the modified
Mathiew functions. It is shown that the effect of appreciable
eccentricity on lateral disturbances is greatly to reduce their growth
rates, below those for a circular jet, regardless of whether the
disturbance grows spatialiy or temporally, For *vertical’ disturbances
it is shown that the behavior of waves of general fength is
qualitatively similar to that of lang waves an a two-dimensional jet.
Thus the mode symmetric about the major axis has small growth
rate, whether the mode grows temporally or spatially, while the
mode antisymmetric about the major axis has small growth rate if
tempora!lv] growing, but large growth rate if spatially growing.

{Author)

A73-39808 Pressure fields over hypersonic wing-bodies at
moderate incidence. N. Malmuth {Rockwell International Science
Center, Thousand Oaks, Calif.). Journal of Fluid Mechanics, vol. 59,
Aug. 7, 1873, p. 673-691. 24 refs. Contract No. F44620-71-C-0021,
Delta wings with conically subsonic cone-hodies mounted on
their compressive side are anatyzed in the hypersonic small distur-
bance regime. The weakly three-dimensional conditions associated
with slender parabolic Mach cones are used to validate a linearized
rotational approximation of the flowfield. A combined integral-series
representation is obtained for the pressure distribution between the
wing-body and shock wave for arbitrary body cross sections, and is
specialized to give analytical formulas for arbitrary-arder polynomial
transverse contours, Numerical results are presented for wedge,
paraboiic, and higher-order cross sections illustrating the dominant
character of the cross-flow stagnation singularity associated with
sharp wing-body intersections having a finite slope discontinuity. Itis
shown that the pressure has a logarithmic infinity at this secondary
leading edge, as in corresponding Prandd-Glauert irrotational flows.
(Author}
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N73-27886%) Scientific Translation Service, Ann Arbor. Mich.
THE INFLUENCE OF AN INCLINED JET ON THE FLOW
FIELD IN THE VICINITY OF A LIFTING SURFACE AND
ON ITS AERODYNAMIC COEFFICIENTS. PART 2:
UTERATURE SURVEY
M. Seidel Washington NASA Ju. 1973 68 p refs Transl
into ENGLISH of "Der Einfluss eines geneigten Strahles auf das
Atroamungsfeld in der Umgebung eines Leitwerks sowie auf
dessen Luftkraftbeiwerte. Teil 2: Literaturuebersicht™, DFLR,
Inst. for Aerodyn., West Germany, report DFLR-69/3, Jan. 1969
82 p
{Contract NASw-2483)
- (NASA-TT-F-14867; DFLR-69-3) Availi NTIS HC $5.00 CSCL
01A
An extensive litarature survey on jet propagation and jat
interference up to the yaar 1967 is presented. The repoit contains
numarous figures from the most important references. Author

N73-27887*} National Asronautics and Space Administration.
Lawis Resaarch Center, Claveland, Ohio.
FULL-SCALE EXPERIMENTS WITH AN EJECTOR TO
REDUCE JET ENGINE EXHAUST NOISE
Bruce J. Clark Washington Aug. 1973 31 p refs
(NASA-TM-X-2841; E-7445) Avail; NTIS HC $3.75 CSCL
20A

Experiments with a modified J85 turbojat engine and ejector
resulted in noise power feductions as large as 13 decibels in
the low-frequency range. High-frequency noise power. which
appeared 1o originate mainly from the mixing processes within
the ejector, ingreased. Peak velocities at the ejactor exit were
reduced by one-half to two-thirds, although survey rakes showed
that mixing was not complete. Acoustical lining ingide the ejector
would reduce the perceived noise level (in PNdB} by removing
rmuch of the high-freguency noise. Author

N73-27B88%; National Aeronautics and Space Administration.
Ames Ressarch Centar, Moffett Field. Calif.
ON THE NUMERICAL SIMULATION OF THREE-
DIMENSIONAL TRANSONIC FLOW WITH APPLICATION
TO THE C-141 WING
Harvard Lomax. Frank R. Bailey. and Wiliem F. Ballhaus
Washington Aug. 1973 51 p refs
“(NASA-TN-D-6833; A-45B83} Avail’ NTIS HC $3.00 CSCL
oc

Results computad by a finite-difference. relaxation algorithm
are presented for the supercritical flow (M = 0.825) about the
C-141 airplane wing. which has sweep. taper. and twist.
Comparisons with both wind-tunnel and flight data indicate that
computed solutions of the classical transonic small disturbance
equation can accurately simulate high Reynolds number flows
when the shock sweep angie is small. it is also shown that this
equation poorly approximates the complate potential equation
when embedded shock waves are swept at angles greater than
about 16 deg. Hence, a more consistent small disturbance equation
is derived for use in more general cases. Author
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N73-27894

N73-27890*# General Electric Co., Cincinnati, Ohio.  Aircraft
Engine Group.

ANALYTICAL METHOD FOR PREDICTING YHE PRESSURE
DISTRIBUTION ABOUT A NACELLE AT TRANSONIC
SPEEDS Final Report

J. S. Keith, D. 8. Fergusen, C. L. Merkle, P. H. Heck and D. J.
Lahti Washington NASA Jul. 1873 156 p refs

(Contract NAS1-10804}

"(NASA-CR-2217) Avail: NTIS HC $3.00 CSCL 01A

The formulation and development of a computer analysis
far the calculation of streamlines and pressure distributions around
two-dimensional (planar and axisymmetric) isolated nacelles at
transonic speeds are described. The computerized flow field
analysis is designed to predict the transonic flow around long
and short high-bypass-ratio fan duct nacelles with inlet flows
and with exhaust flows having approptiate aerothermodynamic
properties. The flow field boundaries are located as far upstream
and downstream as necessary to obtain minimum disturbances
at the boundary. The far-field lateral flow field boundary is
analytically defined to exactly represent free-flight conditions or
solid wind tunnel wall effects. The inviscid solution technigue is
basad on a Streamtube Curvature Analysis. The computar program
utilizes an automatic gri¢ refinement procedure and solves the
flow field equations with a matrix relaxation technigue. The
boundary layer displacement effects and the onset of turbulent
separation are included, based on the compressibie turbulent
boundary layer solution method of S$tratford and Beavers and
on the turbulent separation prediction method of Stratford.

Author

'N73-27882§  Naval Postgraduata School, Monteray, Calif.
TRANSONIC AERODYNAMICS PAST PROGRESS AND
CURRENT STATUS
Max F. Platzer Dec. 1972 34 p refs
(AD-7615651; NPS-B7PL721201A) Avail: NTIS CSCL 20/4
A summary of the past progress. current status, and
development trends of transonic aerodynamics is presented. The
main methods of computing steady and unsteady transonic flows
are reviewed. Recent advances in buffet prediction and transonic
airfoil design are summarized and attention is drawn to the
problems requiring additional research efforts. Author

N73-27893§ Advanced Technalogy Canter, Inc., Datlas, Tex.
WIND TUNNEL TESTS OF A TRAPPED VORTEX-HIGH LIFT
AIRFOIL Final Report, 23 Feb. - 23 Dec. 1972
K. M. Krall and C. H. Haight 23 Dec. 1972 81 p refs
{Contract NOOD18-72-C-0379) ‘
(AD-762077; ATC-B-94300/3TR-10) Awvail: NTIS CSCL 01/3
Two-dimensional low speed wind-tunnel tests have demons-
trated the feasibility of employing trapped vortex diffusion on a
high lift airfoil configuration. All 11 percent supercritical airfoil
was salocted as the base contour employing both leading and
trailing edge flaps. The leading edge flap was 25 parcent chord,
drooped 30 degrees with the rear flap, 27 percent chord, deflected
15 degrees and 30 degrees. Trapped voriex cavities, affording
boundary tayer control with rapid diffusion, are located at each
of the flap knees. Bacause of the high trapped vortax efficiency.
blowing requirements are minimal. Section litt coefficients, in
excess of 6, were achieved in the test. (Modified Author
Abstract) GRA

N73-27894 California Univ.. Los Angeles.
DYNAMIC SOARING Ph.D. Thesis
Ferdinand Hendricks 1972 147 p
Avail; Univ. Microfilms Order No. 73-10432

The behavior of a glider, or gliding bird, in a8 non-uniform
wind is considared with emphasis on the question how to siay
aloft. The glider is thought to be a mass point with realistic
aerodynamic properties. Two idealized wind fialds are considered:
one with a uniform vertical shear, the other isotropically turbulent
without mean non-uniformities. For two-dimensional glides in
mean shear phaseplane descriptions of the motion are given.



N73-27895

By appropriats assembling of up- and dowr?wind phaseplanes
anergy can be derived from the flow. Three-dimensional, weakly
controlled motion is treated in thrae distinct perturbation
procedures where the drag coefficiant tends to zero. The main
results are that the phugoid frequency must be the same as
that of the horizontat turning mation and that beneficial shear
effects are magnified as the wing loading increases. A numerical
example shows that dynamic soaring for realistic shear and glider
parameters is. mechanically speaking. possible. Dissert, Abstr.

N73-27896# Advisory Group for Aerospace Research and
Development, Paris (France}. *

INFLUENCE OF PILOT AND AIRCRAFT CHARACTERISTICS
ON STRUCTURAL LOADS IN OPERATIONAL FLIGHT

J. R. Sturgeon May 1973 29 p refs

{AGARD-R-808) Avail: NTIS HC $350

Some aircraft handling problems met in operational conduc-

tions are dascribed and compared with flight test conditions. It
is concluded that errors in fight instrumentation and physiological
cues have & substantial influence on control capability. A unified
strategy for flight in ail operational conditions is required to
reduce these problems. A strategy, aimed at minimising structural
loads and aerodynamic problems in all flight conditions, is proposed
that will rgstore to pilot and autopilot flying the positive stability
in pitch and yaw which is a classic requirament for aircraft
oparating in the stick free mode. Proposals are made for improving
the requirements of Right instrurments to reduce contraf problems
during complex maneuvres and flight in severe wind shear
conditions. Author

N73-27897*§ National Asronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio.
NOISE TESTS OF A MODEL EMGINE-OVER-THE-WING
STOL CONFIGURATION USING A MULTIJET NOZZLE WITH
DEFLECTOR
William A. Olsen and Robert Friedman Washington Aug. 1973
26 p refs
{NASA-TM-X-2871; E-7459)
o1c

Noisa data ware obtained with a small scale model stationary
STOL configuration that used an eight iobe mixer nozzle with
deflector mounted above a 32-cm-chord wing section. The factors
varied to determine their effect upon the noise were wing flap
angle, nozzle shape, nozzle location, deflector configuration, ang
jet velocity. The noise from the mixar nozzte mode! was compared
to the noise from a model using a circular nozzle of the same
ares. Tha mixer nozzle model was quister at the low to middle
frequencies, while ths circular nozzle was quieter at high
frequencies. Tha perceived noise leval {PNL) was calculated for
an aircraft 10 times larger than the madel. The PNL at 500
feet for the mixer nozzle turned out t0 be within T db of the
FNL for the circular nozzle. For some configurations at highly
directional broadband noise, which could be eliminated by changes
in nozzle and/or deflector location. occurred below the wing.

Author

Avail: NTIS HC $3.00 CScCL

N73-27898*}# National Aeronautics and Space Administration.
Ames Research Canter. MoHett Fiald, Calif.
LEADING EDGE SERRATIONS WHICH REDUCE THE NOISE
OF LOW-SPEED ROTORS
Paul T. Soderman Aug. 1973 65 P refs Prepared in cooperation
with Army Air Mobility R and D Lab., Moffett Field, Calif.
(NASA-TN-D-7371; A-4074) Avail: NTIS HC $3.00 csCL
o1C

Acoustic effects of serrated brass strips attached near the
leading edges of two different size rotors were investigated. The
two bladed rotors were tested in hover. Rotor rotational speed,
blade angle. sarration shape, and serration position wera varied.
The serrations were more effective as noise SUPPIesSsSOrs at rotor
tip speeds lass than 135 m/sec {444 ft/sech than at higher
spoeds: high fraquency noise was reduced but the low frequency
rotational noisa was iiiile affected. Noise reductions fram 4 to
8 db overall sound pressure lavel and 3 to 17 db in the upper
octave bands were achieved on the 1.52 m (6.0 ft) diameter
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rotor. Moise reductions up to 4 db overatl sound pressure level
were measurad for the 2.59 m (B.5 #] diameter rotor at some
conditions. Author

N73-27898¢ Douglas Aircraft Co. Inc., Long Beach, Calif.
STUDY OF QUIET TURBOFAN STOL AIACRAFT FOR
SHORT-HAUL TRANSPORTATION. VOLUME 2. AIRCRAFT
Final Report
Jun. 1973 448 p refs
{Contract NAS2-6934)
{NASA-CR-114607; MDC-J4371.vol 2)
$2450 CSCL 0O1C

A study of the quiet turbofan STOL aircraft for short hayl
transportation was conducted. The ohjectives of the study were
as follows: (1) to determine the relationships betwean STOL
characteristics and economic and social viability of short hay
air transportation, (2) to identify critical technology problems
involving intreduction of STOL short haul systems, {3) to defing
represantative aircraft configurations, characteristics, and costs,
and [4) 1o identify high payoff technology areas to improve STQL
systems. The analyses of the aircrafi designs which were generated
to fulfill the objectives are summarized. The baseling aircraft
characteristics are documented and significant trade studies are
presantad, Author

Avail: NTIS H¢

N73-27900%% Douglas Aircraft Co.. Inc., Long Beach. Calif,
STUDY OF QUIET TURBOFAN STOL AIRCRAFT FOR
SHORT-HAUL TRANSPORTATION. VOLUME 3: ANRPORTS
Final Report
Jun. 1973 523 p refs
{Contract NAS2-6994)
(NASA-CR-114608; MDC-04371-Voi-3)
$28.25 CSCL 01C

The airport siting. design. cost, operation, and implementation
aspects of a short takeoH airciaft transportation system are
analyzed. Problem areas are identified and altarnative solutions
or actions required to achieve system implementaiion by the
early 13980's are recommended. Factors associated with the
ultimate community acceptance of the STOL program, such as
noise, emissions, and congastion, are given special amphasis.

Author

Avail: NTIS HC

N73-27901*{ Douglas Aircraft Co.. Inc., Long Beach, Calif.
STUDY OF QUIET TURBOFAN STCL AIRCRAFT FOR
SHOAT-HAUL TRANSPORTATION. VOLUME 4; MARKETS
Fina! Report
Jun, 1873 27% p refs
{Contract NAS2-6994)
{NASA-CR-114609; MDC-34371-Vol-4)
$16.00 CSCLDI1C

A marketing study 10 determine the acceptanca and utilization
of a STOL aircraft short-haul air transportation system was
conducted. The relationship betwean STOL charactaristics and
the aconomic and social viability of STOL as a shert-haul relievar
System was examined. A study flow chart was prepared 1o show
the city pair and traffic split analysis. The national demand for
STOL aircraft, as wall as the foreign and military markets, were
analyzed. Author

Avail: NTIS HC

N723-27902*§ Douglas Aircraft Co.. Inc. Long Beach, Calif.
STUDY OF QUIET TURBOFAN STOL AIRCRAFT FOR
SHORT-HAUL TRANSPORTATION. VOLUME 5 ECONORA-
ICS Finel Report
Jun. 1873 333 p refs
{Contract NAS2-6994)
(NASA-CR-114610; MDC-J4371-Vol-5)
$18.76 CSCLO1C

The economic aspects of the STOL aircraft for short-hawl
air transportation are discussed. The study emphasized the
potential market. the preferred operational concepts, the design
characteristies, and the aconomic viability. Three centrai issuss
govarning economic viability are as follows: (1) operator economics
given the market. (2) the required transportation facilities, and
13} the extermal sconomic effects of a set of regional STOL
transportation systems, Author

Avail: NTIS HC



"(NASA-TM-X-2873; H-742)

N73-27903*# Douglas Aircraft Co. Inc. long Beach, Calif.
STUDY DF QUIET TURBOFAN STOL AIRCRAFT FOR
SHORT-HAUL TRANSPORTATION. VOLUME §;: SYSTEMSE
ANALYSIS Final Roport
Jun. 1973 534 p refs
{Contract NAS2-6994)
{NASA-CR-114611;
$28.75 CSCL O1C

A systems analysis of the quiet turbolan aircraft for
shert-haul transportation was conducted. The purpase of the study
was 10 integrate the representative data generated by aircraft.
market, and economic analyses. Activities of the study were 1o
develop the approach and to refine the methodologies for
anslytic tradeoff, and sensitivity studies of propulsive lift conceptual
aircraft and their performance in simulated regional airlines. The
operations of appropriate airlines in each of six geographic regions
of the United States were simulated. The offshore domestic regions
were evaluated to provide a complete domestic: evaluation of
the STOL concept applicability. Author

MDC-J4371-Vol-6)  Avail: NTIS HC

N73-279204%¢ McDonnell-Douglas Corp.. Long Beach. Calif.
THE RESULTS OF A LOW SPEED WIND TUNNEL TEST
TO INVESTIGATE THE EFFECTS OF INSTALLING REFAN
JTBD ENGINES ON THE MCDONRKNELL DOUGLAS DC-9-30
H. E. Chriseriberry, P. G. Doss, A. E. Kressly. R. D. Prichard,
and C. S Thomdike Jun. 1973 41 p ref
(Contract NAS3-16814)
{NASA-CR-121220; MDC-J5961} Avail. NTIS HC$425 cscL
o1C

A low speed wind tunnel test was conducted to assess the
effects of the larger JT8D refan nacelles on the stability and
control characteristics of the DC-9-30; with emphasis on the
deap stall ragime. Deep stall pitching moment and elevater hinge
moment data, and low angle of attack tail-on and tail-off pitching
moment data are presented. The refan nacelle was tested in
conjunction with various pylons of reduced span relative to the
production DC-9-30 pylon. Also. a horizontal tail that was larger
than the production tail was tested. The data show that the
refan installation has & small detrimental effect on the DC-9-30
deep stall recovery capability, that recovery characteristics are
sssentially independent of pylon span, and that the farger horizontal
tail significantly increases recovery margins. The deep stall
characteristics with the refan installation, within the range of
pylon spans tested, are acceptable with no additional design
changes anticipated. Author

N73-27806*# Mational Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.

EFFECTS OF FLAPS ON BUFFET CHARACTERISTICS AND
WIND-ROCK ONSET OF AM F-8C AIRPLANE AT SUBSONIC
AND TRANSONIC SPEEDS

Richard C. Monaghan and Edward L. Friend Washington Aug.
1973 27 p refs

Avail: NTIS HC $3.00 CSCL
[+1}:]

Wind-up-turn maneuvers were performed to -establish the
values of airplane normal force coefficient for buffet onset.
wing-rock onset, and buffet loads with various combinations of
leading- and trailing-edge flap deflections. Data were gathered
at both subsonic and transonic speeds covering a range from
Mach 0.64 to Mach 0.92. Buffat onset and buffet loads were
obtained from wingtip acceleration and wing-root bending-moment
data. and wing-rock onset was obtained from airplane roll rate
data. Buffet onset, wing-rock onset, and buffet loads were similarly
affected by the various combinations of leading- and training- edge
flaps. Subscnically, the 12 deg leading-edge-flap and trailing-edge-
flap combination was most effective in delaying buffet onset.
wing-rock onset, and equivalent values of buffet loads to a higher
value of airplane normal force coefficient. This was the max-
imum fap deflection investigated. Transonically, howevar, the
optimum léading-edge flap position was generally less than 12

deg. s

Author
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N73-27909

N73-27908# Advisory Group for Aerospace Research and
Development, Paris (France}. .
V/STOL HANDLING-QUALITIES CRITERIA.
DOCUMENTATION ;
Jun. 1973 B8 p rafs
{AGARD-R-577-Ft-2} Avail: NTIS HC $6. 50

The factors which affect the handling charactaristics of
V/STOL sircraft are discussed. The criteria are based on several
sources of information to include: {1) analytical studies, {2) piloted
sifulator tasts, {3} Right tests, and (4) specially equipped variable
stability aircraft and helicopters. The resuits of the tests involving
handling and stability are presented in tabular form. | Author

PART 2:

N73-27907*§ Boeing Commercial Airplane Co.. Seattls, Wash.
DESIGN INTEGRATION AND NOISE STUDIES FOR JET
STOL AIRCRAFT. TASK 7A: AUGMENTOR WING CRUISE
BLOWING VALVELESS SYSTEM. VOLUME 2: DESIGN
EXPLORATION
Oct. 1972 131 p ref
{Contract NAS2-6344) "
{NASA-CR-114570; D6-40829-Val-2} Avail: NTIS HC 3$8.75
cscL 01C

A design mtagrauon study program was conducted to
determine size' and performance parameters of an augmentor
wing cruise blowing lvalveless} system in @ 150-passenger STOL
lalr|:||ane for the purpose: of defining size and configuration of
static rig, flow duct, and wind tunnel test hardware. The studies
encompassad blowing systems powered by low-pressure [singla
stage) and high-pressure (three and four stage} engine fans. A
range of wing aspect ratios, wing thicknesses, and duct flow
velocity effects were investigated to establish airplane characteris-
tics which minimize takeoff gross weight while achieving sideline
noise requirements for an advanced commercial STOL airplane.

Author

N73-27908%# Translation Consuhants, Ltd.. Adington. Va.
EXTEANAL LOADS AND AIRCRAFT STRENGTH
A {. Gudkov and P. S. Leshakov Washington NASA  Jul
1973 392 p refs Transl. into ENGLISH of the book “'Vneshniye
Nagruzkii Prochnost Letatelnykh Apparatov” Moscow, Mashinost-
royeniye Press. 1968 p 1-204, 270-444
{Contract NASw-2038)
INASA-TT-F-753} Avail: NTIS HC $6.00 CSCL 01C

The fundamentals of oscillation theory and mathematical
statistics applicable to problems of the dynamics of aircraft
structures and aerodynamic loads on aircraft and missiles during
various stages of flight are presented. Data is included on the
elasticity of structures in gusts of rough air when taking off and
tanding. vibrations of aircraft and helicopter parts, and the effect
of these parameters on the strength of the structure and the
performance of aircraft equipment. An analysis of the structural
parameters influancing flutter- and the methods used to study
flutter characteristics is provided. The fatigue strength of aircraft
structures and the basic trends in the use of computers to study
the dynamic strength of aircraft structures are reported. Author

N73-27909%} Massachusetts Inst. of Tech., Cambridge.
of Electrical Engineeting.

A PRACTICAL SCHEME FOR ADAFPTIVE AIRCRAFT FLIGHT
CONTROL SYSTEMS, .

Michael Athans and Dieter Willner Apr. 1973 24 p refs
Prented at the Symp. on Parameter Estimation Tech., and Appl.
in Aircraft Flight testing. Edwards AFB, Calif. 24-25 Apr. 1973
{Grants AF-AFOSR-2273-72; NGL-22-009-124)
{(NASA-CR-133416; AD-760790; AFOSR-73-0909TR)
NTIS HC $3.25 CSCLO1/3-

. Thq purpose of the report.is to present a flight control systemn
design, that can be implementad by analog hardware, to be
used to control an aircraft with, unicertain parameters. The design

Dept.

. Avail:

, is based upon the use of modern. control theory, The ideas are

illustrated by considering control of STOL. longitudinal dynamics.
e Authar (GRA}



N73-27910

N73-27910f Institut Franco-Allemand de Recherches, St. Louis
(France).

DESTRUCTIVE BOOM EFFECTS ON LIGHT PARTITICMS.
PRELIMINARY STUDY [EFFETS DESTAUCTIFS DU BANG
SUR DES CLOISONS LEGERES. ETUDE PRELIMINAIRE SAP
HC $4.50)

D. Helistern 4 Sep. 1972 49 p refs In FRENCH

(Contract DRME-72/184)

(15L-23/72) Awvail: NTIS ]

In order to predict tha reaction to shock of light partitions
subjected to sonic boom generated by the ISL shock tube, the
sonic boom effect on partitions and ceiling of a room was
investigated using shock waves penetrating into the enclosure
{room) through the apéertures {windows, doors). The theoretical
response of an enclosure to pressure waves was studied.
Exparimental work carried out on scale modals agres with the
theory. It is however impossible to estimate tha influence and
impartance of the incident wave degradation, and therefors the
scoustic response of the real enclosure {4 x 3 x 2.5 cu cm).

; ESRO

N73-27911§  Max-Planck-institut fuer Stroemungsforschung.
Goettingan (West Germanyl.

FURTHER DEVELOPMENT OF NOISE DATA WITH REGARD
TO THE RESULTS OF AIRCRAFT NOISE INVESTIGATIONS
OF THE DFG AT MUNICH {[ZUR WEITERENTWICKLUNG
VON LAERMINDIZES. UNTER BERUECKSICHTIGUNSG DER
ERGEBNISSE DER FLUGLAERMUMTERSUCHUNG DER
DEUTSCHEN FORSCHUNGSGEMEINSCHAFT 1N MUENC-

HEN] ,
K. Matschat, €. A. Mueller, and G. Zimmarmann Mar. 1973
37 p refs In GERMAN

{Rept-3/1973) Avail: NTIS HC $4.00; Max-Planck-Insi. fuer
Stroemungsforsch. 10,90 DM

A general statement is given for 8 noise index L as &
further development of the noise indexes prasently used, which
for the maost pan are based on.the concept of intensity averaging.
The statement was developed from spectral snalysis of the level
charactaristic_Lit) during a referenca time range T, and frequency
evaluation thareof. By special choice of the evaluation curve
one perceived that fast leval variations produce a higher noisa
indsx than siow variations (for‘equal intensity méan value). The
statement for L containg a constant t, the inverse of which
indicates the limit, from the time the amount oft lavel variation
velocity di/dt appreciably adds to the noise indsx. It ia shown
that the noise index L satisfics cortain normalizetion and tolerance
conditions generally nacessary for a noise index. L was tested
with dats of aircraft noise measurements. An approximation of
I/t was found to be 2 db/sac. ESRO

N73-27912§ Air Force Systems Command, Wright-Patterson
AFB, Ohio. Foreign Technology Div.
THE TECHNOLOGY GF CEMENTING PARTS Il AIRCRAFT
CGNSTRUCTION
| I. Kapelyushnik and I. |. Mikhalev 23 Apr. 1973 317 p
refs  Transl. into ENGLISH from the monogreph "Tekhnologivs
Skleivaniye Datalei v Samoletastroenii’ Moscow, 1972
p 1-224
{AD-7€14968; FTD-MT-24-14-73) Avail. NTIS CSCL 01/3
The book describes tha technology of joining metals and
nonmetallic structural materials with the aid of pluing, providing
high strength, service life, airtiphtness and good corrosion
resistance of surfsces baing plied. The physicomechanical and
technical characteristics of glue, and also the tvpes of glue joints
used in airplane constructions are given. Primary attention is
given to the selaction of rational production processas of gluing,
indus -ial equipment. praparation and testing of glue, guality
control of gluing and safety techniques in warking with glues.
GRA

N73-27913§ Raven Industries, inc., Sioux Fails, 5.Dak. Fiight
Qparations Dept.
SKYHOOK CHURCHILL 1972 Interim Report

Paul 5. White and Themas Pappas 2 Apr. 1973 176 p
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(Contract MO0D14-72-C-0400; MR Proj. 291-181}
(AD-781657; R-0473002) Avail: MTIS CSCL o4/

The program was funded to conduct balloon fizld oparations
from Fort Churchill, Manitoba, Cape Girardeau. Missouri, end
Red Desr. Alberts. The rapon describes individual flighes,
equipment uged, flight data, and various program information.
{Modified Author Abstract) GRA

N73-27814§ Naval Air Devalopment Center, Warminster, Py,
Air Vehicle Tachnology Dept. :
PREUMIKARY STUDY QF OPTIRIAL WAVE-OFF COMTROL.
A PARAMETRIC APPADACH Pheoo Rapon
Mark E. Reigle and Rolph H. $mith 23 Apr. 1973 37 p rels
(AD-761617; MADC-72072-VT) Avait NTIS CSCL 01/2

The feosibility of optimizing the wave-off perfotmance of
Navsl gircraft is briafly considared. A simpla. paremeatric approach
to the probam is smployed a5 a means of ovaluating the potential
of optimal control while avoiding the mathematical difficultias.
it it concluded that the performance banafits from the use of
optimal control ere congideruble in principle but may ba difficult
to realize in practica. Author [GRA)

N73-272186# Acronautical Systems Div., Wright-Patterson AFB,
Ohio. Airframe Div.
DEVELOPMENT OF 2 ROLLIKG MAREUYVER SPECTRUM
FAOM STATIETICAL FLIGHT LOADE DATA
John W. Rustenburg Apr. 1973 52 p rafs
(AD-781481: ASD-TR-72-113} Avail: NTIS CSCL 01/3
Absonce of clearly dofinad antisyrnmetrical fotigug load
spectra in military specifications has resuited in questiong tzgarding
the velidity of rolting maneuvar speetra epplied 1o the B-1 daeign.
In responce, multipprometer flight locds deta rmeosured on tha
F-8A and F/105D ewcraft woro eveluated end usod in tha
developmgnt of & probobility of axceadsncoe curve for the
normelized wing tip helin angla. Tha normalized prabability cunsa
cen by ugad in conjunction with cny opecifisd normael losd fector
spectram end the eirplenas monimum pb/2V copabilities to
getermine the accurrence reto of rolling valocity pesks. The
epproach should provide gt least o first ordar astimete of possible
relling volocity opectrn which gen be opplicd in gireraft fatigua
degign for antisymmatrical maneuver conditions.  Author (GRA)

WN73-27218# Air Force Inot. of Tech., Whright- Pottgraon AFS,
Chio. School of Enpingaring.
A STATE VARIABLE DESIGH APPROACH FOR A HIGH
PERFORMAMCE ACHOSPACE VEMWICLE PITCH ORIERTA-
TIGN SYBTEM WITH VARINDLE COECCICIENTS 0.0
Thesis
Richard A. Roy Mar. 1973 137 p i
{AD-781483; GGC/EE/73-15) Avail MTIS CSCL 01/8

Tha purpasa of the thosis waa to design a simplg stote-variable
feadback syotem to control o lingar plant with variohla cosffteiontn.
The salution of the problom was 10 determing tho veluos of the
congtant feedbsck goins bogsod on 8 dooired trensfor fungtion.
This transfer function met el requirsd time responses. Ona of
the steta-veristles is on internol ptote and not sveilebla for
maasurement.  Thig otote is reconptructod uging & minor-laop
feedbeck circuit. A nominsl set of conditions was salected for
the plent and the feedbock coefficionta detarmined oo a

- function of the nominal plent paremaetars and coofficients of the

desired tranafer function. Using the valuas of feedbsack coctiicionia
determingd ebove, the response of the control Bystam wao
simulated at sgvargl flight conditions. (Modidisd Author
Abstract) GRA

N73-27817§# WMovel Ship Rasearch ond BDevslopment Csnier,
Bethesda, fd. Aviation and Surfoce Effecta Depi.

LOW SPEED AEROCDYMAMIC CHARACTERISTICS OF AR
A-d AIRCRAFT WITH AR AIR CUGHION LANGING
SYBTEX ) :

David G. Loo and H. Dulsny Davideon, Jr. Feb. 1973 B2 p
rafs

{ARPA Order 2121)

(AD-761621: Evolustion-AL-88) Avail: NTIS CSCL 01/3



The effact of a twin trunk air cushion landing pasr Bystam
on the stability and control of an A-4 typa aircraft was aveluated
through an exploratory wind tunnel program. The active air cughion
in ground aHect conditions was found to reduce both drag and
tha static margin and markedly degrade the directional stability
characteristics of the 22 percent scéle wind tunnal model.
However, the modifiad aircraft retains adequate longitudinal
stability and both the flaps and stabilizer controls are effective
and adequate for trimming the aircraft. Author {GRA)

N73-27918§# Air Force Systems Command, Wright-Patterson

AFB, Ohic. Foreign Technology Div.

STRUCTURAL AND FORCE DIAGRAMS OF THE LANDING

GEAR

V. L. Belski and |. P. Viasov 18 May 1973 42 p Transl

into ENGLISH from the monograph

Apparatov”  Moscow, 1963 p 507-532

(AD-761644; FTD-MT-24-1826-72) Avail: WTIS CSCL O1/3
- Contents:  Structural and force disgrams of landing gear--

External landing-gear loads; Tha structural and force diagrams

of landing gear; Landing-gear computstion for strangth; Diagram

of landing-gaer retracting machanigm. } GRA

N73-27819§ Air Forca Systems Command, Wright-Patterson
AFB, Ohio. Fareign Technology Div.
EXPERIMENTAL IRVESTIGATION OF THE EFFECTS OF
FLYING TIRIE ON RESIDUAL UFE OF RMAIN RAEMBERS
OF AN AIRFRAME )
K. D. Mirtov, G. |. Nestaranko, V. G. Patukhov. and M. L. Shripka
17 May 1973 28 p Transl into ENGLISH from VYopr.
Ekspluatatsionnoi Prochnosti Madezhnosti Aviats. Konstrukt.
{Rige). v. B, no. 181, 1971 p 14-38
{AD-761468: FTD-HT-23-254-73) Avgill NTIS CSCL 0173
Results are given for two series of tasts of wind fastening
knee platas on ane of the transport eircraft having varying accrued
operating time under operational conditions. Data obtained can
ba used to estimate wing fatigue lifa. GRA

M73-279204§ Army Cold Regions Research and Engineering
Lab., Hanover, N.H.
OBEERVATIONS OF SURAFACE EFFECT VEHICLE PER-
FORMARCE
R. A. Liston Apr. 1973 65 p
(ARPA Order 1615}
(AD-762189: CRREL-TR-240} Avail: NTIS CSCL 01/3

A saries of tests conducted in the vicinity of Houghton.
Michigan, utilizing the SK-5 surface effact vehicle are discussed.
The tests represant a continuation of an earlier study to investigate
the interaction between surface effect vehicle and arcuc terrain.
The following tests ware conducted and are reported on:
evaluation of air cushion vehicle operations on railroad beds
and on secondary roads; the identification of maneuver require-
ments as a function of vehicle characteristics: evaluation of air
cushion vehicle operations on inland waterways, measurement
of water speed, craft weight. and skirt drag: and analysis of
dynamic response to geometric ohstacles. Authar (GRA)

M73-27921§  Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foraign Technology-Div.
APPUICATION OF TECHMICAL DIAGNOSTICS FOR THE
DEVEEIMATION OF THE REPLACEMENY DATES OF
AIRCRAFT ACCESSORIES ’
N.MN. Smirnov, AA. ltskovich, and V.I. Zagrebeinyi Transl. into
ENGUSH from Tr. Vses. Soveshshanie Tekhn. Diagnostike
(USSR), 1972 p 69-73
(AD-762226; FTD-HT-23-515-73) Avail: NTIS CSCL 01/3
The raport develops a8 mathematical model for determining
replacemant criteria for aircraft structural components. GRA

N73-2792%§ WcDonnell Aircraft Co., St. Louis, Mo.
COMPATIBILITY OF MMANEUYER LOAD CONTROL AND
AELAXED STATIC STABILTY APPLIED TO GRILITARY

“Konstrukisiya Latatelnykh -
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AIRCRAFT Finol Report, Jan. 1971 - Feb. 1973
Roger L Borger, James P. Hess. and Daniel C. Andersan Apr.
1973 183p refs
(Contract F33615-71-C-1234; AF Proj. 8226} '
(AD-762299; AFFDL-TR-73-33) Avail: NTIS CSCL 01/3

Tha purpose of the research program was to determine the
performance benefits which can be obtained for a fighter sircraft
through tha application of maneuvar load control (MLC) and
relaxad static stability {ASS). and to evaluate the resulting
impact on aircraft handling qualities. Analyticat resufts were 1o
be obtained in this study to indicate whether significant fighter
gircraft parformance benefits can be realized through the use of
MLC end RSS. and whether theése aircraft design concepts are
compatible for all configurations selected for study. These study
rasults were to show whether desirabie hendling qualities and
adequate stability margins are attainable using existing fly-by-wire
flight control system hardware with relatively minor maodifications,
{Modified Author Abstract} GRA

N73-27923}
Mass.
SUPEASONIC JET NOQISE INVESTIGATION USING JET
FLUCTUATING PRESSURE PRACBES .
Terry D. Scharton, Pritchard H. White, and Peter E. Rantz Jun.
1973 131 p refs
{Contract F33615-71-C-1661) .
(AD-762296: BEN-2220; AFAPL-TR-73-35} Avail: NTIS CSCL
20/1 .
/Various mechanisms of jot noise generation are modeled
using the fluctuating jet pressures to characterize the sources.
The subsonic mixing mechanism is shown te dominate for sonic
and mildly supersonic jets. An input-output relation between
the jet pressure and sound pressure spectral densities is derived
and verified. Fluctuating pressure probes are developed 10 measure
sources of noise generation in sonic and supersonic jet exhausts.
Jet exhausts with totsl temperatures as high as 3500F may be
measured. Definitive data are obtained regarding the percentage
of the sound radisted at a given angle and frequency by each
region of the jet exhaust. Simple laser refraction experiments
support the fluctuating pressure measurements. {Maodified Author
Abstract} GRA

Bolt, Beranak, and Newman, Inc., Cambridge,

N73-279244 AROQ. Inc.. Amold Air Farce Station, Tenn.
TRANSONIC SCALING EFFECT ON A QUASI, TWO-
DIMENSIONAL C-141 AIR FOIL MODEL Final Report. Feb.
1970 - Jun. 1972

C. F. Lo and W. E. Carleten AEDC Jun. 1873 71 p refs
{ARO Proj. PW3087; ARO Proj. PW3110)

{AD-762285; ARQO-PWT-TR-73-13; AEDC-TR-73-61}) Avait:
NTIS CSCL 01/3 '

The transonic scaling effect of shock wave/boundary-layer
imeraction on a quasi. two-dimensional C-141 airfoil was
investigated. Data were obtained from the AEDC Propulsion Wind
Tunnel Facility Aerodynamic Wind Tunnel (4T) and Propulsion
Wind Tunnel {16T) and from the NASA Marshall Space Flight
Center High Reynolds Number Tunnal with 6-in. and 24-in.-chord
airfoils for a range 0.70 to 0.85. In addition to the investigation
of the effact of Reynolds number on the airfoil pressure distribution,
the effect of fixed boundary-layer transition was evaluated using
grit-type transition strips on the airfoil surfaca. The significant
paramaters affecting the shock wave/boundary-layer interaction
are identified. The data indicate that simulation of higher Reynolds
number data on the C-141 airfoil model is feasible by use of a
fixed-boundary-layer-transition strip, Author. (GRA)

N73-27925# Goodyear Aerospace Com.. Akron, Ohio.

COMPARISON OF ANALYTICALLY AND EXPERMENTALLY

DETERMINED DYNAMIC BEHAVIOR OF TETHERED

BALLOONS

Jerome J. Vorachek and George R. Dayle, Jr.

70 p refs

{Contract F19628-72-C-0219) . . .

|AD-762210; GER-18932: SR-1: AFCRL-TR-73-0284} Avail:

NTIS CSCL 01/3 '
Mathematical tools were developed previously to analyze
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the dynamic behavior of tethered balloon systems. The model
for the tethered balloon systemn consists of tha streamlinegd balloon
and a tether made up of three discrete links. The tools consist
of the linearized characteristic equations which incorporate tha
physical. aerodynamic and mass characteristics of the system
ond the dynamic simulation computer program which determings
the response of the tethered balloon system to wind disturbances.
A tethered balioon system consisting of a 70,000 cubic foot
aarodynamically shaped balloon and a 0.52 inch diameter Nodaro
tether was flown at Fair Site on White Sands Missile Range to
abtain experimental motion data. {Modified Author Abstract)
GRA

N73-27928} United Aircraft Corp., Stratford, Conn. Sikorsky
Aircraft Div. ’
EXPENDABLE MAIN ROTOR BLADE STUDY Final Report
John A. Longobardi and Everett Fournier Apr. 1973 312 p
refs
(Contract DAAJG2-71-C-0046: DA Proj. 1F1-822205-A-119)
(AD-762198; SER-50748: USAAMRDL-TR-72-47) Avail: NTIS
CSCL 01/3

The report presents Sikorsky's study of expendable blade
designs applicable to the Army's UH-1H helicopter with its
teetenng rotor system. The program included design, reliability,
maintainability and cost analysis studies. Refiability and maintain-
ability parameters weie developed which were subseguently
inserted into cost model equations to determine life cycle cost
comparisons of the new blade designs with the present UH-1H
blade. More than fifteen configurations were investigated and
raduced to six viabie blade designs. They included aluminum,
steel. and composite configurations. The study covered two
time frames: 1972 and 1980. The results showed that a low-cost
aluminum extrusion (Configuration ) with a fiberglass composita
skin was the most cost effective for 1872, The 1980 time frame
showed that an all-composite blade [Configuration V) was the
most cost effective. (Modified Author Abstract} GRA

M73-27927} Bosing Vertol Co., Philadelphia, Pa.
FLIGHT TEST OF ADVANCED-GEOMETRY BDRON
BLADES Final Technical Report
Donald J. Hoffstedt, Harold E. Bishop. and Herbert H. Steinmann
Fab. 1873 214 p refs
{Contract DAALO2-72-C-0010:
{AD-762199; D210-10486-1;
NTIS CSCL 01/3

The report presents the results of an exploratory flight test
program conducted an a CH-47C Army helicopter for the purpasa
of investigating the structwral pedormance of boron-reinfarced
apaxy aft rotor blades and the associated effects on thae helicopter
systam. Tha program demonstrated the flightworthiness of
boron-reinforced epoxy main rotor blades in the demanding
environment of the aft rotor on a tandem-rotor helicopter. No
structural problems were encountered. There were no rastrictive
3/rev vibrations despite a first-elastic-moda, flap-bending natural
frequency of 3.21 times rotor speed. The torsional stiffness of
the boron blade provided excellent blade-to-blade track conform-
ance throughout the program after minimal initigl adjustment.

Author {GRA)

USAAMBODL-TR-72-85) Avail:

N73-28042§ Radiation, Inc., Malbourna, Fla.
WIDEBAND COMMAND AND CONTROL MCDEM
Technical Report, 14 Jun. - 14 Dec. 1972
Albert R. Martin, Jay D. Knoner. and Raymond F. Cobb Griffiss
AFB. Ohioc RADC Dec. 1872 271 P
(Contract FI0B02-72-C-0498: ARPA Order 2154)
{AD-762281: RADC-TR-73-91) Avail: NTIS CSCL 17/2

The report contains the tradeaffs and resultant baseline design
for a Wideband Command and Control Modem. The waveform
design for this modem provides uplink command data from a
master ground staiion to each of 25 vehicles and receives status
dots in retum. In addition, wideband imagery information is
rooeivod‘ from up 10 five of the vehicles in the target area. Tho
appiication of this modem to remote pilotless vehicle {RPVY)
MIBSIONS requires jam-resistant communications, especially for

Final
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the command uplink, and requires a modam design with extromely
fow recurring costs for the vehicle electronics. (Meodified
Author Abstract) GRA

N73-2B8129§ Mitre Corp., Mclean, Va.
REDUCTION OF PARALLEL RUNWAY REQUIREMENTS
Final Report
Andrew L Haines Jan. 1973 58 p refs
{Contract DOT-FA7OWA-2448)
(MTR-6282; FAA-EM-73-3) Avail: NTIS HC $5.00

Results and recommendations are presented conceming the
relaxation of spacing requiremenis far independent FR paralial
approaches into closely spaced runways. All results presented
were derived by analyzing whal system design or performance
changes are required (either airborne or ground based) so as to
result in safety equal 10 the current system’s, but at closer spacing.
A sat of system changes and improvements are specifiad which,
based on analysis, will permit closer runway spacing. Author

N73-2B136§ Naval Postgraduate School, Monterey, Calif.
ESTIMATION OF A COST FUNCTION FOR A NAVAL AIR
REWORK FACILITY M.S. Thesis
W. C. Trafton Mar. 1973 76 p refs
(AD-761475} Avail: NTIS CSCL 15/6

The objective of the study was to estimate a cost function
from a Constant Elasticity of Substitution production function
and a Cobb-Douglas production function for the aircraft rework
and engine repair programs at the Maval Air Rework Facility,
North island. San Diego, California, The cost functions were
estimated by multiple regrassion analysis from data aggregated
from actual date taken from production records of the two
programs. An attempt was made to validate the two cost functions
that waere obtained, and a methodology was outlined for comparing
predicted costs to actual production costs at the Naval Air Rework
Facility. Author (GRA)

N73-20137§ Ammy Engineer Waterways Experiment Station,
Vicksburg, Miss.
EVALUATION AND MAINTENANCE OF EXPEDIENT-
SURFACED AIRFIELD FACILITIES Final Report
Philip J. Vedros, Jr. May 1973 28 p refs
(AD-782126; AEWES-Instruction-S-73-1)
01/56

The instruction report presents a referenca of suggested
guidetines on the evaluation and maintenance of expediant-
surfaced airfield facilities. The expediant surfacing materials
covered in this discussion gre aluminum and steel landing mats
and a neoprene-coated nylon membrane. Methods of repair
that have performed satisfactorily for the landing mats and T17
membrane are presented. Author {GRA)

Avail: NTIS CSCL

N73-28142§ Air Force Aero Propulsion Lab.. Wright-Patterson
AFB, Chio,
EVALUATION OF THE SOUID BTATE SIMULATOR FOR THE
A-7B AIRCRAFT ELECTRICAL SYSTEM Technical
Oct. 1070 - Jun. 1972 .
Glenn M. Kevern Apr, 1973 151 p refs
{AF Proj. 3145)
(AD-762295; AFAPL-TR-72-88) Avasil: NTIS CSCL 01 /3

The report describes the program for comparative avaluation
of conventional and solid state A-7B aircraft electrical system
simulators to determine advantages. find and correct deficiancies.
and thereby guids ressarch and deveippment which will result
in apptlication of solid state technology to AF aircraft, providing
significant improvements in weight, raliability, wiring simplification,
power quality, and ¢lectrical system flexibility. (Modified Author
Abstract) GRA

N73-28180 New York Univ. N.Y.
INVESTIGATION OF PARTICLE SEEDING ON JET EXHAUSY
NOISE Ph.D. Thesis



Toyohiko Suzuki 1972 96 p
Avail: Univ. Microfilms Qrder Mo. 73-2088

The equations describing the mation of a string-like particle
under shear motion of the ambient fluid are derived. These ara
extended 1o the equations of two phase continuum flow. The
applications 1o jet noise reduction are given. The effect of tha
suspension of thesa particies in the filuid is described by
parameters, mass distribution ratio, m sub o/ m sub t. concentration
of the particles. Rho sub o/Rho sub a. the ratio tau/tau sub s
of the ralaxation time which depends on the shape parametars
of the particles and the characteristic shear fregquency. Omaga/
omega. respectively. it is shown that under a cenain choice of
these parametars, the particles have an apprecigble effect on
sound transmission. Decay factor is computed as @8 function of
the freguency of the sound for varigus values of parameters.
Mass distribution ratio was found to be a very important
paramaeter. Dissart. Abstr,

M73-28974%# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Chio.
DIEPERSION OF TURBOJET EMGINE EXHAUST IR
FLIGHT X
James D. Holdeman Washington Aug. 1973 23 p refs
lZNGﬁC;SA-TN-D-7382: E-7479) Avail: NTIS HC $3.00 CSsCL
The dispersion of the exhaust of turbojet engines into the
atmosphere is astimated by using a model developed for the
mixing of a round jet with a parallel flow. Tha analysis is
appropriate for determining the spread and dilution of the jet
exhaust from the engina exit until it is entrained in the aircraft
trailing vortices. Chemical reactions are not expectad to be
important and are not included in the flow model. Calculations
of tha dispersion of the exhaust plumes of three aircraft turbojet
engines with and without afterburning at typical flight conditions
are presantad. Calculated average concantrations for the
exhaust plume from a single engine jet fighter are shown to be
in good agresment with measurements made in the aircraft wake
during flight. Authar

W73-28177%§ Michigan State Univ.. East Lansing. Div. of
Engineering Research.
PRELIMINARY RESULTS FOR A LARGE ANGLE OBLIGUE
JET IMPINGEMENT AND FLOW AND FOR THE EFFECT
OF IMITIAL CORNDITIONS OR THE RMEAR FIELD OF AR
AISYMMETRIC JET Semionnual Report
John F. Foss and Stanley J. Kisis 25 May 1973 61 p refs
{Grant NGR-23-004-068)
[NASA-CR-121257: SAR-3)
20D

The structure of an axisymmetric jet in the near Reld is
discussed for jet noise and for jet impingment schemes for STOL
aircraft. It is inferred from previous studies. and the inference is
supported by analysis. that the scale and intensity of the turbulence
structure at the jet axit plane are the important boundary conditions
which effact the davelopment of the flow in the near field. The
techniguss to study these effects whila maintaining a uniform
mean flow and the results which document the range of the
initial conditions are presented. The large angle, oblique jet
impingment condition is of interest ‘in tarms of the jet/flap
interaction. Detsiled turbulence data can be obtained with the
specially constructed facility. The development of the flow and
instrumentiation system and initial data from the new faciity are
presented. r . Author

Avail; NTIS HC $525% CSCL

N73.28183§ Air Force Systems Command, Wright-Patterson

AFB. Ohio. Foreign Technology Oiv.

APPLIED GAS DVNAMICE. THIRD EDITION

G. N. Abramovich 21 May 1973 1042 p rafs  Transl. into

ENGLISH from the monograph "Prikladnaya Gazovaye Dinamika”

Moscow, 1889 p 1-437. 616-B24

{AD-762307; FTD-MT-24-36-73} Avail: NTIS CSCL 20/4
The bases of gas dynamics are set farth in application to

the theory of jet engines and other gas machines and apparsiuses.
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A detailed analysis is made of the theory of one-dimengional
gas flows on which rest largely the contemporary meathods of
celculation of jet engines, vans machines. sjectors. wind tunnals,
and test stands. Separate chapters are dedicated to the
boundary-layer theory and theory. of jets lying at the basis of
the detarmination of the friction drag, velocity fialds, and
temperaturas in nozzies. diffusers, combustion chambers, ejectors,
alc. GRA

M73-28797# Air- Force Systerns Command. Wright-Patterson
AFB, Ohic. Foreign Technology Div.
GENERALIZED DEPERDEMCES FOR THE PARAMETERS AT
THE FLOW SEPARATION BOUNDARY IM COMPRESSOR
CASCADES
€ 2. Madorskii 1 Jun. 1973 13 p refs Transl. into ENGLISH
from Energomashinostrosnia (USSR). no. 2, 1973 p 39-40
{AD-782238; FTD-HT-23-530-73} Avail: NTIS CSCL 21/5
One of the peculiarities of axial comprassors is the presence
of a boundary of separation modes. Operation beyond this
poundary, in the unstable area, is excluded due to the kow efficiency
and the vibration of the blades, which can cause their breakdown,
The structural and gas-dynamic parameters of the cascades of
biading rings are selacted from the point of view of the optimum
angles of rotation of flow and extent of pressure losses. In the
raport the structural and gas-dynamic parameters of tha cascacles
are connected with the boundary of non-separated flow around
the cascades. GRA

N73-28448%§ Boeing Commercial Airplane Co.. Seatde, Wash.
RESEARCH STUDY ON ANTISKID BRAKING SYSTEMS FOR
THE SPACE SHUTTLE
J. A Auselmi, L. W. Wainberg, R. F. Yurczyk. and W. G. Nelson
[1973) 226 p .
{Contract NASB-27864}
{NASA-CR-124348; D6-41115) Avail: NTIS HC $13.50 CSCL
228

A research project to investigate antiskid braking systems
for the spage shuttie wehicle was conducted. System from the
Concorde. Boaing 747. Boeing-737,-and Lockheed L-1011 ware
investigated. The characteristics of the Boeing 737 systam
which caused it to be selected are described. Other subjects
which were investigated are: (1} trade studies of brake control
concepts, {2} redundancy requirements trade study, [3) labaratory
evaluation of antiskid systemms. and {4} space shuttle hardware
criteria. Authar

M73-28515% National Aeronautics and Space Administration.
Lewis Research Center, Cleéveland, Ohio.
WELDIMG BLADES YO ROTORS Patent
Kenneth H. Hollo and Thomas J. Moore, inventors (to NASA}
Issued 10 Jul. 1973 5 p Filed 15 Apr. 1871 Supersedes
N71-34423 (09 - 21, p 3433}
{NASA-Case-LEW-10533-1; US-Patent-3,745,300;
US-Patent-Appl-SN-134658; US-Patent-Class-219-107:
US-Patent-Class-29-497.5; US-Patent-Class-27-498;
US-Patent-Class-219-62) Avail: US Patent Office "CSCL 13H
A process is described to form T-joints between dissimilar
thickness parts by magnetic force upset welding. This type of
resistance welding is used to join compressor and turbine parts
which thergby reduces the weight and cost of jet engines.
Official Gazetta of the U.S. Patent Office

M73-2853%# Air. Force Systems. Command, Wright-Patterson

AFB, Ohio. Foreign Technology Div. o

FATIGUE STRENGTH OF BOLT AND RIVET JOINTS IN

AIRPLAMNE FRAME

G. |. Mesterenko 16 May 1973 15 p refs Transl. into ENGLISH

from Vopr. Ekspluatatsionnoi Prochnosti i Madezhnosti Aviats.

Konstrukt. (Riga), v. 6. no. 191, 1971 p 3-13

(AD-761446; FTD-HT-23-263-73} Avail: NTIS CSCL 13/5
The author examined the affect of friction forces on the

nature of fatigue bgeakdown of bolt and rivet joints in aircraft

structures. GRA
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M73-2B5C87¢ Battelle Columbus Labs.. Ohio.

ENGINEERING DATA OM NEW AEROSPACE STRUCTURAL
MATERIALS Finel Summary Report, &pr. 1972 - Apr.
1973

Omar L. Deel. Paul E. Ruff, and H. Mindlin Jun, 1973 148 p
(Contract F33615-72-C-1280; AF Proj, 7381)

(AD-762305; AFML-TR-73-114) Avail: NTIS CSCL 11/&

The major objectives of the research program ware to evaluate
newly developed materials of interast to tha Air Force for potential
structural airframe usage, and to provide data shast typa
presentations of engineering data for these materials. The effort
covared in the report has concentrated on X2048-TA51 plata.
'7050-T73651 plate. 21-6-9 annealed shast, Ti-BMo-8Y-2Fo-3Al
STA sheet, Ti-BAI-2Zr-25n-2M0-2Cr STA plate, and Ti-BAI-8V-
2Sn 5TA isothermal die forgings. The propertiss invastigated
include tension, compression, shear. bend. impact, fracture
toughnass. fatigue, creep and stress-rupture, and stress corro-
swn at salacted temperatures. Author (GRA}

MT3-286044 Army Natick Labs.. Mass.
SUSCEPTIBILITY OF MIL-L-23898 (ACFT TUABOSHAET
ENGINE, SYNTHETIC LUBE OfL) AND RJIL-L-7808 LU-
BRICATIRG OIL ACFT TURBINE ENGINE, SYNTHETIC
BASE) DILS TO RICROBIAL ATTACK
Morris B. Rogers. Arthur M. Kaplan, and Joseph J. Vitaliano
Apr. 1973 26 p refs
{DA Proj. 1T0-62110 A-031)
{AD-762176; USA-NLABS-TR-73-54-PR]
11/8

/A 8-month tropic service test of the OH-58A Helicopter
System conducted at Fort Clayton. Canal Zone revealed that
the tail rotor transmission oil levst sight gage did not indicate
the correct oil lavel because fungal growth plugged the sight
gage drain holes. A sample of the MIL-L-23699 oil revealed it
would readily suppont fungal and bacterial growth. A survey
and test program to determine the microbial susceptibility of
the MIL-L-23699 and MIL-L-7808 synthetic egngina and
transmission lubricants was undertaken. Of the 33 QPL samples
of new and used lubricants obtained, only three were found to
be resistant to microbial attack. The test microorganisms appeared
to aitack both the pentaerythritol and trimethylolpropane major
basestock components with equal ease. Tha three micrabially
resistant products were all manufactured by one company and
microbial resistance was probably due to either a side-effect of
the gear load carrying additive employed or its instability in the
test system employed. (Modified Author Abstract) GRA

Avail: NTIS  CSCL

W73-28B314§ Air Force Cambridgs Research Lebs, L G, Hsnzcom
Fiefd, Mass.

FOG MODIFICATION: A TECHMOLOGY ASSESSMENT Adr
Force Surveys in Gaoghysics.
Bernard A. Siiverman and Alan |. Weinstein
45 p refs
(AF Proj. 7605)
(AD-762207. AFCRL-TR-73-0159: AFCRL-AFSIG-261)  Awail;
NTIS CSCL 04/2

The report is a comprehensive review of fog modification. It
includes discussions of the physical structure and climatological
characteristics of various types of fog. The three differant methods
of fog madification, that is, removal, evaporation and prevantion
are discussed. as are the general requirements of fog dispersal.
In depth descriptions are given of the techniques used to modity
supercooled, warm, and ice fog. Author (GRA)

12 Mar. 1973

N72-288353¢ Army Cold Ragions Resaarch and Engineering
Lab.. Hanover, N H.

PROPAMNE DISPEMSER FQR COLD FOG DISSIPATION
SYSTEM [Finel Raport

Jd. R.FHicks and T. E. Lukow Jan. 1973 38 p refs Sponsored
hy A

{AF Proj. 5559 AF Proj. 433L)
(AD-762292: ESD-TR-73-208) Avail: NYIS CSCL 04/2
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Tha following topics are discussed: Nozzle design; Pressuriza-
tion system design: Amount of propane naeded to clear airfiglds;
and Cost analysis. GRA

N73-28843§ Army Eiectronics Command, Fort Menmouth,
.

DATA FHOM A FOG DISPERSAL EXPERIMENT USING
HELICOPTER DOWNWASH
W. 5. Nordquist May 1973 267 p refs
(DA Proj. 1TD-61102-B-5634)
(AD-762188; ECOM-5456) Avail: NTIS CSCL 04/2

Data from a series of helicopter downdraft foglclearing
expariments are presented in tabular form, one set for each of
six test days. This information has been prepared in this format
to ellow analysis of the experiments without recourse to original
data and to make available time histories of the mateorclogical
cheracteristics of advection fogs of the type to be found along
tha northarn California coast. Author (GRA|

N73-28847§ Federal Aviation Administration, Washington,
D.C.

ERNGINEERING AND DEVELOPMENT PAQOGRAM PLAN: AIR
TRAFFIC CONTROL TECHROLDGY
1 Jul. 1973 47 p
{FAA-ED-16-1} Awail: NTIS HC $4.50

The Technology Pragram Plan which ia published 1o document
the engineering and development activities of the Federal Aviation
Administration is presented. [t desctibed current and planned
aclivities to examine advanced concepts and techniques and to
evaluate their application in the air traffic control environment,
The program is divided into two majos categories: data entry
and display technology and advanced computer technology.

Author

MN73-28648¢ Stanford Research Inst., Menla Park. Calif.
ANALYSIS OF AUTOMATIC AIRCRAFT ALTITUDE REPORY-
ING USING THE AR TRAFFIC CONTROL AADAR BEACON
SYSTEM Final Report, Jun. 1972 - Apr. 1973
G. J. Couluris Apr. 1973 118 p refs
(Contract DOT-FA7O0WA-2142: SRI Proj. 8181)
(FAA-RD-73-44} Avail: NTIS HC $B.00

Work measuring the degree of relative correspondence
between simultaneous automatic aircraft altitude reports and oral
altitude reports from pilots recorded on magnstic tape at two
FAA tarminal area ATC facilities and one enroute ATC facility is
raparted. The frequency of occurrence of the resulting observed
deviations betwseen automatic and pilot reports are tzbulated by
deviation magnitude and by phase of operation [i.g.. climb, descent,
and leval) and control facility: probabla causes of observad
devigtions are identified. Author

N73-288504
lands).
SIMULATION PROGRAMS FOR AIR THAFFIC SURVEIL-
LARNCE
C. R. Traas Paris ESRO Feb. 1973 62 p refs
(Contrect ESTEC-1341/71)
(ESRO-CR-81} Avail: MTIS HC $5.25

Programs were developed for simulating the datermination
of airplane positions from radar range observations via a pair of
stationary satellites, and for simulating the determination of these
satellite orbits from radar range and range-rata observations.
The proegram, SPATS 1. for calculating aircraft positions from
range measurements between a ground station and each of the
airplangs viz the satellites. and SPATS 2, for calculating the
initial siate vector of a pair of stationary satsllites from a eat f
'ange measurgments of from a set of range and range-rate
measurements. are described. Concerming SPATS 1 gnd SPATS
2 progrem, at each measurament both stationary satallitas and
two ground stations are involved. ESRO

Mational Aerospace Lab., Amsterdam (Nether-

W73-28861# MNaval Electronics Lab. Cantsr, San Diego, Calif.
VAF RAYVIGATION

E. Swanson and F. C. Robia 1 Jan, 1973 38 p



(Contract DOT-FA73WAI-343; NELC Proj. A206)
{AD-761498; NELC-TD-233} Avail: NTIS CSCL 17/7
Very-low-trequency (VLF} radio signals offer potential
advantages for aircraft area navigation. This document defines
the aircraft navigation problem from the operational viewpoint
and describas pertinent aspects of VLF propagation. Advantages
and disadva..iages of promising approaches to system design
are noted. it s concluded that many system designs will provide
tiue continental area navigation capability with redundancy and
reliability. Author {GRA)

N73-28731*} Boeing Commercial Airplane Co., Seattle, Wash.
INVESTIGATION OF NOISE SUPPRESSION BY. SONIC
INLETS FOR TURBOFAN EMGINES. VYOLUME 1: PRO-
GRAM SUMMARY
F. Klujber, J. C. Bosch, R. W. Demetrick. and W. L. Robb  Jul.
1973 221 p.
{Contract NAS3-15574)
(NASA-CR-121126; D6-40855-Vol-1) Avail: NTIS HC $13.25
CSCL 204

Results of a program for soni¢ inlet technology development
are prasented. This program includes configuration and mechanical
design selection of concepts, aerodynamic design description of
the modeis, and results of test evaluation. Several sonic inlet
concepts were tested and compared far aerodynamic and acoustic
performance. Results of thesa comparative evaluations are
presented. Near-fisld measurements were taken inside several
of the inlet models. Results of these tests are discussed with
respect to the effect of Mach number gradients on noise
attenuation and rotor shock wave attenuation, and boundary layer
effects on noise propagation. The test facilities and exparimental
techniques employed are described briefly. Author

N73-28732°§ Boeing Commercial Airplane Co., Seattle, Wash.
INVESTIGATION OF NOISE SUPPRESSIONM BY SORIC
INLETS FOR TURBOFAN EMGINES. VOLUME 2: AP-
PERDIXES
F. Klujber. J. C. Bosch, R. W. Demeatrick, and W. L. Robb Jul.
1973 219 p refs
{Contract MAS2-16574)
INASA-CR-121127; D6-40855-1-Vol-2)
$13.00 CSCL 20A

For abstract, see N73-28731

Avgil: NTIS HC

M73-28733%F Boeing Commercial Airplane Co., Seattle, Wash.
INVESTIGATION OF NOISE SUPPRESSION BY SONIC
INLETS FOR TURBOFAN EMNGINES. VOLUME 3: AM
EXPERIFAERTAL INVESTIGATION OF THE INTERMAL
NOISE FIELD OF TWO AXISYRMETRIC SOMNIC INLET
MODELS
F. Klujber and J. Louisse Jul. 1973 261 p refs
{Contract NAS3-15574)
(NASA-CR-121128; D6-40818-Vol-3) Avail: NTIS HC $15.25
CSCL 20A

For abstract, see N73-28731

N73-28734*§ National Aeronautics and Space Administration.
Lewis Research Canter. Cleveland. Ohio.
FLIGHT INVESTIGATION OF ACOUSTIC AND THRUST
CHARACTERISTICS OF SEVERAL EXHAUST MOZZILES
IMNSTALLED ON UNMDERWING MACELLES ON AN F106
AIRPLANE
Richard R. Burley, Raymond J. Karabinus, and Robert J. Freedman
Washington Aug. 1973 49 p refs
{NASA-TM-X-2854; E-7319) Avail. NTIS HC $3.00 CsSCL
21E

To determine flyaver noise and thrust and to investigate
whether flight velocity significantly affacts the noise of exhaust
nozzles, a series of flight tests was conducted on three different
axhaust nozzles of a type suitable for supersonic transport
aircraft. The tests were conducted using.an F-108B aircraft
modified to cary two underwing nacelles, each containing a
calibrated turbojet engine. A flyover altitude of 31 meters

v
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{300 f) and a Mach number of 0.4 provided acoustic data that
waers repeatable to within + or -1.5 PNdB. Flyovar results showed
that an auxiliary inlet ejector nozzla was the quietest of the
nozzles tested; flight velocity appeared to reduce its noise.
Author

N73-28736%¢ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
FLYOVER AND STATIC TESTS TO STUDY FLIGHT VELOCITY
EFFECTS OR JET MOISE OF SUPPRESSED ARD UNSUP-
PRESSED PLUG NOZZLE COMFIGURATIONS
Roger Chamberslin Washington Aug. 1973 34 p refs
[NASA-TM-X-2856; E-7186) Availl NTIS HC $3.00 CSCL
21E

Two spoke-type suppressor plug nozzles and a basic plug
nozzle ware tested for noise and thrust performance. The nozzles
were mounted on an underwing nacelle on an F-1068 aircraft,
and tests were made both statically and in flyovers at Mach
0.4 at an altitude of 91 metars (300 ft). The flight and static
data were adjusted 10 common reference conditions so that direct
comparisons could be made. The noise characteristics that these
nozzles would have on a large multiengine aircraft at a 640-meter
{2100-ft} sideline distance are also prasented. Flight noise lavels
for ali three nozzles were higher than static at comparable
conditions; and a shift in the frequency spectra was seen from
static to flight, indicating the presence of a forward welocity
effect on tha noise charactaristics. Author

M73-287404 WNaval Postgraduate School, Monteray. Calif,
A REVISED DESIGR COMCEPT FOR THE A-7E APFROACH
POWER COMPERSATOR SYSTEMN RA.8. Thogpis
David Haley Finney Mar. 1973 82 p refs
{AD-761764) Awvail: NTIS CSCL 21/6

The prasent concept of automatic throttle control, 83 amployed
in Mavy carrier-based aircraft, was investigated. The aircraft
chosan for study was the A-JE. The powerplant was the
TF41-A-2, p turbofan engina with a relatively slow throttle
response in the approach power range. The effects of additional
inputs to the approach power compensator were ovaluated. It
was shown that a considerable increase in performance could
be achieved through the incorporation of longitudinal feedback.
In addition, the limitations imposed on performance by large
angine lags were found to be much less severe for systems
with longitudinal feedback. The modifications suggested require
& redesign of the approach power compensator system currently
in use by the Navy. Author (GHA)

N73-2878494  Pratt and Whitney Aircraft. West Palm Beach,
Fla. Florida Research and Development Center.
TURBIME ERGIRNE ADYANCED ACCESSORY DRIVE
SVESTERM STUDY Fincl Report, 1 Feb., 1972 - 39 Jen. 1973
Donald C. Colvin Wright-Patterson AFB, Ohic AFAPL Jun.
1973 293 p
{Contract F33615-72-C-1170; AF Proj. 3066)
{AD-761527; PWA-FR-6540; AFAPL-TR-73-26)
CSCL 21/5

Turbine engine accessory drive techniques were invastigated
to establish potential systems for a lightweight low profile package.
The frame of reference was provided by three classes of advanced
engines for the 1975 1o 1980 ume period: tha (1) low bypass
turbofan (fighter), {2} high bypass turbofan (ranspon), and (3}
small turbofan {remoté-piloted vahicle). Design study information
is presented and used to establish a ranking of candidate
systam attractiveness against defined and- weighted criteria.
Conceptual dasign drawings, depicting a selected system for gach
study engine class, are provided and development recommenda-
tions ara given. (Modilied Author Abstract) GRA

Avail: NTIS

P73-28742f Maval Postgraduate School, Monterey, Calif.

A REVISED DESIGR CONCEPT FOR THE A-7E APPROACH

POVWER CORRPERISAYOR SYSTENM R.8. Thesis

Devid H. Finney and Ronald A. Hess Mar. 1973 91 p refs

{AD-761458; NPS-57HE73031A) Avail: NTIS CSCL 21/5
The present concapt of automatic throttta control, as employed
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in Mavy carnar-besed aircraft, was investigated. The aircraft
chosan for swudy was the A-JE. The powerplant was the
TF41-A-2, a turbofen enging with a relatively slow throttie
response in the spproach power range. The effects of additional
inputs to the zpproach power compensator wers evaluated. It
was shown that a considerabla increasa in performance could
be achiaved through the incorporation of longitudinal feedback.
In agdition, the limiations imposad on performance by latge
engine lags waré found to be much less severe for sys:elps
with longitudinal feadback. The modifications suggsested reguire
@ redasign of the approach power compensator system currantly
in uze by the Mavy. Author {GRA)

M73-28748§ Air Force Systems Command, Wright-Pattarson
AFB. Ohio.” Foreign Technology Div.
THE USE OF VARIABLE PITCH IN ALIGNMENT UNITS
OF A COMPRESSOR FOR REDUCING ROTOR VIBRA-
TIOMS
I. L Meyerson, Yu. ¥h. Gazaryan, and M, E. Gorodetskii 6 Jun.
1873 20 p refs Transt into ENGLISH from Prochnost Din.
Aviats. Dvigatelei (USSR), no. 5, 1959 p 102-112
(AD-762228. FTD-HT-23-332-73} Avail: NTIS C£SCL 21/5
The report describes a mathematical analysis of variable pitch
compressor rotor blgdes designed to allaviate vibration; GRA

WT73-28747f George Washington Univ., Washington, D.C. School

of Enginaering and Applied Science.

PERFORMAMNCE OF THE CRYPTOSTEADY FLOW ENERGY

SEPARATOR

Joseph Y. Foa Jul. 1972 46 p refs

(Contract NODOO18-72-C-0122)

(AD-762030; TR-ES-722) Avail: NTIS CSCL 21/5
Performance equations are daveloped for the cryptosteady-

flow snergy separator in its most general form and over the

widest range of operating conditions considered so far, including

bearing friction or other rotor torque. and unequal discharge

pressuras. peripheral velocities, flow losses. prarotation velocities,

and discharge angles. E£quations are also developed for the

propartioning of rotor nozzles ir accordance with performance

specifications.  Convenient performance and design charts are

also presanted. Author (GRA)

WN73-28761# Georpe Washington Univ., Washington, D.C. School
of Enginsering and Applied Science.
CRYPTOLSTEADY-FLOW ENERGY SEPARATION
Josaph V. Fea Oct. 1972 35 p refs
(Contract NQO019-72-C-0122}
(AD-762031: TR-E5-723) Avail: NTIS CSCL 21/5

The mechanism of cryptosteady-flow energy separation is
described and analyzed in its mast pgeneral form. with full
considaration of the effects of bearing friction or other rotor
torque. and of such asymmetries as unequal discharge pressures,
peripharel volocities, flow losses, prerotation velocities. and
discharge angles. Equgtions are also daveioped for the proportion-
ing of rotor rozzles in accordance with performance specifica-
1ions., Author (GRA)

N73-207324f George Washington Univ., Washington, D.C. School
of Engincaring and Appliad Science.
FUATHER COMSIDERATION ON THE DESIGR OF A FOA
CRYPTOSTEADY EMERGY SEPARATOR FOR USE N
SUPERSONIC AIACRAFT
Devid Sobal and Arshad Mawaz Mar. 1973 26 p refs
(Contract NOOO19-72-C-0122)
(AD-782032; TR-ES-7) Avail: NTIS CSCL 21/8

It is shown in the report that a fixed geometry Foa Enerpy
Separator can satisfy the cooling requirements of the F-BU aircraft
without an external heat exchanger of staged configuration. A
possible solution involves a hot to cold side nozzle area ratio of
0283, dug! pro-rotation at one haif ihe rotor speed, and
reganarstive precooling at the Energy Separator antrance.

Author (GRA)
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N73-28883*4 National Aeronautics and Space Administration,
Flight Research Center, Edwards. Calif.
EXPERIMENTS TO STUDY STRAIN GAGE LOAD CALIBRA-
TIONS ON £ WING STRUCTURE AT ELEVATED TEMPERA.
TURES
Richard C. Monaghan and Roger A. Fields Washington Aug.
1973 26 p refs
{NASA-TN-D-7390; H-763)
20K

Laboratory experiments were parformed to study changes in
strain-gage bridge load calibrations on & wing structure heated
1o temperatures of 200 F. 400 F, and 600 F. Data were also
obtained to define the experimemal repeatability of strain-gage
bridge outputs. Experiments were conducted to establish the
validity of the superposition of bridge outputs due to thermal
and mechanical loads during a heating simulation of Mach 3
fiight. The strain-gage bridge outputs due to 'cad cycle at each
of the above temperature levels were very repeatable. A number
of bridge calibrations were found to change significently as a
function of tamperature. The sum of strain-gage bridge outputs
dus to individually applied thermal and mechanical loads compared
weli with that dus to combined or superimpased loads. The
validity of superposition was, therefore, estabiished. Author

Avail: NTIS HC $3.00 CScCL

N73-288B4§ Advisory Group for Aerospace Resesarch and
Development, Paris (France).
TECHNICAL EVALUATION REPGRT ON THE AGARD
SYMPOSIUM ON -RANDOM LOAD FATIGUE
‘Walter Schuetz {Industrieanlagen-Betriebsgesellschaft m.b.H.)
Jun. 1973 13 p refs
{AGARD-AR-54) Avail: NTIS HC $3.00

Brief summaries of the papers presented to the AGARD
Symposium are presented, Conclusions and recommendations are
included. Topics discussed include: full scale fatigue testing, crack
propagation under flight-by-flight toading, fatigue life prediction,
maasurement and estimation of fatigue loads, damage accumula-
tion, and service experience. FO.S.

N73-28918%§ National Aeronautics and Space Administration.
Lewis Research Canter, Cleveland, Ohio.
PEAFORMANCE OF AN ANNUAL COMBUSTOR DESIGNED
FOR A LOW-COST TURBOJET ENGINE
James S. Fear Washington Aug. 1973 43 p refs
(NASA-TM-X-2857; E-7424) Avail: NTIS HC $3.00 CSCL
21E

Parformance tests were conducted on a combustor designed
for use in a low-cost turbojet engine. Low-cost features includad
the use of very inexpensive simplex fuel nozzles and combustor
linars of perforated sheet material, Combustion efficiencies at
the altitude-cruise and sea-level design points were approximately
94 and 96 percent, respectively. The cormbustor isothermal
total-pressure loss was 8.8 percent at the altitude-cruise-condition
diffuser-inlet Mach number of 0.335. The combustor-exit
temperature pattern factor was less than 0.3 at the altitude-cruise.
sea-level-cruisa, and sea-level-static design conditions. The
combustor-exit average radial temperature profiles at all conditions
waere in very good agreement with the design profile. Tha intenss
mixing required because of the very high combustor heat-release
rate had an adverse effect on ignition capability at aktitude
windmilling design conditions. Authot

N73-289334# Office National d’Etudes e1 de Recherches
Agrospatiales, Paris (France).
[CONTINUING STUDIES IN AERODYNAMICS. LARGE
WIND TUNNELS. ENERGETICS, PHYSICS, AND MATER)-
ALS] 1972 Activities
18972 144 p refs
Avail: NTIS HC $9.25

After some general remarks on management and administra-
tive problems, brief descriptions of activities of the systems,
asrodynamics, Madane large wind tunnels, structiiies. energetics,
physics, and materiais departments are reported. Patents,
published documents, and memoranda are listed. Authar



N73.28942%§ National Aeronautics and Space Administranon.

Ames Research Center, Moffett Field, Calif. Inst. of Governmental

Studies.

THE SOCIAL IMPACTS OF TECHNOLOGY: TOWARD AN

ASSBESSMENT OF STOL AIRCRAFT POTENTIAL Semiannual

Report, 1 Dec. 1972 - 30 May 1973

Todd R. LaPorte 30 fMay 1973 26 p ref

{Grant NGR-05-003-0471)

{NASA-CR-123356] Awvail: NTIS HC $3.50 CSCL 05K
Progress of the work done on STOL assessment relating to

{1} the mobility and social change aspect of research and (2)

analysis of data ralating to public attitudes toward technology

outlined. Author

N73-28947/ Air Force Inst. of Tech., Wright-Parterson AFB,
Ohio.  School of Systemns and Logistics.
MAINTENAMCE SCHEDULING LIMITATIONS
Joseph E. Bovyett, Jr. 24 Apr, 1973 26 p
{AD-761484: AU-AFIT-SL-2-73) .Avail: NTIS CSCL 15/5

The paper discusses maintenance scheduling problems which
must be resolved during phase 2 of the STALOG developmant.
Performance measures associated with scheduling are identified
as being extremely critical since they must be clearly established
prier to developing specific scheduling techniques. A brief review
of sequencing techniques sallows the reader to visualize. how
different heuristics might be used in a dispatching model developed
for specific applications. Racommendations are tentative since
very little research has been conducted on complex problems of
this type. Author (GRA)

N73-28951# Air Force Inst. of Tech., Wright-Patterson AFB,
Dhio. School of Systems and Logistics.
A HIERARCHY OF OBJECTIVES AND RELATED PERFOR-
MANCE INDICATORS FOR AIRCRAFT MAINTENANCE
ORGANIZATIONS. M.S. Thesis
Larry L. Ulirey and Clark R. Penas 15 Sep. 1972 176 p refs
{AD-762270; SLSR-18-72) Avail: NTIS CSCL 01/3

There were three main objectives which the authors intended
10 accomplish in the thesis. The first thesis objective was to
formulate the hierarchy of maimtenance objectives by determining
the primary objective of the base level aircraft maintenance
organization and the subordinate objective which must be achieved
prior to the achievemnent of the primary maintenance objective.
The second thesis objective was to identify those measurable
performance indicators that would permit maintenance managers
o maonitor, via the exception principle, progress toward the
accomplishment of the maintenance objectives. The third and
final thesis objective was to establish the frequency with which
the identified perfformance indicators should be observed to insure
timely correction of out-of-tolerance parfarmance. GRA

N73-28956# Vector Research, Inc., Ann Arbor, Mich.
ANALYTIC MODELS OF AIR CAVALRY COMBAT OPERA-
TIONS, VOLUME 1 Final Report
May 1973 141 p
(Contract DAAG25-71-C-0407)
(AD-762432. SAG-1-Vol-1: FR-73-1-Vol-1} Avail: NTIS CSCL
15/7

/This is the first of two volumes reporting the research activities
on analytic modeling of air cavairy combat. The volume contains
an introduction to and summary of the research and modeling
performed, a summary description of the differential models of
attack helicopters supporting a battalion task force |which are
{ully decumented in Volurne 11), and a description of the stechastic
models of attack helicopters independently attacking ground
1argets, the program implementing these models, and a sample
run of the program. {Modified Author Abstract) GRA

N73-28957§ Vector Research, Inc.. Ann Arbor, Mich.
ANALYTIC MODELS OF AIR CAVALRY COMBAT OFPERA-
TIONS, VOLUME 2 Final Report

May 1973 657 p refs

(Contract DAAG25-71-C-0407)
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(AD-762433: SAG-1-Vol-2: FR-73-1-Vol:2) Avail. NTIS CSCL
15/7

/Thus is the second of two volumes reporting the research
activities on analytic modeling of air cavalry combat. The votume
describes the work done in including attack helicopters and air
defense weapons in the differential models of battalion task force
combat. It includes a review of the basic mathematical struc-
tura of the ditferential combat models. complete descriptions of
the mathematical models used to describe the activities and
effects of attack helicopters and air defense weapons within the
models. a review of the IUA versions of the models and the
associated computer programs, and a complets programmer's
guide to the augmented battalion task force programs. {Modified
Author Abstract) GRA

3673-2_8958# Sacramento Air Materiel Area. McClellan AFB,
lif.
LQG,ISTIC PERFORMANCE DATA BOOK FOR F111A
AIRFRAME SYSTEM .
Jack F. Bussio Mar. 1973 154 p refs
(AD-762213; F-111-A-11000/73-13)
15/5

The principal purpose of the report is to impan sufficient
Logistics Support Cost histary on the F-1114A Airframe System
to a design engineer of a similar functional capability 1¢ permit

Avail: NTIS CS5CL

‘technical analysis of the good and bad design featwes of that

system. The report contains four sections: AFLC organizations/
persaonnel knowledgeable, Logistic Support cost by componant,
rediability/ maintainability summary, and problem history narra-
tive. Author (GRA}

N73-28969¥# Sacramento Air Materiel Area, McClellan AFB,
Calif.
LOGISTIC PERFORMANCE DATA BOOK FOR F.-111D
BOMB NAVIGATION MARK 2 AVIONICS
Jack F. Bussio Mar. 1973 144 p refs
(AD-762214; F-111-D-73000/73-14)
15/5

The principal purposa of the report is to impart sufficient
logistics support cost history on the F-1110 Bomb Navigation
Mark 2 avionics 1o a design engineer of a similar functional
capability to permit technical analysis of the good and bad design
features of that system. The report contains four sections:
AFLC organizations/personnel knowledgeable, logistic support
codt by component, reliability/maintainability /summary and
problem history narrative. Author (GRA)

Avail: NTIS CSCL

N73-2896804# Oklahoma City Air Materiel Area, Tinker AFB,
Dkla.
LOGISTIC PERFORMANCE DATA BOOK FOR A-7D BOMB
NAVIGATION SYSTEM
Mar. 1973 B84 p refs .
|AD-762215; A-7D-73000/73-1) Avail: NTIS CSCL 15/5
The report presents the reliability, maintainability. logistic
support cost, and general product performance information on .
the A-7D bomb navigation system. It's purpose is to impart
sufficient logistics support history on the bomb navigation
system 1o the engineering/design community represented by
AFSC and the contractors engaged in the design of similar
systems/ sub-systems for Air Force use. Author (GRA}

N73-28961§ Oklahoma City Air Materiel Area, Tinker AFB,
Okla. ' .
LOGISTIC PERFORMANCE DATA BOOK FOR B-52G
ELECTRONMNIC COUNTERMEASURES SYSTEM
Mar. 1973 109 p
(AD-762216; B-52G-78000) Avail: NTIS CSCL 15/5

The document presents the reliability. maintainability, logistic
support cost, and general product performance information on
the B-52G electronic countermeasures system. its purpose is
to impart sufficient logistics support history on the electronic
countermeasures system to the engineering/ design community
represented by AFSC and the contractors engaged in the design
of similar systems/ sub-systemns for Air Force use.

Author (GRA)



N73-28962

N73-289682¢ Okahoma City Air Materiel Area. Tinker AFB.

Okla.

LOGISTIC PERFORMANCE DATA BOCK FOR KC-135

PROPULSION BYETEM

Mar. 1973 194 p refs

(AD-752217; KC-135-23000/73-2) Awail; NTIS CSCL 15/5
The report presents the reliability, maintainability, logistic

support cost, and general product performance information on

the KC-135 propulsion system. [ts purpose is to impart

sufficiant logistics support history on the propulsion system to

the Enginearing/dasign community represented by AFSC and

the contractors engaged in the design of similar svstems/sub-

systems for Air Forca use, Author (GRA}

N73-28983# San Antonio Air Materiel Area. Kelly AFB. Tex.
LOGISTIC PERFOAMANCE DATA BOOK FOR C-BA
LAMDING GEAR SYSTEM Summary Report, Mar. 1966 -
Doac_ 1872
Choice 0. Harper Dec. 1972 32% p refs
{AD-762248; C-5A-13000/73-6) Avail: NTIS CSCL 01/3
The purpose of the report is to transmit C-5A landing gear
system reliability, maintainability, logistic support cost and general
performance information from the Air Force Logistic Command
[AFLC) to the engineering/design community represented by
the Air Force System Command and the contractors engaged in
the design of systems, subsystems. equipment., and components
far Air Force use. The book is divided into four sections. Section
A provides a listing of the AFLC organizations and personnel
most knowledgeable of the book. Section B provides logistic
support costs for every work unit code contained in the
airframa system. Section C provides twelve months of
Maintainability Reliability Summaries by work unit code an
components experigncing one or more maintenance action in
1000 flight hours. Section D provides a synopsis of problams
encountered on the landing gear system during the testing and
operations phase through 28 February 1973, (Modified Author
Abstract) GRA

N73-28984§ Warner Robins Air Materiel Area. Robins AFE,
Ga.
LOGISTIC PERFOCRMANCE DATA BOOK FOR C-130E
PROPULSION SYSTEM Final Report
Albert L Garnto Mar. 1973 136 p refs
IA‘[;-7622¢9; WHRAMA-C-130E-22000/73-7) Avail: NTIS CSCL
21/5

The Logistic Performance Data Book provides reliability,
maintainability, logistic support cost. and general performanca
information on the C-130F aircraft propuision system.  This
histarical type data was prepared for the use of Government
agencies and contractors who design and manufacture aircraft
engine propulsion systems. It is ‘the intent by submitting this
data to permit a technical analysis of good and bad design
features of engines and thus influence and cause improvement
in design of subsequent aircraft engines to be utilized by the
United States Air Force, Author (GRA)}

273-28965# Warner Robins Air Materiel Area, Robins AFRB,
a.
LOGISTIC PERFORMANCE DATA BOODK FOR UH-1F
AIRFAAME SYSTEM Final Report
George L. Jones Mar. 1973 120 p refs
(13:5?-5?62251; WRAMA-UH-1F-11000/73-15) Avail: NTIS CSCL
The Logistic Performance Data Book provides reliability,
maintainability, logistic support cost, and general performance
inlorn?ation on the UH-1F Helicopter Airframe System. This
historl_cal type data has been prepared for the use of Government
agencies and contractors who design and manufacture aircraft
and helicopter airframes. It is the intent by submitting this data
to |:|_ermit a technical analysis of good and bad design featurgs
of airframes and thus influence and cause improvement in design
of subsequent aiframo siructures o be ulilized by the United
States Air Force. Author {GRA)
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N73-28988§ San Antonio Air Material Araa, Kelly AFB. Tex
Directorate of Materiel Managemaent.
LOGISTIC PERFORKANCE DATA B00K FOR £-BA
AIRFRAME SYSTEMM Summary Roport, Ricr. 1258 - Dee.
1972
Choice 0. Harper Dec. 1972 403 p
(AD-762233: C-5A-11000/73-5) Avail: NTIS CSCL 01/3
The purpose of tha raport is to transmit C-54 Airframe System
reliability, maintainability. logistic suppont cost and genaral
performance information from the Air Force Logistic Command
{AFLC) to the Engineering/Design Community representad [+
the Air Force System and the coniractors engaged in the
design of systems, subsysiems, equipment, and componants for
Air Force use. The book is divided into four sections. Section A
provides a listing of the AFLC organizations and parsonnel most
knowledgeable of the book. Saction B provides logistic suppart
costs for every work unit code contained in the airframe system.
Section C provides twelve months of Maintainability Raligbility
Summaries by work unit code on components expefiencing one
or more maintenance action in 1000 flight hours. Section D
provides & synopsis of problams ancountsred on the airframe
syetam during the testing and operational phase through
28 February 1973. (Meodified Author Abstract) GRaA

N73-28889¢ Ogden Air Materiel Area. Mill AFB, Utah.
LOBISTIC PERFORMANCE DATA BDOX FOR F-40 FIRE
CONTROL SYSTEM
Orin D. Hubbard 2 Apr. 1873 75 p rofs
(AD-762229; F-40D-74000/73-9) Avait MTIS CSCL 15/5
The data presented is based on the best avaitable information
and the purpose is 10 transmif the reliability, maintaingbility.
logistic suppont cost and genersl performance information from
the Air Force Legistic Command to the anginaering/ design
community represanted by tha Air Force Logistic Commaznd and
the contractors engaged in tha design of systems, sub-systams,
equipmant and componants for Air Force use. The information
is composed of logistic support costs for avery work unit coda
contained in the subject sub-system. These costs are genarated
quarterly in the Incraase Reliability Operational Systams (IROS)
and are formsttad to display averzge monthly suppert cosis for
a one-yoear period. |(Modified Author Abstract) GRA

N73-28970# Ogden Air Mziariel Area, Hill AFB, Utsh,
LOGISTIC PERFORMARNCE DATA BOOK FOR BF-4C
LARDING GERAR SYSTEM
Orin O. Hubbard 2 Apr. 1973 114 p refa
(AD-762231: RF-4C-13000/73-11) Awveil: MTIS CSCL 18/6
The data presented is based on the bast avadable informetion
end the purpose is to transmit the roliability, maintainability,
logistic support cost and ganersl performance information from
the Air Force Logistic Command to the enginearing/design
cemmunity rapresented by the Air Force Logistic Commeand and
the contractors engeged in the design of systams, sub-systems,
equipment and companemts for Air Force use. Tha information
is composed of logistic support costs for avery work unit cods
containgd in the subject sub-system. Thesa costs are genarated
quartery in the Increass Reliability Operationst Systems (IROS)
and #re formatted to display averape monthly support costs for
o one-yoer pancd. (Modificd Authar Abstracit) GRA

K73-28971# Warner Robins Air Matorial Arca, Robins AFB,
Ga. Directorate of Materiel Managament.
LOGISTIC PERFORMANCE DATA BOOX FOR C-141A
RADIO MAVIGATIOR SVSTEM Pine! Report
James R King Mar. 1973 153 p
(AD-762250: WRAMA-C-141A-71000/73-8} Avail: NTIS CSCL
15/6

/The Logistic Parformance Data Book provides reliability.
maintainability, logistic suppport cost, and general parformance
information on the C-141A Aircralt Radio Mavigation System.
This histerical type data has besn prepared for the usa of
Government agencies and contractors who design and manufac-
ture Aircraft Radio Mavigation Systems. |t is the intent by
submitting this data to permit a technical analysis of good and



bad design features of equipment and thus influence and cause
improvement in design of subseguent equipment to be used by
the United States Air Force. Author (GRA)

M73-28972§ Owahoma City Air Materiel Area, Tinker AFB.
Okla. Diractorate of Materiel Management.
LOGISTIC PERFORMARNCE DATA BOONX FOR WC-136
ELECTRICAL POWER SYSTEM Summary Roport, Colandor
Yenr 1972
Mar. 1873 110 p
(AD-762225; KC-135A-42000/73-3}
01/3

The document presents the relaibility, maintainability. logistic
suppon cost, and general product performance information on
the KC-135 electrical power system. Its purpose is to impart
sufficient logistics suppor history on the electrical power system
to the Engineering/Design Community represented by AFSC and
tha Contraciors engaged in the design of similar systems/sub-
systerns for Air Force use. Author (GRA}

Avail: NTIS CSCL

M732-28973§¢ Ogden Air Materiel Area. Hill AFB. Wah.
Directorate of Materiel Management.
LOGISTIC PERFORMANCE DATA BOOK FOR F-4E FLIGHT
CORNTROL SYSTEM -
Orin D. Hubbard 2 Apr. 1973 91 p refs - . . -
{AD-762230; F-4E-14000/73-10} Avail: MTIS CSCL 15/5
The data presented is based on the bast available information
and the purpose is to transmit the reliability, maintainability,
logistic support cost and general performance information from
the Air Farce Logistic Command to the Engineering/Design
Community represented by the Air Force Logistic Command and
the Contractors engaged in the design of systems. sub-systems)
equipment and components for Air Force use. -Tha information
is composed of logistic suppon costs for every work unit code
contained in the subject sub-system. These costs are generated
quartarty in the Increasa Reliability Operational Systams {(IROS)
and are formatted to display average monthly support costs for
a oneg-year period. Maintainability/reliability summaries provide
12 months of data an the subjact sub-systams, and is presented
in work unit code sequance. These summaries are designed to
prasent mainienance and failure rate dala on items, sub-systems,
and systems within a weapon. {iWlodified Author Abstract) GRA

M73-289744 Ogden Air Matenriel Area, Hill AFB, Utah.
LOGISTIC PERFORMANCE DATA RBOOK FOR RF-AC
PROTOGRAPKIC RECONNAISSANCE SVSTEM
Cxin D, Hubbard 2 Apr. 1973 119 p
{AD-762232: RF-4C-77000/73-12) Avail: NTIS CSCL 15/§
The data presented is based on the bast available information
and the purpose is to transmit the reliability. maintainability,
logistic support cost and general performance information from
the Air Forca togistic Command to the Engineering/Design
community reprasanted by tha Air Forca Logistic Command and
the conmractors engaged in tha dasign of systems. sub-systems.
equipment and componants for Air Force use. The information
is composed of logistic support costs for every work unit code
contained in the subjact sub-system. These costs are generated
quaiterly in the Increase Reliability Operational Systems {IROS)
and are formatted to display average monthly support costs for
a one-year period. Maintainability/reliability summaries provide
12 months of data on the subject sub-systems, and is presanted
in work unit code sequence. These summaries are designad to
present maintenance and failure rate data on items. sub-systems,
and systems within a weapon. {Modified Author Abstract} GRA

M73-28976%# National Aeronautics and Space Administration.

Langley Research Center. Langley Station, Va. Dept. of Solid

Mechanics, Structures. and Mechanical Design.

STUDIES IN TILT-ROTOR VTOL AIRCRAFT AERO-

ELASTICITY, YOLUME 1 Ph.D. Thesis - Case Western

Resarve Univ.

Raymond George Kvaternik Jun. 1973 3894 p refs

{NASA-TM-X-68497) Avail: NTIS HC $21.75 CSCL 01A -
Aeroelastic and dynamic studies which complement and

extend various aspacts of tachnology applicable 1o tilt-rotor VTOL
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aircraht are discussed. Particular attention is given to prnpr_c:tor/
pylon whirl instability, a precaession-type inslability akin to
propelter/ nacelle whirl flutter. The blade flapping and pitch-change
freedoms of a proprotor are shown to lead 1o a fundamemlallv
different situation as regards the manner in which the precession-
generated aerodynamic forces and moments act on the pylon
and induce whirl flutter relative to that of a propeller. The
implication of these forces and moments with regard to their
capacity for instigating a whirl instability is examined, demon-
strating why a proprotor can exhibit whirl flutter in either the
backward or forward directions in contrast to a propellar which
is found to always whirl in the backward direction. Analytical
trend studies delineating the effect of several system design

parameters on proprotor/pylan stability and response are
shown. Author

N73-28977*§ National Aeronautics and Space Administration.
Langley Research Centar. Langley Station, Va. Dept. of Solid
Mechanics., Structures. and Mechanical Dasign. v
STUDIES IM TILT ROTOR VTOL AIRCRAFT AEROELASTIC-
ITY, VOLUME 2 PhD. Thesis - Case Western Reserve
Univ.
Raymond George Kvaternik Jun. 1973 278 p refs
(NASA-TM-X-69496) Avail: NTIS MHC $16.00 CSCL 01A
Two methods for natural mode vibration anaiysis are
discugsed. The first consists of a direct approach based on a
finite element representation of the complete structure as an
entity, The mass and stiffness matrices for the complete structure
are- assembled by properly ¢ombining the mass and stiffness
matrices of the individual slements into which the structure has
been divided. The second approach is that of companent mode
synthesis. This method is based on the concept of synthesizing
the natural modes of the complete structure from modes of
conveniently defined substructures, or components, into which
the structure has been pantitioned. In this way the expedient of
reducing the system degrees of freedom, and thus the size of
the eigenvalue problem. can be introduced by partial meodal
synthesis. Author

M73-28978# Aeronautical Research Associates of Princeton,
In¢., N.J.
ON THE RESPONSE OF AIRPLARNES 1M A& THREE-
DIMEMNSIONAL GUST FIELD
John C. Houbolt Nov. 1972 32 p refs
{Contract F44620-72-C-0022; AF Proj. 9782)
(AD-762511: ARAP-161; AFOSR-73-1043TR)
cscLO /1

The response of an airplane in a 3-dimensional gust field is
examinad with the intent of reducing the problem 1o the simplest
terms. It is shown that response evaluation may be reduced to
separate treatment of the longitudinal and lateral response casas.
The longitudinal case reduces to considering the vartical gust
velocities only, and generally the degrees of fraedom of vertical
maotion, pitch, and vertical bending modes: vertical motion is
the prime degres of freedom. The lateral case reduces to side
gust velocities only. with degrees of freedom of side motion.
yaw, and side bending: yaw is tha prime degree-of-freedom in
this case. The longitudinal gusts are found to be unimportant.
The analysis show that the results from the separate longitudinal
and lateral response evaluations must be combined to obtain
the fuselage ioads and loads on T-type 1ails. Author (GRA)

Avail: NTIS

M73-28972§ Texas Univ, Austin. Dept. of Aerospace Engineering

and Engineering Mechanics.

[RESEARCH ON AEROELASTIC 'STABILITY ARD RE-

SPOMSE PAOBLEMS]

Renald Q. Stearman Jan. 1973 24 p refs

(Grant AF-AFOSR-1898-71; AF Proj. 9782)

(AD-76256B: AFOSR-73-1071TR)  Awvail: NTIS CS5CL 01/3
Research on aeroelastic stability and response problems have

been carried out this past year in several areas. It includes an

investigation of compressible flow induced instabilities on thin

shell structures, the suppression of interfering lifting surface

phenomenon, and the active control of vehicle responses thru

an active suspension system concept. A brief review of this

research is presented. Author {GRA}



N73-28980

N73-20980*§ Kanner {Leo} Associates, Redwood City, Calif.
VISUAL PROBLEMS CORCERNING LANDING AC-
CIDERTS
Morifusa lwataki Washingtan NASA  Aug. 1873 14 p refs
Transl. into ENGLISH from Koku Igaku Jikkentai Hohoku {Japan).
v. 9, no. 1, Jun. 1968 p 70-75
{Contract MASw-2481)
{NASA-TT-F-15064) Avail: NTIS HC $3.00 CSCL 01B
Undershoot accidents caused by pilot errors are among the
most important types of landing accidents. Owvershoot accidenis
occur much less freguently than undershoot accidents. Amang
the factors possibly causing such landing accidenis may be: {1}
reduced visibility caused by fog. {2) reduced vigibility caused by
veiling glara of fog, {3} presence of layers of smog. rain on the
windshield, (4] misjudgement of distance with altitude, illusions
of altitude accompanying changing intensity of iHuemination, {5}
glara of lights, {6} illusions of altitude accompanying changes in
the size of the runway, and (7) illusions of altitude accompanying
inclination of the terrain surface. Even during instrument landing.
there is danger of undershooting the runway if the pilot adopts
an unnecessarily abrupt descent ratio without farming an accurate
judgement of the altitude and distance. Output controls and
steering must therefore be performed with great carse. Author

N73-28201%F Kanner {Leol Associates. Redwood City, Calif.
COMPUTATION OF UNSTEADY AERODYNAMIC FORCES
O HELICOPTER ROTOR BLADES
J. J. Costes Washington NASA  Aug. 1973 34 p refs
Transl. inte ENGUSH from La Rech. Aerosp. {Paris), no. 2, 1972
p 91-106
{Contract NASw-2481)
{MASA-TT-F-15039) Avail: NTIS HC $3.75 CSCL Q1€
Mumuerical methods for detarmining the unsteady aersdynamic
forces on helicopter rotor blades are presented, The calculation
of the velocity potential induced by a lifting surface element
when its position, origntation, and lift are known is developed
as a function of time. The collocation method makes it possibla
to express the lift distribution as a function of the velocity
component narmal to the blades on a network of collocation
points distributed on the rator disc. A comparison between theory
and experiment in the case of lorward flight is provided. Author

N73-28982*§ Kanner {Leo) Associates, Redwood City, Calif.
TUPCLEV: ITS 'MOUSTACHES’ WERE TOO LONG AND
FRAGILE
Dominique Walter Washington NASA Aug. 1973 7 p Transl.
into ENGLISH of “Tupolev: Ses ‘'moustaches’ etaient trop longues
ot fregiles” Science ot Vie. Aug. 1973 p 44-47
{Contract NASw-2481)
{NASA-TT-F-15062) Avail: NTIS HC $3.00

The aircratt accident involving the crash of a TU-144 aircraft
during the 1973 Paris Air Show is reported. The cause of the
crash is given as structural failure of the canard lifting surfaces
with reaulting instability of the main wing. The cause of the
canard surface failure was considered to be caused by overstress-
ing dusing a climbing turn. Author

N73-28983F Douglas Aircraft Co.. Inc.. Long Beach. Calif.
A FLIGHT SIMULATOR STUDY OF S$TOL TRANSPORT
LONGITUDINAL CONTROL CHARACTERISTICS Final
Raport
Robert A. Berg and W. Allen
(Contract DOT-FA70WA-2395)
(MDC-J5575L: FAA-RD-72-56) Avail: NTIS HC $7.00

An investigation of STOL transport terminal area characteris-
tlics was conducted in order to identify factors that may be
significant in the establishment of longitudinal handling qualities
ciiteria. The test program utilizad the NASA Ames Research
Canter $-16 Moving Cab Transport Simulator. The investigation
was broad in scope. covaring a wide range of longitudinal
charactaristics representative of STOL aircraft and STOL oparating
conditions. The use of a three-axis STOL flight director, a pitch
stability augmentation system, and a direct-lift control devics
werg also examined. This undertaking represents the third in a
series of STOL simulation studies. the first two of which were

Shirley Jul. 1972 97 p refs
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devoted to laterial and directional characteristics. Results of this
study indicate that acceptable levels of certain longitudinal
characteristics are functions of the piloting technique used for
flight-path and speed control, and although pilots tend to adapt
well to a wide variety of configurations, they still have definjte
control preferences based on their flight experience. Author

N73-28984§ Nationat Transportation Safety Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPORT: EASTERN AIRLINES,
INCORPORATED, L-1071, N310EA, MIAMI, FLORIDA,
29 DECEMBER 1972
14 Jun. 1973 46 p refs
[NTSB-AAR-73-14} Avail: NTIS HC $4.50

An gircraft accident invalving the crash of a Lockheed L-1011
aircraft ngar Miami, Florida on 29 December, 1972 is reported.
Following a missed approach, because of suspected nose gear
malfunction, the aircraft climbed to 2.000 feet while the trouble
was investigated. During the investigation the aircraft was allowed
to descend untit impact with the ground accurred. The cause of
the accident was the preoccupation of the crew with the
malfunction and failure to observe the dangeraus flight situa-
tion. Author

N73-28986# Cranfield Inst. of Technology (England).
for Transpornt Studies.
AN APPRAISAL OF THE RIGID AIRSHIP iN THE UK
FREIGHT MARKET Finol Report
5. Coughlin Mar. 1973 108 p refs Sponsored by Sci. Res.
Council
(Cranfield-CTS5-3) Avail: NTIS HC $7.50

The use of rigid airships for commercial freight operations
in the United Kingdom was studies. The subjects discussed are:
(1) capabilities of the airships, (2} sconomic aspscts of freight
market, {3} typical design specifications. (4) cost effaciivensss,
and (5) possible application to international trade. The supporting
data are presented in the form of tables and graphs. Mathematical
models are developed to show the relationship of the various
paramatars, Author

Centre

N73-28986{ Northern Research and Engineering Com.,
Cambridge. Mass.
ASSESSMENT OF AIRCRAFT EMISSION CONTROL
TECHNOLOGY
E K. Bastrass, R. C. Baker, C. F. Robertson, R. D. Siegel, and
G. E. Smith Sep. 1971 208 p refs
{Contract EPA-68-0H-0011)
{NREC-1188-1} Avail: NTIS HC $12.50

Investigations to provida information nacassary for establishing
standards on emissions from aircraft were conducted. The
information is required on control methods in order to esteblish
the levals to which is feasible to reduce aircraft emissions. Four
categories of information are provided: {1} methods for controliing
emissions from aircraft activities, {2} instrumentation for
measuring aircraft emissions, {3} rates of emission of various
pollutants at airports from aircraft activities. and {4) impact of
emissions from aircraft activitias in airport vicinities. The
methodalogy for conducting the investigation is described.
Recommaendations for controlling various typss of emissions are
submittad, Authar

N73-28987*¢ Netional Aeronautics and Space Administration.
Langley Rasaarch Center, Langtey Station, Va.
FCRE AND AFT ELASTIC RESPONSE CHARACTERISTICS
OF SIZE 34X9.9, TYPE 7, 14 PLY-RATED AIRCRAFT TIRES
OF BIAS PLY, BIAS BELTED, AND RADJIAL BELTED DESIGN
M.S. Thesis - George Washington Univ., Washington, D. C.
John Albert Tanner & May 1873 65 p rafs
{NASA-TM-X-69570} Avail: NTIS HC $5.25 CSCL 01C

An investigation was conducted to determina the fore-and-aft
elastic response characteristics of aircraft tires of bias ply.
bias-balted, and radial-balted design. The investigstion consisted
of: (1)static and rolling tests, (2)a statistical analysis which related
the measured lire elastic charactaristics to variations in the



vertical load, inflation pressure. braking force and/or tire vertical
deflection, and {3} a sami-empirical analysis which related the
;ira elastic behavior to measured wheel slippage during a
steady-state braking. The results of this investigation indicate
that the bias-bsalted tire has the largest spring constant valua
for most loading conditions and the radial-belted tire has the
smallest spring constant value. Author

N73-289838*§ National Aeronautics and Space Administration.
Langley Resaarch Canter, Langley Station. Va.
NUMERICAL SOLUTION OF EQUATIONS GOYERMING
LONGITUDIMAL SUSPENSION LINE WAVE MOTION
DURING THE PARACHUTE UNFURLING PROCESS Ph.D.
Thesis - Gaarge Washington Univ.,, Washington. D. C.
Lamont Rozelle Poole May 1973 64 p refs
(NASA-TH-X-69498) Avail: NTIS HC $5.25 CSCLO1B
Equations are presented which govem the dynamics of the
lines-first parachute unfurling process, including wave motion in
the parachute suspension lines. Techniques are developed for
obtaining numerical solutions to the governing equations. Histories
of tansion at test data, and generally good agreement is observed.
Errors in computed results are attributed to several areas of
uncerteinty. the most significant baing a8 poory defined boundary
condition on the wave motion at the vehicie-suspension line
boundary. Author

N73-28982"# National Aeronautics and Space Administration.
Flight Resaarch Center, Edwards, Calif.
INVESTIGATION OF COAXIAL JET MOISE AND INLET
CHOKIMNG USING AR F-111A AIRPLANE
Terrill W. Putnam Woashington Aug. 1973 32 p refs
(NASA-TN-D-7376; H-885) Avail: NTIS HC $3.00 CSCL
o0icC

Measurements of engine noise generated by an F-111A
airplane positioned on a thrustmeasuring platform were made at
angles of O deg to V60 deg from the aircraft heading. Sound
power levetls. power spectra, and directivity patterns are presented
for jat exit velocities betwean 260 feet per second and 2400
feat per second. The test results indicate that-the total acoustic
power was proportional to the sighth power of the core jet
velocity for core exhaust velocities greater than 300 metsrs par
second (385 feet per second) and that little or no mixing of the
core and fan streams occurred. The maximum sideline noise
was most accurately pradicted by using the average jet velocity
for velocities above 300 meters per second (985 feet per second).
The acoustic power spectrum was essentially the same for the
single jet flow of afterburner operation and the coaxial flow of
the nonafterburning condition. By varying the inlet geometry and
cowl position, reductions in’the sound pressure level of the blade
passing frequency on the order of 15 decibels to 25 decibels
were observed for inlet Mach numbers of 0.8 to 0.9. Author

M73-289¢0°# National Aeronautics and Space Administration.
Ames Research Centar, Moffett Field, Calif.
COMPUTER SIMULATION OF AIRCRAFT RMOTIORNS AND
PROPULSION SYSTEM DYNAMICS FOR THE YF-12
ARCRAFT AT SUPERSONIC CRUISE CONDITIONS
Stuart C. Brown Aug. 1973 65 p refs
INASA-THM-X-62245; A-4840) Awveil: NTIS HC $5.25 CSCL
o1C

A computer simulation of the YF-12 aircraft motions and
propulsion systam dynamics is presented. The propulsion system
was reprasanted in sufficient detail so that interactions betwoaen
aircraft motions and tha propulsion system dynamics could be
investigated. 5ix degree-of-freadom aircraft motions together with
tha three-axis stability augmentation system were represented,
The mixed compsassion intats and their controls were reprasanted
in the started moda for a range of flow conditions up to the
inlet unstart boundary. Effects of inlet moving geometry on aircraft
forces and movements as well as effects of aircraft motions on
tha inlet bahavior were simulated. The engines, which are
streight subjects. were represented in the aﬂerburninﬁ mode,
with effacts of changes in aircraft flight conditions included. Tha
simulation was capable of operating in real time. Author
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-(AD-762521; HONEYWELL-21B57-FR)

N73-28993

K73-28981§ Technology. Inc., Dayton, Ohio.

MECHARNICAL STRAIN GAGE AND VGH DATA COLLEC-
TIOK PROGRAM OM F-6A/B AIRCRAFT AT WILLIARIS AFB
Final Report, Oci. 1970 - Qct. 1972

James A. Strohn, Daniel Q. Tipps. and Curtis A. Jackson Oct.
1972 200 p refs

{Contract F33657-70-C-1161}

{AD-760867; ASD-TR-72-52) Awail: NTIS CSCL 01/3

To coliect a substantial amount of VGH and stress data
from current F-5 tactical training missions in a timely and
aconomical manner, a combination of machanical strain gages
and oscillograph recorders were selected for this program. The
data results will be used by Northiop to update service life
estimates for F-GA/B series aircraft. Five F-5A and five F-5B
aircraft ot Williams AFB, Arizona, were each initially equipped
with a 3-inch mechanical strain gage., and one aircraft in each
group was further equipped with a WGH recording system and
electrical strain gages. Later in a reliability study each of thase
aircraft was also equipped with a 6-inch mechanical strain
gage. (Modified author abstract) ' GRA

N73.-285924# Honeywall, Inc., Minneapolis, Minn. Government
and Aeronautical Products Div,

NAVY DIGITAL FLIGHT CONTROL SYSTEM DEVELOPRAERT
Final Repori, 1 Sap. 1971 - 20 Bop. 1972

M. S. Borow, R. 0. Gaabo. R. €. Hendrick, A. ¥. Konar. T. G.
Lshn, D. L Markusen, F. L. Smith, H. G. Schmitz, and D. J.
Sowada Dec. 1972 444 p refs

{Contract N62269-72-C-0141}

Avail. MTIS CSCL
01/3 .
A 12-month enginasring study was conducted 1o define a
digital flight control system capable of performing pilot-assist
{augmentation) and pilot-relief {autopilot) functions. Basic control
laws were synthesized and analyzed to satisfy current and
projected requirements for high-performance naval aircraft.
Software analysis procedures wera applied to determine sample
rates, word lengths, and mamory capacity. A redundancy and
monitoring approach was identified to further asseso computer
characteristics. Implemantation options in areas of processor
structure, input/output, and instruction repertoirs were resolved.
flepresentative portions of the overall flight control system were
programmed on a small airborne computer (HDC-201} and verified
by open- and closed-loop testing in conjunction with an analog
simulation of the aircraft. A partial system specification was
prepared reflecting overali study results. {Modified author

abstract) . GRA

N73-28993# Aeronautical Systems Div.. Wright-Patterson AFB,
Ohio,
FLIGHT TEST EVALUATION OF FOLDING SIDEWALL
EXPANDABLE TIRES ON THE C-131B AIRCRAFT Technical
Raport, 17 Mer. 1870 - 13 Oct. 1971
Larry A. Roberts and Paul M. Wagner Jan. 1973
(AF Proj. 1396)
(AD-762730; ASD-TR-73-1} Awvail: NTIS CSCL 01/3

A C-131B aircraft was equipped with maodified, instrumented
main landing gear assemblies, and type NI (low pressure}, folding
sidewall, 38.5/28 x 13.0-16 aircraft tires were mounted on the
main landing gear wheals. TakeoHfs, landings and taxi runs
were made at four different sircraft weights and at both 35%
and 50% tire deflaction. Braking intensity varied from light to
heavy both with and without reverse pitch. The test aircraft
wes equipped with an inflation/deflation system and the tires
were deflated each time the landing gear was retracted and
inflated each tifme it was extended. The tires coutd normally be
deflated and folded within 15 seconds and rainflated within 10
seconds. Two rollouts were made with tha test tires fiat and
the tires demonstrated excellont runflat capability at ground spaeds
of up to approximately 100 knots. Directional control was good
and no damage to the aircraft or to the landing gear was
sustainad. (Modified author abstract) GRA

t47 p refs



N73-28994

M73-25594# Naval Air Development Center, Warminsier, Pa.

JAir Vehicle Technology Dept.
INVESTIGATION OF THE T-34B NOSE GEAR RETRACTION
LINKAGE LOADS Final Rapon
Robert J. Mcavoy 19 Jan. 1973 17 p
tAD-762728; NADC-73014-30) Avail: NTIS CSCL01/3

The T-34 nose gear ratraction system was instrumented to
determine the loads in the system during cycling of the nose
landing gear. The results of the investigation showed which
mechanical adjustments are critical and which parts should be
reptaced, Author {GRA)

N73.28995§ Air Force Academy, Colo.
SOME DESCRIPTIVE STATISTICS ON S!X YEARS OF FIELD
MAINTENANCE AND OPERATIONAL DATA ON THE F4
AIRCRAFT WITH IMPLICATIONS FOR IRAN INTERVALS
Fina) Report
Chartes R. Mitchell Apr. 1973 100 p refs
{AD-762747; USAFA-RR-73-1) Avail: NTIS CSCL 01/3

Six years of field maintenance and operational data ware
examined on various selected models of the F4. The data wers
investigated relative to IRAN interval variations and base location
history, and in terms of each previgusly performed IRAN,
Certain statistically significant. but weak, relationships were
discovered to describe field maintenance and/or operational
variables in terms of months from last IRAN. The original intent
was to use any defined relationships in a cost model to provide
managemant information on an optimal IRAN interval; however,
developmant of a cost model wouid duplicate the work of another
study which is presently being conducted. The report alsa includes
numerous statistics on field maintenance which should interest

aircraft weapon systems management personnel. (Modified
author abstract) GRA
N73-28296§ General Dynamics/Fort Worth, Tex. Convair

Aerospace Div.
DESIGN, DEVELOPMENT, AMD FLIGHT TEST OF MULTI-
PLEXING HARDWARE.FOR USE (N A FLY-BY-WIRE FLIGHT
CONTROL SYSTEM. Final Repon, 5 &pr. 1971 - 5 May
1973
Jerry G, Mrazek and Richard O. Roberts Apr. 1973 111 p
(Contract F33615-71-C-1147; AF Proj. 8225)
(AD-763111; FZE-1260: AFFDL-TR-73-43} Avail: NTIS CSCL
01/3

The report contains a description of the design. development,
airworthiness testing and fiight test of multiplexing hardware for
use in a fly-by-wire flight control system. The multiplexing concept
employed makes use of By-phase Manchestar baseband
modulation of pulse coded digital data. Each analog value to
be transmitted is converted to a digita! format sarially and
transmitted over a twisted-shieldzd-pair cable. A party lina
transmission concept was amployed to permit two transmitters
to share the same transmission line. The ait-worthy squipment
was used to transmit signals in the fly-by-wire flight control
system of the Total In-Flight Simulator {TIFS} aircraft. (Modified
author abstract} GRA

N73-28937§ Air Force Weapons Lab. Kirtland AFB. N.Mex.
THE BIRD-AIRCRAFT STRIKE HAZARD IN THE CANAL
ZONE Technical Report, 18 Oct. 1971 - 7 Noy. 1872
Acbert C. Baason Jun. 1973 28 p refs
{AF Proj. 683M}
{AD-763112: AFWL-TR-73-16) Awail: NTIS CSCL 01/3

A serious bird-aircraft strike hazard exists within the Canal
Zone and the Republic of Pansma. Even though Panama has a
very large resident bird population, a dramatic increase occurs
during the migration period when transients cross between the
North and South American Continents. The greatest hazards result
from large aggregations of vuitures and hawks migrating. and
the soaring of these migramis in thermals and updrafts. There
is no effective method known for dispersing either raptor
concentrations or the thermals. Therefore. control recommanda-
tions &% v maintain the girfield in a manner that is undesir-
able to the birds and to schedule flying missions when the
raptors will not be active. Author (GRA)
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N73-28998# Air Force Flight Dynamics Lab., Wright-Patterson

AFB, Ohio.

EXARINATION OF THE VOICE COMMARMD CONCEPT FOR

APPLICATION TO AIR FORCE COCKPITS

John . Reising 5 Feb. 1973 61 p refs

{AF Proj. 6190)

(AD-762922; AFFDL-TR-72-108B) Avail: NTIS CSCL Q1/3
Voice command holds potential for off-loading many manual

switching tasks from the pilot. The report surveys the state-of-the-

art in voice command, discusses cockpit applications, and identifies

primary manufacturers/governmant agencies doing research.

Such factors as the functional specifications of an airborne voice

command system and concern for the pilot in relation to voice

command are stressed. An analysis of the overall situation leads

to the conctusion that voice cormnmand is on the threshold of

application into cockpits, given that certain restrictions are

acceptable. Author (GRA)

N73-28999§ Air Force Aero Propulsion Lab., Wright-Patterson
AFB, Dhio.
DEVELOPMENT OF FEASIBILITY DEMONSTRATION
HARDWARE FOR AR INTEGRATED FIRE AND OVERMHEAT
DETECTION SYSYEM Fina! Report, Jun. 1970 - Dec. 1871
Duane G. Fox May 1973 41 p refs
(AD-762919: AFAPL-TR-72-105) Avail: NTIS CSCL o1/3
The report summarizes the results of an in-house effont to
develop and demonstrate the feasibility of an intagrated fire and
overheat datection system for an aircraft engine nacelle. The
integrated system was conceived in 1865 as a means of
decreasing the numbar of nordetected engine nacelle fires and
the incidence of false firz wamings on oparationa! Air Force
aircraft.  Analysis of the reported angine nacelle fires and firg
warnings shows that approximately 50% of the fires were not
detected by the fire or overheat detaction system during the
six-year period 1965-1970, and 83% of the fire and overheat
warnings were false. Two integrated systems were developed to
demonstrate total system feasibility, and these systems were
further evaluated on flight test aircraft. The report presents the
results of this evaluation. (Meodified author abstract) GRA

N73-290C0# Cornell Aeronautical Lab.. Inc., Buffalo, N.Y. Fligh

Research Dept.

A PRELIMIRARY AMNALYSIS ON THE PILOY-STOL AIR-

CRAFT SYSTEMW IN LANDING APPROACH

Robert T. N. Chen 11 Feb. 1972 31 p refs

{Contract F33615-71-C-1722)

{AD-762566. CAL-VTOL-HQ-TM-3Q) Avail: NTIS CSCL 01/2
The modal structure was first examined to gain insight into

the dynamics of the basic STOL aircraft in landing approach.

The basic STOL airframe together with the control aspect of

the pilot activities was then briefly analyzed, including a brief

treatment of the thrust-control inner loop. The guidance aspect

was then briefly examined and formulae for generating coordinated

contrel ¢commands derived. Recormmended further work was

described to complete the study. Author {GRA}

N73-29002ff Dayton Univ., Ohio. Research Inst.
SIMULATED LOADINGS OF THE MEDIUM STOL TRANS.
PORT AIRCRAFY Technical Report, Jul, 1972 - May 1973
Robert P. Bozhmer May 1973 107 p
(Contract F33615-73-C-4011)
(AD-782818; UDRI-TR-73-26; ASD/XRO-73-4)
CSCL 15/B

Tha raport contains thae resufts of 8 computer-simuisted
loading of an Army Brigade in each of five madium STOL transport
aircraft corgo compartmant designs. The computer program utilized
@ CONARC (COMPASS M-Saries! unit movement data listing
for & Separate Infantry Bripade to asloct the loedabie items for
the carge compartment design baing considersd. The numbsr of
sortiso required for the logdable items and tha utilization fectors
of floor aress and weight are aversped for the sorties.

Authar [GRA)

Avail: NTIS



N73-290144 Gearge Washington Univ., Washington, D.C.
PERFORMAMCE EVALUATION CF ENERGY SEPARATORS
Final Report. 1 Sop. 1971 - 31 Mor. 1873
Joseph V. Foa Mar. 1973 26 p refs
{Contract NOOO19-72-C-0122)
[AD-762590: TR-ES-726) Avail: NTIS CSCL 13/1

A study was conducted of the potentiai merits of a new
kind of energy separator for aircraft environment control
applications. The new energy separator is considerably smallar
and more efficient than the Ranque-Hilsch vortex tube, in that
its operation is based on the utilization of interface pressura,
rather than viscous, forces. 1t is also much smaller and lightar,
for any givan refrigaration capacity, than conventional refrigaretion
turbomachines, and has the added advantage of not requiring
an external heat sink, thus eliminating one of the major problams
of environment control in high-speed aircraft. GRA

N73-29015# Gsorge Washington Univ., Washington, D.C.
PRELIMINARY DESIGNM OF A FOA CRYPTOSTEADY
ENERGY SEPARATOR FOR USE IM SUPERSOMIC AIR-
CRAFT

David Sobel and Arshad Mawax Sep. 1972 59 p refs
(Contract NOOO19-72-C-0122)

(AD-762579; TR-ES-724) Awvail: NTIS CSCL 13/1%

The raport desls with the design of 8 Foa Energy Separator
for use in a supersonic aircraft, the LTV F.-8U Crusader.
Calculations are carried out to obtain a range of exit nozzle
area ratios compatible with a variety of operating conditions.
The effects of varigtions of the peripheral rotor velocity and
discharsge pressuras on both the hot and cold outputs are analyzed.
The potential merit of using & heat exchanger in canjunction
with the saparator, or of using ram ait rather than bleed air, is
also discussed. (Modified author abstract} GRA

N73-22094# National Aviation Facilities Experimental Center,
Atlantic City, N.J.
TECHNICAL EVALUATIOR OF WEATHER CLUTTER
FEASIBILITY MODEL iInterim Report, Jun. 1970 - Fab.
1972
Ronald S. Bassford Aug. 1973 63 p refs
(FAA-NA-73-48) Avail: NTIS HC $5.25

An ASR-5 weather clutter feasibility model was daveloped
and evaluated to determine its capability to provide air traffic
controllers with a weather disptay (clutter free) of air traffic and
a contour depiction of weather detected by radar. The technical
tests included tha determination of technical characteristics of
edch of four modifications [narrow transmitter pulse width.
noncoherent moving target indicator. dual frequency diversity.
and lagarithmic/fast tima constant) which comprised the weather
rejaction portion of tha systern along with their capabilities to
provide c¢lutter rejection and target detection in weather. The
four modifications were then tested in unison to determine the
system's overall capability. The weather channel portion of the
squipment was tested to determina its capability to provide
weather clurtar formatting in the form of isoamplitude comours.
The results of the test demonstrated that the weather clutter
feasibility model does not effectively perform the designed
functions of weather cilutter rajection and weather clutter
contouring. Its capability to provide weather clutter contouring
ranges from good for high-level well-defined weather cells to
poaor for low-level scattered cells. The equipment is not acceptable
for use in the air traffic control system. Author

N732-29102§ Royal Aircraft Establishment, Farnborough
{Bnglandl. '
MEASURERIENTS ON HIGH ANMD LOW GAIN L-BAMD
AIRCRAFT AERIALS USING TRAMSHAISSIONS FROM A
HIGH ALTITUDE BALLOOWK
W. T. Blackband and M. J. Sidford RMar. 1873 43 p refs
{RAE-TR-73008} Avail: NTIS HC $4.25

An account i3 givan of tha flying trails with the Hastings
aircraft. The purpose of the trails was primarily 10 check the
performance of the electronically steered L-band aerial using
transmissions from the ESRQO transponder cafried in a strato-
spheric balloon. At the same time. measurements were made
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on an experimental siot-dipole aerial. Results on the narrow baam
asrial showed little disturbance due to ground and airframe
reflections; fluctuations betwesn four and eight db were recorded
for the wider beam slot-dipole aerial. Author

M73-201394 National Avistion Facilition Exparimental Cantar,
Atlantic Clty, M.J.
CAPARILITIES, NECESSARY CHARACTERIBTICE AND
EFPECTIVEMESE OF PILOT GROUND TRAINERB. PHARE
&: VISUAL REFEREMCE FLIOHT MANEUVERS Final Roport,
Dec. 1879 - Jan. 1873
Robart J. Ontiveros Aug. 1873 63 p rofs
(FAA-NA-73-18) Avell: NTIS HC §4.26

The satablishmant of puidelings for the davalopment of
standards to determine the acceptability of pilot ground trainere
wao conducted. Theo pilot ground trainers are used &s primary
pilot training devices in place of flight instruction in an sircratt.
The subjects discussed are: (1) presolo. flight manauvers, (2)
criteria for ground treiner acsesgmant. (3) pilot ground trainer
manauvars and procedures, end {4) ground training and aircraft
mansuvar porfarmance trials. ' Author

R73-29941) California Univ., Borkelsy. Instituta of Transporta-
tion and Traffic Engineering.
MISTORICAL BUMMARY OF ACTIVITIES IR THE U-FAA
FOR CHAMBER UNDER CONTRACT ARDE-434 Final Avport
1962 - 197
Don O. Homing and D. M. Finch Aup. 1971 46 p
{Contract FAA-ARDS-434)
(FAA-RD-71-84} Avail: NTIS HC $4.25 |

A higtorical summary of the activitios and abstracts of repons
devaloped by use of the UC-FAA Chambar are presented. The
1000 ft long building which constitutes the chamber is described
in detail. The 10th scale runway lighting system and its control
are dascribed, The fog producing systam is enplained as well as
the mesans for uniform fog density control, Information on basic
ingtrumentotion is included. Author

M73-22146§# ARO, Inc.. Arnoid Air Force Station, Tann.
A METHOD TO INCREASE THE FULL-SCALE INLET/
ENGIME SYSTEM TESTING CAPABILITY OF THE AEDC
16 FOOT TRANSORIC WIND TUNNEL Final Report, Jan,
1971 - Jul, 1972 ' ‘
R. L. Palke AEDC Jun. 1973 137 p refs
{AD-762912; ARO-PWT-TR-72-121; AEDC-TR-73-9) Avail:
NTIS CSCL 21/5

A study was conducted of a new testing technique using
flow shaping that together with some modifications of the AEDC
16-ft Transonic Propulsion Wind Tunnel will provide the capability
to test full-scale inlet/engine configurations with forebody effects
at high maneuvering angles at transonic velocities. The method
used to obtain the flow simuiation for high maneuvering angles
utilized auxiliary flow shaping and geometric pitch. An analytical
potential flow method was used to determine the configuration
of devices necessary to produce the required flow fieids, these
devices were then checked expsrimentally to verify the resuls,
(Moditied author abstract) GRA

N73-29147§ Mitre Corp.. Mclean, Va.
A PRELIMINARY REQUIREMENTS ANALYSIS FOR AIR-
PORT SURFACE TRAFFIC CONTROL Interim Report. Apr.
1972 - Jan. 1973
G. Baran. R. A Bales, J. F. Kostsch, and R, E. LeVan Jan.
1973 182 p refs
{Contract DOT-TSC-378)
{AD-762442; MTR-6273; FAA-RD-73.6) Avail: NTIS CSCL
01/5

The repornt summarizes the results of a preliminary ASTC
|Airpont Surface Traffic Contrel) requirements analysis. The study
concentrated on the analysis of the ASTC raguirements at thres
aimports (Boston- Logan. Los Angeles and Chicago Q'Hare) to obtain
baseline data. and extrapolated these results to an additional
six airports (Seattle-Tacoma. Bradley, Cleveland, Detroit,
Pittsburgh and Philadelphia) using data-of-record and the results



M73-29148

of the baseline airport analysis. The results of the study indicate
a need for immediate improvement of the ASTC system in the
1970-1980 period at the baseline airports, with the need for
improvements during peak periods at the Chicage O'Hare Alrpo_rt
under all visibility conditions, and at Boston and Los Angsles in
poor visibibty conditions. A preliminary evaluation of thelvalue
of potential ASYC improvements indicates that survenflam?e
improvement, coupled with procedural changes, would result in
the greatest capability increase. This is followed, in terms of
potential payoff. by automation of the confiict-resolution
function. GRA

M73-29148§# Army Engineer Waterways Experiment Station,
Vicksburg, Miss.
INSTALLATION OF XM19 AIRFIELD LANDING MAT AND
ANCILLARY ITEMS. APPENDIX B: PLACEMENT OF XM19
SPECIAL SURFACING LANDING MAT
G. L Carr Jun. 1873 13 p
{AD-762137; AEWES-Instruct-5-69-4-App-B) Avail: NTIS C5CL
01/5

/The Qualitative Materiel Requirement (AMR} for prefabricatad
airfiald surfacing specifies that medium-duty landing mat must
sustain two aircraft arresting hook impacts in the same spot
without structural failure due to rupture of the top surface of
the mat. Also. this type of mat must withstand 20 roll-overs

of an F-AC aircraft joading on the t-inch diameter hook-arresting
cable without structural failure due to rupture of the top surface

of the mat. XM19 special surfacing landing mat was developed
for usa in the critical areas of runways where these types of
operations occur.  Tha XM19 special surfacing was initiaily
designed with connectors identical with those on the standard
XM19 mat. The purpose of the appendix is to furnish installation
instructions for placement of tha XM19 special surfacing mat
when the mats are placed in conjunction with standard XM 19
mat. GRA

N73-29943§ Army Engineer Waterways Experiment Station,
Vicksburg, Miss.
EVALUATION OF STRUCTURAL LAYERS IN FLEXIBLE
PAVEMERY Final Report
Robert W. Grau May 1973 139 p refs
(A[/J-762131: AEWES-Misc-Paper-5-73-26) Avail NTIS CSCL
01/5

The investigation was conducted to evaluate the effectiveness
of stabilized structurat layers (lime-and cement-stabilizad layers}
in pavement performance and to determine the comparative
performance between a full-depth high-quality crushed stone and
the stabilized layers during stmulated aircraft traffic. The
comparative performance between the stabitized layers and similar
pavemants cansisting of unbound granular base and subbase
materials previously tested in the Multiple Wheel Heavy Gear
Load {MWHGL) test section was also determined. A test section
was constructed within two itemns of the existing MWHGL test
section at the U. 5. Army Engineer Waterways Experiment Station
in order to use the existing 4-CBA clay subgrada. GRA

2873-291 504 Naval Civil Engineering Lab., Pon Huaneme,
lif.
PRELIMINARY ANALYSES OF POSSIBLE FACTORS
ABSOCIATED WITH ASPHALTIC CONCRETE AIRFIELD
PAVEMENT DEFECTS
Hisac Tomita Apr. 1973 32 p refs
(YF38534001}
(AD-762404; NCEL-TN-1271) Avail: NTIS CSCL 01/5
Aircraft traffic parameters. natural environment, and asphaltic
concrete pavement properties and defect density values for 11
Maval and Marine Corps airfields wers compiled for preliminary
statistical analyses. The purpase of the analyses which involved
correlation and regression was to determine what traffic,
environment, and pavement factors were significantly associated
with the various defects. Resuits of the analyses indicated that
most of the factors are not significantly associated with pavement
defacts. Many of the factors appeared 1o be related to pavement
defect; in a manner opposite to what is considered logical from
@ physicai o engineering standpoint. {Modified author abstract}
GRA
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N73-29182*§ National Aeronautics and Space Administration,
Lewis Ressarch Center, Cleveland, Ohio.
COMPUTER PROGRAMS FOR CALCULATING POTENTIAL
FLOW IN PROPULSION SYSTEM INLETS
Norbert 0. Stockman end Sussn L. Button [1973] 224 p
{NASA-TM-X-68278) Avail: NTIS HC $13.256 CSCL 20D

In the course of designing inlets, particulardy for VTOL ang
STOL propulsion systems. a calculations! procedure utilizing three
computer programs evolved. The chief pragram is the Douglas
axisymmetiic potential fiow program called E0D which calculates
the incompressible potential flow about arbitrary axisymmetric
bodies. The other two programs. original with Lewis, are called
SCIRCL AND COMBYN. Program SCIRCL generatas input for
ECD from various specified analytic shapes for the inlet
components. Program COMBYN takes basic solutions output by
EQOD and combines them into solutions of interest, and applies
a compressibility correction. * Author

N73-29183%§ National Aeronautics and Space Administration,
Lewis Research Center, Clevaland, Ohio.
VELOCITY DECAY AND ACOUSTIC CHARACTERISTICS OF
VARIOUS NOZZLE GEOMETRIES WITH FORWARD
VELOCITY
U. VonGlahn, D. Grossbeck, and J. Goodykoontz 1973 42 p
refs Presented at 6th Fluid and Plasma Dyn. Conf., Palm Springs.
Calif., 16-18 Jul. 1973, sponsored by AIAA
(NASA-TM-X-6B259: E-7547) Avail: NTIS HC $425 CSCL
200

Utilizing a static test stand, 6- by 9-foot wind tunnel and
13-inch circular free jat, serodynamic and acoustic date wers
obtained with a convergent circular nozzle, bypass nozzle, 6-tube
mixer nozzle, and velocity decay surveys with and without
forward velocity. The acoustic data include total sound power,
directivity and frequency spectra obtained staticafly and with
forward velocity. The relation of aerodynamic and acoustic
measurements statically and in forward fight for the various
nozzle configurations are discussed. Author

N73-29191§ ARQ. Inc., Amold Air Farce Station, Tenn.
APPLICATION OF THE VORTEX-LATTICE MEYHOD TO
REPRESENT A JET EXHAUSTING FROM A FLAT PLATE
INTO A CROSSFLOWING STREAM Final Repart, 1 Jul.
1970 - 30 Jun. 1871
F. L. Heitsley and R. L Parker, Jr. AEDC Jun. 1973 73 [
rafs
{AD-762502; AEDC-TR-73-57. ARG-OMD-TR-72-173) Avail:
NTIS CSCL 20/4

A study was conducted to devalop 8 mathematical model
of a jet exhausting from & flat plate into a crossflowing stream.
The modeling was accornplished using the vortex-lattice method.
Analytical streamlines and pressure distributions on the fiat-plate
surface as well a3 vector data in the field above the plate are
compared with available experimental data. Recommendations
are made for further improvement of vortex-lattica jet-modaling
technigues. Author (GRA)

N73-29446¢ Instrument Flight Center, Randolph AF8, Tex.
EVALUATION OF THE BENDIX AAU 19A/A AIMS ALTIME-
TER Technical Report, Oct. 1972 . Feb. 1873
Manue! H. Tapias Feb. 1973 14 p refs
(AD-762623; IFC-TR-73-2) Avail NTIS CSCL 01/4

The Bendix AAU 19A/A altimeter is a standard 3 inch
counter-drum-pointer altimeter which provides two modas of
operation -- servoed [resetl mode and standby mode. in the
servoed mode, the altimeter is an electronic repeater of the
information received from the CPU-46A altituds computer, The
information received by the altimeter has been correctsd by
the computer for static system error. In the standhy mode, the
alimeter operates as a normal barometric pressure altimeter,
The pilot can select the mode of operation desired by use of
the Reset/Stby switch located on the lower right corner of the
instrument case. ! GRA



WN73-28466§ Laboratorio de Acustica e Sonica. Sae Paule

[Brazil).
ULTRASONIC IMSPECTIOM OF WING SPAR ATTACH-
MENTS - TOF AND BOTTORM BOORM JOIMTS ARD LUGS
L. X. Nepomuceno 13 Nov. 1972 10 p .
(TR-7211.621) Avail: NTIS HC $3.00

Ultrasonic inspection procedures for examining the wing
spar attachments on a Viscount aircraft are presented. Procedures
are applied primarily to the top and bottom boom joints and
lugs. Author

N73-29483%¢ AiRessarch Mfg. Co.. Phoenix, Ariz.
SMALL, HIGH-PREBIURE RATIO COMPRESSOR RMECHARN-
ICAL ACCEPTANCE TEST, YOLUME 2
G. R. Metty snd W. |. Shoup Jun. 1873 88 p 2 Vol.
{Contract NAS3-14308)
(NASA-CR-121193: APS5-5404-R-vol-2}
$7.00 CSCL 131

The fsbrication and mechanical tasting of the high-pressura-
ratio comprocaor ara reported. Mechanicel testing wao porformed
to demonoirete overspeed cepability, adaquate rotor dynamics,
electrical isolation of the gas besring trunnion mounted diffuser
and shroud end the effect of operating perameters {(spead and
preseura ratlo} on clearanca of the comprecaor test rig. The
speod renge coverad weas 20 to 120 percont of ratad spesd
{80.000 rpm). Following these tests sn acceptanca tast which
consisted of & 6 hour run at BO,000 rpm was made with
approximately dasign impallar to ahroud clagronces.

Avail: NTiIS HC

Author

MN73-29673§ Federal Aviation Administration, Washington. D.C.
Waathaer and Flight Service Station Branch.

STATISTICAL ANALYSIS OF METEOROLOGICAL PARAME-
TERS DURING FOG AT 45 US AIRPORTS Finzl Repont
John K. Marut, Edward VanDuyne. Frank V. Melewicz, Kenneth
A. Kraus, and Frank G. Coons May 1972 264 p
(FAA-RD-72-39} Avail: NTIS HC $15.25 '

Pertinent climatological data are analyzed for fog conditions
(prevailing visibility 1/2 mile and less without precipitation) at
45 U.S. airports for the ten year period 1956-1965. These data
are considered essential for use in the design of systems to
disperse and/or prevent fog at airports. Tables and statistical
values are included for. wind speed vs frequency. wind direction
vs frequency. wind direction vs wind speed, visibility vs frequency,
temperature vs frequency and cumulative totals for all airports.
An additional analysis is included for fog at temperatures less
than 33 F. to include wind direction vs frequency. wind direction
vs wind speed. wind rose data and temperature ws fraguency.
Monthly fog frequencies are stated for both cold and warm fog.

Author

N73-29690¢ Urited Aircraft Corp., East Hartford, Conn.
ANALYSIS OF JET EMGINE TEST CELL POLLUTION
ABATEMENT METHODS Technicel Roport, 21 Feb. 1872 -
21 Feb. 1973
F. L Robson, A S. Kesten, and R. D. Lessard Hirtland AFB, N.
Max. AFPWL May 1873 231 p refs ’
(Contract F29601-72-C-0049; AF Proj. 683M)
(AD-763119; AFWL-TR-73-18) Avail: NTIS CSCL 13/2

In order to ascertain what methads of effluent treatment
would be applicable to jet engine test cells, a study was undertakan
to assess currant and projected exhaust gas treatment technology
and to establizgh that technology which results in the most eHective
cleanup per dollar. Emission factor data for the most prevalent
Air Force engines were gathersd to determine what levels of
pollutants were to be dealt with, A theoretical modsl of a test
cell augmentor tube with liquid injection was developed to ad

in estimating total system flow rates as a function of engine-

operating paramaters. The Air Force test ceil emission reduction
program can be characterized as having three goals which are
-giscussed. The first or immediate goal is one of reducing visible
emissions. The second or near-term goal involves meating
particulate mass critaria such as might be prarmnulgated by the
Environmental Protection Agency. The third or future goal would
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be concerned with meeting the mass emission regulations for
MO, {Modified author abstract} GRA

W73-2969%84 Environmental Technical Applications Canter {Air
Force), Washington. D.C.
SHORT-RANGE WEATHER FORECASTIHNG: RECENT
DEVELOPMENTS IN AIR WEATHER SERVICE, SUGGE'STED
TECHNIQUES
Robert E. Clark May 1973 30 p refs
(AD-762938; USAFETAC-TN-73-6} Avail: NTIS CSCL 05/2
The report examines the capabilities of Air Waather Sarvice
deiachments as concerns shori-range terminal forecasting.
Techniques are suggested for furthering the accuracy of theas
forecasts and 2 case study using the suggested techniquoas is
presented as guid for the fi tar in tha fiald. An AWS
Test Form No. 52 is discussed and its practical applications are
indicated. Author (GRA)}

N73-29703f Lincoln Lab. Mass. Inst. of Tech, Lexington.
ATC SURVEILLANGCE/COMMUNICATION ANALYSIS AND
PLANNING OQuarterly Technical Summary, 1 Msr. - 31 ey
1973
1 Jun. 1973 14 p
{Contract DOT-FAT2WAI-242}
(FAA-RD-73-100} Awvail: NTIS HC $3.00

' FAA-funded ATC Surveillance/ Communication Analysis and
Planning activities during the period 1 March 1973 to 31 May
1973 are reported. During this period, work was limited to
Task B: ASR improvement Program. The Phase 1 hardware and
software are described. During this phase, a general-purpose
fast Digital Processor (FOP) will be used to process a limited
sactor of ASR coverage using filtering techniques 1o be built
into hardware during Phase 2. Author

M73-297054 National Aviation Facilities Experimental Center,
Atlantie City, N.J.
DETECTION OF SMALL AIRCRAFT BY A TERMINAL RADAR
PROCESSOR Interim Report, Mar. 1973
Marvin Holiz Aug. 1973 15 p .
(FAA-NA-73-50; FAA-RD-73-106) Avail: NTIS HC $3.00

The test methods employed and the results obtained for
tasts conducted to determine detection of small aircraft by a
terminal radar processor are discussed. Flight tests consisting of
radials. over-the-station passes, and orbits were conducted with
various aircraft. The radar returns from each of the aircraft were
processed by the Radar Video Processor and the percent of
detection as a function of range and altitude was obtained.

Author

N73-29708§# Mitre Corp.. McLean, Va.
EXTRAPOLATED METHODOLOGY USED IN THE LOS
ANGELES BASIN STANDARD TRAFFIC MODEL Final
Report
Saul Cohen and Frank Maginnis Apr. 1973 17 p refs
{Comract DOT-FATOWA-2448)
{MTR-6386; FAA-RD-73-86) Avail: NTIS HC $3.00

The Los Angeles Basin Standard Traffic Model is a computer
model of the air traffic expected in the basin in 1982, This
report explains the methodology used 1o project inte the 1982
time frame a similar model of 1972 waffic. A technique known
as time compression was used 10 make the projection. Thig
report also defines the two types of models produced. the snapshot
and scan-by-scan models, and it explaing how the formar was
extracted from the latter, Author

N73-29707# California Univ., Berksley. Institute of Transparta-
tion and Traffic Engineering.

FAA ALL WEATHER LANDING SIMULATION STUDIES
DEVELOPMERNT OF PILOT ORIENTATION FILM FOR LOW
YISIBILITY LANDINGS Fincl Rapon



N723-29708

Don O. Horning and Alvah J. Millar sy 1973 43 p
(Coniract DOT-FA72WA-2698)
(FAA-RD-73-81] Avail: NTIS HC $4.25

Tha dasvelopment of a film suitable for pilot orientation in
low vigibility landings is reporied. The degree or realism that
could ba obtained in the fog chamber was grestly heightenad
by modifications to the runway surface, providing 6 degrees of
motion to the 35 mm camara on a programmable basis in order
that aircratt flight trajectories could be matchad from simulator
to Fog Chamber. and improvement in tha fog control system
for uniform high and low dansity fogs. Techniques were developed
to use existing aircraft training simulstors to provide filmed
instrumanted approaches to be used as the basis for {1) The
aireraft flight trajectory information, and (2} showing by visual
means the acutal sircraft performance undaer approach conditions
a3 indicated by the instrumants. Also dascribed is the film library
for the FAA of 72 fog chamber approaches matching the simulator
approachas. Author

N73-2970B# |T Research inst.. Chicago, I,
STUDY OF MOISE IN AIR RDUTE TRAFFIC CONTROL.
COMTROL CENTER, FLIGHT SERVICE STATION. AIR
TRAFFIC CONTROL TOWER AND REMOTE FACILITIES
Final Ropors, 18 May - 13 Nov. 1971
A. Semmelink and J. M. Clinch Dec. 1971 57 p refs
{Contract DOT-FA7 1WA-2587)
{FAA-RD-72-47} Awvgil: NTIS HC $5.00

The devalopment of a noise standard for permissible noisz
lavels in FAA Air Traffic Control and Navigational Facilities is
describzd. Tha contents of the report include noise definitions,
theory of sound, sound measuring instrumentation, noise surveys,
referance publications, and noise criteria. Criteria ate given for
neise environmants which parmit safe and satisfactory perform-
ance of tasks in the foliowing facilities: (1) traffic control centers,
including important communication areas,(2) air traffic control
tower cebs,(3) flight sarvica stations. and (4} remote facilities.
Criteria for each of thase facilities are described and justifications
for the selsction of noiss criteria are given. Author

N73-29708# Resalab, Inc.,
Dept.
LATERAL SEPARATION. YOLUME 2: STUDY APPROACH
Final Raport, Jun. 1971 - Jul, 1972
Jul. 1872 58E ¢ rofs
(Contract DOT-FAT1WA-2609: Proj. 142-177-031}
{FAA-RD-72-58-Val-2) Awail: NTIS HC $30.25

The Laternal Separation Study provides a means of estzblish-
ing the feasibility of minimizing runway spacings for the purpose
of incraasing terminal instrument flight rules operational capacity.
The data essential to tha determination of MiNIMUm  runway
spacings are presented including probability of collision data,
normgl opersting zone data, and biunder recovery data, and the
techniques used to generate this data are davaloped. Probability
density functions, which describe the location ertors of aircraft
oparating under IFR conditions, ware used ta gsnerate the
probability of collision data and normal oparating zone data,
The Fokker-Planck equation was used to generate the lateral
arror probability density functions. Generation of the biunder
recovery deta was accomplished using a parametric variation on
the pertinent system parametars. Author

Dallas. Tex. Advanced Systems

N73-2971C§ Federal Aviation Administration, Washington, D.C.
Systems Research and Development Sarvice.
VOR-TACAN LOW ALTITUDE FUGHT CHECK SUMPMAKY
Final Report
Frank W. Bassett Jul. 1972 43 p
(FAA-RD-72-73) Avail: NTIS HC $4.25

A summary of flight check data of VOR-TACAN facilities”
during the time poriod of 1961 thru 196% is prasented. The
data shown are taken from bearing error curves containad in
it fiighi inspection reports at the Flight Standards Service office
in the Washington Headquarters. The mean and one sigma values
ware caiculated from sight points. Author
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N73-2237911§ WMitre Corp., Bailoys Crossroads, Va.
STATUS OF CATEGORY 3 IR CUROPE Fina! Roport
Thomas L. Croswell Jun. 1272 88 p refs
{Contract DOT-FA7OWA-2448)
(MTR-G211: FAA-RD-72-89) Avait MTIS HC $6.50

The status of civil aidine implemantation of all-wesgthar
lendings. based on information collected during tha visit of an
FAA Teom to Europe during the latter half of Octobar 1971 ig
discussed. In France, Air Inter operates Caravelle aircraft with
passangars te four airports in Category Illa conditions with runway
visuzl range as low as 150 meters and a 50-foot decision height.
In the U.K., British European Airines are implementing Category
Illa operaticns with Trident aircraft. Davelopment details.
operational proceduras snd squipment characteristics are
dascrilped, Author

M73-28712) Coliins Radio Co. Cadar Rapids, lowa.
EVALUATION OF EXISTING YOR, LOCALIZER, AND
GUDESLOPE AECEIVING EQUIPMENT. YOLUME 2,
800K 1 Final Report
W. Q. Ashby Feb. 1973 324 p
{Contrect DOT-FA72WA-2772)
{Rept-523-0764695-00111M-Vol-2; FAA-RD-73-1-Voi-2-Bk- 1}
Avail: NTIS HC $18.25

An evaluation of VHF omnirenge navigstion, localizer, and
glidaslopa receiving aquipment were evalugted under varicus
conditions of interfarence in a simulated environment. Ap.
proximately 61 types of roceivars ware tested reprasenting atl
usar groups. Tha objective of tha test was to provide data on
which to bass geographic facility separations. Tha test plan and
besic tast results for each individual test are presented. Author

N73-29713%# National Aesonautics and Space Administration,
Flight Research Center, Edwards, Calif.
GACGUND AND FLIGHT EXPERIENCE WITH A STRAPCOWN
IKEATIAL MEASURING YRIT AMD A GENERAL PURPOSE
AIRBORNE DIGITAL COMPUTER
Thomas D. Wolf and Roberi C. McCracken Washingion Aug.
1273 34 p refs
(NASA-TM-X-2B848; H-735)
17G

Ground and flight tests were conducted to invastigste the
problems associated with using a strapdown inertiai flight data
system. Tha objectives of this investigation ware to develop a
three axis inertial attituda reference system, to evaluate a
self-alignmont technique, and io examine the problem of
time-sharing a genaral purpose computer for the sevaral tasks
required of it. Tha perdormance of thz strzndown platform/
computer system thst was developed was suMiciently accurate
tor the tasks attempted. For flights on the ordar of 45 minutes
duration, attitudke angle errors of + or -.035 radian {4 or -2 deg)
in all anes were observed. Laboratory tests of the self-atignment
technique gave accuracies of + or -.00075 radian in pitch and
roll axes and + or -0.0045 radian in the yaw axis. Self-alignment
flight results woere inconsistent. since a stable solution was not
obtained on windy days bacause of aircraft rocking motions,

Author

Avail: NTIS HC $3.00 CSCL

R73-29721}% Wyle Labs., Inc., El Segundo, Calif.
FAR FIELD HOISE CENERATION BY COAXIAL FLOW JET
EXHAUSTS. YOLUME : DETAILED DISCUSSION Final
Report, Rar. 1968 - Mov, 1971
Kenneth M. Eldred Nov. 1971 253 p refs
{Contract DOT-FABBWA.-1889)
[FAA-RD-71-101-Vol-1) Avail: MTIS HC $14.75

Modal scale air jets were used in an anechoic room to
conduct & parametric study on the sound produced by coawal
circular jets. The following parameters were varied. (1) primary
nozzle Mach numbers {from 0.85 to 1.47); {2} primary flow
tatal temparature (60 to 800 F); (3) ratio of secondary flow
valocity to primary flow velocity (zero to sonic secondary
velocity); (4) ratie of sscondary nozzle area to primary nozzle
area (zero to 10): and (S5) axial position of primary nozzia relative
to secondary welocity (+ 11 primary nozzle diameters). Tha rasults
from these model tests were analyzed and scaled to give the
ovargll sound power output, directivity indices tha sideline sound



pressure spectra, and percaived noise lavels for engine thrusts
ranging from 10,000 pounds to 80.000 pounds. The results
were usad 10 datermine the reduction in overall sound power
and manimym sideline perceived noise level as a function of
the ratio of the secondary nozzle area to primary nozzle area
and the ratic of secondary velocity to primary velocity,  Author

M73-28802§ General Applied Science Labs. Inc.. Westbury,
NY

THE EFFECTS OF ADDITIVES OM HIGH SPEED IGNITION
AND COMBUSTION CHARACTERISTICS OF STORABLE
FUELS
Stephen N. Schmotolocha and Raymond B. Edeiman Dec. 1972
52 p refs ,
{Contract F44620-71-C-0014; AF Proj. 9711)
[AD-762615; GASL-TR-779; AFOSR-73-1082TR} Avail: NTIS
CSCL 21/4

The report describes studias performed on mixing, ignition
and combustion of high density fuels. Ignition and combustion
augmentation of slurries using magnesium and lithivm fluerids,
respectively. is included. Experimants wera conducted in a
direct connect constant area combustor supplied by Mach 2
airstream at a pressure leval of about 1 atmosphera covering a
stagnation airstream temperature range from-about 600 to 1600K.
The results indicate that the autoignition limit for the lithium
impregnated boron slurry appears to be about 1500, It was
found that within the piloting regime the boron slurry with and
without the lithium fluoride involves four characteristic zones:
no ignition, initisl flame. staged burning. and propagating flame
sone, These studies substantiate that the lithium fluoride
mechanism of combustion enhancement involves chemical
removal of the boron oxide barrier, rather than having @ direct
thermal effect. (Modified author abstract) GRA

M73-28804§ Air Force Aero Propulsion Lab., Wright-Patterson
AFB. Ohio.
HYDROGERN CONTERT AS A MEASURE OF THE CORIBUS-
TIONM PERFORMAMCE OF HYDROCARBOMN FUELS
Charles R. Martel and Leonard C. Angello May 1873 51 p
rafs
{AD-783097: AFAPL-TR-72-103) Avail NTIS CSCL 21/4
Pravious work by various invastigators has shown that the
hydrogen content of a hydrocarbon jet fuel is the primary variable
affecting the combustion performance of the fuel: e. the amount
of heat radiated during the combustion of the fuel within the
jet engine combustar. The results of statistical corratations of
fuel data are presented wherein the hydrogen content of fuels
is correlated with other fuel combustion measurements including
smoke point, luminometer number, and net heat of combustion.
Also, the hydrogen content of fuel is correlated with the specific
gravity and anilina point measurements. The report concludes
that the fuels’ hydrogen content can be calculated with sufficient
accuracy to aliminate the need for measuring smoke points,
lJuminometer numbers, and net heat of combustion. For
conventional jet fuels (JP-4, JP-5, JP-B. Jet A, Jet A-1. and
Jot-B} a minimum allowable hydrogen content of 13.5% by weight
is recommended. Author (GRA)

M73-29808% 4§ National Aeronautics and Space Adminigtration.
Flight Research Center. Edwards, Calif.

STEADY-STATE AND DYNARMIC PRESSURE PHENORENA
IR THE PROPULSION SYSTEM OF AN F-111A AIRPLANE
Frank W. Burcham, Donald L Hughes, and Jon K. Holzman
Washington Jul. 1873 99 p refs

(NASA-TN-D-7328; H-741) Avail: NTIS HC $3.00 CsCL
21E .
Flight tests ware conducted with two F-111A airplanes to
study the effects of steady-state and dynamic pressure phenomene
on the propulsion system. Analysis of over 100 engine compressor
stalls revealed that the stalls were caused by high levels of
instantaneous distortion. tn 73 percent of these stalls, the
instantaneous circumferential distortion parameter, k sub theta,
exhibited a peak just prior to stall higher than any pravious
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peak. The K sub theta parameter was a hetter indicator of stall
than the distortion factor, X sub d, and the maximum-minus-
minimum distortion parameter, d, was poor indicator of stall.
Inlet duct resonance occurred in both F-111A airplanas and is
believed to have baen caused by oscillations of the normal shock
wave from an internal to an external position. Tha inlet
performance of the twa airplanes was similar in terms of pressura
recavery, distortion, and turbuience. and there was good agreemeant
between flight and wind-tunnel data up to 8 Mach number of
approximately 1.8, Author

M73-29807*# National Aeronautics and Space Administration.
Lewis Rasearch Center. Clevaland, Ohio.
INFLUENCE OF NOISE REQUIREMENTS ON STOL PROPUL-
SION SYSTEW DESIGNS
Raymond J. Rulis 1973 14 p refs Fresented at the 42Znd
Meeting of the Propulsion and Energetics Panel of the Advisory
Group for Aerospace Res. and Develop. NATO, Schiiarsas,
Germany. 17-21 Sep. 1973
(NASA-TM-X-68280; E-7601) Avail: NTIS HC $3.00 CSCL
21E

The severity of proposed noise goals for STOL systems has
resulted in & new design approach for aircraft propulsion systems.
it has become necessary to considar the influsnce of the noise
goal on the design of engine components, engine 3ystems, and
the integratad nacelle, separately and collectively. from the onset
of the design effort. This integrated system design approach is
required in order to effect an optimization of the propulsion and
aircraft system. Results from extensive design studies and pertinent
test programs are presented which show the affect of noise
specifications on component and system design, and the trade
offs possible of noise versus configuration and performance. The
design optimization process of propulsion systems for powered
lift systems is presentsd beginning with the component fevel
and proceeding through to the final integrated propulsion
system. Designs are presented which are capable of maseting
tuture STOL noise regulations and the parformance, instaliation
and economic penaities are assessed as a function of noise
laval. Author

N73-29809%§ National Asronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio.
PRELIMINARY STUDY OF TURBOJETS WITH ROTARY
FLOW INDUCTORS FOR A LOW-NOISE SUPERSONIC
TRANSPORT
James F. Dugan Apr. 1873 256 p refs
{MASA-TM-X-68233; E-7450] Avail: ‘NTI$ HC $3.25 CSCL
21E

In a simplified airplane-migsion study for a Mach 2.61
supersonic transport, dry turbojets with and without real
suppressors and dry turbojets with ideal rotary flow inductors
were studied for sideline naise levels a8s fow as FAR 36-20.
Compressor pressura fatio was varied from 5 to 30 and turbine
temparature from 1800 to 3000 F. For no noise constraint and
without 8 suppressar, the best dry turbojet gave 8 payioad ot
9.0 percent of gross weight and a sideline noise of 126 effactive
perceived noise decibels. Payload dropped rapidly for lower noise
goals, becoming 6.3 percent of gross weight at FAR 368, At
FAR 386, the turbojst with suppressor gave @ payload of 83
percent and the turbojet with ideal rotary flow inductor. 7.3
percant. Below FAR 38, the ideal inductor was far superior to
the real suppressor, giving pavloads of 6.8 parcent at FAR 3B8-10
and 5.7 percent at FAR 38-20. Author

M73-28810%§ National Aercnautics and Space Administration.

Lewis Ressarch Center, Cleveland, Ohio.

CORCEPTUAL STUDY OF FOUR SUBSONIC VTOL

PROPULSION SYSTEMS

W. C. Strack [1973] 33 p refe

(NASA-TM-X-B8279) Avail: NTIS HWC $3.76 CSCL 21E
Typical ejector wing, remote fan-in-wing, remaote littferuise

fan, and Yift plus lift/cruise prapulsion concepts are paramatrically

studied on the basis of mirplane weights (gross, empty, and

propulsion) for three typas of airplanes, a Carrier-Onboard

Delivery/ Search and Rescue sirplane for the U.S. Navy. a military
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uliity transport, ana @ Dusingss |et. NOhe Of Tie Your systems
lad to girplanes substantislly lighter than the athers, and therefore
ne hast system is selected. Author

N73.29812*%§ General Electric Co. Cincinnati. Ohie. Afrcraft
Engine Group.
AERO-ACOUSTIC DESIGN AND TEST OF A MULTIPLE
SPLITTER EXHAUST NOISE SUPPRESSOR FOR A 0.914m
DIAMETER LIFT FAN
D. L Stimpent Jan, 1973 296 p refs
(Contract NAS3-15556)
(NASA-CR-121108: R73AEG282) Avail: NTIS HC$7.00 CSCL
21E

A lift fan exhaust suppression system to meetl futura VTOL
aircraft noise goals was designed and tested. The test vehicle
was a 1.3 pressure ratio, 36 inch (91.44 ¢m) diameter iift fan
with two chord rotor 10 stator spacing. A two splitter fan exhaust
Suppression systam thirty inches {76.2 cm} long achieved 10
PMJB exhaust suppression in the aft quadrant compared to a
design value of 20 PNdB. It was found that a broadband noise
floor limited the realizable suppression. An analytical investigation
of broadband noise generated by flow over the treatment surfaces
pravided very good agreamsant with the measured suppression
levets and noise floor sound power levals. A fan thrust decrement
of 22% was measured for the fully suppressed configuration of
which 11.1% was attributed to the exhaust suppression hard-
ware. Author

N73-288144 Prett and Whitney Aircraft, East Hartford, Conn.
HEAT TRANSFER INVESTIGATION FOR MULTIHOLE
AIRCRAFT TURBINE BLADE COOLING Final Technicei
Report, 1 May 1972 - 28 Feb. 1973
R. E. Mayle and F. J. Camarata Wright-Patterson AFB, Ohio
AFAPL Jun. 1873 77 p refs
(Contract F33615-72-C-1902; AF Proj. 3066)
(AD-762627; PWA-4706; AFAPL-TR-73-30) Aveil: NTIS CSCL
21/5

Adiabatic film effectivenass and haat transfer measurerments
with injection of coolant air through arrays of holes in a flat
plste into a unifermly moving mainstream are presented.
Measuremants were taken both within and downstream of the
multihota partern. The hole configurations considered are regular
patteins of staggered hoies. Tha holes are angled 30 degrees
to the plate’s surface with the projection of the hole axis on
the surface forming & 45 degree angla to the mainstream. A
semi-ampirical relation for the sdiabatic film effectivensass is
presgnted. Also an empifical correlation of the Stanton number
is prasented for flow conditions where the coolant flow dominates
the fluid mechanics near the surface. Author {GRA)

N73-2880B4 Advisory Group for Aesrospace Research and
Davelopment, Paris (France).
SYMPOSIUM ON ACOUSTIC FATIGUE
May 1873 273 p refs Partly in FRENCH: mostly in ENGLISH
Papers pragentsd at 35th Maating of the Structures and Mater.
Panal, Toulouse, 25-27 Sep. 1972
(AGARD-CP-113) Avail: NTIS HC $15.75

The proceadings of & conferance on acoystic fatigue and
moathods for reducing tha effacts of acoustic fatigue are presentad.
The subjocts discussed includa: {1) dynamic loading of aircraft
surfeces dua to jot axhaust impingament, (2) responaa of structures
o earodynamic loads. {3) design data.for acoustic fatigue, (4)
demping and compaosite structures, (8} sonic fatigue of bonded
asndwich otructures, and (8) a8gesement of teat tachnigues for
detgrmining extent of acoustic fatigue

N73-20907
Garmany)
INFLUENCE OF THE GROUND ON THE NEAR FIELD NOISE
LEVELS OF JET-SUFPORTED V/STOL AIRCRAFT

Domier-Weske G.m.b.H., Friedrichshaten (Waest

556

Rudolf Scholten /n AGARD Symp. on Acoustic Fatigua May
1973 12 p refs

A method for calculating the near field noise lavel of a free
iet (no ground effect) by means of a modified Lighthill theory
using measured raference sound fields is explained. The shortcom-
ings of the referenca fields presently used, as well as a means
10 eliminate them, are shown. In addition, determining fraquency
spectra in the near sound field by means of a modified Strouhal
number ia described. The validity of the modified Lighthilt theory
s provan by means of two different enging jets. Wall jet sound
fields [sound fields of an engine jet directed vertically towards
the ground} and the influence of the essential paramaters affecting
the sound field are discussed. Increased noise levels due to
grouned effect are examined using V/STOL aircraft aperation as
an example. Author

N73-29908* National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.

DYNAMIC LOADING OF AIRCRAFT SURFACES DUE TO
JET EXHAUST IMPINGEMENT

D. L Lansing, J. A. Drischier, T. J. Brown, and J. 5. Mixson /n
AGARD Symp. on Acoustic Fatigue May 1973 9 p refs

CsCL O1C

High-lift wing concepts being considerad for application to
commercial STOL transpons are discussed. The flow pattarng
which produce dynamic Ioads on these wings are indicated.
Measurements of surface pressure and acceleration on a
one-half-scale model of an externally blown double-slorted flap
are reported. Root-mean-square values, power spectra, and scaling
parameters are shown. Author

N73-29909 National Aeronautical Establishment, Ottawa
{Ontario).  Structures and Matarials Lab,

SURFACE PRESSURE FLUCTUATIONS FROM JET IM-
PINGEMENT ON AN INCLINED FLAT PLATE

R. Westley, !. H, Woollay, and P. Brosseau /n AGARD Symp.
on Acoustic Fatigus May 1973 18 p refs

The influence of jet impingement pressure fluctuations on
the structural design of short takeoff aircraft that use externally
btown flaps is discussed. An experiment is desciibed in which
the surface pressure fluctuations on a flat plata were measured
when an impinging cold air jet was blown at the plate with
various speeds, inclination angles, and separation distances. The
measured surface sound pressure lovels and their spectra are
reported. Author

N73-29912 British Aircraft Corp. (Operating) Ltd., Bristol
{England). Structural Acoustics Group.
RESPONSE AND FATIGUE CHARACTERISTICS OF LIGHT
ALLOY MACHINED PLANK STRUCTURES
D. C. G. Eaton /n AGARD Symp. on Acoustic Fatigue May
1873 17 p refs

The response and fatigue characteristics of light alloy integraily
machined ptanks are discussed. The vibriation characteristics are
compared with those of equivalent fabricated coanventional
structures. Tha characteristics are reviewed with emphasis on
the related acoustic fatigue implications. Methods of pradicting
dynamic strasses are considered and comparisons are made with
practical results. A research program for obtaining information
to be used in preparing design guides is discussed. Problems
associated with noise induced crack propagation in machined
plank structures are reported. Author

N73-29913 Societe Nationale Industrielle Aerospatiale, Toviouse
(France). Bureau d'Etudes.

EXPERIMENTAL RESEARCH ON THE RESPONSE OF
AIRCRAFT STRUCTURES TO ACOUSTIC FATIGUE
[RECHERCHE EXPERIMENTALE DE LA TENUE DES
STRUCTURES D'AVION A LA FATIGUE ACOUSTIQUE]

Jean Gay /n AGARD Symp. on Acoustic Fatigue

May 1973
9p In FRENCH



Data are presented on conditions known to cause acoustic
fatigue and test conditions nacessary for treating of correcting
the problem. Data cover sorce of excitation, flight conditions,
and effects of aircraft critical zones on the problem. Several
test pracedures were éxamined. Transl. by F..H.W.

N73.-29215 Southampton Univ. {(England). Inst. of Sound and
Vibration Research.

ESTIMATES DF_THE' RESPONSE OF BOX TYPE STRUC-
TURES TO ACOUSTIC LOADING

Brian L. Clarkson /n AGARD Symp. on Acoustic Fatigue May
1973 16 p refs )

A multicell box structure representing typical aircratt
construction was tested in a high intensity noise facility. The
vibration response of the internal ribs was studied. The test
specimen was designed in such a way the ribs could be changed
to produte variants in a typical tailplane design. A semi empincal
method for analyzing the response is developed and compared
with the experimental results. ' Author

N73-22916 Lockheed-California Co.. Burbank.
CORRELATION OF SONIC FATIGUE FAILURES (M LARGE
FAN EMGIME DUCTS WITH SIMPLIFIED THEORY
Jaak Soovere fn AGARD Symp. on Acoustic Fatigue May
1973 14 p refs

The nature of the large fan jet engine intake duct noise and
its effect on the duct structure are described. A simple
semi-empirical method is developed to predict the stresses in
intake duct structure induced by fan noise. The predictad stiesses
at the failure location, show good correlation with random fatigue
data for bending across the rivet line. Author

N73-29920 Aeritalia. Tunn {lItaly).

ACOUSTIC FATIGUE TEST ON THE VYFW-FOKKER VAK
191 B STRUCTURAL COMPONENTS

Piatro Selvaggi and Angelo Lorea {Fiat S.p.A. Turin} /n AGARD
Symp. on Acoustic Fatigue May 1973 16 p refs

Near field noise and temperature measurements on 1/4 scale
model of the VFW-FOKKER VAK 191 B aircraft indicated that
critical enwironments will be induced on airgraft structural
components during the WTQ and STO configurations. The results
of the structural response and endurance test performed on a
fuselage skin panel and on a wing trailing edge fiap are reported.
The noise and temperature simulation procadure and the
experimental facilities arranged for testing purpose are des-
cribed. Author

N73-29921 Rovyal Aircraft Establishment, Farnborough {England).
Structures Dept.
SOME CONSIDERATIONS OF THE FATIGUE BEHAVIOUR
OF ALUMINUM ALLOY STRUCTURES UNDER ACOUSTIC
LOADING
W. T. Kirkby /n AGARD Symp. on Acoustic Fatigue May
1973 14 p refs

Data on the fatigus performance of aluminum alloy structural
elements which represent typical skin-stringer attachments, or
integrally-malled skin-stiffener cenfigurations, for use in design
against acoustic fatigue are discussed. The fatigue data have
generally been obtained from tests under narrow-band random
ioading with zaro mean stress in the skin. Some guidance is
given on the allowances which should be made for differences
in bandwidth and for effects of mean stress, when using such
acoustic fatigue data. The tentative advice given is-based on
peneral experience of the fatigue behaviour of other types of
structural elements under & wider range of random loading
conditions. Some consideration is also given to some aspects of
crack propagation under acoustic fatigue loading. In particular
the problem of crack propagation under combined fatigus loading
actions is discussed. Predictions of crack growth under cabin
prassurisation and acoustic loading are used to. illustrate the
significance, of the problem with reference to aircraft structures
which must satisfy fail-safe requirements. Author
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N73-29922 Hawker Siddsley Aviation, Ltd., Brough (England).
ASSESSMENT OF SIREN TEST TECHMIQUES
Eric James Phillips /n AGARD Symp. on Acoustic Fatigue
May 1973 18 p refs

The siran as a test technigque for the determination of response
and life of aircraft structures subject to engine noise field excitation
is discussed. A flat panet specimen iz to be placed in the near
noise field of a typical jet engine and its stress response measured.
The specimen is placed in a siren and the response which was
measured in the engine noise field reproduced as closely as
possible. The differences in response is assessed with regard 10
the extrapolation of measured siren fatigue life t0 setvice
environments. Specimen responses in the engine noise field and
in the siren are compared with the theoretically predicted respanse.
using methods of varying complexity. Author

M73-29923 Air Force Flight Dynamics Lab.. Wright-Patterson
AF8, Chio.

SONMIC FATIGUE RESISTANCE OF LIGHTWEIGHT AIR-
CRAFT STRUCTURES

R, C. W. VanderHeyde and A. W. Kolb /n AGARD Symp. on
Acoustic Fatigue May 1973 17 p refs

An experimental program under which the response and
sonic-fatigue resistance of lightweight aircraft structures were
investigated is presented. The program involved a series of
aluminum-alloy panels of bonded-beaded and skin-stringet design.
A total of 60 bonded-beaded and B0 skin-stringer type test
specimens was investigated. The panels were tested in groups
of 5 or 10 at 4 different overall sound-pressure levets to obtain
test results with a high level of confidence. The data reported
include mode shapes, panel damping ratios, linearity of response,
fatigue life, and failure location. For some panel configurations,
data to above 10 to the 8th power cycles were obtained. The
test faciity, test fixture, noise source, testing technique, and
instrumentation used. are described along with the test results.
Fatigue failure detection techniques are discussed. The test results
are compared with stress predictions from various avaliable
methods. Authar

N73-29924§ Advisory Group for Aerospace Research and
Development, Paris (France).
FATIGUE LIFE PREDICTION FOR AIRCRAFT STRUCTURES
AND MATERIALS
May 1973 223 p refs
[AGARD-LS-62) Avail: NTIS HC $13.25

Procedures for predicting the fatigue life of aircraft structuras
are described. The subjects dizcussed are: (1) methods of stress
measurement analysis for fatigue life evaluation, (2) application
of fracture mechanics principles in design and analysis of aircraft
structures, {3} effects of corrosion fatigue. (4] crack growth
pradiction techniques, and (5) development of analytic theory
for fatigue

N73-29925
lands).
ASPECTS OF AERORAUTICAL FATIGUE

J. Schijve /7 AGARD Fatigua Life Prediction for Aircraft Struct.
and Mater. May 1973 23 p  refs .
N73-29924 20-32)

The gvaluation of the fatigue quality of an aircraft is discussad.
Several steps. such as: {1} determination of the fatigue toad
environment. {2) response of the aircraft structure. (3} internal
load distributions and {4) estimation of the fatigue properties
are involved. The fatigue properties comprise fatigue life, crack
propagation and residual strength. The latter two ilems together
with inspection procedures are qualifying the fail-safety. The above
aspects ara analyzed with referenca to the cantributions of design
eHforts, calculations, testing, inspections and fatigue load
manitoering. Author

National Aerospace Lab., Amstardam {Nether-

MN73-29926 Laboratorium fuer Betrisbsfestigkeil, Darmstadt
{West Germany).
METHODS OF STRESS-MEASUREMENT ANALYSIS FOR
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FATIGUE LIFE EVALUATION
0. Buxbaum /o AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater.  May 1973 19 p refs

The possibilities and limitations of a spectral presentation of
maasured stress-time histories are described. A concept is
presented which distinguishes between stresses due to random
vibrations and stresses dus to manoeuvers, variations of payload,
and which is suitable for any theoretical or experimental fatigue
life evaluation. Reference is made also to fatigue testing under
random loading and to the derivation of external loads.  Author

N73-29927 Hawker Siddeley Aviation, Lid., Hatfield (England).
THE USE OF COUNTING ACCELEROMETER DATA IN
FATIGUE LIFE PREDICTIOMNS FOR AIRCRAFT FLYING IN
COMPLEX ROLES

J. A. B, Lambert /7 AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater. May 1973 18 p refs

The use of counting accelerometer data for predicting the
fatigue life of aircraft flying in various load conditions is discussed.
Matheds for conducting a full scale fatigue test are explained.
The application of load and accelaration relationships for fighter
and transport aircraft is analyzed. The characteristics of fatigue
meters for obtaining accurate load data are described.  Authar

M73-29828 Air Force Flight Dynamics Lab., Wright-Patterson
AF8, Ohio.
THE USE OF FRACTURE MECHARICS PRIMCIPLES IN THE
DESIGN AND AMALYSIS OF DAMAGE TOLERANT
AIRCRAFT STRUCTURES
Howard A, Wood /n AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater.  May 1973 13 p refs

Currant trends in the usage of high strength structusal
materials for aerospace applications are reviewed. The manner
in which fracture control procedures may be implemented to
achiave a higher degree of damage tolerance are discussed. The
application of fracture requiremants to two current designs is
related. These experiences have contributed to the formulation
of specifications for use across the board on all new systems.

Imponant aspects of the proposed USAF damage tolerance '

criteria, including initial darmage assumption and crack growth
analysas. are discussed. Author

N73-2992%3 Battelle-Morthwest, Richland. Wash.
CORARCSION FATIGUE - CR - HOW TO REPLACE THE
FULL SCALE FATIGUE TEST ?

W. E. Anderson /n AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater.  May 1973 10 p  refs

The effect of environment ar}d stress-cycling in real-time on
in-service structurad failure is discussed. Comparative calculations
of cracking from a fastenar hole are used as the basis of the
investigation. A method to overcoms the limitations of full-scale
fatigue test data is proposed. The method involves sacrificial
examination of selacted portions of aiframes and testing of the
structural materials under several envirpnmental and strass
histories. Application of the procedure for calculating schaduled
repair times for individual aiframes based on respactive flight
experiences is proposed. Author

N73-29930 Aeronautical Systems Div.. Wright-Patterson AFB,
Ohio.,

ON FATIGUE AMNALYSIS ARD TESTING FOR THE DESIGN
OF THE AIRFRAME

Walter J. Crichlow /n AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater. May 1973 36 p refs

The experimental and analytical techniques for controlling
time to fatigue crack initiation in design of aircraft structure are
reviewed to define improvements that may be gained from
available research knowledge. Discrepancies among simple theary,
experiment, and service are being better explained by ac-
countability for residual stress systems created by higher than
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average loading peaks recurnng randomly throughout the
service load spectrum. Analytical accounting for the generation,
decay. and recreation of residual stress spectra is an essential
adjunct to the experimental approach, for not all parts can be
critically testad, and not all load spectra variations can be
accommodated in test. Recent advances in residual stress analyses
are reviewed. Failure theory, interaction matrix, chemical
{corrosion), and mechanical [fretting) environmental aspects are
explored. Variability of results are discussed in tarms of design

life reduction factors. Authar
N73-29931 Battelle-Northwest. Richland, Wash.
A RATIONAL ANALYVIC THEORY OF FATIGUE-

REVISITED
W. E. Anderson /n AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater. May 1973 Q9 p refs

Fatigue of airframe structures is viawed from the standpoint
of crack initiation and extension. By employing a rational analytic
theory of fatigue. the aspect of crack extension is treated in
terms of the maximum stress-field-parameter. and the minimum
1o maximum load excursion ratio. Initiation is treated as that
period prior to development of a well-behaved crack. A number
of airframe fatigue 1est data are thereby examined and compared
with interpreted service experiences. The principal differences
sgem to stem from environmental influences in service that are
not represented during laboratory experiments. Author

N73-29932 Air Force Flight Dynamics Lab., Wright-Patterson
AFB, Ohio.

A SUMMARY OF CRACK GROWTH PREDICTION TECH-
NIQUES

Howard A. Wood /n AGARD Fatigue Life Prediction far Aircraft
Struct. and Mater.  May 1973 31 p  refs

The use of material growth rats data and analytical retardation
maodsts in predicting crack growth under variable amplitude loading
is reviewed. Retardation models of current intarest are discussed
and compared. An effective strass model is described. including
the mathematical formulation, epplicability and usage limitations.
Comparison of analyses and tests for typical spectra are shown.
A primary factor in the accurate prediction of spectrum crack
growth behavior is the proper representation of basic growth
rate data including consideration of R factor shift and possible
limit, threshold levels of stress intensity, ciosure effects and
environment. The relative significance of each of these parame-
ters on total crack growth life is discussed. Author

N73-29933 Hawker Siddeley Aviation. Ltd., Hatfield (England).
THE R.Ae.S. - £SDU CUMULATIVE DAMAGE MHYPOTH-
ESIS

J. A B. Lambert /n AGARD Fatigue Life Prediction far Aircraft
Struct. and Mater. May 1973 16 p refs

The limitations of a cumulative damage hypothasis for
estimating the fatigue life of airframes are described. The maijor
source of error is identified as being due to neglecting the
redistribution of stresses that occurs when a part yields at a
stress concentration. A method which takes the localized yislding
effects inta account is proposed. The procedure involves astimating
the change in the actual mean stress of subsequent strass cycles
aHer yielding has occurred. Author

N73-29834 Industrieanlagen-Baetrishsgesellschaft mb.H,
Ottobrunn {West Germany).

FATIGUE LIFE PREDICTION: A SOMEWHAT OPTIMISTIC
VIEW OF THE PROBLEM

Walter Schuetz /m AGARD Fatigue Life Prediction for Aircraft
Struct. and Mater. May 1973 32 p refs

calculations and tests and the service life actually obtained is
discussed. This may be due to one or several of the following



causes: (1) incorrect load spectra were assumed in the calculations
and applied in the tests including the full scale test (2) Miner's
Rule was used in the life calculations, (3] unexpected failures
occurred, starting from material flaws in non redundant structure
built of high strength materials, and {4} the toad sequence in
the tests including the full scale test was too much simplified.
It is suggested that major improvements in the accuracy of fatigue
life prediction should be possible using modern methods and
modern data. These are compared to hitherto existing methods
for life calculations in the design stage, for component testing
and for the full scale fatigue test. Author

N73-29944*§ National Aeronautics and Space Administration.
Flight Research Center, Edwards. Calif.
RESULTS OF GROUND VIBRATION TESTS ON A YF-12
AIRPLAME .
Ronald J Wilson, Frank W. Cazier, Jr., and Richard R. Larson
Washington Aug. 1973 93 p
(NASA-TM-X-2BB0D; H-738)
o1c )
Ground vibration tests were ¢onducted on a YF-12 airplane.
To approximate a structural free-free boundary condition dunng
the tests, each of the landing gears was supported on a support
systemn designed to have a low natural frequency. The test
equipment and the procedures used for the ground vibration
tests are described. The results are prasented in the form of
frequency response data, measured mode lines, and elastic mode
shapes for the wing/body, rudder. and fuselage ventral fin. In
the frequency range between 3.4 cps and 28.8 cps, nine
symmetrical wing/body modes, six antisymmetrical wing, body
modes, two rudder modaes, and one ventral fin mode were
measured. : Authar

Avail: NTIS HC $3.00 CSCL

M73-29967§ National Academy of Sciences - National Research
Council, Washington;, D.C.
REPORT OF THE PLUME EMISSIONS PARNEL Final
Report
Brian OBrien Jun. 1973 29 p
{Contract F18600-73-C-0066. F18600-69-C-0032}
[AD-763123; AFSC-TR-73-002} Avail: NTIS CSCL 21/2

The Plume Emissions Panel of the NAS Advisory Committea
to the Air Force Systams Command was formed initially to
investigate technigues for simulating the infrared emission from
turbojet aircraft exhaust plumes. These techniques were 10 be
applied to drone target vehicles for seeker testing. and for pilot
training with infrared seeking weapons. A symposium was
arranged 1o bririg together available information related to exhaust

plumes. As a result of the symposium and other discussions, it ’

bacame clear that an investigation of specific radiation simula-
tion techniques would be premature. This results from the fact
that there is far too littte known about the detailed radiation
charactaristics of the real target plume to be able to produce a
satisfactory simulation at this time. {Modified author abstract)
GRA

N73-29992) Aercnautical Systems Div., Wright-Patterson AFB.
Ohio. Directorate of Advanced Systems Analysis.
BOMB RANMGE FORMULAE BASED UPON RELEASE
ALTITUDE, DIVE ANGLE AND VELOCITY, M-117 BOMB,
F-4 AND F-105 AIRCRAFT
C. Albert Broom Jan. 1973 62 p refs
(AD-762500: ASD/XRO-R-73-1) Avail: NTIS CSCL 19/5
The report provides a method for determining bomb range
of low drag bombs as a function of altitude, velocity, and dive
angle at weapon release. When dive angle and velocity are
fixed, the author shows that bomb range is equal to the constant,
e. raised 0 a power consisting of a constant term, plus a
seconed constamt multiplied by the natural logarithm of release
altitude, plus a third constant multiplied by the second natural
logarithm of release altitude plus a fourth constant multiplied
by the third natural logarithm of altitude at ralease. For the
constant velocity case. bomb range c¢an be determined by
raising the constant. e. to a power consisting of about 11 terms.
These exponent terms include a constant term plus a set of 3
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N73-29992

polynomial expressions in dive angle complament'which are
multiplied, in turn, by the 1st, 2nd, and 3rd natural logarithms
of release altitude. {Modified author abstract) GRA
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L theoretical note on the 1lift distribution of a
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oethads
[ AGARD~CP=-113] H73=-29905
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aerodynanic noise.
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Fan acoustic measurements by hot-wire anepometers
in anechoic chamber, discussipg turbulent f£low
characteristics, noise spectra, wire wvelocity
spectra and blade tip shape
A73-37289
Sobsonic et noise measurepents on nodel et rig
in anechoic chamber, discussing correlation and
predicticn
A73-38106
Aerodynanic noise of SIOL engine=over=wing
configquration using nozzle deflector
[ RASA=~TH-X-20871] §73-27897
Velocity decay and acoustic characteristics of
various nozzle geometries with forward velocity
[ HASA-TH~X=68259) ¥73-29183
ARBODYHAHIC STARAILITY
Pixed base simulatioan of variable stability T=33
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perfornance ia p;tch tracking during atmospheric
turbulence
AT3~-38072
ABRODIDAHICS -
Analysis of transonic asredynamics developsents to
include pethods for computing steady and
unsteady transonic flows
fAD=T76155%] N73=27892
AEROELASTIICITY
lderoelastic and dynamic studies of techaology
applicable te tilting rotor vertical takeoff
aircraft with emphasis oo propeller whirl
instability = vol. 1
[HASA=TH=Z=634971 H73=-28976
Natural mode vibration analysis of aircraft
structural systems by direct and component mode
synthesis techniques applied to tilt rotor ¥TOL
aircraft aercelasticity - vol. 2
[ NASA-TH-X-698967 N73=28977
fesearch projects involwing aercelastiec stability
and response, &tability of thin shell
structures, and suspension system concapt for
control of vehicle responses
[aD-7625681 NT73-28979
ABROSOLS
Propane aeroscl dispenser for c¢old foq dissipation
at airfields
Tap=-762292] H73-28635
AEHQSPACE ELGIDEERIHG
Design-build-£fly, an effective pethod to teach
undergraduate aerospace vehicle design.
rAIaa PAPER 73=-785] 173=-37R55
Desiqn for teaching aerospace engineering at Texas
A & M University.

{AXAL PAPER 73-786] A73-37M56
2 ney approach to aireraft desiqn educntlon.
{AIAAL PAPER 73-787] A73-37457

Cotputer aided design-drafting /CADD/ -
Engineering/sanufacturing taol.
[AIAA PAPER 73-793] A73=37460
OFERE activities for 1972
¥73=-28933
LEROSPACE TRHICLES
Design-build=-£1y, an effactive method to teach
undergraduate aerospace vehicle design.
[2Iah PAPER 73-T7851 AT73=-37455
Questiopnaire survey covering development,
qualification, acceptance and flight test roles
in achieving aerospace vehicles systens
effectiveness /reliability, maintainabiiity and
safety/
27339248
hpplication of high strength structural materials
for aerospace vehicles and use of fracture
control vtocedures for lmproved dawmage talerance
WT3-29928
ATR CARGO
hir freight handlipg egquipment, techniques and
costs in cargo terwirals, including forkiifts,
pallets, containers, conveyor belts and
warghouse configqurations
a73-37821
Control requirements for slinq-load stabilization
in heavy 1ift hellcopters.
K73-39406
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&nalysls of energy separator for application to
air confitioning system of E-8 aircraft
(aD=7625901 ¥73-29014
Design apd development of cryptosteady enerqy
separator for application to P-8 aircraft air
conditioning systen
[AD=-T762579] ¥73-25015
AIR FLOW
Analysis of steady-state and avnamlc pressure
conditions in F=111 aircraft engine to determine
causes of engine compressor stalls
{ RASA~TR=D=T7328) 4¥73=-29806
ATR LAONCEIRG
aircraft-store separation design for angular
mopentun increase of external weapon with
internally mounted spinning flywheel

A73=-38652
AIR NAVIGATIOR
Radiation pattern of a low-frequency beacon
antenna located on a semi-=elliptic terrain
irregularity.
a73-37716

Transport aircraft external operational
environment factors, discussing navigation, ATC,
airspace, fliqht and pilot workload conditioms
ATI=377127
simplification of pavigation and flight centrol
systems withoot compropising inteqrity.
A73=37B26
The B.0.A.C. navigation procedures trainer.
373=-37878
Computer pxogqram for aircraft pavigation error
synthesis with evaluation of compopent error
distribution or traffic control syster
effectiveness to provide cost effective gunidance
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strapped down inertial navigation systems.
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L3TRO-DABS communication systen with bybrid
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and navigation with reliahle data link
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The evaluation of antonomous navigatlon systems
for cruise vehicles.
[A¥AL PAPER 713-87&] 173-38811
pigital informpation menagement system of
navigational and flight data for post-1975 fighter
aircraft.
FAIaA PAPER 73-8%7) a73-38832
Data coupression in recursive estination with
applications to pavigation systems.
[RIAL PAPER 73~9011 373-38835
Bnalysis of very low frequency radio sigoals for
aircraft area pavigation to show capability far
continental flight redundancy and reliability
[AD=761093] W73-28651
Flight tests of VHF dmnirange pavigation and Tacan
systens to detereine bearing error curves
[ FAA-RD-72~73] ¥73-29710
BIR POLLUTIOH
Environmental considerations for cffshore ajlrports.
A73=37742
Noise and pollution - The Federal Aviation
Administration's wviews.
A73~37812
Diffusion and fallout of pollutants emitted by '
aircraft enqgines.
a73-38323
analysis of aircraft emissiopns and recommendaticns
for reducing impact of aircraft emissions on air
pollution
I NREC-1168=1] N73-289B6
apnalysis of jet engine test cell pollution
abatenment methods ' t
[ap=7531191] N73=29690
AIER TRAFFIC CONTROL
air traffic control and the prevention of collislons
373-373B6
Operational prianciples and testing of a digital
radar target extractor
' 373~37584
Transport aircraft erternal operatiomal
environpment facters, discussing navigation, ATC,
alrspace, flight and pilet workload cohditions
© A73-37727



AIR TBA¥SPORTATION

STOL pilet functicnal requirements on air
transpertation system in terms of airport
Qesiqn, aircraft, ATC, ronte selection,
na¥igation and communigations

273=-37730
New York offshore airport feasibility study.
[ PAR-RD-T73=45 a73-37750

The Federal Aviation Administration program to
isprove terminal area traffic control.
AT73-37803
Advanced concepts in terminal area control systens
= Alreraft tracking and c¢ecllision alert.
273=-37806
R diqital simulatien facility for ajir traffic
control exparimentation.

. A73-37809
United States en route air traffic control systems.
A73-37810
The air traffic controller and control capacity.
273-37811

United States Microwave Landing Syster development
ProQram.
A73=37815
Area navigation as means for airspace optimal
utilization, considering navigation equipment
and methods and ATC procedures reorganization
A73=37817
Bircraft wake vortex detection and avoidance
systems, exanining acoustic sensors, bistatic
Deppler sensors, pulsed radar, sircraft spacing
technignes and qround wind measaorepent
173=-37823
Cosputer program for aircraft navigation error
synthesis with evaluation of component error
distribution on traffic control systen
effectiveness to provide cost effective gquidance
RT73-37875
Optinal afrcraft collision avoidance.
273-38050
Studies opn the time-to~-go indexing control echeme
for an automatic aircraft landing systen.
kE73=-3B280Q
ATC enroute automation progran using radar
tracking and cooputer readout systen, describing
terpinal traffic control, wake vortices and
aircraft spacing
473-38439
Bir Traffic Control Association, Annual Bceting
and Techrical Preqraw, 17th, Chicago, I1l., Octoher
9=-11, 1972, Proceedings.
273-38461
Hetering and spacing with computerized ARTS III
AIC system, discuasing display for heading,
speed and altitude connands
173-380E2
ARTS TI automated air traffic centrol systens.
: A73=-3B4532
BAS enroute automated flight and radar data
processing, describing communication facilities,
computer complex, software, data entry, display
fonction and ATC persomnel interface
. AT73=-38460
Parallel processors and air traffic control
automation.
AT3~3B465
Discrete address beacon system /DABS/ data links
and digital conmupication between qround based
ATC computer and aircraft for IFR=VPR conflict
detection and safety separation
. . A73-3846¢
Air based collision avoidance systen feasibility
appraisal, discussing ¥61054 proxipity warning
1ndicat9r. cost analysis and implementation
Proguosis
A73-38468
SECAET - ) solution to the problem of aidair
collisions.
A73-38069
Ground based aircraft collision avoidance systens,
discussing three dipensional tracking, aircraft
velocity vector deternination, radar systems and
tracking errers
BT73-38470
Oakland airport oceanic ATC with input-output
display device, describing mimiconputer, Cf
aisplays and data 1ink systen
: 173-%8411

A4

SOBJECT INDRX

hdaptive multibean concepts for traffic Dahagemnent
satellite systens,
A73=-38706
The nniversal data link system for air/ground
conaunications.
. 473-38757
Research and development program plan for air
traffic control technology invelving data
display and data entry
[PAR=-BD=16=1] H73-28647
Automatic aircraft altitude reporting using air
traffic controel radar beacon systen
[FAR=RD-T3=44] N73-28608
Pechnical evaluation of weather cigtter
feasibility model to provide air traffic
controllers with weather display of air traffic
and contour depiction of weather detected by radar

[FAA=NA~T73=48} R73-29094
kirport surface traffic control requirements

analysis

[AD=7624821 R73=29147

Development and characteristics of radar systeno
for improved air traffic control
{ FAR=RD=73-100 3} N73-2%703
Development of computer model to simulate air
traffic conditions in Los Angeles, California
area in 1992
[ATR=-6386) N73-29706
bDevelopment of noise standard for permissible
noise levels in alr traffic control amd
navigational facilities
FPLA-RI=T2=47 7} W73-29708
AIE TRANSPORTATION
Aircraft with air cushion lamnding system for off
airpert transport of goods and passengers
273=-37679
ACLS equipped vehicles in inter-city transportatiom.
373-37686
Area pavigation technology for air transportation
in USa, discussing present systeas and
prodections as related to airline and FAA
activities
A73-37807
air transportation econcnic efficiency as function
of fuel consunption, cruising flight speed,
altitude range and load facter /payload/s
A73=38118
U.5.5.R, laws gnd requlations regarding civil air
transport equipnent operations and maintenance,
considering personnel training and safety -
27338119
Calculation of the plan for the transportation
perforbance with the aid of electronle data processing
373-3012%
Aircraft noise consideration for environmental
corpatibility, airport development, short haul
and supersonic air traosport and legislation and
requlation problenms
[ATAL PAPER 73=795] A73-36368
Maxipun &ir transportation service with pinimon
connunity noise,

[AIAR PRPEE 73-796) A73-38369
Desiqn, development, and characteristics ¢f quiet
turbofan short takeoff aiccraft for short haol

air transpertation - Vol. 2

[ HASA-CR=118697] N73=-278%9
Karketing survey to deteraine accoptance and

ntilization of STOL aircraft for short-haul air

transportation system ~ vol. &

[¥ASA~CR=-11L4609] H73-27901
Apalysis of economic factors affecting operation

of STOL aircraft for short=haul air

transportation system - Vol. %

[ FASA~CR=1146901) ¥73-27902
Systens analysis of quiet turbofan STOL aircraft

for short=hanl air transportation operations =

Vol. 6-

[ WASA=CE=115611) N713=-27903

AIRBOERNE EQUIPHENT
Airborne IEP alignment using acceleration and
angular rate aatching.
A73=-38088
Airborne dlgital data link terminal for commercial
airlines! usa.
R73-38756



SUBJBCT INDEE

AIRCEAPT ACCIDEHT INVESTIGATION -
Symposium on International Aircraft feeldents
Investigation, London, England, Janwary 15, 1973,
Proceedings, s
A73=37736
International Civil aviation standards concerningd
riqhts apd dutiez of appointed observers at
inaoiry by state of aircraft accident occnrrence
© AT73-37737
ICA0 meeting Teports on internatiomal aircraft
accident jinvestigation, onboard dataz recording,
inquiry process and low=safety lnterface
A73-37738
Anpex %3, sabotage acd aaliclous acts aqalnst
alrcraft -~ Practical probleos.
273=-37T780
systens for collision aveidance = An overview.
A73=38867
Corporate aircraft accident analysis to reduce
accident rate, eraminifig Seasonal and diurnal
statistics, aircraft types, runway conditions,
crew factors and maintenance defects
! A713-39219
AIHCRAPT ACCIDENTS
Crew disclpline factors im aircraft accident
statistics, linking pllot-related accidents to
crew carelessness, flight regulation infractions
and unfamiliarity with fliqht conditions
A7T3=39216
hnalysis of factors affecting approach and landing
of aircraft uwander vizwal conditiens to show
causes of misjudgement resulting in aircraft
landing accidents
[ HASA~TT=F=15050% W73-28380
lircraft accident invelving crash of Tn~1uu
aircraft at Paris BRir Show in 1973
[NASA-TI~P-15062] N73=-20982
pircraft accident involving L-1011 aircraft crash
near Hiami, Plorida on 29 Dec. 1%72 during
exapmination of suspected nose year palfunction
[¥75B-22R-73-1473 ¥73=-28988
ATIRCHAFT ANTRREHAS
Radio noise from tovns - Beasured from an airplane.
AT3=37675
OHF airkorne antenna diversity combiner for Signal
reception dsing correlation technigue for phase
variation removal to igprove SHNR and gain
273~-38725
Heasurements on high and low gain L bang aircraft
aerials using transmissions from high altitude
balloon
[RAE=TR-730081 R73=-29102
AIBCRAPF APPROACH SPACIRG
Betering and spacing vwith computerized ARTS IIX
ATC .systen, discussing display for heading,
speed and altitude commands
‘ A73=38462
piscrete address beacon system /DABS/ data lioks
and digital communication between ground based
ATC computer apd aireraft for 1FR-VFER conflict
detection and safety separation
Rr73-38466
Analysis and recommendations concerning relaxation
of spacing requirements for independent IFR
parallel approaches into closely spaced TCURWAYS
[BTR-62821 N73=-28129
AIRCRRFT BEBHRES
Russian book - a;rcraft vheel and braking systen
desiqas. | .
" 173=37768
pDesign and development of lightweight, wheel
braking equipment.
[ SABE PAPER 9951 . 173-3789Q
AIRCHAFT CARRIBRS
¥/STOL aircraft testing for the sea control ship
environment. .
[AT2A PAPER 73-8101 : A73=-37h66
The Nayy SETOLS program and its potential
applications to Navy aircraft.
i 373=-376B0
npproach abort optimization im control of aircraft
carrier landings -
[AD=-761617]. H?73=-2791%
fedasign concept for 2=-7E approach povar
conpensator system, including lopgitudinal
feedback
[AD=-761U5B] N73-28702
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ATIRCRAPT CONTROL

AIRCRAPY COMMORICATION
Radiation pattern of e low-frequency beacon
antenna located on a seai-elliptic terraie
1:regn1arity. :
373-37716
¥AS enrounte automated flight and radar data
processing, describing compunication facilities,
computer complexr, software, data entry, display
function and ATC perscmnel interface
. A73-38464
Adaptive multibeanm concepts for traffic management
satellite systens.
A73-38786

multipath channel characterization for herosat.
A73-38755
pirborne digital data link terminal for commercial
alrlines' unse.
!73-33756
The universal data link system for airsground
copnannications.
A73-38757
The ARINC plan for 1mplementinq air/ground DATALIRK.
273-38758
ASTRO=DABS coBDunication system vith hybrld
satellite and terrestrial discrete address
beacon system for accurate aerial surveillance
and navigation with reliable data link
. A73-38759
fthe utility of data link to military aircraft
conpunication - An operational view.
AT73-38760

)
.M rational basis for determining the EAC
capability of a system.
A73=38770
Aderonautical/maritime satellite borpe two=4ay
1~band transponder welght and power lipitation
effects on channel capacity
ATi=-39771
AIRCHAFT COHMPARTNENTS
Engineering desiqn considerations in the noise
control of commercial jet aircraft's vent and drain
Systens.
173=37297
AIRCEAPT CDHPIGBBETIOFS
aircraft fuselage structure weight est;matlon
nethod assuming bending, skear, torgue and
internal pressurization loading for
skin=-stringer-shallow frame types
[ SANE PAPER 9B17- A73-37887
L conputer-aided design procedure to approximate -
aircraft area curve shapes.
[ SAYE PAPER 982] ATI=37888
Characteristic overpressure of a supersonic
transport of given length in a homogeneous atmosphere.
. 173=-38006
Wind tunoel tests to determine effects of modified
engine nacelle on stability and contrel
characteristics of DC-9% aircraft with emphasis
. on deep stall reginme
[ BRSA~CR=121220] W73~-27904
IIHCBIPT CONTROL .
) B~52 contrecl conflqured veh;cles ride control
analysis and fliqht test.
[AIAR PAPER T3- -782] AT3I-37452
Two man crew cockpit design for commercial 737 fet
transport aircraft, discussing pilet vision,
control and display panels and avionics
dispo=sition .

'

aT3-37729
Russian book = Hvdraulic ducts of control systens
in aviation: The effects of external factors.
Shop testing, and reliability.
173-3T776%
Pecoupling longitadinal motions of an aircraft.
173-38033
Identification of IT-2B stability and control
derivatives via the maximum likelihood methed.
A73-38043
2 comparative evaluation of the application of
servreral aircraft parapeter identification metheds to
flight data - with emphasis on the development of
rational evalnation criteria.
A73=-38044
The sensitivity of optimal flight paths to
variations in aircraft and ataospheric parameters.
173-38051
The effect of ice formation on the stability and
maneuverability characteristics of alrcraft
373-3B117



ATRCRAFT DESIGK

Study of control system effectiveness in
alleviating vortex wake upsets.
fAIRER PAPER 73-833) A73I=38776
An approach to the synthesis of separate surface
automatic flight control systems.
[AIAA PAPER 73=334]
A 'type one' servo explicit model following
adaptive scheme.
[RIAA PAPER 73=-862)
Application of direct side force contrel to
conmercial traansport.
(LIAA PAPER 73-886] h73=-38822
Direct side-force control for STGL transport
ajrcraft.
[AI2A PAPER 73=887] 373-38823
¥ind tunnel tests to deteraine effects of modified
engine nacelle on stability and control
characteristics of DC=-9 aircraft with enphasis
on deep stall regine
[ HASA~CR-121220) ¥73-27904
Handling characteristics of ¥/STOL aircraft based
oh data obtained from flight tests, sinulator
operation, and analytical studies
[AGARD-R-577=PT~2] . H73=-27%06
Development of amalog hardware for flight control
system design to control aircraft with uncertain
paraneters
FTYASA-CR-1338161
AXIBCEAPT DESIGHR
Syoposium on Cptimisation in Aircraft Desiqn,
Landon, Bngland, November 15, 1972, Proceedings.
373-37805
Hilitary alrcraft structure cowmputerized design
optinization procedures based on local optimum
and stiffness requirenents

A73-39777

37338800

R73-27909

AT3I=37807

R73=-374089
24 parapeter optimisation technigue applied to the
design of flight cowmtrol systems.

The optimisation of wing design,

A73-37449
Rhole aircraft and conponent design optimization,
discussing criteria, constraints and performance
prediction accuracy during feasibility analysis
and project design
A73=37810
Desiqn-buila-f1¥, an effective method to teach
undergradunate aerospace vehicle design.
[AIRA PRPER 73=785] 273-37455
Desiqn for teaching aercspace engineering at Texas
4 & B Upiversity.
[ATAA PAPER 73-7861 A73-37456
& nev approach to aircraft desiqn education.
TATIRR PAPER 73-7871 A73=37457
Conpatibility of maneuver load control and relazed
static stability.
[AIAA PAPER 73-7911% A73-37058
Banagerial implicatioms of conpoterized aircraft
desiqn synthesis,.
[ATAAR PAPER 73-799}
Aircraft installation reguiromentz and
considerations for variable pitch fan engines.
TATAA PAPER 73=8607} AT73=37865
The desiqn or operation of aircraft to minimize
their sonic boon.

A73-37862

FAIAL PAPER 73-8171 a73=37470
The P-12 series aircraft aerodynamic and
thereodynanic desiqp ip retrospect.
[ATAA PRPER 73-B20) AT3-37472

ACLS trade study for application to $TOL tactical
ailrcraft.
A73-37683
CC=115 /Buffalo/ aircraft air cushion landing
s5ysten design, testing and implementaticn
prognosis, discussing propeller design, power
systens, wings and U.S.-Capadian project
cooperation
173=37687
Buffalo aircraft wmodification for air cushion
landing system, considering weight, performance,
stability apd control, configuration
alternatives and ground saneuvering
B73=-37688
The aircraft podification phase of the foint
U.5./Canadian BACLS progranm.

R73-37689
Report on an ST6 powered air supply package for
air cushion landing systens.

B73=37690
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SUBJECT INDEX

Russian book - Aircraft vheel and braking systen
designs.
A73-37758
Commercial jet transport aircraft hydraulic fuel
distribution tubing systems, discussing
eralntenance, fabrication problesms, fittinas,
guality control and materials

[ SAE s5p-378] A73-37854
Cost estimating techonigmes for ajirframe

veight-cost interface stndy for military

aircraft design

[ SLWE PAPER 9691 a73-37885

1 conputer-aided design procedure to approximate
aircraft area corve shapes.
[ SARE PAPER 9423

DC-10 Twin design, discussing balance
characteristics, leading limits and sample forms
[ SAWE PAPER 9871 RT73=-37891

Boron epor¥, polyimide and alueinum composite
naterials for cost effective high performance
aircraft and turbine engine structures,
assessing developnent and application statas
[S5AWE PAPER 992] A73-37892

‘The hud of the wheel' - A proiect designer's view

of weight,
[SAVE PRPEE 996]

VFW-FORKBR VRE=-191B VTOL fighter aircraft
structural and aerodynamic design, describing
airframe construction, power plant arrangement,
flight controls, hydraulic and electrical systams

273-38167

173-37888

AT3=37895

Conputerized optimization of interrelated
airfrazesengine design parameters against
variable criteria to satisfy performance
constraints in air superiority fighter desiqn
TAIRR PAPER 73-800] 173=-38370

Structura] composites on future fighter airecraft,

(AIAA PAPEE 73=-806] 373-38371
Boron-stiffened lonqerons on the B=1.
[SME PAPER EM 73-71%9) 273=-38099
Dynamic qust, landing, and taxi loads
deternination in the desiqn of the L=-1011.
A73-38647

Aircraft-store separation design for angular
momentuz increase of exterpal weapon with
internally mounted spinning flywheel

473-38652

L practical load relief control systen desiqned

with nodern control technigues.
[ATAL PRPER 73=-863]

Corporate aircraft design and operational
problens, including supercritical wing and
vasp=vaist body design, airport privatesairiine
interfaces, nolse criteria, flight simulation
and ATC

A73-38801

A73-39218
Cockpit evolution, considering pilet visual
problens in approach final stage during poor
vigsibility, instroment nunber and placement,
supersonic alreraft, digital computer-cg?
interfaces, etc
AT3-39662
Desiqu, development, and characteristics of quiet
turbofan short takeoff aircraft for short haal
alr transportaticm - Vol. 2
[ HASA=CHE~114607 ) R73=27899
Application of oscillation theory arnd mathematical
statistics to problems of aircraft structures
and aerodynamic loads on aircraft and missiles
{ NASA=TT=P-753 R73=-27908
ATECRAPY DETECTION
Conputer prograxs for aircraft pesition and
stationary satellite orbit determination from
radar range and rate neasurenents
[ ESRO—CE~-811]
BIBCRAFT ENGINBS
P-12 serles aircraft propulsion system performance
and development.
{AILR PAPER 73-8211 A73-37473
The development of propulsion Systems in the case
of airlipers

H73-28650

A73-38120
Diffusion and fallout of pollutants eaitted by
aircraft enqglnes,
173-38323



SUBJECT INDEX

Computerized optimization of interrelated
airframe/enqgine design parameters against
variable criteria to satisfy performance
constraints in air superiority fighter design
[AIAA PAPER 73-8001 273-38370

dircraft economics and its effect on propulsion

system design.
[AIAL PAPER 73-8081] R73=-38372

Wind tunnel tests to determine effects of modified
ebgine pacelle on stability and control
characteristics of DC-9 ajrcraft with emphasis
on deep stall regine
[BASA=CR~1271220] H73=-27904

Development of method for determining cost
functions involving aircraft rework and engine
Tepair programs at nilitary installation
[aD=7618751 N73-26135

Develaopment of turbine enqine accessory drive
techniques to establish potential systems for
lightweight low profile package

‘[ AD=761527) N73=28B741

Performance tests of anpular combustor designed
for use in low cost turbojet engine
[BASA-TH~-X-2857] N73-28918

legistic performance data boek on propulsien
systen for KC-135 aircraft to show reliability,
maintenance, costs, and probklens
[AD=762217] H73-28962

Logistic performabnce data book for C=130B aircraft
propulsion system to show reliability,
paintainability, logistic support costs, and
operational problens
{AD=762249] N73=-28968

Lnalysis of aircraft emissions and recommendations
for reducing impact of aircraft emissions on ai:
poellution
{ NREC=1168=1] H73-2BQBE

analysis of steady-state and dynamic pressure
conditions in P=111 aircraft engine to deternine
causes of enqine compresser stalls
{ HASA=TH=D=73281 ¥73=-29806

ATRCRRAFT RQUIPMENT
Report on an 5Té powerad air supply package for
air cushion landing systens.
A73=37690
aircraft radio equipment manufacture, assepbling,

+ mounting, installing awd testing, discassing
hangar installation, bundle elements, castings,
printed circults and welding techpignes

L73=37767
On—~board navigation and landing systems for local
airlines in the USSE
373=-37819
Deterpination of the propeness of aviation oils to
carhon deposition
273-38491

Electric powered commercial jet airceraft enmergency
power supplies, discussing attitude gyros, Wi-Cd
batteries, voltmeters, equipment running tises,
statlc inverters and transmitters

. A73-39212

Analysis of various alrcraft-antiskid braking

systens to determine appropriate antiskid

braking system for space shuttle vehicle

[WASAE=-CE-12438%1 N73=- 28449
Logistic performance data book for bonb navigation

avionics system of F-111 aircraft to show

support cost, reliability, maintenance, and

problens

rap-7622147] H73=-28959
iogistic performance data bock on, propulsion

systen for KC~135 aircraft to show reliability,

paintenance, costs, and problems

[aD=762217] H73=28962
Logistic perfeormance data book for C-181A aircraft

radio navigation system to shovw reliability,

paintainabhility, logistics support, and

gperating preblems

fap=-762250] ¥73-28971
Logistic perfersance data book for KC=%35 aircraft

electrical power system to shot reliability,

maintainability, logistics support, and

operating probless

[2D-762225) N73-28972
logistic performance data book f£or RF=4C

photoqraphlc recompaissance systeo to show

reliability, maintainability, logistic support,

and operating problems

[ap-762232) ¥73-28974
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AIECRAPT HYPRADLIC SYSTENS

Development of digital flight control systes for
performing pilot assist augmentation and pilot
relief automatic pilot functioms
[AD=-7625211] H73=28992

Design, development, airwerthiness test, and
flight test of oeltiplexing components for fly
by wire flight control
[2D=7631111 K73=28996

Analysis of voice command systeas for application
to military aircraft operation to show
manufacturers, specifications, and research
projects
[ap=-7629221 N73-28998

Design and development of integqrated fire and
overheat detection and warning systenm for
installation in aircraft nacelle
[AD=-7629191 N73=28999

Analyais of energy separator for application to
air conditioning system of B=8 aircraft
{AD~7625901 N73-29018

Pesign and development of cryptosteady energy
separator for applicatlion to P-8 aircraft air
conditioning system
[AD=-762579] §73-~29015

ATECRAFT FOEL SYSTEMS

Corrosiveness of paturally cccurring sulfur
conpounds and orgahic peroxides in aviation
turbine fuelds toward Cu and Ag, detailing
Daxiaun tolerable ratios

Bh73=39637
ATBRCRAPT FUELS

Russian book = Fuels and lubricants for flight
vehicles.

AT3-37TED

Enerqy supply and itz effect on alrcraft of the

future. IT - Tiqunid-hvdrogen~fueled aircraft:
Prospects and desjgn issues,.

[AIAA PRPER 73=-809] A73-38373
ATRCEAFPT GOIDAHCE

C band microwave landing system feor increased
guidance signal accuracy and reliability in
azimuth, elevation and range relative to
touchdown point

B73-37494
Guidance, control, and instrementation progress on
the HclDonnell Douglas DC=-10.
3173-37814
United States Hicrowvave Landing System development
Program.
473=-3781%
Birborne IRF alignment using acceletatlon and
anqular rate matching.
373-38048
simulated £light tests of a digitally autopiloted
STOL=craft on a corved approach with scanning
plecrovave guidanca.
473-380489
Flight director design for a STOL aircraft.
A73-38689
Optimal filtering and smoothing simnlation resaolts
for CIRIS inertial and precision ranging data.
[AIAR PAPEE 73~B727 A73-38809
Ronlinear trajectory followlng in the terminal
area =~ Guidance, control and flight rechanics
concepts using the nicrowave 1andinq system.
[ AI2X PAPER 73-9031 ATA-38837
AIRCRAPYT HYDRADLIC SYSTEHES

Russian book = Hydranlic ducts of control systems

in aviation: The effects of external factors.
Shop testing, and reliability.
A73=37766

Book = Criteria for current and advanced alreraft
hydraulic tubing.

{ SAE 5P=378] 273=-37863

Connercial jet transpert aircraft hydranlic foel
distribution tublng systems, discussing
maintenance, fabrication problems, fittings,
quality control and materials
[ SRE 5P=-378] 173-37860

The application of Armco 21=6=9 steel tubing to

the DC-10 hydraulic system.
[ SAE Sp~378] 473-37865

Alrcraft hydraulic tubing permissible defects in
Cr=-Ni-Hn, Al apd Ti tubes and returm lines,
noting wall thickness, chafing, denting, weld
sean crachs and inpulse tests
[SaE 5P=-3781 173-37366



AIRCERAPT INSTHUBERTS

pefects im high gquality aircraft tubing and
inspection sethods.
[ SAE 5P=-378] AT73=-37867
Integrated hydraulic flight control actmatox
packaqes replacing mechanical linkages for
aerodypamic surface control during V/STOL
operation
A73=-39015
ATRCRAPT THSTRUBERTS
Buidance, controel, and instrumentaticn preogress on
the McDonnell Douqlas DC-1¢.
RT73-37814
Environment effects on tape recorder design for
in~flight data collection ipn military aircraft
A73=3B197
Mir based collision avoldance system feasibility
appraisal, discussing ¥G1058 proximity warninpg
indicator, cost apalysis and implenentation
proguosis
A73=-3B468
innual Corporate Aircraft Safety Semimar, 18th,
arlington, Va,, April 1-3, 1973, Proceedings.
A73=-39210
Instrupent landing monitor /ILM/ evaluation
program for petential and actual capability to
restore poor and/or missing visibility
a73-39211
ATRCEAPY LANDING
Inglewood sCalifernia/ airpert noise abatement
nokitoring proqranm, discussing landing approach
slopes, monitering egquipment and techniques and
noige effects on property value

373-37282
Direct side force control. for STOL crossvind
landings.
[AI22 PABER 73=811] A73-37487

Peveloprpent of am Air Cuoshion Landing Systen.
fAIAA PAPER 73=812)] A73~3THEB
Aix cashion landing systems for aircraft mobility
on unprepared surfaces, considering refraction,
vertical energy absorption, braking, steering
and weight ané power reduction
B73=37677
Lir cushion landing systens application to
tactical airlift aircraft for personnel, and
egquipnent delivery to dispersed sites under
diverse climatic, terrain and combat conditions
A73=37678B
hircraft with air cushion landing system for off
airport transpert of goods and passengers

L73=-37679
The Wavy SETPOLS program and its potential
applications ta Navy aircraft.
. AT73-37640
ACLS equipped vehicles in ipter-city transportation.
A73-37686

Prelipinaxy results from dynamic model tests of an
air cushion landing systen,
A73-37694
The Jindivik Drone Proqram to demonstrate air
cushion launch and recovery.
A73=37697
Air cushion landing system /ACLS/ design and drone
flight tests for low cost anmanned ailitary
ajircraft recovery, comparing with mid air
retrieval systen /MARS/
B73~37699
Simulatien of tke 2CLS duriog landing roll,
B73=-37706
Ground loads analysis for alr cushion landing
systen /ACLS/ equipped aircraft doring landing
and tazilng, predicting peak trunk pressures via
etergy considerations
273-37707
Studies on the time~-to-qo indexing control schene
for an autosatic aircraft landing systen.
R73=38280
Flight director design for a STOL aircraft.
BA73=-38649
Autonatic control of adverse yaw in tha landing
environsent using optimal control theory.
[ATA2 PAPER 73-861] ' :
Runvay condition effestz on landing safety.
di§cn§sinq surface friction, approach control,
ckidding coatrel, water and icc

A73-38789

9, directisnal contrel,
conditions, tires and brakes
A73-39220
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approach abort optimization in control of aircraft
carrier landings
[2D=7696171 ¥73-27918
dnalysis of factors affecting approach and landing
of aircraft under visual conditjons to show
causes of misjudgement resulting in aircraft -
landing accidents
[ HASAR=-TT=-F=-15054] R73=28980
Lnalysis of pilot perforpance and short takeoff
aircraft characteristics during landing approach
[ AD=T762566] u73=-29000
Byaluation of structural layvers in flexible
pavenent doring simulated aircraft traffic
[ap=T62131] ¥73-29149
Status of civil airlioe implenentation of
all-weather landings 1n Burope and United Kimgdonm
[MTR=6211] F73-29711
AIRCRAFY LAUBCHING DEVICES
frone laanch and recovery reliability requirements
for target, reconnaissance, air-to-air coamhat,
high altitunde endurance and defense suppression
nissions
L73=-37681
ATRCEAFF MATHTEHARCE
Conmercial Jjet transport aircraft hydraullec fuel
distribution tubing systems, discussing
maintenance, fabrication problems, fittings,
quality control and paterials
[ SEB 5P=-3781 A73=37B84
B.5.5.R. lavs and requlations regarding ¢ivil air
transport equipment operations and amaintenance,
considering personnel training and safety
A73-38119
Discourse on comparisons between caopmercial and
nilitary aircraft logistics.
A73=-39274
Ccivil and military aircraft preventive
naintenance, discussing oo-condition and
condition monitoring concepts for equipnent
reliability enhancement and cest reduction
AT3-39275
Heuristic method for scheduling aircraft meintenance
[AD-767054]) H13-26947
Objectives and performance indicators for aircraft
paintenance organizations
faD=-762270) ¥73-28951
Cost histoery of F=111 aircraft airframe systen to
shov logistics organization, support costs,
reliability and maintalnability, and develophent
problers
[ib=762213) R73-2895B
Logistic performance data book for C-52 aircraft
landing gear to show systen reliability,

maintainability, logistic support cost, and
perforaance dats
[AD=762248] H73=-28953

Logistic performance data book for C-130B aircraft
propulsion systen to show reliabhility,
maintainability, logistic support costs, and
operational problens
[aD=762249)

ATRCRAFT FOISE

Inter-noise 72; International Conference on Foise

Control Engineering, Washington, D.C., October B-6,
1972, Proceedings and Tutorial Papers.

§73-28964

A73-37276
on the role of the radiation directivity in noise
reduction for STOL aircraft.
a73-37277
The ultipate noise barrier - Par field radiated
aerodynamic noise.

173-37278
Roise certification of a tramsport airplane.

A73-37279
A proposed littoral airport,

A473-37280

Aircraft noise disruption im public schools « &
definition of an impasse.
273-37282
Inglewood /Californie/ airport noise abatement
nonltoring program, discussiang landing approach
slopes, monitoring equippent and technigues and
nolse effects on property value
a73-37283

Correction procedure for outdoer noise measurenents.
473-3728B5



SUBJECT IYDEX

Engineering design conalderations in the noise
control of copnmerclal jet ajrcraftts went and drain
systeos.

373=-37297
Effects of nolse cutfews on airline operations.
[ATAA BAPER 73=798] 873=37461
Envitonamental considerations for offshore airports.
M A73-37782
Hoise and pollution = The Federal Aviation
Administration's views.
A73-37812

Transport aircraft noise teduction in airport
areas through low noise engine desiqgnm, traffic
contrel, flight maneuvers and architectoral
planning
A73=-37818
survey of the ¢ivil resrvonsibility for damages
caused by aircraft noise in 2perican and Freach law
A73=37998
Possibilities and problems of achieving compunity
noise acceptance of VIGL.
B73=-38010
Contributions of the DFVLR to environmental
research and enviromment protection. II = NHoise
control, water environment pretection, mature and
landscape, environmental protection techpiques
473=-3B266
Aircraft poise consideration for environmental
conpatibility, airport development, short haul
and supersonic air transport apd legislation and
regunlation prohlems
FATIAA PAPBR 73=795] A73-38368
Developnent of noise index based on slov and fast
noise level variation perceptien, and applied to
aircraft noise data
f REPT-3/19731] ¥73=-27911
Neagurement of sound pover levels, power spectra,
and directivity patterns for fet exit velocities
of FP=1111k aircraft
[ BASA-TR-D-7376] H73-28989
Influence of noise requirements on STOL propulsion
systews desiqn
{HASA=-TH=-X-68280] ¥13-29807
Tesign and tests of lift fan exbaust suppression
systen for future VTOL aircraft noise goals
[ ¥ASA=CB=121108) N73=29812
Pevelopment of method for calculating near field
noise level of free jet and influence of ground
effect on hoise produced by V/STOL alrcraft
operation .
H73=-299%07
AYRCRAFT PARTS
whole aircraft and component design optimization,
discussing criteria, constraints,and performance
prediction accuracy during feasibility analysis
and prodect desian
: 173=-37810
¥aldbonding/rivetbonding - Application testing of .
thin gange aircraft components.
[ AT2R PAPER 73=-8051 273-37464
AIRCRAPT PERPORMANCE
Ipproved aircraft capability through variable
campber,
' 173-37275
¥light testing the F=12 series mircraft.
fAIAR PAPER 73-823] A73=37475
The Navy SETCLS progran and its potential =
applications to Navy aircraft.
273-37680
pir cashion landing systen /BCLS/ applicaticm to
Jindivik target drone aircraft for recovery
inprovement, considering flight performance
degradation
273-376948
The weight/performance interface = An argument for
weight control.

f SAWE PAPER 987] a73=37384
tThe hub of the wheel' = A project designer's view
of welght.
[ SAWE PAPER 9961] A73-37895

The prediction of pilot acceptance for a large
aircraft.
373-3B073
S-33 aircraft systess, performance and desiqn,
digcussing flight simulation, wind tunmnel tests,
weapols systens, flutter tests, avionics, TP=-33
engipe, Stalls and computer programming
[AIas PAPER F3=778] A73-38367

a-9

AIRCEAFT SAFEIY

Energy supply and lts effect on aircraft of the
future. IT - Liquid-hydrogen—fueled aircraft:
Prospects and design issues. . é .

[AIRA PRPER 73-809]) A73~38373
analysis of three dimensional weakly controlled

soaring. procedores for increased sailplane

performance

N73-27894

analysis of aircraft structural loads in

operational flight to deteraine effects of pillot

performance and aircraft characteristics

[1GARD=-R~6081 N73=-27895
Systeas analysis of gniet turbofan STOL aircraft

for short-haul air transportation operations -

vol. 6

{ §AsSa-CE-11046111 ¥73-27903
Flight tests of P-BC aircratt to deterpine effects

of flaps on buffet characteristics and ving-rock

onget at subsonlc and supersonic speeds

[ NASA-TM=X=2873] W73-27905
Handling characteristics of ¥/STOL aircraft based

on data obtained from £light tests, sipulator

operation, and analytical studies

[ AGARD=B=577=FPT=21 N73-27906
Design and characteristics of augnentor wing

cruise blowing valveless system for STOL

passenger aircraft to define requlrenents for

test facilitiles = Vol. 2

T HASA-CR~-T145701 N73=27907
Development of rolling maneuver fatigue load data

for F=5 and P=105 aircraft based on statistical

flight loads data

[AD=-7614911 N73=-27915
analysis of performance benefits for fighter

aircraft by application of maneuver load costrol

and relazed static stabllity parameters :

[AD-762299] ¥73=-27922
¥umerical apalysis of response of aircraft in

three dimensional gust field to obtain

aersdynanic load data on fuselage and tail

structures

[ap=762511%] N73-28978
simulator tests to determine short takeoff

transport aircraft terminal area characteristics

and longitudinal handling qualities

[ MDC~J5875L ] F73-28983

3fECRAFT PILOTS

ST0L pilot functional requirements on air
transgportation system in terms of alrport
design, aircraft, ATC, route selection,
naviqation and communications
A73-37730

ATRCERAFT PRODUCTION

1-1011 Tristar prodnction, sales and airline
service experiencg, discussing EB=211 turbofan
engine and fleet performance

B73-39659

AIRCRAPT BELIABILIT?Y . -

Drone launch and recovery reliability reguirements
for target, reconnaissance, air-to-air combat,
high altitude endurance and defense suppressiocn
nissions

s i A73=-37681
tivil and military aircraft preventive
maintepance, digcussing en-condition and
conditior monitoring concepts for equipaent
reliability enhancement and cost reduction
a73=-39275

ATIRCRAFT SAPETY

ICA0 meeting reports on internatiopal aircraft
accident investigation, onboard data recordlng,
inquiry process and low=-szafety interface

. 173=-37738
Annex 13, sabotage and nalicious acts agqainst
aircraft = Practical problens.
. A?3=-37740
Optinal aircraft collision'avoidance.
AT3=38050
SECANT = A solotion to the problem of midair
collisions.
’ ’ 273-38069
innual Corporate Aircraft Safety Seminar, 18th,
arlington, Va., Rpril 1-3, 1973, Proceedings.
. 173-39210

Installation of XIK19 airfield landing mat and
ancillary items
[aD=7621371) W73=-29148



AYRCRAFT STABILIRY

Procedares for evaluating fatique guality of
aircraft structures based on fatigque life, crack
propagaticn, and residual strength

N73=29925
AINCRAFT 3STABILITY
Surface effect take=off and landing system for
high performance aircraft,
AT3-376%5
The effect of ice formation on the stability and
manenverability characteristics of aireraft
A73-38117

#ind tunnel tests to determine effects of nodified
engine nacelle on stability and control
characteristics of DC-9 aircraft with emphasis
on deep stall reqire
[ WASA-CR-121220] R73=27904

Flight tests of F-8C aircraft to detexmine effects
of flaps on buffet characteristics and wing=rock'
onset at subsonic and supersonic speeds
[ NASA=TM=-I-2873) N73=27905

Handling characteristics of V/5TOL aircraft based
on data obtained from flight tests, simulater
operation, and analytical studies
[ AGARD=R=577=0T-2] WT3=27906

Leroelastic and dymamic studies of techmology
applicable to tilting rotor vertical takeoff
aircraft eith enphasis on propeller whirl
instability = Vol. 1
[BASA~TH=-X=-690971 N73-28976

Hunerical apalysis of response of aircraft in
three dimensional gust field to obtain
gerodynamic load data on fuselage and tail
structures
TAD=762511) H73-28978

AIHCRAPT STRUCTURES

Military aircraft structure computerized design
optimization procedures based on local cptimun
and stiffness requirements

. A73~37807
agtcmated structmrxal desiqn and analysis of
advanced composite wing models.
A73~3748B6
bir cushion landing systenm twin pod sACLS/
confiquration desiqn and test installation on
A-8 ¥Wavy fighter
A73-37702
The weight/performance interface - An arqument for
weight coentrol.

{SAWE PRPER 9471} L73-37884
Gluing technology for airframe construction
[AD=761496] N73=27912

eveloprent of pathematical podel for determining
replacement critaria for aircraft structural
components
Fap=7622261 N73=27921
Strain oage bridge calibretions on wing structure
at elevated temperatures to establish thernal
and mechanical loads due to aerodynamic heating
[ HASA-TR-D~73901 K73-28883
Sumnaries of papers presented to AGARD conference
on random lead fatigue ?
[ AGARD=2AR-58 ] N73=-28884
Analysis of respomse and fatique characteristics
of light alloy inteqrally machined planks with
enphasis on acoustic fatique properties
N73=-29912
Hethods for determining aircraft structaral
response to acoustic fatigue
¥73-29913
Structural response and endurance tests of
aircraft structural components to deteraine
effect of critical environment on acoustic fatigue
H73=29920
Bhpplication of sirem as test technique for
deternining response and life of mircraft
structures sebqect te engine noise fleld
excitation
N73-29922
Development of experimental program for
deternining response and sonic fatique
resistance of lightweight aircraft structures
¥73=29923
Devalopnent ¢f procedures for predicting fatique
life of aircraft structures based on Fracture
wmechantcs, crack propagation, and residual
static strengik anlaysis

[ LGARD~15-562) N73=29924
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SUBJBCT IFDEX

Procedures for evaluating fatigue guality of
aircraft structures based on fatigue life, crack
propagation, and residual strength

W73-29925

Procedures for predicting fatigue life of aircraft
flying under varlous load conditions using data
obtained by counting accelerometer

N73-29927
AIRCRAPT TIERES

Performance tests to deterpine fore and aft
elastic response characteristics of aireraft
tires with bias ply, bias-belted, and
radial-belted desiqn .
{¥2S5A=-TH=Z=59570] B73-28907

Plight tests of folding sidewall, expandable tires
on C=131 aircraft to deternine operation of
inflation andé deflation systenm
[AD=762730]) N73=28993

LIRCRAFT WAKES

hircraft vake vortex detection and avoidance
Systems, erapining acoustic sensors, bistatic
Doppler sensors, pulsed radar, aircraft gpacing
techniques and gqround wind measurement

A73-37823
Study of contrel system effectiveness in
alleviating vortex wake upsets.
[AIAR PRPER 73-B33] A73~38776
AIRFIELD SOERPACE HMOVEKBOTS

Airport surface traffic control requirements
analysis
[AD=7628427 R73=291087

ATRFOIL PROFILES

Measurements of surface pressure en an elliptic

airfoil oscillating in uniforn flow.

B73=37374
A synthesig of transonic, 2-D airfoil technology.
[AIARL PAPRER 73-7921 A73=3705%9

h conputer-aided design procedure t¢ approxinate
alrcraft area curve shapes.
[SARE FRPER 982] 4T73-37888
airfoil profiles aerodynasic characteristics from
lapinar flow wind tunnel measurements
A73-38361
AIRPOILS
Twe dipensional filow, lov speed vind tunnel tests
of trapped vortex-high lift airfoil to reduace
blowing requirements for 1ift augmentation
{aD~-762077 N7T3=-27893
Analysis of transonic scaling effect on quasi,
two-dinensional airfoil omodel of C=-141 aircraft
TAD=7622851 ¥13-27524
ATEFRARNE HATERIALS
Incremental forging of parts with cross=ribs.

[ SHE PAPER HF 73-168 a73-38503
Gluing technology for airfrane construction
{RD=-T761096 1 H73-27912
AIBFEAHES

DC 10 airframe structure full scale fatique tests
for crack initiation and growth, residual
strength and service life
fAIaa PAPER 73-8031 B73-37463

Cost estinating techniques for airfrane
weight-cost interface study for military
aircraft design
[ SAWE PAPER 9691 473=37885

3dircraft fuselage structare veiqght estipation
wmetheod assuwing bending, shear, torgue and
internal pressurization leading for
skiln=stringer-shallow frame types
[ SAYE PRPER 9311 A73=-37987

Conputerized optimization of interrelated
airfranesengine design parameters against
variable criteria to satisfy verformance
constraints in air stperiority fighter design
[ATIA2 PAPER 73-800)] A73-38370

Analysis of aircraft structural loads in
operational flight to deterrine effects of pilot
perfornance and alrcraft characteristics
[ AGARD=R=46081 H73-27895

Mnalysis of effects ¢f flying time on service life
of wing fastening knee plates on transport
aircraft
[ap=-761468] N73=-27919

Effect of friction forces on fatigque breakdown of
bolted and riveted joints Iin airfranes
TAD~T614656 § N73-2853%



SUBJECT IRDEX

Physical properties of aluminuwm alloys, titaniom
alloys, and stalnleds steels for aerospace
airframes
[ 3D=752305] ¥73-28587

Cost history of P~111 aircraft airfrane systen to
shov logistics organization, support costs,
reliability and maintainability, and develeopoent
prablens
[AD-762213]

Logistic performance data book for UH=1F
helicopter airframe te show reliahility,
mainteirability, logistic costs, and operational
problens
TAD=762251) F73=-2896%

Logistic performance data book for C-5h airframe
to show reliability, maintainability, logistics
support, and operating problems
[AD=T762233) N73-28968

Research projects involving aercelastic stability
and response, stability of thin shell .
structures, and suspension system cancept for
cantrol of vehicle responses
[2D=762568] ‘N73-28979

Procedures for ultrasonic inspection of wing
attachrent fittings on Viscount aircraft
{TR=-7211.6211 R73-29455

rroceedings of conference on acoustic fatigue to
shou effects of aerodynanic loads, response of
structures, structural design, and fatlque test
methods
[ AGARD-CP-113] R73=-29905

DevelopRent of method for determining response of
box type structures subjected to high intensity
acoustic loading

¥73-28958

H73-29915
Rffect of eavironeent and stress-cycling on
in-service structural failure of airframes and
procedutres for predicting safe operational
conditions
N73=29929
Development of rational analytic theory for
- analyzing fatique of airframes based on maxiaun
stress-field paraneter and maxipum lcad
excursion ratio
¥73-29931
Development of proacedure for estimpating fatique
life of alrframes to eliminate errors caused by
neglecting effect of stress redistribution after
localized vielding
N73-29933
sround vibration tests of YF~12 aircraft to
deterwine frequency response data, measured node
lines, and elastic mode shapas for aircraft
components
I 8ASA-TH-X-2880]
AIRLINE OFSRATIOLS
Predicting the reduction in noise exposure arcund
airports.

B73-25948

aA73=-37281
Effects of noise curfews on airline opexations.
[1IAs PAPER 73-798]) a73-37461
The design or operation of aircraft to minimize
their sonic boom.
[ATAL PAPER 73=-817]
sTolL pilet functional requirenents on air
transportation system in terms of aixrport
desiqn, aircraft, ATC, route selectiom,
navigation and commpunications

A73=-37470

273=37730
2utopation of airlioe passenger procesaing.
A73=37804
Area navigation technology for air transportation
in US}, discussing present systems and
projections as related teo airline and FAR

activities
: 273-37807
On-board navigation and landing systems for local
airlines in the USSR
173=37819
gperational considerations in the design of
airports.
BT73~-37820
hir freight bandling eguipment, techniques and
- costs in carge termimals, including forklifts,
pallets, containers, conveyoxr belts and
garehouse configurations
aT3-37821
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AIRPORY PLAWNING

U.5.5.R. laps and regulations reqarding civil air
transport equipment operations and maintenance,
considering personnel training and safety

473=-38119

Operative visibility limits over the airports of

Bilan Linate and Halpehsa in the 1960-1969 decadé
A73=38125
pirborne digital data link terminal for commercial
airlines' use.
] AT3~38756
airline fliqht crev management and coordination
procedures, outlining self-discipline
philosephies and criteria, flight training and
simulation, and performance records
: 273-39217

1=-1011 Tristar production, sales and airline
service experience, discussing EB-211 turbofan
engine and fleet performance
173=-3965%
Syatems analysis of guiet turbofan STOL aircraft
for short-haal air transportatlon operations -
¥Yol. 6
[FASA-CR~1146111 N73=27903
Analysis of factors affecting feasibility of
ninimizing rumnway spacings for increased air
terminal operaticnal capacity - Vel. 2
[ FAA-RD-T72=5B=VOL=21] N73=-29709
AIRPLLEE PRODUCTION CODSTS
Cost estiaating technigques for aircframe
woight=-cost interface study for military
aircraft desiqn
[ SARE PAPER 9697
AJRPORT PLANWIRG
Inter-noise 72; International Conference on Noise
Contrel Engineering, fashingten, D.C., October u-s,
19?2. Proceedings and Tutorial Papers.

173-37885
;

A73-37276

b proposed littoral airport. B '

. r73-37280

Predicting the reduction in noise expesure around

airports. o
AT73-37281
Consequences of aircraft noise reduction S
alternatives on compunities around airports,
TATIaxr PAPRE 73-818] "W AT3=376T1

STOL pilot functiomal requirements on air
transportation aystem in terms of airport
design, aircraft, ATC, rouwte selection,
navigation and communications

. RT3-37730

International Conferemce on Offshore Rirport

Technolegy, 1st, Bethesda, Md., April 29-May 2,
1973, Proceedinqs. Volume 2.
a73-37781

Environnental considerations for offshore airperts.

. A73=37742

Urban and reqional planning aspects of offshore

airport technoloqgy.
A73-37743

An offshore airport in Sydney region - Reviev of a

1972 feasibility study.
A73=37744

Pinancing the new generation of airports.

: A73-37745
Hachinery to be developed for an pffshore airport
constructed by reclamation.
273=-37H6
Floating offshore airport in ¢saka Bay, Japan -
Digest of preliminary engineering study.
A73-3T747

Floating superport.

173-37748

New York offshore airport feasibility study
[ PRA-BD-73-45] .

U.5. instropent landing systen perfornance
inprovesents, considering terrain and weather
effects, installation requirements, airport
limitations, accuracy, reliability and
naintainabllity

173-37750

173-37805
Transport aircraft noise reduction in alrpert
areas through lov noise engine design, traffic
contrel, fllqht maneuvers and architectural

planninq
A73-37818
Operational considerations in the design of
airports.
p73-37820



ATEPORIS

aircraft noise consideration for environwental
conpatibility, airport development, short haul
and supersonic air transport and legislation and
regulatien problems
[AIAR PAPEE 73-7T795]) L73-38368

Mirport siting, design, cost, operation, and
implementation for STOL aircraft short-haul air
transportation system — Vol. 3
[HASA=-CR=1146081]

ATEPORTS

Inglewocd sCaliforuia/ airport nolse abatepment
monitoring progtam, discussing landing approach
slopes, meonitoring egquipment and techniques and
nolse effects on property value

W73=27300

a73-37283
Very short range local area weather farscasting
using aseasureaents from geosynchronous
netearological satellites.
BT3~37500
Jet aircraft noilse abatement near airports during
takeoff, approach and landing, discussing noise
seasurement standards and regulatory and noise
reduction design efforts
BR73-37825
Operative visibility linits over the airports of
Milan lLinate and Malpensa in the 1960-1969% decadse
A73-38125
Fire protection and insurance in airport hangars,
discussing governmental safety codes, fire
prevention systeas, aircraft vs bullding values
and leqgislative proposals
A73-39214
Propane aerosol dispenser for cold fog dissipation
at airfields
[aD-7622921 H73-28635
Statistical analysis of nmeteorological parameters
during fog at US alIFOttS
[ PAA=RD=T72=39]
AIBRSHIPS
Preighkter airships economical and technological
feasibility study., discussing performance
requirements and design concepts
[ SAWE PAPER 951} A73=37879
The Dolphin airship with an undelating propunlsien
system - Surface and width of the fuselage

H73=-29673

a73-38122
Analysis of rigid airship operations for
conmercial cargo handling in United Kingdon
{ CRANFIBLD-CTS~13] H73=28985
AIRSPACE
Area navigation as means for airspace optinal
utilization, considéring navigation equipment
and methods and ATC procedures reorganization
A73=-37817
ALGORITHES
L prodection operator algorithm for optimal
control problems with unspecified initial state
values,
AT3«3B06H
Caleulaticn ¢f the plan for the transportation
performance with the aid of electropic data processing
AT73=38121
Recursive ideal observer detection of khown H-ary
signals in multiplicative and aﬂditlve Gaussian noise,
A73-38385
B practical lcad relief contrel system designed
with modern control techniques.
[AIA2 PRPER 73-863]
ALL-WEATHER RIE BAVIGATION
Status of civil airline imnplementation of
all=weather landings in Eurcope and Onited Kingdoa
[MTR=6211] B73-297T11
ALTINETERS
Bendix 220 19B/2 AIMS altipeters - Standard three
inch, counter-drue=-point altimeter
[ AD-7625231
ALTITODE COHTRAQL
Attomatic alrcraft altitede reporting using air
traffic control radar beacon systen
[FAR=RD=T73=8448 ]
ALUMINGM ALLOXS
Design and developnent of llqhtwelght vheel
braking eaguipment.
[SAWE PAPER 995] 273-378494
Physical properties of aluminun alloys, titaninm
alloys, and stainless steels for aerospace
airframes
[2D=-7623051

A73-38801

N73=-29846

H73-286048

¥73=28587

a~-12

SUBJECT INDEX

Aconstic fatigue tests of aluminom alloy
structural elenents under narrow-band, random
loading with zero mean stress in skin
N73-29921
Development of experimental program for
deternining response and sonic fatigue
resistance of lightweight aircraft structures
N73-29923
ANPHIBIOUS AIRCHAFT
LA-& aircraft air coshion landing system ACLS
developaent tests covering astatic and mobile
ground tests, flight tests and performance from
and to various surfaces
B73=37692
AFBCHOIC CHAEBBRS
Subsonic jet noise neasurements oo model jet rig
in anecholc chamber, discussing correlation and
prediction
273=-3810¢
ANTEHNR DRSIGH
Inpedance and far field characteristics of a
linear antenna near a conducting cylinder.
: A73=37271
ANTENNR RADIATION PATTER¥S
Eadiation pattern of a low-frequency beacon
antenna located on a sepi-elliptic terrain
irregularity.
173=37716
ANTISKID DEVICES
Analysis of varlone aircraft antiskid braking
systens to determine appropriate antiskid
braking systea for space shattle vehicle
{ NASE-CE=-12634%]
APPROACR CONTROL
2dvanced concepts in terminal area control systems
= Aircraft tracking and collision alert.

H73=-2Bi449

AT73-37806

United States Microwave lLanding System development

progqram.
’ ' A73=-37815

Testing noise-reducing approach techniques with

the HFB 320 research aircraft of the DFVLR
A73-38265

Flight director design for a STOL aircraft.

. R73-308689

Application of direct side force control to

commercial transport,
[312% PRPER 73-3861]

Ronway condition effects on landing safety;
discussing surface friction, approach centrol,
skidding, directional control, water and ice
conditions, tires and brakes

A73-380822

A73«35220
Status of civil airline inplementation of
all=weather lanﬂinqs in Purope and United Ringdosm
[MTR=-6211] H73=-29T11
ARBEA HAVIGATION
Area navigatlion technology for alr tramsportation
in USk, discussing present systems and
projections as related to airlipe and PRA
activities
A73=37807
area navigation as ameans for alrspace optimal
utilization, considering navigation equipwent
and metheds and ATC procedures resrqanization
A73=-37817
Autompatic flight control and navigation systens on
the L-1011 Capabilities and experiences.
273=-3782h
Rnalysis of very low frequency radio sigmals for
aircraft area navigation to show capability for
continental flight redundancy and reliability
TAD=7618948] N73=28651
ATHOSPHERIC AFTERUATION
Correction procedure for ouwtdoor noise measurements.
473-37285
ATHOSPHERIC DIFFUSION
Diffusion and fallont of pollutants emitted by
aircraft engines.
A73-38323
Model for estimation of turboijet engine exhaust
dispersion into atmosphere
[NASA=TH=D=73B21
ATHOSPHERIC REFPRACTION
correction procedure for outdeor nolse measurements.
A73-37285

R73-28174



SUBJECT INDEX

ATS 3
very short range local area weather forecasting
using measnremeats from geosynchronous
seteorological satellites. )
273-37500
ATTACRE ATRCRAPT
V/S57T0L aircraft testing for the sea control ship
envirengent. .
[AIRA PRAPER T3-810) AT73~3TUES
ATTITUDE COMTROL .
Conpnterized desiqn of variable feedback systenm
for attitude control of hypersonic vekicle
[AD=-T761493 N73-27916
ATTITUDE IHDICATCORS
Test perforpance of compoterized strapdown
inertial attitude referemce systea
[ HASA=TM-X-2048] N73=26713
AUSTERITIC STAINLESS STEELS
The application of Armco 21=6=9 steel tubing to
the DC=-10 hydraulic system.
{SaB s5p-3787] . A73=37865
AUTOMATIC CORTEOL
Joint Automatic Contral Conference, t4th, Ohio
state University, Columbus, Ohio, June 20-22, 1973,
Preprints of Technical Papers.
AT3=38028
Parallel processors acd air traffic control
actomation.
AT3I-38565
Automatic aircraft altitude reporting using air
traffic control radar beacon system
[ PAA~RD=-72-84 1 B73=28648
MAUTOMATIC FLIGAT CONTHOL .
The development of the F-12 series aircraft manual
and automatic flight control systésa. .
[AIRR PAPER 73-822) AT3=-37070
Guidance; control, and instrumentatiom progress on
the HcDonmell Douglas DC-10.
273-37814
Aotopatic fligbht control and naviqation systens ob
the L-1011 Capabilities and experiences.
Y A73-37824
Sstoudies on the time-to-go indexing centrol schexne
for an autepatic airecraft landing systan.
273-38280
ARTS II autcmated air traffic contrel systems.
A73-388463
Study of control systea effectiveness in
alleviating vortex wvake upsets.
[AIA2 PAPER 73-833) AT3=38776
An approach to the synthesis of separate saorface
automatic flight contrel systenms,
[ATAL FAPER T3=834} . a73=-38777
AUTOBATIC LANDING COHTEROL
Modulay building block microwave landing system
for automatic flight in CAT, discussing ICRO amd
NIAG miessions
A73-37495
AOTOHMARIC PILOTS
Simnlated flight tests of a digitally autopiloted
ST0L-craft oo a curved approach with =scanning
plcrowave quidance.
. A73=-38049
An organized approach to the digital auteopilot
design problem.
[AIAn ®APER 73-8481 BT73~38787
bevelopment of analog hardware fox flight control
syston desiqn to control aircraft with uncertain
parapeters
[WASA=CH=1338416] N73~27909
bevelopnent of digital flight control systen for
perforning pilot assist augmentation and pilot
relief automatic pilot functioms
[aD-7625211 N73-28992
AUTOBATION
conputer aided design-drafting ,sCADR/ -
Engineering/manufacturing tool.
TAIAA PAPER 73-793]) L73=-37460
The Federal Aviation Adpinistration program to
improve terrinal area traffic control.

" A73=37B03
Automation of airline passenger processing.
. A73=37808
The a1r traffic controller and control capacity.
273=37B11

R-13

, techniques to ceootrol system desiqn.

BACTERIA

‘ATC enroute autoaation progral using radar
tracking and cousputer readount systen, describing
ternminal traffic control, wake vortices and
aircraft spacing
173-384839

AUTQHONY
The evaluation of autonomous navigation systens
for cruise vehicles.
TAIAER PAPER 73-8741 . A73-38311
AUXILIARY POWER SOUBCES
Application of digital computer APU modeling

273-3841¢%

Electric powvered commercial ijet aircraft emerdency
power supplies, discussing attitude gyros, Fi-cd
patteries, voltmeters, equipment running times,
static inverters and transmitters

173-39213
BFIOFICS
Trends in av;nnlcs gisplification for light
utility aircraft. G- .
’ ' 373=37801

Rutopatic flight control and navigation systems on
the .L=-1011 Capabilities and experiences.
A73I-378248
S=32 alrcraft systems, perforpmance and design,
discussing £light sinmulation, wind tunonel tests,
Weaponsg systems, flutter .tests, avionics, TF-34
engine, stalls and computer progranming
[ATAAL PRPER 73=7781 A73-38367
pirborne digital data link tersinal for commercial

. airlines' use.

3?3—38?56
-A ratiobal basis for determlnlnq the EAC
capability of a system.
. a73-38770
Ttigital information management systemn of
navigational and fllqht data for pest-1975 fighter
aircraft. .
[AXIAZ. PAPBE 73— 897] 173-38832

Logistic perforaance data bock for booh navigation
avionics systen of P=111 aircraft. to show
support cost, reliability, maintenance, and
pioblens
[ AD-762214] §73-2895%

Analysis of. voice command systems for application
to mllltary aircraft operaticn to Show
manufacturers, specifications, and research
projects
[AD=762922] . N73-28998

ATOIDANCE ' ’

Aircraft wake vortex ‘detection and aveidance
systens, examining acoustic sensors, bistatic
Doppler sensors, pulsed radar, aircraft spacing
techniques and ground wind measurement

L . . A73-37823
BXTAL PLOW
. Design pethod of the axial-flow hlade row on
nodified isolated aerofoll theory with interference
coefficient., II = The influence of the aercdynanmic
paraaeter on the fan performarnce at lowv flow rate.
A73=-376T1
AXIAL FLOW TURBIRES

Huperical analysis of wariahle pitch conpressor

' rotor blades for reduction of rotor vibrations
[AD-762228] X ©TH73=28746

AIISYERETRIC FLOW

Structure of axlsvmnetric jet in near field for
tet noise and lopingement SChemes
fNASA-CB—121257] B73-28177

8
2=1 AIRCRAFT o
Boron-stlffened lnnqernns on the B=1. |
[ SME PAPER ENM 73-719] © AT73=3848599
8~52 AIRCHAPY.
"'B=52 control confignred vehicles ride control
analysis and flight test. )
[ATIRR PRPER 73~7382] . A73-37T452
Logistic performance data book for electronic
countermeasures system of B~5%26 alrcraft to show
reliability, maintemance, costs, and problens
(AD-762216] : H73-28961
BRCTERIA
susceptibility ‘of synthetic engine and
transnission lubricants of OH=58 3 helicepter to
nicrobal attack
[AD=-762176 ] R73-2B600



BALLOON SOUNDING

BALLOOF SOUNLIBG
Skyhook balloon flight ayeratioms
[AD=T761657]
BATCH PROCBRSSIHG
pata compression in recursive estimation with
applications to navigation systems.
[ATAA PAPER 73=-3%01)
BIRDS
Aralysis of flight hazards caused by bird strikes
on aircraft flying ip Panara Canal Zone
[AD=763112]
BLADE TIPS
Fan acoustic measurements by hot-wire anemometers
in apechoic chaaber, discussing turbwlent flow
characteristics, noise spectra, wire velocity
spectra and blade tip shape

¥73=27913

R73=-38835

n73-28997

L73=-37289
BLUFF BODIES
Noise of 4ets discharging frow a duct containing
bluff bodies.
- A73=37291
BODY-WING CONFIGURATIONS
Prediction of the 1ift and moment on a slender
cvlinder-seqgrnent wWing-body combination.
A73-38007
Pressure fields over hypersonic wing=bodies at
moderate incidence.
A73=39808
BOEING 737 AIRCRAFT

Tvo man crew cockpit design for comaercial 737 et
transport aircraft, discussing pilot vision,
control and display vanels and avionics
disposition

A73=-37729
BOFING 747 AIRCERAFT
The universal data link systen for air/qround
conmunications.
A73=-38757
EONBER AIHCERFT
Conpatibility of paneuver load corntrol and relaxed
static stability.
[ATA2 PAPER 73-791]
BOBBING EQUIPBENT

Logistic performance data book for bhomb pavigation
avionics system of P-111 aircraft to show
support cost, reliability, maintenance, and
problens
[aD~-762214 % H73-28959

Logistics performanhce data book on bombing and
navigation system for a-7D aircraft to show
reliability, paintainability, cost, and problems
[ AD=-T7622151 N73=-28960

BOMBS (OEDFANCE)

Detarmination of bomb range of low drag boobs
delivered by fighter aircraft
FAD=-762500)

BOROE

Boron epoXy, polyinide and alnnipum composite
materials for cost effective high performance
alrcraft and turbine engine structures,
assessing devalopnment and application status

173-37458

N73-29992

[ SA4E PAPER 992} 373-37892
Boron=-stiffened longeromns on the B=1.
[SHE PATPER EM 73=-719] A73-38899

BORGN COMPOURDS
Plight tests of CH=-87 helicopter to determine
structural perfermance of boros=-reinferced enozy
aft rotor blades
[AD=-762199]
BOUNDAHY LAYER COHTROL
Two dimensional flow, low speed wind tunnel tests
of trapped vortez-=hkigqh 1lift airfoil to reduce
blowing requirements for 1lift augmentation

N73=27927

[aD=T7620771 N73-27893
BOUHDARI LATRR FLOW
Recent progress in boandary layver research.
[AIAA PAPER 73=-7801 A73-37431

BOUNDARY LATEE SEPARATION
Structural and gas dynawic paraseters at flow
separation boundary in compressor cascades
[ap=-762238) 7328197
BOUNDARY LAYER TEAESI?ION
Practical calculations of transitional boundary
layers.
AT3-38479

A=18

SUBJECT INDEZ

BEARES (FOBR ARRESTIIHG XOTIOW)

Analysis of warious aircraft antiskid braking
systens to determine appropriate antiskid
braking systen for space shuttle vehicle
fHASE=CR=125329]

BRIGHTRESS TEMPERATURE

Radio neise from tovns - Measured from an airplase.

a73~37675

W73-23885

BOFPFETIRG

Flight tests of P=8C aircraft to deteraite effects
of flaps oo bunffet characteristics and wing-rock
onset at subsonic and supersonic speeds
[ NASA-TM-X-2873}

BOILDIHGS :

Tall buildings induced microwave scattering
coafficient measurement with helicopter-borne
bistatic pulse radar, explaining coefficient
dependence on azimuth, elevation and range

L73=39127

73-279405

BURNIBG BATE
Effects of additives on high speed ignition and
conbustion characteristics of slurry fuels using
pagqnesiun and lithium fluoride

[RD-T7626151] H13-29802

C BAED
€ band nicrowave landing systen for increased
guldance sigpal accuracy and reliability in
azimuth, elevation and range relative to
tonchdown point
B73=-37898
C=% AIRCRBFT
Logistic perfeormance data book for C-5R aircraft
landing gear to show system reliability,
maintainability, logistic support cost, and
performance data
[aD=-762248]) N73-28963
Logistic performance data book for C=5A airfrane
te show reliability, maintainability, logistics
support, and operating problems
[AD~T762233]
C=130 ATECERAFP
The STAN B/ *S' Integral Feight and Balance
system for the C=130 alrcraft.
{ SAWE PAPER 93851 AT3=37889
Logistic performance data book for C=-130E aircraft
propulsion syster to show reliability,

N73~29958

naintainability, logistic sumpport costs, and
aperational problens
{AD=7622897 utI-28954

C=131 AIRCRAPY
Plight tests of folding sidewall, expandable tires
on C=131 aircraft to determine operation of
inflatien and deflatien systen
[AD-7627301
C+135 AIRCRAFR
Logistic performance data book on propelsion
systen for RKC-135 aircraft to show reliability,
paintenance, costs, and problens
(ap=762217) #73-28962
Logistic performance data book for KC=135 alrcraft
electrical power system to show reliability,
maintaipability, legistics support, and
operating problens
[AD=762225]
C=141 BIRCRAPT
Nunerical analysis of supercritical flow about
C=-181 aircraft wing using finite difference,
relazation algoritho
[HASA-TN-D-69331 E73=-27889
Analysis of transonic scaling effeet on gquasi,
tyo-dimensional airfoll medel of C-131 aircraft
{AD-7622851 H73-27920
Logistic perforpance data book for C-1413 aircraft
radio navigation system to show reliability,
paintainability, logisties support, and
operating erobleuns
rap=7622501
CAKBERED DIFGS
Inproved alrcraft capability through variahle

canher,
A73=-37275

W73-25993

B73=-28972

¥73-289T1

CANARD CORFIGURATIONS
B~52 control configured vehicles ride control
analysis and flight test,

[AIRZ PRPER 73-T782) 173-37852



SUBJECT IRDEX

Analysis of performance benefits for figkter
aircraft by application ¢f maneuver load control
and relared static stability parameters
[aD=7622991

Aircraft accident involving crash of TO=140
aircraft at Paris 2ir Show in 1973
[NASAE-TT-F-150621

CAREBON

Deternination of the proneness of aviation sils to

carbon deposition

¥73=-28982

173=-38891
CAREON-CAHEON CONPOSITES
lesiqn and development of lightweight wheel
braking equipment.

[SARE PAPER 995] 273=-3789Y
CARGO AIRCEAFT .
The potential influence of the ACLS on the
developnent of logistical cargo aircraft. »
273-37701

Freighter airships econemical and techmoloqiecal
feasibility study, @iscussing performance
requirenents and design concepts
[SAWE PAPER 951)

CASCARE CONTHOL

Homerical analysis of wariable pitch COHPLess0r
rotor blades for reduction of rotor vibratioms
FAD=-7622281 N73=-28706

CASCADE FLOW

Effect of span¥ise circulation on compressor noise

qeneration.

173~-37879

A73=372%2
CENTRAL PROCESSING UNITS )
Parallel processors and air traffic control
agtonation.
173-36465
CBSSHA 172 AIBCRAFT
An approach to the synthesis of separate surface
autopatic £light control systeas,
[ATAA PAPER 73-838%]
CH-87 HELICOPTER
Flicht tests of CH-07 helicopter to determine
structyral performance of boron-reinforced epoxy
aft rotor blades
fAD=T6219%1]
CHANFEL CAPACITY
lderonautical/maritime satellite borre two-way
L-band transponder weiqht and power limitation
effects on channel capacity

A73-38777
N73=27927

273=-39771
CIVIL AVIATION
International Civil Aviation astandarés concerning
rights and dutles of appointed observerz at
inquiry by state of aircraft accident occutrrence
A73=37737
ICAO meeting reports on internmatiomal aircraft
accident investigation, onbeard data recerdiang,
inquiry process and low-safety interface
' 373-37738

Noise and pollution ~ The Federal Aviation
Adpipistration's views.
A73=37812
| V0L applications in eivil aviation, éiscussing
safety, noise Teduction, fatigue life,
industrial applications, econonic factors, short
haul dtilization and wind tunnel tests
. 373=-37813
0.5.5.R. laws and requlations regarding civil air
transport equipment operations and maintenance,
considering personnel training and safety
A73=-38119
Berosat program for civil aviation needs
established by Seventh Air Navigatiocn Conference
of ICAO, discussing alrborne equipments
specification development
[AAS PAPER 73-1201 AT3-38581
Discourse on comparisomns bhetween commerclal apd
nilitary aircraft logistics.
A73=39278
marfkating sturvey to determine acceptance apd
atilizatioe of STOL aircraft for short-haul ai
trapsportation system - Vol. 4
[ NASA-CE-114609) F73=27901
CLEAR AIR FURBULBRCE
Hodular building block nicrowawve landing systen
for automatic flight in CAT, discussing ICAD and
NIAG missions
A73-3749%
Survey of clear air turbulence detecticn metheds.
AT3-37822

N73=27922

A=15

COLLISION AVOIDANCE

COAEDA REPFECT
Bumanian contributions regarding the application
of the Coanda effect
473-38303
COAITAL FLOW
RAodel scale air jets for scond study of coaxial
clrcular jets
[PAL=-RD=71=101=-Y0L=1]
COBALT ALLOYS .
High temperature c¢yclic oxidation resistance tests
of Ni=, Co= and Fe-base alloys for aircraft gas
turbine engines
AT73=37896

¥73=29721

COCKPIT SINULATORS
Cockpit mock-ups and simnlator design for pilot
workload assessment for Concorde program and
¥/STO0L research
A73=-37735

Guidelines for asseasing ac¢ceptability of pilot
groeund traiper devices based on sipalated
airxeraft maneuvers
[FAR=NA=T3=15]

COCKPITS

Symposion on Flight Deck Environment and Pilot
Workload, London, Bnglapd, Barch 15, 1873,
Proceedings,

N73=-29139

A73=-37726
Internal operational envirconment effects on pilot
errors in commercial aircraft flights in terans
of pan bachine interface and flight deck design
A73-37728
T¥o man crev cockpit design for commercial 737 det
transport aircraft, discussieq pilot vision,
control asd display panels and avionics
dispasition
A73=-37729
Flight deck nanagement and pilot operation
priorities in high pressure and emergency
gltuations, using integrated
aircraft-environpent mental model
. A73-37731
Cockpit lavout effects on pilot and flight crew
activities, nsing in-flight observation,
photography and pilot eve movement evaluation
RA73=37733
Cockpit evolaotion, congidering pilot wisumal
problems in appreoach final stage dutring poor
visibility, inatrukent number and placement,
sypersonic aircraft, digital computer~CRT
interfaces, etc
- 273-39662
COLD WEATHER
Operative visibility limits over the airports aof
Bilan Linate and Malpensa in the 1960~1969 decade
A73=-38125
COLD WORKING
Quality reguirements for Pi~3341-2.5Y annealed and
cold worked hydraulic tuobing.
[ SAR sSP-3781]
COLLISION AVOIDANCE
Air traffic control and the prevention of collisions
373-37386
Advanced concepts in terminal area control systems
= Aircraft tracking and collision alert.

373=37868

A731-37006
Optimal aircraft collision avoidance.
A73=38050
biscrete address beacon system /DABS/ data links
and digital coamunicationh betwesn ground based
ATC computer and aircraft for IFR=YFR conflict
detection and safety separation
AT3-3B466
Systems for collision avoidanhce - An overview.
AT3-38047
Air based collision avoidance system feasibility
appraisal, discussing Y6105 proxinmity warning
indicator, cost analysis and implementation
prognosis
R73=-38468
SECANT = A solution to the problem of nidair
¢ollisjions.
7 " ATI-3B4EY
Ground based aircraft collision avoidance systenms,
discussing three dimensional tracking, aircraft
velocity vector determination, radar systems and
tracking errora
273-38470



COEBUSTICH ZEAHBERS

COMBUS¥TON CHRHBEES
Combustion noise prediction technigques for small
gas turbine engines.
A73-37296
Filn effectiveness and bheat transfer coeificient
downstrean of a metered injection slot.
[ASME PAPER 73-HT-31) 173-3857¢
Performance tests of anoular combustor designed
for use in low cost turbodet engine
[ NASA-TH-X-28571] n73-28918
CopposTioil PHYSIC3
Effects of additives on bigh speed iqnition and
conbustion characteristics of slurry fuels using
vaqnesinmg and lithium fluoride
[AD-7626151 ¥73-29802
COMBUSTION FRODUCIS
Bnalysis of aircraft enlssions and recommendations
for reducing inmpact of aircraft emissions 6n air
pollution
[NREC=1168=11 N73=28986
COHEOND AUD COHTROL
Bideband conmunication compand and control modem
{AD-7622811 ¥73-28042
Bnalysis of voice commend systems for application
to pillitary alrcraft operatien to show
manufacturers, specifications, and research
prodects
Tan=762%221 N73=28998
COHREBCE
Analvsils of rigqid airship operations for
coamercial carge handling in Dpited Kingdowm
[ CRANFIBLD=CTS=3% N73-28985
COBNERCIAL ALRCRAPT
Bngineering design consdderations in the noise
control of commercial jet aircraft's vent and drain
systens.
A73=37297
cn the cost benefits of air cushion landing gear
to civil aviation.
A73=-37685
Conzercial jet transport alrecraft hydraulie fuel
distribution tubing systens, discussing
paintenance, fabrication problems, fittings,
qualit¢y control and materials
[ SAE SP=3781 173=37868
The development of propulsion systems in the case
of airliners
473-38120
Optinun propulsion system design for advanced
tachnoleqy compmercial transport, emphasizing low
noise aud emisgsion, performance, reliability,
paintzinability and economics
[ATAA PAPER 72=7601 A73-38648
Harketing survev to deternine acceptance and
utilizatfion of STOL aircraft for short-haul air
trapsportation system - Vol. 8
FHASA=CR=1T8609] n73=-27901
COLHONICATION SATEBLLITES
hdaptive multibean concepts for traffic management
satellite systeus.,
373-38746
Multipith channel characterization for Aerosat.
A73-38755
ASTRC~DABS comprucication system with hybrid
satellite and terrestrial discrete address
beacon systemr for accurate aerial sarveillance
a1d rovigation with reliable data link
273-38759
2eronautical fmaritioe satellite borne two-way
L-band transponder welght and power linitation
effects on channel capacity
A73=39771
COEPONRET RELIABILITY
Fussian book = Hydraulic ducts of control systews
in aviation: The effects of external factors.
Shop testing, and reliability.
A73-37766
COEPOSITE MATERIALS
4 parazetric weights study of a composite material
prop/rotor bhlade.
[SAWE PAPBR 9501 A713=37878
Beron epoxy, polyimide and aluminum gomposite
waterials for cost effective bhigh perfornance
alrcraft and turbine engine structures,
assessing developzent and application StAtus

[SAVE PRPER 992} B73=-378%2
Structural copposites on future fighter aircraft.
[AIAL PAPER 73-806} a73-3837T1

a-186

SUBJECT T¥DEX

Plight tests of CH=47 helicopter te determine
structural performance of boron=reinforced epoxy
aft rotor blades
Fap=-7621991] ¥73-27927

COAPOSITE STRUCTURES
Rutomated structural design and analysis of
advanced couaposite wing models.
273-37486

Composite fabrication and structural design for
commercial aircraft, discussing qraphite post
installation and testing and pultrusion and
agtoclave molding processes
[SMBE PAPER EA 737171 R73-38497

CONMPRESSIBLE BOUEDARY LAYER
Practical calculations of transitional boundary
layers.
B73-38879
COBPRESSOR BLADES
Effect of spanwise circulation on compressor nolse
generation,
273=-372%2

Process for welding compressor and turbine blades
to rotors and discs of jet engines
[ NASR=-CASE-LEW=10533=1] N73-28515

COHPEESSOR EROTOES

Blade synchroncus rotation about pitch axis in
single stage axial coopressor at front of gas
turbine engine during fan rotation

R73=39663
COAPUTER GEAPRICS
Computer aided deaiqmn-drafting /CADD/ -
Engineering/nanunfacturing tool.
[AIAR PAPER 73-793] A73~-37460
A computer-alded design procedure tu approEimate
alrcraft area curve shapes.
[ SAHE PAPER 9821 173-37888
CONPUTER FROGRABS
Nanagerial implications of computerized aircraft
design synthesis.
{AIZA PAPER 73=7991 373-37862
computer prograz for aircraft navigation error
synthesis with evaloation of component error
distribution on traffic control systenm
effectiveness to provida cost effective quidance
A73=37875

Metering and spacing with computerized ARTS III
BTC system, discussing display for heading,
syeed and altitunde conmmands

A73«3BU62

Intrasysten electromagnetic compatibility analysis

Proqrams.
A73=-38711

Poraalation and development of computer analysis
for calculating streanlines and pressare
distributions around two-dimensional isolated
nacelles at transonic speeds
[NASA-CE=2217] 7327690

Computer programs for aircraft posiiion and
stationary satellite orblt deterninatien fron
radar range and rate measurenents
[ ESRO=-CR=811 ¥73-28650

Development of analytic nodels for describing
differential models of attack helicopters
supporting a battalion task force = ¥ol. 1
[ap=-762432] R73-28956

Development of computer prograns for desiqning
engine inlets for ¥IOL and STOL aircraft based
on axisymmetric potential flow parameter
{HASA=-TM=-Z=682781] R73=-29182

COHPUTER SYSTBNS DBESIGH
United States on route air traffic control systems.
173=-37810
COMPUTER TECEEIQUES
Automation of airline passenger processing,
173-37808
advanced concepts in terminal area control systens
= Aircraft tracking and cecllision alert.

h73=37B06
The B.U.A.C. navigation procedures trainer.
A73-37874
petarrination of dynanic loads on elastic
structures caused by external exzcitations
. a73-38155

pakland airport ocesnic ATC with input-output
display device, describing miniconputer, CRE
displays and data link systen
473-38871



SUBJECT IHDEX

Besearch and development progran plan for air
traffic control technelogy involving data
display and data entry
[ PAA-BD=16=11 H73-28647
Test performance of computerized strapdown
ibertial attitude reference system .
{ HASA-TH=-%~28481 N73-2971§
COBPUTERIZED DESIGH
Syoposiua on Optipisation in Aircraft pesign,
London, Bngland, November 15, 1972, Proceedings.
. AT3=37405
Sipplex pethod for linear pragrapming for
computerized design global optimization problems
invelving large numbers of eguations and variables
. 147337406
Bilitary aircraft structure computerized design
optinization procedures based on local optioum
and stiffness requirements
: A73-37007
The optimisation of wing desiqn.
h73=-37408
- b parameter optimisation technigue applied to the
des;qn of flight control systens.
. 173=37409
Design=build-fly, an effective method to teach -
undergraduate acrospace vehicle aesign. .
(AIMA PAPER 73-785] A73=-37455
Copputer aided desiqn-drafting /ClDD/ -
Engineering/manufacturing tool.
[ AIMR PRPER 73-793] AT3~37460
Hanagerial implications of cemputerized aircratt
design synthesis. .
FAIAA PAPER 73-799] 173=-37862
Wational Symposium on Computerized Structoeral
Analysis and Design, George ®Washington Dniversity,
Washinqton, D.C., Sarch 27-29, 1972, Proceedings.
- A73=370476
Auntonated structural design and analysls of
advanced copposite ving models,
AT3-37486
2 computer-aided design proceﬂure _to approximate
ajrcraft area curve shapes.
[ SAHE PAPER 982] . 173=-37888
Conputerized optinmization of interrelated
airfranesengine design parameters against
variable criteria to satisfy performance
constraints in air superiority fighter design
TAIAL PAPER 73-800] 273=-38370
Apn organized approach te the digital autopilot
desiqn problem.
[AYAR PAPER 73-848] AT73-38787
COMPUZERIZBD SINULATION
A digital computer flight simmlation of an ACLS
vehicle.
T A73=-37705
Sinulation of the ACLS during 1anding Toll.
A73-37706
The predictiocn of pilot acceptance for a large
aircraft, )
’ A73-38073
Fumerical analysis of military helicopters and air
defense weapons to define operations. in support
of battalion task force combdat - Vol.
[ AD~762433]. . . W13-28957
Computer simulation of aircraft motions and
propulsion systen dypawics for ¥YP-12 afircraft
tnder supersonic conditions
[RASA=-TH~I-62285] N73=-28990
Computer sibulated loadinq of Arny Brigade and
equippent into several mediam short takeoff
trapsport aircraft configurations
[2D-762916] N73-29002
Development of computer model to sianlate alr
traffic conditions in Los Angeles, ¢alifornia
area in 1982
[ HTB-6386 ] W73-29706
CONPUTRES .
Parallel processors and air traffic contrel
antomation.
A73=38465
CORCORDE AIRCRAFT
Geophysical effects of Ccncnrde sonic boom.
A73-39628
CORFEBEBHCES . . .
Inter-noise 72; Internatlonal Confeéremnce anm ¥oise
Control Begineering, Pashington, P.C., October 4=6,
1972, Proceedings and Tutorial Papers.
373-37276

=17

COHTROL THEORY

Syoposion on Optimisation in Aircraft Desiqn,
London, England, November 15, 1972, Proceedings.
A73-37405
National Symposium on Conputerized Structural
Analysis. and Design, George Washingtom University,
Yaghington, D.C., Harch 27-29, 1972, Proceedings.
A73=37476
hir cushion landing systems; Proceedings of the
¥irst Conference, Hiami Beach, Fla., December 12=10,

1972,

A73-37676
Syeposium on Plight Deck Environpent and Pilot
Workload, London, England, Harch 15, 1973,
Proceedings.
AT3I=37726
Symposium on International Rircraft Accidents
Investiqation, London, England, Januarv 15, 1973,
Proceedings.
A73<37736
International Conference or Offshore Airport
Technology, 1st, Bethesda, Bd., April 29=May 2,
1973, Proceedings. Volumme 2.
373=-37T11

Joint Butomatic Control Conference, 10th, Ghic
State University, Columbus, 0Ohio, June 20=-22, 1873,
Preprints of Technical Papers, .

AT3~-38028

Air Traffic Control Association, Anmual Heeting
and Technical Program, 17th, Chicago, Ill., October
9=11, 1972, Proceedings.
A73-384861
Annval Corporate Alrcraft Safety Seminar, 1Bth,
arlingtom, Va., April 1-3, 1973, Proceedings.
A73~39210

Suaparies of papers presented to AGARD conference
on randem load fatigue .
{ AGARD=AR=5i ) N73~28B884
Proceedings of conference on acoustic fatigume to
show effects of aercdynamic loads, response of
stroctures, structural design, and fatigue test
methods
[ 2GRARD-CP~113] R73=-29905
CORICAL FLOB
Supersonic conical flov past delta and tapered
structures, considering angle of attack, leading
edges, flow separation, negative slope concept
apd pressure distributioen
373-3754¢

COESTROCZION MATEBIALS
Large floating ocean platforms for U5 Navy bases,
discussing concrete construction techniques and
costs for different configurations
AT3=37749
CONTROL BOARDS
90 man crev cockpit desigr for coamercial 737 1et
tracsport alrcraft, discessing pilot vision,
control and display panels and avienics
disposition
A73-3772¢%
COHTROL EQUIPHEHT
hutonmatic flight control and navigation systems on
the L-1011 Capabilities and experiences.
A73-37824
CONTEQL SIRULATION
3 digital simulation facility for air traffic
control erperimentation.
373-37809
COHTEOL SORPRCES
Integrated hydranlic flight control actuator
packages raplacing mechanical linkages for
aerodynasic surface control during ¥/STOL
aperation
. i 273-39015
COHTRQL THEORY
‘Joint Rutomatic Control Conference, 14th, ohio
State Oniversity, Colombes, Ghio, June 20-22, 1973,
Preprints of Technical Papers.
R73=-38026
On the use of singular perturbation methods in the
solution of variatiomal problems.
A73-38038
4 new approach to the *inverse problen of optipal
contreol theory' by use of a generalized performance
index /GPI/.
A73-38063
3 projection operator alqorithm for optipal
cobtrol probleas with unspecxfied initial state
walues.
273=-38064



COFTROLLABILITY

lutomatic control of adverse vaw in the larding
enyironeent using optinal control theory.
[ATAR PAPER 73-861] L73-34799
COBTEOLLABILITY
che effect of ice formation on the stability and
nanenverability characteristics of alrcraft
a73-38117
CORRBLRTICOH DEFECTION
OHF airborne antemna diversity combiner for signal
reception using correlation technique for phase
variation removal to isprove SHNE and gain
a73-38725
COHROSION TBSES
Corrosiveness of naturally occurring sulfur
compounds and oxganic peroxides in aviation
turbine fuelds teward Cu and Ag, detailing
maximnnp tolerable ratios
173=39637
COST AFALISIS
air cushion landing systeo /ACLS/ design and drone
flight tests for low cost annmanned military
aircraft recovery, comparing with mid air
retrieval systen /MARS/
A73=-37699
air freight handling equipmnent, technignes and
costs in cargo terminals, including forklifts,
pallets, containers, conveyor belts and
varehouse confiqurations
A73=37821
The veight/performance interface - 2n arquaent for
weight comntrol.
[SAWE PRPRR 9671 AT3-37a84
Cevelopnent of method for determining cost
functions involving aircraft rework and engine
repair prograns at military installation
[AD=7698751 773« 28335
Cost history of P=111 aircraft airfrabme syster to
shovw logistics organization, support costs,
reliability and oaintainability, and developnent
problees
rap=-76221313 H73-28958
Analysis of rigid airsehip operations for
connercial carqo handling in United Eingdowm
[ CRANFIRLD-CTS=3] H73-28985
COST RTPRBCTIVERBSS
Financing the new generation of airports.
R73-37785
Strapped down inertial navigqation systems.
A73-37B76
Desiqn, reliability analysis, maintainability, and
cost effectiveness of expendable rotor blades
for UB-1-helicopter rotary wing
[4D=762194] B73=27926
COST BSTIMATES
Cost estipating techhiques for airframe
veight-cost interface study for military
aircraft design
[SAWE PAPER 9269) a73=-3788B5
COST BEDOCTINE
A digital sipulation facility for air traffic
control experioentation.

A73=-3780%
Structural conposites on future fighter ailrcraft.
TAIZA PAPER 73=B8061 A73-38371

Civil and military aircraft preventive
naintenance, discussing on-condition and
condition monitoring concepts for eguipmeant
reliability enhancement and cost reduction
L73=39275
COUFPLED HODES
Longitudinal-torsional vibrations of rotors

A73=-39374
CRACE IAITIRTION
DC 10 airframe structure foll scale fatigue tests
for crack ipitiation and qrowth, residual
strength and service life
TRILA PAPER 73-8031] R73-37463
Techniques for controlling time to fatique crack
initiation in desiqn of sircraft structures and
application of residual stress analyses
H73=-2993¢
application of growth rate data and apalvtical
retardation models for predicting crack gqrowth
under vwariable amplitude loading
u73=-29932
CRACE PROPAGHTION
Desigping equal=life minimumc~weight truss structures
aT73-39357

A-18

SUBJECT IHDEX

CBLASHES
hircraft accident involving crash of TU-18f
aircraft at Paris Bir Show im 1973
[ BASA=TT=F=150621 n73-28982
hircraft accident ianvelving L=-1011 aircraft crash
near ¥iapi, Florida on 29 Dec. 1972 daring
ezanination of suspected nose gear malfunction
[ HTSB~BAR-73=-181} H73=-2B9B4
CREEP ANALYSIS
Finite element elastic-plastic-creep analysis of
tvo~dinensional continuun with tenperature dependent
material properties.
373-37483
CRUISING FLIGHT
Air transportation economic efficiency a3 function
of fuel consumption, cruising flight speed,
altitude range and load factor /payload/
A73=38118
The evaluation of autonomous pavigation systens
for croise vehicles.
[AIBA PHPER 73=8741 B73-28311
CRYSTRLLOGEAPHY
The developoent and control of crystallogqraphic
texture in 3al-2.57 titaniue alloy tubing.
{ SAE S5p=378] A73=-37870
The effects of crystallographic texture om the
nechanical and fracture properties of Ti=3A1=2.5¥
hydraulic tubing.
[SRE Sp=3781 R73-3787T1
CURRENT DISTRIBOTION
Inpedance and far field characteristics of a
linear abtenna near a conducting cylinder.
A73=-37271
CYCLIC LOADS
Effect of environment and stress—-cycling omn
in=-gervice structural failure of airframes and
procedures for predicting safe operational
conditions
H73=29929
CYLINDRICAL BODIES
Prediction of the 1lift and mement on a slender
cylinder-segoent wing-hody combination.
R73-38007

D
DAMLGE
survey of the civil responsibility for damages
caused by aircraft noise in American and French law
473-37998
DAMPING
On the aercdynapmic damping sopent in pitch of a
riqld helicopter rotor in hoverimg. I - Experimental
phase.
L73-38281
DAT2A ACQUISITION
United States en route air traffic control systems.
h73=-37810
B comparative evaluation of the application of
several alrcraft parapeter identificatiop nethods to
flight data -~ uwith eaphasis oh the development of
raticnal evaluation criteria.
n73=-38004
hcquisition of stress data and aerodynanmic loads
on P=5 alrcraft using mechanical strain gaqes
and oscilleqrapk recorders for service life
deteraination
[AD~TG05B67 ] ) B73-28991
Procedures for predicting fatigue life of aircraft
flying wnder various load conditions using data
obtained by counting accelerometer
A73=29927
DATL CORRELAYTION
Sthsonic jet neise neasurements on nedel jet rig
in anechoic chamber, discussing cerrelation and
prediction
273-38106
DATR LIEKS
Recursive ideal cobserver detection of known B-ary
signals in sultiplicative and additive Gaussian nolse.
A73-38385
LAirborne digital data link terminal for commercial
alrlines' use. '
a73=-38756
The universal fata limk system for ajirsground
coronnications.
n73-38757
The ARIHC plan for inmplementing air/qround DATALIRK.
a73-38758



SUBJECT® INDBI N ot

LSTEQ=DABS copmunication system with hybriad
satellite and terrestrial discrete address
beacon system for accurate aerial surveillaance
and navigation with reliable data link
!73-38759
The ntility of data 1ink to military aircraft
commupication = An operational view. .
B73=38760
DATA PROCRSSING
Calculation of the plan for the transportation
performance with the aid of electronic data processing
273-38121
a5 enroute antomated flight and radar data
PIOCessing, describing communication facilities,
coeputer complex, software, data entry, display
function and ATC personnel interface
A73~-38468
Optimal £iltering and smoothlnq simglation results
for CIRIS inertial and precision ranging data,
[AIAMA PAPER 73-8721 A73=-38809
DATR BECORDING
ICA0 meeting reports on interpational alzcraft
accident investiqation, onboard data recording,
inquiry Process nnd lov-safetv 1nte:face
113-37738
DATA BREDUCTION
Data compression in recursive estimation with
applications to naviqntlou systens.
[AIRR PRPER 73-901] . B73=38835
DATA SMOQTHIRG
Optipal filtering and snoothlng sipulation resuits
for CIRIS inertial and précision ranging data.
{AIAM PAPER 73—3721 A73=-3BB0%
0C 9 ATECHRAPT
¥ird tunnel tasts to deterrnine effects of modified
engine nacelle on stability and control
characterisiics of DC=9 aircraft with eaphasis
on deep stall regine
[ RASA=CR-1212201 . . N73=27908
IC 10 AIBCRAPT
BC 10 airframe structure fall scale fatigue tests
for crack initiation amnd qrovth, residual
strength and service life
[AIiA PAPER 73-B03) ' A73=37463
Guidance, contrel, amd 1nstrnnentation progress on
the McDonnell Douglas DC~-10.
AT3-37814
The avplication of Armco 21=-6~9 steel tubing to
the DC-10 hydraunlic systen, .
[ SAE 5P=378] L73=378€5
DC~«1) Twin desiqn, discussing balance
characteristics, loading limits and sample foras
[ SaBE PAPER 9871 . A73-37891
DECOHPOSITIOR
Susceptibility of synthetic engine and
transepission lubricants of OA=-59 A helicopter to
microbal attack

[AD-T7621761 §73-286048
DECOUPLIEG
Decoupling longitudinal motions of. an alreraft,
. R73-39033
DEFLECTORS

Aerodynapic poise of STOL enqine-over-wing
confiquration using nozzle deflector
[NASA-TH-X-2871]) H73~27897

DELTa YIMGS

Supersonic conical flov past delta and tapered
structuxes, considerlnq angle of attack, leading
edges, flow separation, negative slcpe concept
and pressure distribution

A73-37586

Effect of vaw on supersonic and hypersonic Elow

over delita wings.
173-38008

Pressure fields over hypersonic wing-bodies at

mgderate incidence.
473-39808
DRPOSIZS ‘
peternination of the proneness of aviation oils to
carbon deposition
!73-38&91
DERONATION
Annex 13, sabotage and malicious acts agalnst
aircraft - Practical problems.
AT3=3T77R0

A=-19

DIPOLE ANTENKAS

DHEC S ATYRCEAPT
CC~115 sBuffalo/ aircraft ailr cushion landing
a¥sten desiqn, testing ard implementation
prognosis, discussing propeller desiqn, power
systens, wings and U,S5.-Canadian project
cooperation
: A73=-37687
Buffale aircraft medification for air cushion
landing systen, considering weiqht, performanca,
stability and control, configuration
alternatives and ground maneuvering
173-37688
The aircraft modification phase of the foinmt
0.5./Capnadian ACLS proqram.
AT3=37689
Ground and flight testing of air cushion landing
systen /ACLS/ equipped CC-115 Buffalo aircraft
for performance and stability/control
characteristics
173-37691
DIRSEL EFGINES
Book - Engine emissions: Pollutant formation and
neasurenent.
AT3=38321
DIFFUSION WELDIWG
Resistance diffusion bonding boronsaluwminum
conposite to titaniunm.
A73=38004
DIGITAL COMEAND SYSTEMS
Redundant systen desiqn for advanced digital
flight controel.
-[AIA2 PAPER 73-846] 173-38785
DIGITIL BADAE SYSTENS
Operational principles and testing of a digital
radar target extractor
. A73-37584
Secondary survelllance radar = Cyrrent nsaqe and
improvements.
173-37808
DIGITAL SIMULATION
ACLS CC-115 model s;mulatlon. test analysis and
correlat;on.
A73=37693
b digital sipnlation facility for air traffic
control experimentation.
T ' ' AT73=-37809

Application of digital computer APU modeling
techniques to control systen desiqn,
A73-3841%
5tudy of control system effectiveness in
alleviating vortex wake upsets.
[AIAZ PAPER 73-833) 373~38776
DIGITAL SYSTEAs
 Recursive ideal observer detection of known -ary
siqnals in multiplicative and additive Gaussian noise.
A73-38385
Discrete address beacon systen /DABS/ data links
end digital communication between ground based
ATC computer and aircraft for IFR-VPR conflict
" detection and safety separation
. A73=-3B466
Alrborne ﬂigital data link terminal for commercial
airlines' use.
A73-38756
Ao organized approachk to the digital autopilot
design problenm,
[AIAR PAPER 73-8481] 373-38787
Digital information management systen of
navigational and flight data for post=-1975 fighter
alreraft,
[lIlA PAPER 73=B97) 173-38832
Developnent of digital flight control system for
performing pilot assist augmentation and pilat
relief antomatic pilot functions
[ap-7625211 ¥73-28992
Deslgn, development, airworthiness test, acd
flight test of multiplexing coeaponents for fly
by wire flight comtrol
[ AD=763111] N73-28996
DIGITAL TECHFIQUES
Digital flight control design using 1nplicit nodel
following.
[ATAA PAPER 73-844] A73-39783
DIPOLE ANTENNAS
Inpedance and far field characteristics of a
linear antenna near a conducting cylinder,
373372711



DISPLAY DRVICES

DISPLAY DEVICES
fyo pan crew cockpit design for combercial 737 jet
transport aircraft, discussing pilot vision,
control and diaplay panels and avionics

disposition
A73~37729
Dnited States en route air traffic control systems.
AT73=37810
The B.0.A.C. navigation procedures trainer.
A73=378704

ATC enrotite autopation progran using radar
tracking and coupnter readout system, describing
terninal traffic control, wake vortices and
airecraft spaciag
AT73-38439
pakland airport cceanic ATC with input-outpunt
display device, describing mimicomputer, CRT
displays and data link systen
A73=38471
DISTLANCE UELRSURIBG BQUIPAEDE
poppler landing systen based on standard DHE for
ILS replacement, describing development history
and operational principles
273-37385
DISTRIAUEIAGN FOUITIONS
folse source distribution in subsonic Jets.
A73=~37290
DOPPLER WAVIGATIOR
Doppler landing systen based on stapdard DME for
115 replacenent, describing development history
and operational principles
A73=373485
The evaluation of antonomouns navigation systems
for cruise vekicles.
[ATAR PARPER 73=B8741 A73-38811
DOTNALSE
@atular data from helicopter dewndraft feg
dispersal exzperiments
[2D=~762189] N73~28643
DERG MERSUEREHEEBET
Jet engine exhaust pluome effects on selid bodies,
exanining nozzle drag effects, nozzle geometry,
plune entrainnent and shape, wind tunnel tests
and pressure effects
273-38651
DEOHE AXBCRAPT
Drone launch and recovery reliabllity requirements
for tarqget, reconnaissance, air-to-air conbat,
high altitude endorance and defense suppression
missions
17337681
DROPS {LIQUIDS)
Bffects of thermal and mass diffusivities ob the
burning of fuel droplets.
[AICHE PREPRYINT 221 A73=39209
DUCZED FRES
dircraft engipe fan neoise radiation from inlet and
discharge ducts, describing wind tunnel tests
and noise spectra at various blade tip speeds
AT73-37288
DOCTED PLOW
Hoaise of jets discharging from a duct containing
bluff bedies.
B73-37291
DOCES
Bussian book -~ Hydraulic ducts of control systems
in aviation: The effects of external factors.
Shop testing, and reliability.
a73-3776E
DYNANIC CHARACTBHISTICS
Aaalytical and experinental dynamic bebavieor of
tethered balloons
[RD~762210} N73-27925
DYTAAIC CONEROL
apprlicaticon of digital computer APU nodeling
technigues to control systen design.
A173=38416
DYEARIC MODELS
Prelinmipary results from dynanmic nodel tests of an
air cushion landing systen.
AT73~37690
DYHAMIC RESPOESE
Determination of Qynamic loads on elastic
stractures caused by external excitations
A73=38155
Dynawic response of Iight partitions to sonic boon
noting theoretical computation and scale model
tests
[IS1=-23,72] N73=27910
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SOBJBCT INDEX

Methods for determining aircraft structural
response to acoustic fatlgue

R73-29913
DIVANIC STROCTUBRAL ANALYSIS
Determination of dynamic loads on elastic
atructures caused by external excitatlons
373-3815%

DYHANIC TESTS
Prelininary results froam dynamic noodel tests of an
air cushion landing systen.
B73~37698

E
ECOHORIC AHALISIS
Mew York offshore airport feasibility study.
[ PAA=RDP=-73=85] AT3=37750
Preighter airships economical and technological
feasibility study, discussing perforzance
requirements and designh concepts
[ SARE PAPER 951] A73-37879
ECOFOAIC PACTORS
on the cost benefits of air cushion landing gear
to civil aviation.
473=-37685
"The hub of the wheel' = A project designer's view
of welight.
[ SAWE PAPER 9961 a473-37895
Mr transportation economic efficiency as function
of fuel consumption, cruising flight speed,
altitude range and locad factor /pavload/
A73-38118
hircraft econonics and its effect on propulsion
systen design.
TATRA PRPER 73~-8081 A73-38372
ECORONICS
Analysis of econonle factors affecting operation
of STOL aircraft for short-haul air
transportation system = Vol. S
[ HASA=CR=1185101 RT73-279)2
EDUCATION
Design for teaching aerospace engineering at Teras
B & M Dpiversity.

[AIZA PAPER 73=786] A73-37456
A new approach to aircraft desiqon education.
[AIAA PRPBR 73-787]) A73=378457

BFPECTIVE PERCEIVED HOISE LEVELS
Foise certification of a transport airplane.
273-37279
Development of noise index based on slovy and fast
noise level variation perception, and applied to
aircraft nolse data
( REPT-3,/1973] H73-27911
BIGENVALOES
h new approach to the 'inverse problea of optimal
control theory! by use of a generalized performance
index /GPI/.
B73-38063
BJRCTORS
Rumanian contributions reqarding the application
of the Coanda effect
A73-38303
Pour VTOL propulsion concepts cowmpared
parametrically for subsonic applications with
three types of ailrcrafts
[HASA=-TH-I-6827%9) N73-29810
ELASTIC PROPERTIES
Performance tests to determire fore and aft
elastic response characteristics of aircraft
tires with bias ply, bias=belted, and
radial=belted desiqn
{YASA-TM=-X=-565570) N73=28987
ELASTIC SYSTEES
Determination of dynamic loads on elastic
structures caused by ezternal excitatiouns

373-38155
ELASTODYRANICS
Determination of dynamic loads on elastic
stractures caused by external excitations
A73-38155

ELASTOMEES
Feasibility study of skirt configurations and
materials for an ACLS aircraft.
, AT73=37696
BLASTOPLASTICIEY
Finite elenment elastic-plastic-creep analysis of
two~dinensional continuum with temperature dependent
waterial properties.
A73-37483



SUBJECT INDEX

ELECTRIC EQUIPHER?T
Conparative evaluation of conventional and solid
state simnlaters for -7 aircraft electrical
systen
FaD=7622%5]
ELECTRIC POWER SODPPLIES
Logistic performance data book for KC-135 aircraft
electrical power system to show reliability,
maintaisability, 1oqzst1cs support, and
operating problems
[AD=762225]
ELECTRYC ®WELDING
Process for weldihg compressor and turbine hlades
to rotors and discs of Jet engines
IHASA-CASE~LER=10533=1]
ELECTEICAL INBEDAECE
Iapedance and far field characteristics of a
linear antenba near a conducting cylinder.

A73=-28142

N73-28972

B73-28515

A73=37271
BLECTROHAGNETIC COMPATIBILITY "
A rational basis for determining the EMC
capability of & systen.
273-38770

Intrasystem electromagnetic compatibility analysis
program.
A73-38771
ELECTROMAGNETIIC HOISE NEASURBABET
Radie noise frosz towns = Measured from an airplane.
173=37675
ELBECTRORIC COUNTERMEASURES
Logistic performance data hook for electronic
coanterneasures system of B=52G aircraft to show
reliability, maintenance, costs, and probleas
{ap~-7622161] " R73-28961
ELECTROHIC EQUIPHEWT TESTS
‘gperational principles and testing of a digital
radar target extractor
A73=375B80
EHERGEECIRS
Plight deck management and pilot operation
priorities in hkigh pressure and emergency ¢
sitmations, using integrated
aircraft-environment mental model
273=-37TN
ENERGY SOUECES
Synthegis of the optimal characteristics of the
engines of nultiengine systems
273=-3M87
EHNGINE CONTBOL
Application of digital coapanter AP0 aodeling
technigues to control system design.
a73-388186
BHGINE DBSIGH
dircraft installation requirements anad
considerations for variable pitch fan engines.
[ATAR PAPER 73-8071 AT3I=3THES
Calculating the fundamental osciilations in
turboenqine blades with different types of excitation,
273=-37778
Turhofan suction noise level measurebnents,
discussing octave noise analysis, angular
velocity distributions, discharge coefficient,
takeoff and landing operatiomns

A73~37816
Book - Enqine emissions: Pollutant formation and
measurenent.
R73-38321

dircraft sconomics apnd its effect on propulsion
systen desiqn.

[ ATAR PAFER 73-808] A73=38372
Optinun propulsion system desiqe for advanced

technology commercial transport, emphasizing low

nolsge and erissien, performance, reliability,

maintaicabhility and econormics

[A14A2 PAPER 72-7601 AT73-3B64LB
RB-211 turbofan enqgine develcpment, ip-service

Problems and medifications for performence

improvenent

A73~39660

Developkent of turbine engine accessory drive

technignes to establish potential systems for

light#elght low profile package

{aAp-7615271 W73-28741
ferfornance tests of apnular combustor designed

for use in low cost turbojet engine-

[ NASA~TH-X=-28571 N73-2891%
Influence of noise regquirements on STOL propu151on

systens design

[ NASA=TH-I=682807 U?S*ZBSO?

. A=21

EHVIBRURADHT BFFBCTS

BEGIHE PAILOEE
dnalysis of steady-state and dynanic pressure
¢ohditions in P-111 aircraft engine to determine
causes of engine compresser stalls
[ HASA=TH=D=7328]
ERGINE INRLBTIS
Reise redocing choked /senic/ inlet design for
V/STOL Jet aircraft, éiscussing aercdypanic
theoretical and experimental studies

N73-29806

A73-3729%

Evaluation of P-15 inlet dynenic distortion.

[AIAR PAPER 73-Td4)] L73=3T7458
F=12 series aircraft propulsion system performance

and developzent.

TATRA PAPER 73=821] L73-37hH73
Prograh summary of research profect for sonic

inlet technolegy ‘involving design concepts for

aercdynanic performance and noise suppression -

Vol. 1

[WASE=-CR=-1211261} N73-28731
Research project for noise suppression of soanic

inlets used with turbofamn engines and

improvement in engine inlet f£low characteristics

- Vol, 2

[N2SA=-CRE-1211271
hpalysis of interaal noise fleld of twe

axisymmetric sonic inlet models for noise

suppression of turbofan engipme inlets = Vol. '3

[AASA~CE-121428) ¥73-28733
Hethod to increase full-scale inlet/engine systen

testing capability of ABDC 16-~ft transonic wind

tunnel

FAD=762912] H73«29146
Pevelopment of computer prograns for designing

epgine inlets for YTOL'and STOL aircraft based

on axisymmetric potential flow parameter

[ RASA-TH=-I=6B82781 ¥73=29182
Anelysis of intake duct nodise of turbofam engine

and effect on duct structure due teo acoustic

fatigue

N73=28732

. B73=-29916
ENGINE WOISE N ‘

Jet engine noise reduction technoloqy and design,
discussing sonic pressure prohes, high bypass
turbofan engines, noise source fluctuations end
far field measuvrements

AT3=37287

Aircraft emgine fan noise radiation from inlet and
discharge ducts, describing wind tunnel tests
and poisge spectra at varions blade tip speeds

473«37284
Recent studies of fan noise generation and
reduction.
A73-37293
Combustion noise prediction techniques for small
gas turbine engines.
. A73~-3729¢

Hoise from turborachinery.

[ATAR2 PAPER 73=815] A73-37469

Optimum propulsion systen design for advanced
technologqy coamercial transpert, emphasizing low
noise and ewmission, performance, reliability,
maintainability and econcaics
{ATRA PAPER 72=7501] 173=-3B648

Modifications of turbojiet engine with ejector to
reduce jet engine erxhaust noise
[NASA-TH=-X=28411

ERGINE PARTS

Probability theory for wibrational strength of -
turbowachine parts, calculating statistical
naximun stress for given stress distribution

H73=-27887

conditions
- 273=-37777
EGYIROKKENT EPFECTS
Consequences of aircraft noise reducticn
alternatives on communities around airports.
[AXAA PAPEBR 73-B18] 373-37071

Internal operational environment effects on pilet
errors in commercial aircraft flights im terms
of man machipe interface and flight deck design
A73=37728
Envirobmental considerations for offshore airports.
A73=377042
Hew York offshore airport feasibility stundy.
[Par=-RD=T3=-451 A73=3775Q
Ervironnent effects on tape recorder desigqn for
in~flight data collection io military aircraft
A73-38197



BENVIROEMENWT POLLUTIOQN

Moachanism of hydrocarben formation in cosbustion
progesses.
B73-38322
Geophyaical effecta of Concorde sonic boon.
A73-39624
BHYIHOFMENT POLLUTION
contributions of the DFVLR to environmental
research and environment protection. II - Noise
control, water environment protection, nature and
landscape, eavironmental protection techniques
473-3182656
Enerqy supply and its effect onm aircraft of the
future. II - Liguid-hydrogen-~fueled aircraft:
Prospects and design issues.
[ ATAR PAPER 73-8081}
EHYIEOFNNENT PROTECTION
contributions of tke DFVLR to environmental
rasearch and environnent protection. II =~ Noise
control, water enviromment protection, nature and
landscape, environmental protection techniques
273-38266
dircraft noise consideration for environmental
cozpatibility, airpori development, shert haul
and supersonic air transport and legislation and
requlation problems
[ATAA PAPER 73=-7951
BENVTIEONMEETAL CONTROL
Analysis of enerqy separator for application to
air conditioning systes of E-B aircraft
[AD=7625907
EFOQXY RESINS
Boron epoxy, polyinide and aluminun conposite
materials for cost effective high performance
aircraft ap@ turbine engine strnctures,
assessing developnent and application status
[ SANE PAPER 9921 A73=37892
Plight tests of CH-47 helicopter to determine
structural performance of boron-reinforced epoxy
aft rotor blades
[AD=7621599]
EQUATIONS OF BOTIOR
Flight=mechanics analysis of warious flight
conditions of conventional aircraft., VIII/1 =
Mechanical foundations: Kipnematic egquations of
motion of a rigid bedy

273-38373

A73=38368

NT73I~29014

W73-27927

AT73~38123
Development of aquations of motion for
longitundinal suspension line wave motion during
parachute deployment process
[ FASA-TH-X-69098}
EQUIPHENT SPECIFICATIOES
hergsat progran for c¢ivil aviation needs
established by Seventh Air Navigaticn Conferemnce
of ICAO, discussing airborne equipmentsa
specification developoent
245 PRPER 73=1201]
EREOR AEALYSIS
¥Whole aircraft and component design optimization,
discussing criteria, constraints and performance
prediction accuracy during feasibility analysis
and prodect desiqn

N73-28988

473-38581

B73=37410
Cemputaer progran for aircraft nawigation error
syathesis with evaluation of coamponent erreor
distribaticn on traffic control systen
effectiveness to provide cost effective guidance
473=-374975
Ground based aircraft collision aveoidance systens,
discussing three dimensional tracking, aircraft
velocity vector determination, radar systema and
tracking errors
A73=38470
EXIBADST GASES
¥itrogen axide turbodet emissions minimization
with hydrogen compared to kerosene /JB/ fuals
due to flappability linmits, burning veloelty and
introduction in conbustor as gas
B73=-37098
Book - Engine emissions: Pollutant formatian and
oeaswrenent,
AT73-38321
HBechanism of hydxocarbon fermation in conmbustion
processes,
A?3=-382322
Jet engine exhaust plume effects on solid hodies,
exapining nozzle drag effects, nozzle geometry,
plune entrainment and shape, wind tunnel tests
and pressure effects

A73-38651
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STBJECT INDEX

lnalysis of alrcraft enissions and reconmendations
for reducing impact of aircraft emissions on alr
pollaotioen

[ NREC-1168~1) N73=-28986
hnalysis of Yet engine test cell pollution

abatement methods

[aD=7631191 H73=-296%0

EIHAUST HOZZLES
Flyover and static tests for deterpining effects
of flight velocity oo F-106B exhanst nozzle noise
[ ¥ASh=TM=X=28501] R73=28738
BXHAUST SYSTENS
Deglqn abd tests of lift fan exhaust suppression
systen for future VTOL aircraft noise goals
{NASA=CR=121108] H73=29812
BIBAUST YBELOCITY
Conbustion noise prediction techniques for small
gas tuorbine engines.
A73-37296
EXPLOSIVE DEBVICES
Annex 13, sabotage and malicious acts against
aircraft - Practical problenms.
A73=37740
BXTRAMAL STORRS
Mrcraft=gtore separation design for angular
ncmentom increase of exterral weapon with
internally mounted spinning flywheel
AT3-38652
EXTRODING
Production of extruded tube hollows for titaninm
3A1~2.5Y hydraunlic tubing.
[ SAE sSP=378) A73=37869
application of the hydrostatic extruslon process
tovward preducticn of JAl-2.5Y7 titanium alloy
hydraulic tubing.
[ SAE SP~378)
EYE HOVEMENTS
Cockpit layeut effects on pilot and flight crew
activities, using in-flight observation,
pboteography and pilot eye movement evaluation
A73-37733

A73-37873

F
P=0f AIHCEAFT
Apnalysis of performance benefits for fighter
aircraft by application of maneuver load control
apd relaxed static stability parameters
[BD=762299] B73-27922
Logistic performance data book for F=4D aircraft
fire control system to show reliability,
maintanability, logistics support, and operating
problems
[ AD=7622291 H73=-28969
Logistics performance data hook for RFP-8C aircraft
landing gear system to show reliability,
naintainability, loglstics support, and
operating problens
[AD=7H2231] ¥73-28570
Logistic performance data book for F=4E flight
control system to show reliability,
maintainability, logistic support, and operating
problens
rap=7e223¢1
Logistic performance data bhook for RF=4C
photographic reconnaissance system to show
reliability, maintainability, legistic support,
and cperatimg probleas
[AD=T7622321] ¥73-2897hH
Field maintenance and operatiomal experience with
various selected models of P-4 aircraft
fAD=-762747Y
F~5 AIRCEAFT
Development of rolling maneuver fatique load data
for F=5 and P=105 aircraft hased on statistical
£light loads data
[AD=7614911% N73-27915
Acaunisition of stress data and aerodynanic loads
on F=5 ailrecraft using mechanical strain gages
and oscillograph recorders for service life
determination
{aD~760567 1
F=-8 ATIRCRAFFT
Surface effect take-off and landing system for
high performance aircraft,

N73-28973

H73=-28995

N73=-2B991

A73-37695



SDBJECT INDEX

Flight tests of F-8C aircraft to determine effects
of flaps on buffet characteristics and wing=rock
onset at subsonic and supersonic speeds
[HASA=THM~X~-2873] N73=-27905

Design and development of cryptosteady enerqy
separator for use with turbojet engines on
Supersonjic aircraft
[ap=-762032] R73=-28752

Analysis of emergy separator for application to
air conditloning svstem of E-8 aircraft
[AD=7625901 N73=-290108

Degigqn and development of cryptosteady energy
separator for application to F=8 aircraft air
conditioning system
{AD~762579} H73=29015

F=-15 AIRCRAFT

Evaluation of ¥-15 inlet dynamic distortion.

[AIAM PAPER 73~788 ) A73-37454
P=105 AIRCRAFT

Developnent of rolling maneuwver fatique load data
for F=5 and P«~105 aircraft based or statistical
flight loads data .

[AD=761491) H73«27915
#4106 RIBCRAFT

Flvover and static tests for determining effects
of flight velocity on F-106B exhaaost nozzle noise
{NRSA=TN-Y-2B50 ] N73=-28734

P=111 AIRCRAFT ‘ )

Cost history of F=1%1 aircraft airframe system to
show logistics organization, support caosts,
reliability and maintainability, and developnent
preblens

. rap=-7622131 N73-28958

Togistic performance data book for hosh navigation

" aviopics syatenm of FP=111 alrecraft to show
sepport cost, reliability, saintenance, and
problens .
[ap-7622141 R73-28959

Measurexent of sound power levels, power spectra,
and directivity patterns for jet exit wvelocities
.of P=111A aircraft
{ HASA-THN-D=-T276] N73-28989

inalvsis of steady-state and dynamic pressure
conditions in ¥=111 aircreft ecqine to deteraine
canses of engine compressor stalls
[HASA~TN-D-7328] N73-29806

FARRICS
Feasibility study of skirt configurations and
naterials for anm ACLS aircraft.
A73-37696
FPAIL-SAFR SYSTEMS
Redundant system design for advanced digital
flight control.
[AIAA PRPER 72-Bh6) A73=38785
FAILURE AHALI3IS

Techniques for coptrolling time to fatigue creck
ipitiation in desiqn of aircraft structures and
application of residual stress analyses

H73=-29930

Developnent of ratiomal analytic theory for
analyzing fatique of airframes based on paximum
stregs-field parameter and marimum load
excarsion ratio

N73=29931
application of growth rate data and analytical
retardation noﬂels for predicting crack growth
upder variable amplitade loading
N73-29932

Analysis of errors io fatigue life prediction
procednres and methods for improving aceuracv of
prediction. andlysis technigues

H73=29934
PALLOUT
piffusion and fallont of pollutants emitted by
aircraft engipes.
473-38323
PANS

Fan acoustic measurements by hot-wire anemometers
in anechoic chamber, discussing turbulent flow
characteristice, noise spectra, wire wvelocity
spectra and blade tip shape

373-37289

FAR FIELDS
Ivpedance and far field characterlstlcs of &
linear antenila near a conducting cylinder.
’ A73-372M
The ultimate noise barrier = Far field radiated
aerodynanic noise.
A73-37278

1-23

PBASIBILITY ANALYSIS

FATIGUE (HATERIALS)
Sunnaries of papers presepted to AGRARD confereace
on randem load fatigue
[ AGARD=AR=54 ] H73-28884
Analysis of response and fatique characteristics
- of light alloy integrally machined planks with
enphasis on acenstic fatigque properties
¥73~29912
structurallresponse and endurance tests of
aircraft structural components to determxne
effect of critical environment on acoustic fatique
H73-29920
Developnent of procedures for predicting fatique
life of aircraft structures based on fracture
pechanics, crack propagation, and residual
static strength anlaysis
[ AGARD=L5=621 N73=29924
Development of fatigue life prediction procedures
based on measured stress—time histories and
mathematical acdel for description of random
vibrations
N73-29926
fechniques for controlling time to fatigue crack
initiation in design of aircraft structures and
application of residnal stress analyses
N73-29930

Developuent of procedure for sstimating fatique
life of airframes to elipinate errors caused by
neglecting effect of stress reﬁ;st:;hut1on after
localized yielding

§73-29932

FATIGUE LIFE
Designing equal-life miniaum-veight truss structures
A73-39357
Analysis of effects of flying time on service life
of wing fastening knee plates on transport
aircraft
{AD-761868] N73=-2791%
FATIGUE TESTS
Dt 10 airframe structure full scale fatique tests
for crack initiation and growth, residnmal
strength and service life
TATAL PAPER 73-B03] A73=37463
Weldbonding/rivetbonding - Application testing of
thin qauge aircraft components.
[AIAR PRPEER 73~-BD5)] AT3-37464
A fatigue test program for the uinq of the Japtar
SZD-37 sailplane
313-39245
Developrent of method for determining response of
box type structures subjected to high intensity
acoustic loading
H73-29915
Acoustic fatigue tests of aluninum alloy
structural elements under narrow-hand, randem
loading with zero mean stress in skin
. N73=-29%92%
Developnent of experimental program for
deternining response and sonic fatique
resistance of lightweight aircraft structures
N73-29923
Developnent of procedures for predicting fatigue
life of aircraft structures based on fracture
nechanics, crack propagation, and residual .
static strength anlaysis
T AGARD=L5=~621 N73-29928
Procedures for ewvaluating fatigue quality of
aircraft structures based on fatique life, crack
propagation, and residmal strength }
N73=29925
Procedures for predicting fatique life of aircraft
fiving under various load conditions using data
obtained by counting acceleroneter
HT3=29927
FBASIBILITY AWALYSIS
Fhole aircraft and coamponent desiqn optimization,
discussing criteria, constraints and performance
prediction accouracy during feasibility analysis
and proiect design
173=-37810
An offshore airgort in Sydney region = Beview of a
1972 feasibility study.
' 273=-37744
Preighter airskips economical and technelogical
feasibility study, discussing performance
requirements and design concepts
{ SAHE FAPER 9513 A73-37879



FEEDEACK COBTROL

FEEDBEACE CONTROL
Decouprling longitudinal motions of an alrcraft.
273=-39033
on the use of singular perturbation methods in the
solytion of variatiomal problenms.
73-38038
An appreach to the synthesis of separate surface
antowatic flight control systems.
fATe2 PAPER 73-834) A73-38777
piqital flight control design using implicit model
followiag.
[RIAA FAPER 73-844]
A 'type one' servo explicit model fcllowing
adaptive scheas,
[ATAX PAPER 73-862] 373-38B00
Copputerized design of variable feedback systen
for attitude control of hyperscnic vebicle
[AD=76144931 N73=27916
FIGHTER AIRCRAFT
A parameter optimisation technique applied to the
design of flight control systeas,

273=-38793

A73=-37409
Compatibility of maneuver load controel and relaxed
static stability.

FAIAR PRAPER 73-791)] aT73-37458
The P=12 secies aircraft aerodynamic and
therpodynamic design in retrospect.
[AXIZ3 PAPER 73-820] A73=-37472

P=12 series aircraft propulsion system performance
and development.

{ATRA PRPER 73=821]1 473-3T473
Flight testing the P-12 series aircraft.
[ATRA PAPER 73-823] A73=37875

YFE-FOEKKER VAE-1918 ¥TOL figqhter aircraft
structural and aerodynamic design, describing
airframe construction, power plant arrangement,
fliqht controls, hydraulic and electrical systens
B73-38167
Conputerized optimization of interrelated
airframes/engine desiqn parameters against
variable ¢rilteria to satisfy performance
constraints in air superiority fighter design
[AT2h PAPER 73=-8001 A73-38370
structural composites on future fighter aircraft.
[AIAX PAPER 73=-3061 A73-383M11
Digital information management system of
navigational and fliqht data for post=1975 fighter
aircraft. '
FATAX PAPER 73-8971 173-38832
Determination of bomb ranae of lav drag bambs
delivered by fighter aircraft
Fap=-7625001
FILE COOLING
Film effectiveness and heat transfer coefficient
downstrean of a metered injection slot.

'

H73-299932

[ASME ¥YAPER 73-HT-31] A73=38570
FIKLECIAYL HANAGREEHT
Financing the nev generatior of airports.
a73=-37745

PINITE DIFFEBENCE THEORY
Practical calculatiens of transitional boundary
layers.
. A73-3B8479
FINITE ELERERT RETHOD
Finite element elastic-plastic-creep analysis of
tuo=-dismensional continoue with temperature dependent
material properties.
L73=37483
FISE CONTBOL
Logistic performance data book for F=4D aircraft
fire control] systens to show reliability,
waintanability, logistics support, and operating
problems
[aDp=-762229}
PIRE PIGRTING
All-vheel drive fire fighting equipment evolution
under impact of wide bodied aircraft introduction
. A73~39661

N73=28369

FPIRE PREVENTION .

Pire protection and insurance in airport hangars,
discussing governmental safety codes, fire
prevention systems, aircraft vs building values
and legislative propeosals

373-39214

Besiqn and development of inteqrated fire and
?verheat detection and warning system for
installation in aircraft pacelle

[AD-762919} ¥73-28999

1=28

SOBJECT INDEX

FIXIED WIRGS
Rotary and fixed wing aircraft growth factors from
implicit differentlation of gross weight
relative to fizxed weight
[ SAWE PAPER 9521
FLAME STABILITY X
Effects of theraal and nass diffusivities on the
hurring of foel droplets.
[AICHE PREPRINT 22)
PLANE TEMPERATOURE
Experimental measurement of heat transfer to a
cylinder immersed in a large aviation-fuel fire.
[ASHE PAPER 73~HT-~2] 173=-38565
FLAT PLATES
Tortex-lattice method used in medel to represent
jet exhausting from flat plate into crossflewing
stream
{Ap=762502] H73=29191
Lnalvs;s of surface pressure fluctuations from fet
impingement on inclined flat plate with
application to design of aireraft with
externally blown flaps

AT3-37880

A73=39249

N73=29999
FLEIIBLE WIEGS
Inproved alreraft capability through variable
camber.
273=-37275
FLIGHT ALTITUDE
Air transportation econonic efficiency as function
of fuel conzumption, cruising flight speed,
altitude range and load factor /payload/
273-38118
PLIGHAT CHARACTERISTICS
An in=flight investigation of the influence of
flving gualities on precision veapons delivery.
TAIAL PAPER 13=-7831 A732-37853
NAS enroute antopated flight and radar data
processing, describing compunication facilities,
conputer complex, software, data entry, display
function and ATC personnel interface
AT73=-38U64
computer simalation of aircraft motions and
propulsion gystem dymamics for ¥YP-12 aircraft
under supersonic conditioms
[HASA=-TH=-X=622851]
FLIGHT COHDITIOES
Transport aircraft external operational
environment factors, discussing navigation, ATC,
airspace, flight and pilot workload conditions
A73=37727
Plight-mechanics apalysis of various flight
conditions of conventional aircraft, vIII/1 =
mechanical foundations: Kineamatic equations of
motion of a rigid bedy

R73-28990

B73-38123
FLIGHT CORTEOL
2 parameter optimisation technique applied to the
desiqgn of £light control systems,
A73=-37009
Conpatibility of paneuver load control and relaxed
static stability.
[AIAM PAPER 73=7911]

Plight deck managenment and pilot operation
priorities iom high pressure and emergency
situattons, usging inteqrated
aircraft-environment mental model

473-37058

473-3773%
Simplification of navigation and flight contreol
systems without comprowmlsing integrity.
K73-37826
On the use of sinqular perturbation metheds in the
gsolution of wariational problems.
! A73-38038
pigital Flight control desiqn using implicit model
following.
[RIRL PRPER 73-884) A73-38783
Redundant systen design for advanced digital
flight control.
[AIAR PAPER 73-845] a73~3B785
A practical load relief control system designed
with modern contrel technigues.
[RIAR PAPER 73=B63] 173-388901
STOL pasgenqger aircraft ride smoothing control
systen based op vertical and lateral
of 7 fps ros qust velocity
TAIAA PAPER 73=8851

B73=38821



SUBJECT IWDEX

Integrated hydraulic fliqght control actuator
rackages replacing mechanical linkages for
aerodynamic surface contrel during V/5TOL
operation §

A73=-39015

bevelopnent of analog hardware for flight control
systen design to control aircraft with uncertain
parameters
[ HASR-CR-1334161 B73~2790%9

Analysis of performance benefits for fighter
aircraft by application of maneuver lecad control
and relazed static stability parareters
[AD-762299] N73«27922

legistic performance data book for P-UE flight
control system to show reliability,
maintainability, logistic support, and operating
problerns
{AD=-7622307, K73-28973

Developnent of digital fllqht control system for
performing pilot assist augqmentation and pilot
Tellef antomatic pilot functions
[AD=-762521] N73~-28992

Desiqn, develapment, airworthiness test, and
flight test of multiplexing coaponents for fly
by wire flight control
[aD=-7631111 N73-20996

FLIGHT CEEWS

Crew discipline factors in aircraft accident
statistics, linking pilot-related accidents to
crew carclessness, flight regulation infractions
and unfamiljarity with flight conditions

A73=39216

Airllne flight crew management and coordination
procedures, ocotlicing self-discipline
philesophies and criteria, flight training and
signlation, and performamce records

173=-39217

FLIGAT HAZARLS

knalysis of flight hazards caused by bird strikes
an aircraft flying in Panama Canal Zoae
" [AD-7631121 N73=28997

FLIGHT IWSTRUNBRNTS

Internal operational environment effects on pilot
errors in commercial aireraft fliqhts in terma
of man machine interface and £flight deck design

BR73-37728

FLIGHT HECHANTCS

Flight-mechanics analysis of varicus flight

conditions of conventiobal aircraft. VYIII/ 1 =
Mechanical fourdations: Kinematic equaticns of
motion of a rigid body .

273-38123

FLIGHT QFTINIZATION

The sensitivity of optimal £flight paths to

varlations in aircraft and atmospheric parameters.
173-38051

FLIGHT PLATHS

The sensitivity of optimal flight paths to

varlations in aircraft and atpospheric parapeters.
173-3B351

Aralysis of factors affecting approach and landing
of aircraft under viswval conditions to show
causes of misiudgement resulting in aircraft
landing accidents
TNAS!-TT-F-1505H1 R73-28980

PLIGHT RULES '

Effects of noise cunfews on airline operations,
[AIBA FPAPER 73=798] A73=37861

PLIGHT SAPETY :

Runway condition effects on landing safety,
discussing surface friction, approack control,
skidding, directional control, water and ice
conditions, tires and brakes ’

A73=39220

Development of mathematical model for determining
replacenent criteria for aircraft structural
components
[AD=T7622261 "73-27921

Analysis of pilet performance and shert takeoff
alrcraft charactarlstlcs ﬂurlnq landing approach-
[AD=-T762566] N73=29000

Developpent, characteristics, and operation of
test facility for determining effectivemess of
‘xunevay lighting systenms under various
atpospheric coaditions
[ FAA~-RD-T1=94] N73=-29141

Developmont and characteristics of radar system
for improved air traffic control .

{ FAa~RD=73-100] N73=29703
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FLIGﬁT TBSTS

pevelopment of computer model to simulate air
traffic conditions in Los Angeles, California
area in 1982
[ ¥TR-6386] N73=29706
analysis of factors affecting feasibilitv of
pinimizing runway spacings for imcreased air
terminal operational capacity - Vol. 2
[ PAA=RD=72=58=-¥0L=2} N73=-29709
Status of civil airline implementation of
" all=weather landings in Enrope and United EKingdon
FMTR=-6211] N73=29711
FLIGHYT SIEULRTION
A digital coaplter fliqht simnlation of an ACLS
vehicla.
B73=37705
Fired base sipulation of wvariable stability 7-33
handling gqualities, considering pileot
performance in pitch tracking during atmospheric
turbulence
. - R73~3B072
Siaulator tests to determine short takeoff
transport ajreraft terminal area characteristics
and lonqitudinal handling qualities
[ MDC-35575L) ¥73-28983
FLIGHY SINULATORS
Cockpit mock-~ups and simulator design for pilot
workload assessment for Concorde program and
¥/5TOL research
A73=-37735
Corporate aircraft desigqn and operational
problens, including supercritical wing and
vasp~waist body design, airport privatesairline
interfaces, nolse criteria, flight simulation
and ATC
A73«3921B
Gu;delines for assessing acceptability of pilot
ground trainer devices based on simulated
aircraft manesuvers
[ FAR~NBR=T32=15] N73-29139
FLIGHT TESTS
B-52 control configured vehicles ride control
analysis and £light test.
(AIaA FPAPER 73-782] A73=37452
An in-flight' investigation of the influence of
f1ying qualities on precisicn weapons delivery.

{ARIAA PAPER 73-783) 173-37453
" Pevelopment of an Bir Cushion landing System.
{AIAR PRPER 73-812] L73=-3T8EB
Flight testing the F=12 series aircraft.
[AIAR PAPER 73-823) . A73-37475

6round and flight testing of air cushion landing .
systen /ACLS/ aequipped CC=115 Buffalo aircratt
for performance and stability/control
characteristics
!73-3?691
LA=IL a;rcraft air cunshion lending system ACLS
development tests covering static and meobile
ground tests, flight tests and performance froa
and to various surfaces
A73-37652
% conparative evaluation of the application of
several aircraft parameter identification methods to
flight data - with emphasis on the ﬂevalopuent of
rational evaluation criteria.
273-38044
Simulated fliqght tests of a Aigitally autopiloted
STol=craft on a curved approach with scanning
nicrowave guidance. -
. 173=380489
Plight tests of F=8C aircraft to determine effects
of f£laps on buffet charadteristics and wing=rock
onset at subsconic and supersonic speeds -
[ ¥ASA=-TH=-I~2873) 7327905
Fliqght teésts of CH=87 helicopter to determine
structoral performance of boron-reinforced epoxy
aft rotor -blades
[aD-762199 7 ' N73-27927
Plyover and static tests for deterpining effects
of flight velocity on P=106B exhaust nozzle moise
[ WASA~TK-I~2854 ] N73=28738
Measurenents on high and low gain I band aircraft
aerials using transmissions from high altitude
balloon
[ RRE-TR-730081 WT3~-29102
Bendix AAU 192/1 AIHS altimeters — Standard three
inch, counter—drum-point altimeter )
[AD-T762523] ) H'73-29046



FLOATS

Flight tests of VAF Ompirange naviqation and Tacan
systeas to determine bearing error curves
(FAA=-RD-72=731

FLOATS

Larqe floating ocean platforms for US Navy bases,
discussing concrete construction technigques and
costs for different configuratlons

N73=29710

- AT3I-3T709
FLOR CHABMCTEAISTICS
Bnalysis of transonic aerodynanics developments to
include methods for computing steady and
unsteady transonic flows
[AD=~761551]

Analysis of internmal poise field of two
axisymmettric scnic inlet models for noise
suppression af turbofan engine inlets - Vol. 3
[ NASA-CR=1211281 H73=-28733

FLOW DISTOETIORN

fvalnation of P-15 inlet dynamic distortion,

f2IAR PAPER 73=784) A73=37450
FLOW DISTRIBUTION

Developrent of performance eguatieas for
cryptosteady-flov enerqy separator over widest
range of operating conditions for turbojet engines
[aD-7620307 N73~-29747

Aralysis of cryptosteady-flow energy separation in
tyrbejet engines and application to nozzle design
[3D=-76203173 ¥713=28751

Analysis of enerqy separator for application to
air conditioning system of E-8 aircraft
[A0=7625901

FLO¥ GBOBBIBY

Development of coaputer prograns for desiqping
engine inlets for ¥TOL and STOL aircraft based
on axisymmetric potential flow parameter
[ NASR-TM-XI-6827B] .

FLOW STABILITY

Wave dispersion equation for large eccentric
elliptic et stability calculations for noise
suppression, using approrimate Mathieu functioas

173=-39807

N73-27992

H73-29018%

N73-29182

FLOW THEORY
Recent progress in bonndary laver research.
[ATIAA PAPEE 73-780]
FLUID BOUNDARIES
Effects of particle seeding on 4et exhaust noise
R73=28150

A73-37451

FLUID DINABICS
Structural and qas dynamic paraneters at flow
separation boundary in compressor cascades
[AD-762238) W73-28197
FLUID IEJBCTION B
Film effectiveness and heat transfer coefficient
dounsttean 0f a metered injection slot.
{ASME PAPER 73=HT=-311
FLY BY ®#IRR COHTROL
Redundant systemn design for advanced digital
flight control.
[ATR3 PAPER 73=3461 A73~38785
bBesiqn, development, airworthiness test, and
flight test of multiplexing components for fly
by wire flight countrel
fap-7631111
FLYWEEELS
dircraft-store separation design for angular
nomentum increase of external weapon with
internally mounted spinning flywheel

R73-39570

N73=28996

a73=-38652
PG .
Operative visibility limits over the airports of
Hilam Linate and Kalpensa in the 1960-1969 decade
L73=38125
Technolaqy assessment of fog modification
[AD-762207) N73~28631
Propane aerosol dispenser for cold fog dissipation
at airfields

[AD=762292) ¥73=28635
Tabular data from helicopter downdraft fog

dispersal experiments

{aD~7621891 N73-28683

Statistical analysis of meteorolnq;cal paraneters
during fog at US airports
[ FAR=RD=72~391] N73=29673
Fog chamber low visibility landing simalation film
for pilot training

[FAR-RD-73=611 N73-29707

h~26

SUBJECT INDBX

FOKKER AIECEAYT
VFH=FOKEKERE VYAK=-191B VTOL fighter aircraft
structural and aerodynamic design, describing
airframe construction, posier plant arrangenent,
flight contreols, hydraulic and electrical systems
A73=38147
FORCE DISTRIBUTION
Numerical methods for determining unsteady
aerodynaaic forces on helicopter roteor blades to
show lift distribution as function of velocity
component mermal to blades :
[HASA=TT=F=150391] N73=-28981
Bnalysis of loads imposed on nose gear retraction
systenm of T=34k aircraft to deteruine critical
mechanical adjustments
[4D-762729]
FORCED YIBRATIOR
Calenlating the fundamental oscillations in
turboengqine blades with different types of excitation.
a73-37774

N73=2g99n

TORGIFNG
Increnental forging of parts with cross-ribs.
[ SHE PAPER AF 73-164) A73-3B503
FEEIGHT COSTS
Air freight handling equnipment, technigues and
costs in cargo terminals, including forklifts,
pallets, containers, conveyor belts and
warehouse confiqurations
A73=37821
FREIGHTERS
Freighter airships economical and technological
feasibility study, discussing performance
requirepents and design concepts
[ SARE PAPER 951]
FRICTION
Effect of frictien forces on fatigue breakdown of
holted and riveted joints in airframes
[2aD=-76104861
FOEL CONBUOSTION
Mechanisa of hydrocarbon fotmation in combustioen
PLOCESSes.

A73-37879

N73-28539

h73=38322
Bffects of therzal and mass diffusivities om the
burning of furel droplets.

[AICHE PREPRINT 22) A73=33200
Hydrogen content as measure of combastion

perforrance for hydrocarbon fuels

[2D=T763097] N73-29804

FOEL CONSUNPTION
Rir transportation economic efficiency as functien
of fuel consumption, cruising flight speed,
altitude range and load factor /pavload/
A73=-381148
FOLL SCALE TRSTS
DC 10 airframe structure full scale fatique tests
for crack initiation and growth, residual
strength and service life
[AIAR PAPER 73-B8031
FONGI
Susceptibility of synthetic engine and
trapsmission lubricants of OH-58 A helicopter to
microbal attack
FAD=762176
FUSBLAGES
hircraft fuselage structure weight estinmation
nethod assuring banding, shear, torgue and
interrnal presserization loading for
skip=-stringer-shallow frame types
{ SAWE PAPER 9B1] A73=-37887
L corputer~aided design procedure to approximate
ajrcraft area curve shapes.
{ SAWE PRPER 9821}

473=37863

N7 2-26600

R73-37B88

GAS DYNANICS
Rumanian contributions regarding the application
of the Coanda effect
173-38303
application of gas flov dynamics to theory of Het
engines and other gas devices
[ AD~762307 ]
GAS PLOW
Application of qas flow dynamigs to theory of et
engines and other gas devices
[ AD=-T62307)

N73-28196

N73-28196



SUBJBCY IDDBX

bDeveloprent of performance equations for
cr¥yptosteadvy-flovw energy separator over videst
range of operating conditions for turboiet engines
[AD=-762030) - N73=28T47
Design and development of cryptosteady energy
separator for use with turbodet enqines on
sSupersonic aircratt
[AD=T62032) . H73=2B752
GAS TURBIRE BNGINES
Combustion noise prediction techniques for small
qas turbine engines.
A73-37296
High tewmperature cyclic orxidation resistance tests
on ¥i-, Co- and Fe-base alloys for aircraft gas
turbine engines
B73=37496
Blade s?nchronuus rotation about pitch azis in
sinqle stage axial compressor at front of gas
tuxbine enqgine during fan rotatiom
A73-39663
GA5 TURBINES ,
Desigqn for teaching aerospace enqineering at Texas
A £ M Upiversity.
[AIXA PAPBR 73-7B6} 273=-37856
bdiabatic film effectiveness and heat transfer
neasurepents with injection of coolant air
through holes in flat plate inte noving mainstrean
[AD=7625271 . N73-29814
GEOEBHLNL AVIASION AIRCRAPT
Trerds in avionics simplification for light
utility aircraft.
173-37801
An approach to the synthesis of separate surface
aytomatic flight control systems.
[LI2R2 PAPER 73-B38] 273=-38777
Annual Corporate dircraft Safety Seminar, 1Bth,
irlington, ¥a., Arril 1-3, 1973, Procesdings.
A73=39210
Electric povered compmercial Jet aircraft smergency
pover supplies, discussing attitude gyros, #i=Ca
batteries, voltmeters, equipment running tipes,
static inverters and transmitters
AT3-39213
Corparate aircraft design and operatiecnal
problens, including supercritical wing and
yasp~vaist body design, airport privatesairline
interfaces, noise criteria, flight simulation
and ATC
. 173=-39218
Corporate aircraft accident analysis te reduce
accldent rate, examining seasonal and diurnal
statistics, aircraft types, runvay conditions,
crey factors and maintenance defects
A73=-39219
GETOL RIRCHAPT
Air cushion landing systems; Proceedings of the
Pirst Conference, Hiami Peach, Fla., Decenber 12-14,
1972,
173~37676
Air cushion landipng systems appilication to
tactical ailrlift aircraft for persomnel, and
equiprent delivery to dispersed sites under
diverse clipatic, terrain and cowbat comditions
A73~37678
iir cushion landing systems for STOL transport.
aircraft, investigating structural and power
requiresents, ground and in-flight handling,
pission capability, operational life, meight and
cost
. B73-37682
Air cushion landing system applications and
operational considerations.
, Ak73=376B4
Or the cost benefits of alr cushion landing gear
to civil aviation.
AT3=37685
Groond and flight testinq of ;air cushion landing
aysten /ACLS/ equipped cc=115 Buffalo aircraft
for performance and stability/control
characteristics 5
: 272-37691
Surface effect take=off and landipng system for
bigh performance aircraft.
A73=37695
& pultiesll air cushion system for landing gear
application.
AT3-37700

A=27

GEOQUHD EFFECT

‘The potential influence of the ACLS on the
development of logiatical cargo aircraft.
373~3770%
Theory and experiments for air cushion landing
syster - A ground {et concept.
- 373=-377084

h digital coppoter flight sioulation of an ACLS

vehicle.
a73=-37705
Simuiation of the ACLS during lamding roll.
a73=-37706
Ground loads analysis for air cushion landing
systen /ACLS5/ egquipped aircraft during landing
and taxiing, predicting peak trumk pressures via
epergy considerations
- L73=37707
GLIDE PATHS
Analysis of factors affecting approach and landing
of aircraft under visual conditions to show
causes of misiadgement resulting in aireraft
landing accidents
[ HASA=T0=P-15054] ¥73-28980
Radio frequency interference tests of VHF
oanirange, instrument landing systems, and
glideslope indicators to determine reguired
geagraphical separation for ground stations
[ REPT=523=0764695-001118-YCL~2 ] W73-29712
GLIDERS
A fatigue test program for the wing of the Jantar
$2D0=37 sailplane
173-39245
Analysis of three dimensiopal weakly controlled '
soaring procedures for increased sajlplane
performance
N73~27898
SLIDIFG
Llnalysis of three dlnens1ona1 geakly controlled
soaring procedures for increased sailplane

perfoermance
R73-27894
GLUZS
Gluirg technology for airframe construction
{ AD=761496] - H73=279%12
GRAPHITE

Composite fabrication and structural "design for
conmercial aiveratt, discussing graphite post
installation and testing and pultrusion and
auteclave nolding processes
[ SHE PAPER BH 73=717] 173=3BO9T

GROUFD BASED COUTEHOL

Bir based collision avoidance system feasibility
appraisal, discunssing YG1054 proximity warning
indicator, cost analysis and iwplementation
prognosis

' AT73-38468

Ground based aircraft CDlllSan avoidance asystenms,
discussing three dimensional tracking, aircraft
velocity vector determination, radar systems and
tracking errors

L73-3B470
GROUND BPFECT

Daevelopment of an Air Cushion Landing Systen.
fAIAR PAPER 73-8121 + 173=-37368

R theoretical mote on the lift distributionm of a

noen=planar ground effect wing.
A73-37493

Rir cushion landing systens; Proceedings of the

Pirst tonference, Biani Beach, ¥Pla., Decenber 12-%4,
1972.
. A73-37676
2ir cushion landing sSystems for aircraft mobility
on unprepared surfaces, comsidering refraction,
vertical energy absorption, braking, steering
and weight and pover reduction
R73~37677

Rir cushion landing systems application to
tactical airlift aircraft for personnel, and
equipment delivery to dispersed sites under
diverse climatic, terrain and combat conditions

fFAT3~37678
dircraft with air cushion lamding system for off
airport transport of qoods and passengers
RAT3-37679
The Navy SETOLS program and its potent;al
applications to Wavy aircraft.
A73~-37680



GROUYD BFPECT ZACHINES

Bir cushion landing systems for STOL transport
alrcraft, investigating structoral and power
requirepents, ground and in—flight handling,
pission capability, operatiomal life, weiqht and

cost
A73=-37682
ACLS trade study for application to STOL tactical
aircraft.
A73=-37683
air cushion landing system applications and
operational consideraticans.
A73-37584
on the cost benefits of air cushien larding gear
to civil aviation.
A73.37685
ACLS eaqnipped vehicles in inter=city transporxtation.
A73=-37686
cc=-115 sBuffale/ aircraft air cushion landing
aysten design, testing and ipplementation
prognosis, discussing propeller design, power
systews, wings and U.S.-Canadian project
copperation
A73-37647
Buffalo aircraft nodification for air cushien
landing system, considering weight, performance,
stability and contrel, configuration
alternatives and ground maneuvering
A73-376488
The aircraft modification phase of the joint
0.5./Capadian ACLS program.
£73=37689
LA-8 aircraft air coshicn landing system ACLS
developnent tests covering static apd wobile
qroond tests, flight tests and performance frono
and teo various surfaces
173=37692
Air cashion lamnding systen /ACLS/ application to
Jindivik target drone aircrafi for recovery
improvement, considering flight performasnce
degradation
B73-3T7698
& #multicell air cushion systeo for landing gear
aprlicaticn.
B73=37700
The potential influence of the ACLS on the
developonent of logistical cargo aircraft.
BE73=37T1
Theory and exzperiments for air coshion landing
systen - 2 groond et concept.
B73=37708
Sipulation of the ACLS during lapding roll.
173=-37706
Ground loads analysis for air cushion landing
systen sACLS/ equipped aircraft during landing
and taxiing, predicting peall trunk pressures via
energy considerations
573-37707
3ir cumbion landing systen effect on aerodynamic
characteristics of A=8 aircraft
Fap=7616211 U73=27917
Development of method for calewlating noar field
noise level of free jet and influence of ground
effect on noise produced by 7/STOL aircraft
operation
073=-29907
GROUBED EPFECY QACHINES
Report on an S®6 pouered air sapply packaqe for
alr cushion landing systems.
473-37690
BCLS CC-795 nodel sipulatioen, test analysis and
correlation.
B73=37693
Prelininary results from dynaaic nodel tests of an
air cushion landing systen.
A73=37694
Feasibility study of skirt confiqurations and
pmaterials for am ACLS aircraft.
173=37696
The Jindivik Drone Program to denonstrate air
cushion launch and recovery.
. . 173-37697
Bir cushion landing systen /ACLS/ design and drone
flight tests for low cost unmanned military
axrcgaft recovery, comnparing with mnid air
retrieval system /HBARS/
273=-3769%

A-24

SUBJECE IRDBX

Lir cushion landing systen tuin pod /ACLS/
confiquration design and test installation on
A-~8 Wavy fighter

A73=37702
Static performance of plenunm and peripheral et
air cushions.
A73-37703

Bvaluation of air cushion vehicle operations over
railroad beds and secondary roads and analysis
aof dynanic response to geometric obstacles
FAD=-762169] N73=-27920

Besearch prodects involving aerovwelastic stability
and response, stability of thin shell
structures, and suspension systen concept for
control of vebhicle responses
[ AD-7625681]

GROUED TRSTS

Grownd and flight testing of air cushion larding
systen /ACLS/ equipped ¢C=115 Boffale aircraft
for performance and stability/control
characteristics

H73-28979

AT73=37691
Li-4 aireraft air cushion landing system RCLS
development tests coveripng static and nobile
ground tests, flight tests and perforrance fronm
and to various surfaces
173=-37692
Fussian book - Hydraulic ducts of conirol systens
in aviation: The effects of external factors.
Shop testing, and reliability.
A73=-37766
¥avigation and landieg aid systems ic-flight and
greound perforoance monitering, discussing
gafety, legal, operational and econonic aspects
A73-37802
GROJED=ATE-GROVYND COMMUHICATIONS
Piscrete address beacon system /DABS/ data links
and digital conpunication between ground hased
ATC conputer and alrcraft for IFE-YFR conflict
detection and safety separation
A73=-3BOES
The universal data link system for air/ground
conpunications.
A73-3A757
The ARINC plan for implementing air/qround DATALINE.
A73-38758
The atility of data link to military aircraft
cooponication - An operational view.
A73-38760
SROTTH
Rotary and fixed wing aircraft growth factors from
ipplicit differentiation of gross weighkt
relative to firxed weight
{ SAYE PAPER 9521
GOUST ALLEVIATORS
STOL passenqer aircraft ride scoothing control
systan based on vertical and lateral
accaleration limits for design flight condition
of 7 fps ras gust velocity

173-37880

[AIAA PRAPER 73-8851 L73=38821
GUST LOADS
Dynanlc gust, landing, and taxl leoads
determination in the desiqn of the L=1011.
273-3B647

Fomerical analysis of response of aircraft in
three Aimensional quat Field to obtain
aerodynaeric load data on fuselage and tail

structures
[AD=-7625111 H73=28978
GYROSCOPES
Short term gyre drift measurements,
873-38081
GYIROSCOPIC STABILIFY
Short tern gyro drift neasurements.
a73-38081

HANGARES
Fire protection and ipnsurance in airport hangars,
discussing governnental safety codes, fire
prevention systems, aireraft vs building values
and legislative proposals
a73-39214
HAEEIERE AIRCRAFT
¥/ST0L aircraft testing for the sea control ship
environnent.

[AI2A PAPER 73-810) A72~37866



SUBJECT INDEX

HEAT PLDX

Experimental measurement of heat transfer to a

cylinder immersed in a large aviation=fuel fire.
[A5ME PAPER 73-AT-21 A473-3B565
HEAT TRABSPER °
Adiabatic film effectiveness and heat transfer
measuregents gith injection of cooalant air
threough holes in flat plate into nmoving nainstrean
[aD-7625271 . H73-29814
HBAT TELESFBER COB?PICIBHTS

Fila effectiveness and heat transfer coefficient
dovnstrean of a metered infection slot.

[ASHE PAPER 73-HT=-31) A73=3B570
HBLICOPTER COBTROL

Control requirements for sling-load stabilization

in- heavy 1lift helicopters.
* AT3-398086
HELICOPTER REGIRES
Susceptibility of synthetic engine and
transmission lubricants of OH=58 A helicopter to
sicrobal attack - .
[AD=762176] H73-2B604
ABLYICOPTER PERFORAAUCE
Nuperica]l methods for determining unnsteady
aerodynanic forces on helicopter rotor.blades to
show 1ift distribution as functionm of veloclity
component nermal to bhlades
[HASA=TT=F=15039] : N72-28931
HELICOPTEERS
VIOL applications 1m civil aviaticon, discassing
safety, noise reduaction, fatigue life,
industrial applications, economic¢ factors, short
baul utilization and wind tunnel tests
K73~37813

On the aerodyvnanic dasping moment in pitch of a
rigid helicopter rotor in hovering. I « Exzperimental
phase.

a73-38281
Tabnlar data from helicopter downdraft fogq
dispersal experiments
[AD-762189] R73-286483
BEURISTIC EBTEODS
Heuristic method for scheduling aircraft maintenance
[AD=-761694 ] R73-2B947
HIGH ALTITUDE BALLOONWS .
Measurements on high and low gain L band ajrcraft
aerials using transwissions from high altitude
balleoon
[BRE=TR=-730081 . . N73-29102
HIGH GAIR
Measurepents on high and low gain L band aircraft
aerials usirg tranapissions from high altitude
balleon :
[RAE~TR-73008] N73=-29102
HIGH PRESSURB
Pabrication and mechanical testing of high
pPressure ratio coapressor
[RASA-CR=12115%3) N73-29863
HISTOGRAMS

Operative visibility limits over the alrports of

Milan Linate and Malpensa in the 1960-1969 decade
. 173=38125
HOUBMAR FACTORS BHGIHNEERING .

Symaposiun on Flight Deck Enviromment and Pilot
9orklocad, London, England, Harch 15, 1973,
Proceedings.

a73-37726
Cockpit lavout effects on pilot and flight crew
activities, using in-flight cbservation,
photoqrapby and pilot eye movement evalnation
273-37733
Cochpit evelution, considering pilet visnal
problems in approach final stage during poor
v1s;bxlitv, instrument number and placement,
supersonic aircraft, ‘digital computer-CRT
interfaces, etc
A73-39662
Developrent of noise standard for perpissible
noise levels in air traffic control amd
navigational facilities .
[PAA=HD=72=47] " F73=29708B
BUHAR PERFQROANCE
Crew discipline factors in alrceraft accident.
statistics, linking pilot-related accidents to
crew carglessness, flight requlatiom infractions
and unfapiliarity eith £light conditions
AaT73-39216

A=29

IKPELLERS

HUHLE TOLBRAHCES
Aircraft neise disruption in public schools - &
definition.of an inpasse.
R73-37282

HYDRADLIC CONTROL
Integrated hydraulic flight control actuator
packages replacing mechanical linkages for
aerodynamic surface control during V/5TOL
operation
’ A73-39015
HYDRAULYC EQUIPKENT
Quality requirements for Ti=-3a1=-2.5¥ anpealed and
cold worked hydraulic tubing.
‘[ SAE 5P-3781 A73-37B68
Production of extruded tube hollows for titaniunm
3pl-2.5Y hydraulic tubing.
{5pE Ssp=37B} A73=-37869
The development aod control of crystallographic
texture in 321-2.57¥ titanion alloy tubing.
[ SAE SP=-3781 a73=37T870
The effects of crystallographic texture on the
gechanical and fracture properties of Ti-3A1-2.57
hydranlic tubing,

[ SAE SP=-3781 L13=-378T1
Surface conditioning of titanium alloy tubing.
[SAE SP-31781 A13-37872

Application of the hydrostatic extrusion process
toward production of 321-2.57v titanium alloy
hydraulic tubing.
[ SAE 5P=-378] 513-37873
HYDROCARBOHS
Hechanism of hydrocarbon formation in combustion
PTOCESSes.
A73-38322
HYDROGENR
Hydrogen content as neasare of combustion,
perforpmance for hydrocarhon fuels
[aD-763097] ¥73-29804
HYDEOGEN FUELS
Witrogen oxide turbodet emissions =minimization
w#ith hydrogen coppared to kerosene /JP/ fuels
due to flammability 1imits, buraing welocity and
introdoaction in combustor as gas
373-37898
AYUROGER OXYGEH BHGIMRS
Application of digital computer APU modeling
technigues to centrol system desiqn.
B 373~3841%
BYDRGSTATIC PRESSURE
hpplication: of the hydrostatic extrusier process
tovard production of 3A1-2.57 titaniam alloy
hydraunlic tabing.
[ SEE SP=378] 173-37873
HIPBRSORIC BOURNDARY LAYER
Becent progress in boundary layver research.
[AIAR PAPER 73~-780)] 373-37451
HYPRESOKIC FLOW
Effect of yaw on supersonic and hyperson1c flov
aver delta Hans-
273-38008
HYPBRSONIC SHOCK
Pressure fields over hyperscnic wing-bedies at
moderate incidence.
. 473-39808
HYPERSOHIC YEHICLES
Corputerized design of variable feedback systen
for attitonde contrel of hypersonic vehicle
[AD=7514931 . H73=27916

}
ICE PORHATION
The effect of ice formation on the stability and
meneuverability characteristics of aircraft
A73-38117

.IGUITION

Bffects of additives on high speed fgnition and
combustion characteristics of slurry fuels nsing
nagnesium and lithiun fluoride
TAD-7626151] .N73=29802

IEAGIRG TECHNIQUES

¥Woise source distribution in subsonic jets.
A13—37290
TIHPRLLERS

Design method of the axial-flow blaﬂe rov on
nodified isolated aerofoil theory with interference
coefficient. II - The influnence of the aerodvnamic
parameter on the fan performance at low flow rate.

A73=-376714



ID=-FPLIGHT NOBIZORIBG

IH~FLIGHT HORITORIEG

Cockpit layont effects on pilot and flight crew
activities, using in-flight chservaticn,
photography and pilet eye movement evalnation

A73=37733

Havigation and landing aid systens in-flight and
ground performance monitoring, discussing
safety, legal, operational and econcmic aspects

AT3~37802
Environment effects on tape recorder design for
in-flight data collection in military aircraft
A73=38197
IHNCLOSIONS
Nitride inclusicons in titaniua ingots - & study of
possible sources in the production of
magnhesiuvn-reduced sponge.
A73~ 39026
INDEPBFDER? VARIABLES

Simplex method for linear programning for
copputerized desiqgm global optimization problens
involviug larqge numbers of equations and variables

A73=37406
INDEXZRS (RATIOS)

Development of noise index based on slow and fast
noise level variation perception, and applied to
aircraft noise data
f REPT=-3/1973] ¥713-27911

INDUCTORS

Influence of combined rotary flow inductors and
dry turbojets on side line noise levels aof
supersonic transports
[ NASR-TH-X-68233] N73-298Q9

THDUSTERIAL MANAGEMNENT
Hapagerial implications of cocpoterized aircraft
design synthesis.
[2IAA PRPER 73-799] R73-3T862
INERTIAL FAVIGATIGHN

Strapped down inertial navigation systens.

273-37876

COrtimal filtering and smoothing simulation resalts

for CIRIS inertial and precision ranging data.
[AIAR PAPER 73=8721 273-38909

The evaluation of auntonomous navigation systems

for c¢ruise vehicles,
[AIAR FAFER 73-874) B73-38811

Data compression in recursive estimatilonm with

applicaticos te navigqation systens.
[ATAR PAPER 73=901] 173=-38835
INEERIAL BREFERENCE SYSTENS .
Airhorne IBP aligoment using acceleratlion and
anqular rate wpatching.
173=38048
Optimal filtering and smoothing simulation results
for CIRIS inertial and precision ranging data.
[AIAA PAPER 73-872) AT3-38309
THPLATABLE STRUCTURES

Rnalysis of rigid airship operations for
commercial cargo handling in United Kingdom
[ CRANFIELD=CT5-31 ¥73=-20985

Flight tests of folding sidewall, expandable tires
on C=131 aircraft to deternine operaticn of
inflation and deflation systen
[BD=7627301 u73-28993

INFOEMATION SISTEMS
Digital information management systen of
navigational and fliqht data for post-1975 fighter
aircraft.
{AIAr PAPEE 73=-897] 273-38832
INFHARED DETECTORS
Survey of clear air turbnlence detection pethods.
A73=37822
INFHARED BADIATION

Developuent of techniques for simulating infrared
enission from turbojet aircraft exhaust plumes
{aD-7631231 N73-29967

IFGOTS

Witride inclusions in titaniua ingots = A study of
possible sources in the production of
magunesium-reduced sponge.

A73=39026
INLET FLON
Evaluaticn of P-15 inlet dynanic distortioen.
TAIAA PRPER 73=7810) ' B73-37458

R new method of solving one-dipmensional unsteady
flov equations and its application to shock wave
stability in sonic inlets.

A73=39522

A=30

SUBJECT IFDEX

Program summary of research proiect for sonic
inlet technology involving design concepts for
asrodynamic performance and nolse suppression -
vol. 1
{NASA-CR=-1211261] n73-2871

Research project for neise suppression of sonic
inlets used with turbofan engines and
ipprovement in enqine inlet flow characteristics
- ¥ol. 2
[ RASA=-CR-121127] W73-28732

Bnalysis of internal neise field of two
azisymmetric somic inlet nodels for noise
suppression of turbofan engine inlets - Vol. 3
[ ¥ASA-CE=-1211281 W73-28733

Developnent of copputer prograas for designing
engine inlets for ¥TOL and STOL aircraft based
ol axlaymmetric potential flow parameter
[ NASA=TH-X-682781 H73-29182

hnalysis of steady-state and dynamic pressure
copditions in™P=111 aircraft enqine to determine
causes of engimne compressor stalls
{ NASA-TR=-D=-T7328] W7 3=29806

hnalysis of intake duct noise of turbofan engine
and effect on duct structure due to acoustic
fatique
N73=29916
ISPUT/OUZPUT RODTINES

Oakland airport oceanic ATC with input-output
display device, descriding minicomputer, CRT
displays apd data link system

373-38471
INSPECTION
Defects in high quality aircraft tubing and
inspection methods.
[ SRE SP-3781 373=37867

Procedures for ultrasonic inspection of wing
attachment fittings on Viscouat aircraft
[TR=7211.6211 R?3=25%455

JNSTRUNENT ERRORS .

Coiputer program for aircraft navigation error
synthesis with evalvation of component error
distribution on traffic control aysten
effectiveness to provide cost effective quidance

a73=-37875

INSTRUMENT FLYIGHT RULES
Air traffic control and the prevention of collisions
A73=-37386

Analysis and recommendations concerming relazation
of spacing requirements for independent IFR
parallel approaches into closely svaced runways
[4TR=52821 N73=-28129

INSTRUMERT LANDISEG SYSTEMS

Doppler landing =systeo bhased on standard DEE for
ILS replacenent, describing development history
and operational principles

473~37385

0.5. instrument landing systen perforaance
inproverents, considering tertain and weather
effects, installaticn requirements, airport
Yimitations, accuracy, reliability and
maintajinability

A73-37805

Dnited States Microwave Landing System development

Proqran.
AT3-37815

Sinolated £light tests of a digitally autopiloted

STOL~craft on a curved approach with scanning
microvave quidance.
R73-38049

Noolinear trajectory following in the terminal

area - Guidance, control and flight mechanics
concepts using the microwave landing systen.
TAIAA PAPER 73=-9031 A73-38837

Anntal Corporate Aiccraft Safety Seminar, 15tk,

Arlington, Va., April 1-3, 1973, Proceedings.
373=3921¢

Instrunent landing maonitor /ILM/ evalanation
progran for potential and actdal capability to
restore poor and/or missing visibility

273-39211

Radic frequency interference tests of VHP
ornirange, instrument landing systenms, and
qlideslope indicators to determine required
gqecgraphical separation for ground stations
[ BRERT-523-0766695~001118=-V0L=2 HT3=29T712

INSTRUMERT ORIRNTATION
hirborne IRP alignment using acceleration and
angqular rate natching.
373-38088



SUBJECT THDEI

INTEANATIORAL LAH
Symposiun on Intermational Rircraft Accidents
Investigation, Londom, England, January 15, 1973,
Proceedings.
273~-37736
Internatienal Civil Aviation standards concerning
rights and duties of appointed observers at
inquiry by state of aircraft accidemt occurrence
K73-37737
ICAO meeting reports on international aircraft
accident investigation, onbeoard data recording,
inguiry process and low-safety interface
A73-3773B
IROR ALLOYS
High temperature cyclic oridation resistance tests
on Ni=, Co- and Fe-bas€ alloys for aircraft gas
turktice engines

ISLANDS
Hachinery to be developed for am offshore airport
constracted by reclamation.

A73=37095

473=37746
ITERATIVE SQLOTION
Few contribetions to the iterative method for
aercdynamic calculations of wings in subsonic flows
273=37545

J
JRT AYRCELFT NOISE
Jet engine noise reduction technology and desiqn,
discussing sonic pressure probes, high bypass
turbofan engines, nolse sonrce fluctuations and
far field measurements
373-37287
Hoise source distribution in subsonic Jets.
A73-37290
Noise of jets discharuing from a duct containing
bluff bodies.
R73=-37291
Recent studies-of fan noise generation and
reduction. .
. AT3-37293
Noise reducing choked /sonic/ inlet design for
¥/5TCL jet airecraft, digcussing aerodypanic
theoretical and experimental studies
B73-37295
Noise from turbomachinery.
[AIAA PAPER 732-815] 373-37469
Consequences of aircraft noise reductico :
alternatives on compunities around airports.
[ATRA FAPER 73-8181] A73=374M
Jet aivcraft noise abatepent near airports during
takeoff, approach and landing, discussing noise
neasurement standards and regulatory and noise
‘reduction design efforts
A73-37825
Subsonic jet noise measurements cn model Jet rig
in anechoic chamber, discussing correlation and
prediction '
A73=-38106
... Testing neise~reducing approach techniques with
the HFB 320 research aircraft of the DFVLR
273-38265
Haximum air transportation service with pinimun
compunity noisae. .
[ATAL PAPER 73=796] . A73-38369
1 status report oo jet noise suppression as seen
by an airceraft manufacturer.
raIan PRPER 73-8167% 373-38374
overall sound pressure levels of STOL thrust
reverse Doise as function of jet velocity at
touchdown
a73-38650
Geophysical effects of Concorde sonic boam.
AT3I-39624
Hodifications of tarhojet engipe with ejector to
reduce jet engine exhaust noise
[HASA-TM-I-2841] R73~278B87
Analysis of supersonic et aircraft noise ysing
Fluctuating jet pressures to characterize the

sources
{ab=7622961 ) B73~27923
Effects of particle seeding oan jet exhaust noise

) H73-28150
structure of axisyanetric jet in near field for
jet noise and impingement achenes .
[WASAE=CE-1212571] N713=-28177

B-31

JINDIVIZ TABGET AIRCRAPT

Fiyover and static tests for deternmining effects
of flight velocity on P=106B exhaust nozzle noise
[FASA-THE-Y=2858] N73-28734
Flyover and static tests of noise and thrust
performance 'of two spoke, supplessor plug
nozzles and bagic plug nozzle
[ HASA~TH=-X=2B56] R73=-2873%
Yelocity decay and acoustic characteristics of
various pozzle geometries with foreard velocity
[ AASA-TM-%~682591 H73=-29183
JET EXGINE FUELS
Effects of additives on high speed ignition and
conbustion characteristics of slurry fuels using
pagnesium and lithium £luorids ’
[AD-762615] N73-29802
Hydrogen centent as measure of conbustion
performance for hydrocarbon fuels
[AD=-7630971] W73=-29804
JET ENGINES
Film effectiveness and heat transfer coefficient
downstrean of a metered injectien slot.
[25SKE PAPER T3-HT-31] 1473-38570
Hodifications of turbojet engine with ejector to
. reduce jet engine exhaust noise
[ FASA-TH-X-28411 N73-27887
ppplication of gas £low dynamics to theory of Jet
engines and other gas devices
[ AD=T762307] H73-28196
process for welding compressor and turbime blades
to rotors and discs of jet engines
[ 9A53—CASE=-LEW=-10533-1] W73-28515
Method to increase full-scale inlet/engine systen
testing capability of AEDC 16-ft transonic wind
tunnel
[AD=T7629121 N73=-29186
analysis of 4et engine test cell pollution '
abatement methods
(AD-7631191 : N73-29690
Hodel scale air jets for sound study of coaxial
circular jets
{ FAR~RP-71=-101-VOL~1] ¥73-29721
JET EXHAUST
Noise of 4ets discharqging from a duct containing
bluff bodies. .
' a73-37291
B statos report on Jet nolse suppression as seen
by an aircraft manufacturer.
[AIAR PARER 73-8161} 173-38370
nodifications of turboijet engine with ejector to
reduce jet engine exhaust noise
[ HAZA-TH-X-280417] ¥73-27B87
Model for estipation of turbojet engine exhaust .’
dispersion into atmosphere
[ NASA-TH=D=-7382] N73-28174
Measurement of Sound power levels, power spectra,
and directivity patterns for et exit velocities
of FP=1114 aircraft
[¥ASA=-FH=-D~-73761] ¥73-2898%"
Development of technigmes for simulating infrared
epission from turbojet aircraft exhaust plumes
[aD=763123] N73-29967
JET FLOW
Jet engine exhaust plume affects on s0lid bodies,
exapining nozzle drag effects, nozzle geometry,
plume entrainment and shape, wind tunpel tests
and pressure effects
' 173=-38651
¥ave dispersion equation for large eccentric
elliptic et stability calculations for noise
suppression, using approximate Mathieu functioas
A73-~39B07
1iterature survey ohn Jet propagation and
interference in lifting surface aercdynamics
[NASA=TT=-P=-104957] N13-27886
JET IMPINGEMEHT
inalysis of surface pressure fluctuations from jet
ippingement on inclined flat plate with
application to design of aircraft with
exterrally blown flaps
N73-29909
JBT HIXING PLOW
Yortex-lattice method used in model to represent
jet exhausting from flat plate into crossflowing
stream
[aD=T7625021 ' N73=-29191
JIBDITIK TARGET AIRCRAPT
The Jindivik Drone Progran to demcnstrate air
cushion launch and regovery.
L73=-37697



JP=5 JET FUEL

Mir cushion landing system /ACLS/ avplicatiocn to
Jdindivik target drone aircraft for recovery
improvement, considering flight parformance
degradation

273=-37698
JB=5 JRET FOEL
Bxperimental measuresent of heat transfer to a
cylipder ipmersed in a larqge aviaticn-foel fire.
[ASHE PRPER 73=HT=2] A73=-38B565

K
EALHAN FILTERS
A comparative evalwation of the application of
saveral aircraft parameter identification nethods to
flight data — with enphasis on the development of
rational evaluation criteria.

. A73~38080
Recursive ideal observer detection of known H-ary
signals io multiplicative and additive Gaussian noise.

L73=-3B385
Data compression in Iecursive estimation with
applications to navigation systeas.
[AI2X PAPER 73=9011 A73-38835

L

L=9011 AIECERFT '
Hoise certification of a transport airplase.
A73=-37279
Butomatic flight control and navigation systems on
the L-1011 Capabilities and experiences.
A73-37824
Barly operational ezperience with the L-1074
On=Roard Beight and Balance Systen.
[ SAWE PAPER 5861 A73-37890
Dynamic qust, landing, and taxi loads
determination in the design of the L=1011.
A73-38647
I-1011 Tristar production, sales apd airline
service experience, discussing BB=211 turbofan
ehgine and fleet performance
273=-39659
hircraft accident involving L-10%1 aireraft crash
near Miawmi, Florida on 29 Dec. 1972 during
exaplpation of suspected nose gear malfunction
[ HTSBE-AAR=-T73=141} N73-28984
LANIKAR PLOW
Practical calculations of transitional boundary
layers,
a73-38879
LAMTKATES
4 fatigue test program for the wing of the Jantar
SZL-37 sailplane
B73=-39285
LANDIRG AIDS
€ band wmicrowave landing system for increased
guidance sigral accuracy and reliability ino
azimuth, elevation and range relative to
tonchdown point
AT73-37494
Modular building block microwvave landing systen
for autcpnatic flight in CAT, discussing ICRO and
NIAG missions
A73=-37495
Mavigatien and landing aid systems in-flight and
ground performance monitoring, discussing
salfety, 1egqal, operational and econonic aspects
A73=-37802
On~board navigation and landing systens for local
airlines in the USSE
A73-37819
Studies on the time=tg-go indexing control scheue
for an auntomatic aircraft landing systen.
R73=3B280
Development, characteristics, and operation of
test facility for determining effectiveness of
runvay lighting systems under various
atmospheric conditions
TPAR-BD=71~941 H73=-29141
LAEDIFG GEAR
Develdpment of an Air Cushion Landing Systen.
TAIAD PAPER 73-81%] B73+37468
_Air cushion landing Systems; Procesdings of the
$;§§t Conference, Eiani Beach, Fla., December 42-14,

L73-37676

A=32

SUBJBCT INDEX

hir cushion landing systems for aircraft pobility
oL unprepared surfaces, considering refraction,
vertical enerqy absorption, braking, steering
and weight and power reductiosn
A73-37677
Air cushion landing systems application to
tactical airlift aircraft for personmel, and
equipment delivery to dispersed sites ander
diverse clipatic, terrain and combat conditiong
273-37678
Rircraft with alr coshion landing systea for off
airport transport of goods and passengers
373=-37679
Lir cushion landing systens for STOL transport
alrcraft, investigating structural anpad pover
requirements, ground and in-flight handiing,
nission capability, operational life, veight and
cast
R73=-37682
ACLS trade study for application to STOL tactical
aircraft.
473-37683
Air cushior landing systen applications and
operational considerations.
A73=-37684
On the cost benefits of air cushion landing gear
to civil aviation.
£73-37885
ACLS equipped vehicles in inter-city transportation.
A73~37686
cCc~115 /Buffalo/ aircraft air cushion landing
systen desliqn, testing and implementation
proguosis, discussing propeller desiqn, power
systens, wings and U.S5.=Canadian pProiect
cooperation
B73-37687
Buffalo aircraft modification for air cushion
landing system, considering weiqht, performance,
stability and control, configuration
alternatives and qround maneuvering
A73-37688
The aircraft modification phase of the doint
U.S./Canadian ACLS progranm.
273-37689
Beport oh an STE powered air supply package for
air cushion landing systens.
AT3=37690
Ground and flight testing of air cushion landing
system /ACLS/ eqnipped CC=115 Buffalo aireraft
for performance and stabilityscontrol
characteristics
A73=-37691
LA~4 aircraft air cushion landing system ACLS
development tests covering static and mobile
ground tests, flight tests and performance froo
and to various surfaces
B73=376%2
ACLS CC-115 wodel simulation, test analysis and
correlation.
873-37693
Air cushion landing system /ACLS/ application to
Jdindivik target drone alrcraft for recovery
ipprovesent, considering flight performance
degradation
h73~37698
Bir cushion landing systen /RCLS/ design and drone
flight tests for low cost unRanned military
aircraft recovery, comparing with mid air
tetrigval syatem /MARS/
A73=-37699
4 multicell air cushion system for landing gear
application,
A73~-37700
The potential influence of the ACLS on the
developnent of logistical carge aircraft.
173-37701
Air cushion landing system twin ped /ACLS/
configuration design and test installatics on
A=4 Navy fighter
a73-37702
Theory and experiments for air cushion landing
systen - A ground jet concept.

AT3=-37708
Sinvlation of the ACLS during lapnding roll.
A73=-37706
Russian book - hirecraft wheel and braking systen
designs.
a73=-37768



SUBJECT IWDEX

Air cushion landing system effect on aeredynamic
characteristics of a-GF aircraft
[AD-7616211] W7 3-27917
Loading force diagrams and structoral properties
of landing gear
rar-7616841 R73=27918
Logistic performance data book for C-5i alrcraft
landing gear to show systenm reliability,
paintatmability, loaistic support cost, and
periormance data
[AD=T762248) N73-28963
Loaistics performance data book for EP-&C airceraft
landing gear system to show reliability,
gaintainability, logistics support, apd
operating problens
{AD=7622311 W73-28%70
Flight tests of folding sidewall, expandable tires
on C=131 aircraft to determine operation of
inflation and deflation systen
[AD=-762730) H73=-28993
Analvysis of loads iwposed on nose gear retraction
systen of T-38 aircraft to deterzine critical
nechanical adiustments
[AD=T762729]
LANPIRG INSTROLBUTS
poppler landing system based con standard DHE for
ILS replacement, describing development kistory
and operational principles

NT3-289904

A73-37385
LAYDIEG LOADS
% multicell alr cushion system for landing gear
application.
273-37700
ground loads analysis for air cmshion landing
systen sACLS/ eguipped aircraft during landing
and tarxiiong, predicting peak trunlk pressures via
enerqy consideraticns
A473-37707
Dynapic gust, landing, and taxi loads
deterpination in the design of the L-1011.
573-386487
LAWDING SIBULATION
Simglated flight tests of 2 digitally autopiloted
gTOL=craft on a carwed approach with scanning
picrovave guidance.
273-38089
Fog chamber lovw visibility landing simulation £ilo
for pilot traiming
[ PAA=RD-73-61]
LATERAL COQUTHOL
pirect side force control for STOL crossuwind
landings.
[AIAR PAPER 73-811] A73-37467
auntomatic control of adverse yav in the landing
environment using optipal control theory.
[ATAR PRPER 73~-861]
application of direct side force control to
commercial transport.
FATAR PAPER 73-8861] A73-38822
Direct side=force comtrol for STOL transport
aircraft.
fAIL2 PRPEBR 13=-8871
LA® (JUBISFRUDBLCE)
dircraft noise consideration for environaental
compatibility, airport development, short hanl
and supersonic air transport and legislation and
requlation problens
{AIAA PAPER 73-7951]
LELDIUG BDGE SLATS
Rotor nolse reduction by serrated brass strip
attachment to blade leading edges
[ HASA=TH=D=7371}
LBGAL LILBILITY
survey of the civil responsibility for damages
caused by aircraft moise in Bmerican and French law
373-37998

H73-29707

A73-38799

A73=-38823

173-38368

¥713-27898

LIFT

The 1lift on a ving in a turbulent flov.

473-374487
A theoretical note on the 1lift distribution of a

non=planar ground effect wing.

273-378493

prediction of the 1ift and noment on a slender
cylipder~segnent wing-body combination.
173=38007

L=-33

LOCKEERD AIRCRAFT

Wumerical methods for deterpining unsteady
aerodéyoamic forces oR helicopter rotor blades to
show 1ift distribution as function of velocity
component normal to blades
[ FASA=TT-P-15039]

LIP¥ LUGHEHTATION

Desigr and characteristics of augmentor ving
sruise bloving valveless system for STOL
passenger aircraft to define requirements for
test facilities - Vol. 2
[BASA-CE=-118570]

LIFY DEVICES

Literature survey on jet propagation and
interference in lifting surface sercdynasics
[HASL-TT—P-15957] N73=-27886

1LIF? DBAG BATIO

Iaproved aircraft capability through variable

camher. .

7328961

R73-27907

173-37275
LIFT PARS
NumemwﬂﬂmcwmﬂsmmuM
parametrically for subsonic applications with
three types of airgrafts -
[ HASA=TH~XI~68279) R73-29810
Desiqn and tests of 1ift fan exhaost guppression
systen for future ¥TOL aircraft noise qoals
[ HASA-CR=121108) w713=-29812
LIGAT RIECRAFT
srends in avieonics silmplification fer light
utility aircraft.
173=-37801
Flight tests of light aircraft to determine
detection by terminal radar observer for various
conditions of flight
[#Ab=HA=T3-50]
LIGH? LLLOYS
Development of experimental progran far
determining response and sonic fatigue
resigtance of lightweight aircraft structures
N73-29923

H73-29705

LIREAR PROGRAHBING
Sinplex method for linear progranning f£or
conputerized design global optimization problems
involving large pubbers of equations and variables
. A73=-3T7406
LIFBAR S$YSTBRS
pecoupling longitudinal motiens of an aircraft.
A73-38033
L new approach to the 'inverse problem of optimal
control theory! by use of a generalized performance
index /GPI/.
173-38063
LIQUID HYDROGEN
Enerqy supply and its effact on aircraft of the
futgpre. II - Liguid-hydrogen-fueled aircraft:
Prospects and design issues.
[ATAA PAPEE 73=80%)
LITERATURE
Literature survey on Jjet propagation and
interference in lifting surface aerodynamics
[ NASA=TT~F-14957 ] ¥73-27886
LOAD DISTRIBOTIOR (FORCES)
Coppatibllity of maneuver load centrol and relaxed
static stability.

173-38373

(AT22 PAPER 73=791) 173-37458
LOADING OPERATIONS
Ploating superport.
A73=37746

pC~10 Twin design, discussing balance
characteristics, loading liwmits and sapple forus
[ SAWE PAPER 9B7) A73=378N1
LOADS {FQBCES)
A practical load relief control systen designed
yith modern contrel techniques.
[AIAR PRPER 73-863] 373-3B801
Loading force diagrags and structurel properties
of landing gear
[AD-761604 ] R73=27918
summaries of papers presented to AGRRP conference
on random load fatique
[ AGARD=AR-581 H73=-2BB80
Apalysis of loads imposed on nose gear retraction
systen of T-38 aircraft to deterpine critical
mechanical adjustments

{aD=762729] N73-2899%
LOCREBED AIRCRAFT
The F=12 serieg aircraft aercodynasic apd
thermedynapnic desiqgn in retrespect,
373-37872

[aIak PAPER 73-8201



LOGISTICS

F-12 series aircraft propulsion systez performance
and developnment.
[AI2ALX PAPER 73-£821) A73-37473
The developpent of the P-12 series aircraft pannal
and auteomatic flight control systen.

[AIAR PAPER 73=822] AT73=-37074
Fliqght testipg the F-12 series aircraft.
[AIAAR PAPER 73=823] A72=-37475
LOGISTICS

The potential influence of the ACLS on the
develapment of logistical cargo aircraft.
AT3=-37701
LOGISTICS MANAGEMESY
Discourse on comparisons betveen compercial and
nilitary aircraft logistics,
373=39274

Cost history of F=111 aircraft airframe systen to

show logistics organization, support costs,

reliability and maintainability, and developrent

problens

[ap=-762212 H73-28958
Logistic performance data book for bomb navigation

avionics svystem of F-111 aircraft to show

support cost, reliability, maintenance, and

proplens

FAD=762218 ¥73-28959
Logistics performance data hook on bomhing and

navigation systen for A=7D aircraft to showe

reliability, maintainability, cost, and problens

FAD=7622151 : R73=28960
Logistic perforeance data book for electronic

countermeasures system of B-52G aircraft to show

religbility, maintenance, costs, and prohlems

TAD=7622161 H73-28961
Logistic performance data book on PIOpulsion

system for RC=135 aircraft to show reliability,

maintenance, costs, and probiems

FAD=TE62217 H73-28962
Logistic perforpance data book for C=53 aircraft

lapding gear to show systen reliability,

maintaimability, logistic support cost, and

performance data

rap=7622431 N73=-28963
Logistic performance data book for C-1 IE aircraft

propulsion system to show reliability,

maintainability, logistic support costs, and

operational problerns

[AD-762249% R73-28964
logistic performance data book for UH-1F

helicopter airframe to show reliability,

maintainability, logistic costs, and aperational

Probleas

TAD-76£22511) H73=28965
Logistic performance data book for C-5A airframe

to show reliability, maintainability, logistics

suppeTt, and operating problems

fAD=-7622331 H73=-28968
Logistic performance data book for F-4D aircraft

fire control systenm to show reliabflity,

maintanability, logistics sapport, and operating

problems

IAD=-762229 H73-28969
Logistics perforamance data book for RF=0C aircraft

landing gear systen to show relijability,

maintaipability, logistics support, and

operating problems

[ AD=7622311 R73=-28970
Logistic performance data book for C-141a aircraft

radio navigation system to show reliakility,

naiotainability, logistics support, and

operating problems

[ AD=T7622501 K¥73=-28971
Logistic performance data book for RC=135 aircraft

electrical power systen to show reliability,

oaintainability, logistics Support, and

operating problens

[AD=7622251 . ¥73-28972
Logistic perforpance data book for P-8E flight

control system to show reliability,

maintainability, logistic support, and operating

Prohblens

IAD=7622301 N73-28973
Logistic performance data book for RF-4C

shotoqraphic reconnaissance system to show

Teliabhility, maintainability, logistic sepport,

3nd Gewlating prebleps

[Ap~-7622321 N73-28974

A=-34

SOBJBCT IEDEX

FPield maintenance and operational experience with
various selected nodels of P-4 aircraft
[hD-7627871 N73=28995

Copputer sipulated loading of Arny Brigade and
equippent into several medium short takeoff
transpert aircraft confiqurations

{AD~T7629161 F73=-29007
LONGERORS
Boron-stiffened longerons om the B-1.
[ SME PAPER ER 73=-7191 B73-38809

LOFGITUDINAL COZTFROL
Decoupling lengitudinal motions of an aircraft,
A73=38033
Digital flight control design using implicit model
folloving.
[LIAM PAPER 73-8041] A73-38783
LOEGIZOUDINLL OAVES
Longitudinal-torsional vibrations of rotors
A73=-39374
LOW VISIBILIDY
Operative visibliity limits over the airports of
Hilan Linate and Halpensa in the 1960=-1969 decade
273=328925
Foq chanber lou visibility landing simunlation film
for pilot training

[ FAR=RD-73-61} N73-29707
LOBEICANTS
Russian hook = Puels and lubricants for flight
vehicles.,
AT 3-37769

Susceptibility of sypthetic engine and
transpission lubricants of 0B-58 a helicopter to
plcrobal attach
{AD=-762976 N73=28508
LOBRICODZING OQILS
bBetereination of the promeness of aviation oils to
carbon depositien
A73=38491

BAGHESIDE COHPOTHDS
Nitride inclusions in titaniam ingots - & study of
possible sources in the productien of
nagnesidu-reduced sponge,
A73=3%0246
HATHTPATUABILIZY
U.5. ipstrument landing systen perfornahce
inprovenents, considering terrain and weather
effects, installation Tequirements, airport
limitations, accuracy, reliability and
naiatainability
E73=-37805
BAINTBHRHECR
Development of method for deteraining cost
functions involving aircraft rewerk and engine
repair pregrans at ailitary installation
[AD=761075] H73-28135
Field wmaintenance and operational experience with
various selected aodels of P-4 aircraft
[LD-7627071 R73-28995
BAN HACBIEE SYSTERHS
Lpplication of self-organizing control to rtecote
piloting of vehiclas.
R73-37332
Internal operational environment effects on pilot
errors in cowmercial aircraft fliqhts in terns
of pan machine interface and flight deck design
373=-37728
The prediction of pilot acceptance for a larqe
aircraft,
173=38073
HAVAGEHRNT INFORHLTION SYSTEHS
Objectives and performance indicators for aireraft
maintenance organizations
[AD~-7622701 R73=-28951
MARAGEHERT PLARHIRG
Calculatien of the plan for the traosportation .,
performance with the aid of olectronic data progessing
B73~38121
NANOAL COHTROL
The development of the F=12 series aircraft panual
and antomatic flight control system.
TAIAA PAPER 73=-8221 A73-37474
Automatic f£liaht control and navigaticr systops on
the L=1011 Capabilities and experiences,
173=37824
Fliqgbt director design for a STOL alrcraft.
. A73-38689



SOBJECT INDEX

HAHUFACTORING .
aircraft radlo equipment manufacture, asseasbling,
mounting, installing and testing, discussing
bhangar installation, bundle elements, castings,
pricted circuwits and welding techniques
. L73-37767
MA3SS BLALRDCE
The STAR /RB/ 15' Inteqral Height and Dalance
3ystem for the C=130 aircraft.
[SAHE PAPER 9851 a73-37889
Early operaticnal experience with the L=1011
on=-Board Feight and Balance System.
[ SAWE PAPER 9861
HASS DISTRIROTIOH
Bffects of particle seeding on Jjet exhaust noise
¥73-28150

A73-37890

HASS TIRANSPER
Effects of thermal and mass diffusivities on the
burning of fuel droplets.
[AICHE PEEPRINT 22]
MATBRIAL BALARCE
DC=10 Twin design, discussing balante
characteristics, loading limits and saaple foxrms
[ SARE PAPER 9B7) 173=3789NM
MATHEHATICRL HODELS
ACL5 GC=-115 model simmlation, test analysis and
correlatieon.

173=-392049

273-37643
in approach to the synthesis cof separate surface
auntopatic fliqht control systens.
{AIRAL PAPER 73=-834]
L "type one' servo =xplicit medel following
adaptive schene.
[AIAR PAPER 73-862] A73~3B800
Vortes-lattice methgd nsed in model to repraseht
jet exhausting from flat plate into crossflowing
strean
[aD=7625021]
HRITROE LIKELIHOGD ESTIAATES
Tdentification of YT=2B stability and control
derivatives via the maxiwum likelihcod methed.
AT3-38043
& comparative evaluation of the application of
geveral aircraft parameter identification metheds to
flight data = with enphasis on the developpent of
ratiopal evaluation criteria.

A73=38777

¥73-29191

A73-3B044
BERASURIHG INSTRUHENTS
Early operational experience with the I-1011
On-Board Heigqbt and Balance System.
[SAWE PAPER 9851
HECAANTICAL DRIVES
TDevelopnent of turbime engine accessory drive
techniques to establish potentizl systeds for
lightyeight lcw profile package
{ap-761527)
HECHRNICAL PROPERTIES ‘
The effects of crystallographic texture on the
pmechaniecal and fracture properties of Ti-321-2.5V
nydranlic tubing.
[ SAE 5P-3781
HETAL BONDING
¥eldbonding/rivetbonding = Application testing of
thin gawge aircraft conpobents.
(AIar PLPER 13-805)
Resistance diffusion bonding boronsaluminum
conpogite to titanium,

473-37890Q

N73-28781

173=37871

273=37464

A73=38008
HETAL HATHIYI COAPQSITES
Resistance diffusion bonding boron/falumizum
composite to titanium.
a73=-38004
HETAL PLRTES
Analysis. of response and Ifatique characteristics
of light alloy integqrally sachined planks vith
enphasls on acoustic fatigue properties
N73-29912
HEFEOBOLOGICLAL CHARTS
pechnical evaluation of weather clutter
foasibility model to provide air traffic
controllers vith weather display of air traffic
and coptour depiction of weather detected by radar

[ PRA=KA-73-08]) N73-29094
HETEGROLOGICDL FLIGHT
Skyhook ballcon flight operations
fap-761657] H73=-27913

a-35

HILITABRY AIRCRAPT

HETROROLOGICAL PARAHETERS
The sensitivity of optimal flight paths to
variations in aircraft and atmospheric parageters.
A73-38051
Developunent, characteristics, and operation of
test facility for determining effectiveness of
runway lighting systems under various
atmogpheric conditions
[ Faa-RD-71-941 N73=-23141
Statistical analysis of pmeteoroclogical parageters
during fog at 0S5 airports
[ FAA=RD=T72=39]
HBTBOROLOGICAL SATELLIIES
Very short ranqe local area weather forecasting
nsing measurements from geosynchronous
peteorological satellites.

N73-29673

A73-37500
HETEOROLOGICAL SERVICES
survey of clear air turbulence detection pethods.

A73=-37822
HICROSTRUCTURE
Resistance diffusion bonding boren/aluminum
composite to titaninm.
173-3B004

. HICRQHAYE EQUIPHENT ¥

C band wmicrovave landing system for increased
guidance signal accuracy and reliability in
azimuth, elevation and range relative to
touchdown peint

a73=370%0

Modular building block microwave landing systen
for autonatic £light in CAT, discussing ICA0 and
NIAG missions

AT3=-37495
Upited States Microwave Landing System development
progqram.
A73-37815

Nonlinear trajectory following in the terminal

area = Guidance, control and f£light mechanics

concepts using the microwave landing system.
[AIAA PAPER T73-903]

HEICEOHUAYE SCATTERING

Tall buildings induced microwave scattering
coefficient measurement with helicopter-borae
bistatic pulse radar, explaining coefficient
dependence on azimoth, elevation and range

RT73-238837

173=39127
HIPAIR COLLISIORS
Optimal aircraft collision aveidance.
: 17338050
Systems fot:cullision avoidance = Al overview.
. A73-3B467

SECANT - A solution to the problem of midair
collisions.
A73=-388649

NILITARY AIR PACTILITIES

Guidelines for evaluation and maintenance of
expedlent-surfaced alrfield facilities
{AD=762126] F73-28137

Installation of IA19 airfield landing wat and
ancillary items
[kD-7621377

Preliminary analysis of possible factors
associated with asphaltic concrete airfield
pavement defects

q¥3=29148

[AD=-762404 ) ¥73-29150
Short=ranhge terainal weather forecasting :

techniques in BLRS

[ LD=762938) H73-29699

HILITARY AIRCRLFT
Hilitary aircraft strmcture computerized desiqn
optiniwation procedures based on local optinum
ané stiffness requirements
A73=-37407
air cushion landing systems application to
tactical airlift aircraft for persomnel) and
pauirRent delivery to dispersed sites under
diverse climatic, terrain and combat cenditicns
' *a73=-37678
The Navy SETOLS prograa and its potential ~
applications to Wavy aircraft.

A13=-3T66D
pProne launch and recovery reliability regquirements
for target, reconnalssance, air-to-air conbat,
high altitude endurance and defense suppressicon

nissions :
173-37681

’



HILITARY AVIATION

ACLS trade study for application to STOL tactical
aircraft.
173-37683
2ir cushion landing systew applications and
operational cobsiderations.
L73=37604
The aircrait modification phase of the qjoint
U.5./Canadian ACLS prograd.
273=-37689
Air cushion lapnding system /ACLS/ desiqn and drena
flight tests for low cost unvanned nilitary
aircraft recovery, comparing with mid air
retrieval system /MBRS/
A73=37699
The potential influence of the BCLS on the
developuent of logistical cargo aircraft.
273=37701
The utility of data link to pmilitary aircraft
copounication - An operational view.
A73=38760
Develorment of method for detarmining cost
functions invelving aircraft rework anpd engine
repair programs at bilitary installation
FAD=-7618751 .
Conputer siaunlation of aircraft motions and
propulsien systen dynabnics for YP-12 aircraft
under supersenlc conditions
[NASA=TM-Y=62245] ¥73-28990
Lnalysis of voice command systems for application
to military aircraft operation to show
manufacturers, specifications, and research
projects
{AD=7629223 ’ R73~28998
Groend vibration tests of ¥YP=12 aircraft to
determine frequency response data, measured necde
lines, and elastic mode shapes for aircraft
components
[ HASA=TH=X=28801] B73=-29940
MILITARY AVIATION
Discourse on comparisons between commercial and
military aircraft logistics,

873-28135

273-39274
BILITARY HELICOPTERS
evelopment of analvytic models for describing
differential models of attack helicopters
supbporting a battalion task force = Vol. 1
ap=-762432) i N73-20956
Vuperical analysis of military helicopters and air
defense weapons to define operations in sappert
of battalion task force cozbat - Vol. 2
[ AD=-7624331 R73-28957
MILITARY TECHNOLOGY
Environnent effecis on tape recorder design for
in=flioht data collection in military aircraft
L73=-38197
Developuent of analytic models for describing
differential nodels of attack helicopters
Supporting & battalion task force = ¥ol. 1
FRAD-762432] H73-28956
Nuperical analysis of military helicopters and air
defense weapcns to define operations in sSupport
of battalion task force coobat = Vol, 2
[AD=762833] B73=28957
Field maintenance and operational experience with
various selected nodels of P-4 alrcraft
FAD-762747} N73-28995
Conputer simulated loading of Army Brigade and
equipment into several medium short takeoff
transport ailrcraft confiqurations
FAD~762%16 1 R73-29002
MISS DISTANCE
Optimal aircraft collision avoidance,
A73=38059
BISSILE CORPIGURATIONS
Aircraft~store separation design for anqular
Gomentum increase of external weapon with
internally mounted spinning flywheel
173=38652
Application of oscillatien theory and mathematical
statistics to probless of aircraft structures
and aerodynamic loads on ailrecraft and missiles
[ NASE=TT-P-753 % B73-27908
BISSILE CONTROL
kirborne IRP alignment using acceleration and
angular rate aatching.

173-38048
RODBAS
Wideband compunication copmand and control modenm
[aD=-7622811 B73=-28082

A~36

SUBJECT IBDEX

HONOPOLE ANTERHAS
Radiation pattern of a low-frequency beacon
antenna located on a semi=elliptic terrain
irregularity,
A73=377M¢
MOVING TABGET INDICATORS
Oporational principles and testing of a digital
radar tarqget extractor
A73-3758n
HULTIPATH TRANSMISSION
Recursive ideal observer detection of knewn H~ary
signals in pultiplicative and additive Gaussian toisge,
A73~3B385
Multipath channel characterization for Rerosat.

AT73-38755
WACELLES

Formulation and development of computer analysis
for calcalating streamlines and pressure
distributions around two-dimensional isolated
nacelles at transonic speeds
[RASA=CR-2217] W73=278%90
Desiqn and development of integrated fire and
overheat detection and warning svystem for
installation in aircraft nacelle
TAD=T762919] N73-2899%
YAVIGATIOR AIDS
Wavigation and landing aid systems in=flight and
ground performance nonitoring, discassing
safety, legal, operational and economic aspects
A73=-37802
Area pavigation as means for airspace optinmal
utilization, considering navigation equipment
and nethods and ATC procedures recrganization
A73-31817
Sipplification of mavigation and fliqht control
systems vithout compromising integrity.
A73=37826
Digqital information management system of
navigqational and flight data for post-1975 fighter
aircraft.
[AIA2A PAPER 73=-84971 A73-38832
Radlo Lrequency interference tests of VHF
omnirange, lnatrumesnt landing systens, and
gqlideslope indicators to determine reguired
qgeographical separation for qround stations
[ REPT=523-03764695=-001114=-Y0L=2 ] H73=29712
FAVIGAYION INSYRUMBRES
On-board navigation and landing systems for local
airlines in the USSR :
A73=37819
Logistics performance data book on bonbing and
naviqation system for A-7D aircraft to show
reliability, naintainability, cost, and problans
[AD=762215] H73=-28960
HAVY
Large floating ocean platforms for US Havy bases,
discussing concrete construction techniques and
costs for different configurations
AT73=37749
BICKEL ALLOYS
High temperature cyclic oxldatien resistance tests
on Hi=, Co~ and Pe-base alloys for aircraft gas
turkine engines
273=-37496
HITROGEN GIIDES
Nitrogen oxide turbovet erissions minimization
with hydrogen compared to kerosene /JP/ fuels
due to flampability limits, burning velocity and
introduction in combustor as gqas
573=-37498
BOISE ({S0U3D)
¥odel scale air jets for sound study of coaxial
circular jets
[Fia=ED=71=101=70L=1) H73=-29721
NHOISE GEWERATORS
Effect of spanvwise circnlation on compressor noise
generation.
A73-37292
HOISB IRJORIES
Survey of the civil responsibility for damages
caused by ajrcraft noise in American apd Prench law
A73-37998
HOISE INTRSNSITY
Haximun air transportation service with minimom
" connunity noise.
F2IBRA PAPER 73=7961 A73=38369



SUBJECT INDEX

A status report on jet noise suppression as seen
by an aircraft manufacturer.
{AIAA PAPEE 13-816] B73=-3837h
overall scund pressure levels of STOL thrust
reverse noise as function of et velocity at
touchdown
. | a73-38650
Development of noise index based onm slow and fast
noise leve]l variatiorn perception, and applied to
aircraft noise data
[ REPT=3/19731 N73-27911
Heasurement of sound pover levels, power spectra,
and directivity patterns for jet exit velocities
of P=1112 aircraft
{ HASR-TN~D~T376] ¥73-28989
Developnent of noise standard for permissible
peise levels ip air traffic control and
navigational facilities
[ PAA=RD=T72-471] §73-29708
Influence of combined rotary flow inductors and
drv turbodets on side lipe noise levels of
supersonic transports
, [ HASA-TH-¥-682337
NOISE POLLUTION
possibilities and problems of achieving community
noise acceptance of VTOL.

N73-29809

A73-3B010
Contribations of the DFYLE to environmental
researchk and enviromment protecticn. IT - Noise
control, water euvironment protection, pature and
landscape, environmental protection: tecknigues
A73-38266
NOISE FROPAGATICH
aircraft engine fan aoise radiation from inlet and
discharge ducts, describing wind tunnel tests
and nolse spectra at variouws blade tip speeds
273=-372839
¥OISE REDUCTION
Inter-noise 72; International Conference on Noise
-Control EBmaineering, Washington, D.C., Gctober 4-6,
1972, Proceedings and ZTutorial Papers.

A73=37276
on the role of the radiation directivity in noise
reduction for STOL aircraft. h

' B73=-37277
The ultimate noise harrier = Far fileld radiated
aeradynamic noise.

A73=-37278
Holse certification of a transport airplame.
; AT3I=37279
L proposed littoral airport.
173=-37280

Predicting the reduction im noise erxposure around
airports.
LR73-37281
Inglewood sCalifornia/ airport noise abatement
monitoring yrogram, discussing landing approach
slopea, monitoring equipment and technigques and
noise effects on property value
o A73-372483
Jet engipe noise redoction technology and desigo,
' " discussing sonic pressure probes, high bypass
turbofan enqines, noise source fluctuations. and
“far field measurements

A73=-37287
Recent studies of fan noise gemeration and
reduction. .
A73-272913
Erxtraneous modes in sound absorbemt ducts.
AT73-37294

Noise reducing choked /ssonic/ inlet design for
v/8701 et aircraft, discussing aeredynanic
theoretical and experimental stuéies

T aT73-37295
Enqineering design comsiderations inm the noise
control of commercial jet aircraft's vent and drain
systens. .

' ¢ R73=37297
Bffects of noise curfews on airline operatiomns.
[ATal PAPER 73-798] A73~37461
Noise fros turboaachinery.
[TAIZk PAPER 73-815] . H B73=37069

The desiqn ox operation of aircraft to alnimize
Fheir sonjic hoom.- B

[AIAER PAPEH 73-817] . 273-37470
Consequences of alrcraft noise reduction -
alternatives on communities around airports.
[AIAA PAPER 73-818) B73=-37T471

=37

EQISRE SPRCTRA

Noise and pollution = The Pederal Aviation .
Mdninistration's views.
A73=-37812
Transport aitcraft noise reduction in airport
areas through low noise engine desiqn, traffic
control, flight maneuvers and architectural ’

platning
A73=-37614
Jet aircraft noise abatesent near airporis during
takeoff, approach and landing, discussing noise
peasurepent standards and regulatory and noise
reduction design efforts
A73=37825

Pogsibilities and problens of achleving community
noise acceptance of ¥TOL.
. y 7 a73=38010
Testing noise-reducing approach techniques with
the EFB 320 research aircraft of the DFVLR
AT3I=38265

Contributions of the DFVLR to environmental
research and environment protection. II - Hoise
control, water eanvironment protection, nature and
landscape, envirconmental protection techniques
A73~3B266
B status report oo 1et noise suppression as seen
by an aircraft manufacturer.
[AIAZ PAPER 73-8161] 173-38378
Optipun propulsion system design for advanced
technology commercial transpert, epphasizing low
noise and emission, performance, reliability,
paintainability and econorics
[AIad PAPER T2=7601] A73-38648
Wave (digpersicn squation for large eccentric
elliptic jet stability calculations for noise
suppression, using approximate Mathieu functions
’ 373=3%807
Kodifications of turboiet engine  with ejector to
reduce jet engine exhbaust noise B
[ HASA-THM=-3-2841] H73=27887
Rotor noise Teduction by serrated brass strip
attachment to blade leading edges

[ NASA-TH-D=T7371] NT73-27898
Proagram son@ary of research project for sonic

inlet technology involving design concapts for

aeredynanic perforbance and noise suppression -

vol. 1

[HASA=CE=1211261] N73=-28731

Research project for noise smppression of sonic
inlets used with turbofan enqines and
improvepent in engire inlet flow characteristics
- ¥Yol. 2
[NASR=CR=-12%1127]

pnalysis of internal noise field of two
axrisymmetric sonic inlet models-for nolse
sappression of turbofan engime inlets - Vol. 3
[ RAaSa-CR-121128B1 . N73-28733

veloclty decay and acoustic characteristics of
varicus nozzle geometries with forward velocity

3 [ ¥ASA=TN-I-68259] H73-29183

‘Desiqn and tests of lift fan exhaust suppression
gvsten for future ¥POL aircraft noise qoals
[ NASA-CR=1211081} ' W73-29B12

HOISE SPECTERA

Aircraft engine fan noise radiation from inlet and
discharge ducts, describing wind tunnel tests
and noise spectra at various blade tip speeds

: AT3=-37288

Fan aconstic peasurements by hot-wire anemometers
in anechoic chamber, dlscussing turbunlent flow
characteristics, noise spectra, wire velocity
spectra and blade tip shape

W73-28732

173=-37289
Turbofan suctien noise level peasurements,
discussing octave noise analysis, angular
velocity distributions, discharge coefficieat,
takeoff and landing operations H
: +AT3=37816
Short term gvre drift measurements.
t . A73=-38081
Heasurement of sound power: levels, power spactra,
and directivity patterns for jet exit velocities
of P=1112 aircraft
[ HASA=TH=D=7376] N73-28969
Developnent of method for calculating near field
noise level of free jet and influence of ground
effect on noise produced hy v/STOL aircraft
aperation
i . N73~29907



HOISE TOLERAHKCE

HOISE TOLEEAKCEB
aircraft noise disruption in public schools = B
definition of anm impasse.
A73=-37282
NOSE WHBELS
Analysis of loads inposed on nose gear retraction
system of T-34 aircraft to determine critical
nechanical adjustments
[ ap=-7627291 R73-28991
HOZZLE DESIGH
Noise reducing choked ssonic/ inlet design for
¥/5T0L qet aircraft, discussing aerodynamic
theoretical and experimental studies
E73=372495
Developnent of verformance equations for
cryptogteady-flov energy separator over widest
range of operating conditions for turbojet engines
[AD-T7620301 R73-2B787
Analysis of cryptosteady-flow enerqy separation in
torbojet engines and application to pozzle design
rap=7620311 R73-28751
Desiqe and development of cryptosteady energy
separator for use with turboijet engines en
supersonic atroraft
[ap=7620321 R73~-28752
Telocity decay and acoustic characteristics of
various nozzle geowetries with forward velocity
[HASA-TH~X-68259] N73=-29183
NOZZLE FLOW
herodynanic neise of STOL engine-over-wing
confiquration using nozzle deflector
TWASA-TH-XI-2871) N73=-27B97
Development of performance equations for
cryptosteady-€flow enerqy separator over widest
range of operating conditions for turbojet engines
[AD=762030}% N73=28747
inalysis of cryptosteady-flow energy separation in
turbojet engines ané application to nozzle desiqn
[AD=76203%1 N73=28751
Desiqn and developnent of cryptosteady eneray
separator for uyse with turbeo{et engines on
suparsonic ailrcraft
[AD=762032] N73-28752
BUMERICAL CONTROL
Hetering and spacing with computerized ARTS ITI
ATC system, discussing display for heading,
speed and altitude commands

OCEAR SURFACE
Keltipath channel characterization for Aerosat,
R73-38755

A73-38462

OFFSHORE PLATFORNS
k proposed littoral airport,
R73~37280
International Conference on Offshore Airport
Technoloqy, 15t, Bethesda, Md.,, April 29=May 2,
1973, Proceedings. Volune 2.
A73=37781
Epvironpental considerations for offshore airports.
a73-37742
Urban and reqional planning aspects of offshore
airpert technology.
AT3=37743
An offshore airpert in Sydney reqion = Seview of a
1972 feasibility study.
A73-37744
Machinery to be developed for an offshore airport
congtructed by reclamation.
A73-37748
Floating offshore airport in Osaka Bay, Japam -
Digest of prelimipary engineering study.
A73=37747
Floating superport,
A73-37748
large floating ocean platforms for Us Havy bases,
discussing cancrete construction techniques and
costs for different configurations

AT3=-37749
Yew Tork offshore airport feasibility study.
[FAA-RD=73=45 473-37750

OFBOARD EQUIPKERT
Early operational experience with the L=1011
On=~Board Weight and Salance Systea.
[ SANE PAPER 9861 A73-37890

i=-38

SURJBCT INDEX

OFE DINBRSIORAL PLOW
b nev method of solving one-dimensional umsteady
flow equations and its application to shock wave -
stability in sonic inlets.
ATI=-30523
OPERATIONAL PROBLEMS
Corporate aircraft desiqn and operational
problens, including supercritical wing and
vasp=waist body desiqn, airport privatesairline
interfaces, noise criteria, flight simulation
and ATC
a73-39218
OPBERATIONS EESEARCH
Analysis of rigid airship cperations for
coklercial carge handling in Tnited Kiagdon
{CRANFIELD=CTS=3] N73-28985
OPEEATOR PERFORNABCE
The air traffic controller and control capacity.
A73=-37811
OPERATORS (MATHEMATICS)
A projection operator algorithm for optimal
control praoblems with unspecified initial state
values.
3173=-38080
OPTINAL CONTROL
Synthesis of the optimal characteristics of the
engines of multiengine systems
A73-37187
bk parameter optimisation technique applied to the
desidn of flight control systems.
L73-~37409
Jeint Automatic Control tonference, 14th, Ohio
State Dniversity, Coluombas, Ohio, June 20-22, 1973,
Preprints of Technical Papers.
A73-380298
On the use of sinqular perturbatiecn methods in the
selution of variational problens,
A73-38038
Identification of IT-2B stability and coptrol
derivatives via the paxioum likelibood method.
B73-38083
Optipal aircraft collision avoidance.
AT3=3B0S0
A new approach to the 'inverse problem of optimal
control theory' by use of a generalized performance
index /GPI/.
A73-38063
A projection operator algoritkm for optimal
control problens with unspecified initial state
values.
A73-38068
Digital flight control desigm using implicit medel
following.,
[AIAE PAPER 73-648) A73-38783
Antomatic control of adverse vaw in the lamding
environment using optimal control theory.
TAIARR PAPER 73-8611 AT3=3B799
L practical load relief control system desiqned
with modern control technigues.,
[AIAA PAPER 73=863) 373-38801
OPTINIBATIONR
Synposiun on Optimisation iz Aircraft Desiga,
London, England, November 15, 1972, Proceedings.
A73-37805
Simplex method for linear programming for
conputerized desiqn global optimizatien problems
involving large numbers of equations and variables
A73-37406
Military aircraft structure compunterized design
optimization procedures based on local optimua
and stiffness requirements
AT3=37807
The optimisation of wing desiqn.
A73=37608
Conputerized optimization of interrelated
airframe/engine desiqn parameters against
variable criteria to satisfy performance
constraints in air superiority fighter desiqgn
[ATAR PAPER 73-800) 173-3837¢
ORBIT CALCULATION
Coaputer programs for aircraft position and
stationary satellite orbit determination from
radar rang¢e and rate measuremehbts
[ESRO~CR=811 N73-288650
OVERPRESSURE
Characteristic overpressure of a supersonic
transport of gqiven length in a hoeogepeous atnosphere.
L73=38006



SUBJECT INDEE

OXIDATION RESISTARCE
HBigh temperature cyclic orxidation resistance tests
on Ni=, Co~ and Pe-base alloys for aircratt gas
turbine engines
A73-37496

PAHANA
Analysis of fliqht hazards caused by bird strikes
ot alrcraft flying in Panama Canal 2Zone
fap-7631123
PARACHUOTRE DBSCENT
pavelopuent of equations of sotion for
longitudinal suspension line wave motien during
parachute deployment process
: [HASA~TM=-X=69498]
PARTICLE EBISSIOR .
Book - Bngine emissions: Pollutant forsation and
measuremnent.
BT3I=38321

H73=-28957

N73=-28989

PARTICLE INTERACTIONS
Effects of particle seeding or jet exbaust noise
] H73-2B150
PAEYITIONS (STRUCTURES)

. Dynamic response of light partitiems to gonic boom
noting theoretical computation and scale nodel
tests

. [TISL-23,/721]
PASSENGBR BRIECHAFRT
STOL passendger aircraft ride smoothing control
aysten based on wertical apnd lateral
acceleration limits for design flight condition
of 7 fps rns gust velocity :
[ATIRA PAPER 73~-885) 273-38821
Design and characteristics of augmentor wing
gruise bloving walveless system for S5TOL
passenger aircraft to define reguirements for
test facilitles - Vol. 2

H73-27910

[¥BSA=-CR=-1105701 N13=-27907
PASSENGERS
Automation of airline passenger processing.
i A73-37804
PAYBEENTS

Evaluation of structural layers in flexilhle
pavement during simulated aircraft traffic
(aD=-7621311 N73-29189
preliminary analysis of possible factors
associated with asphaltic concrete airfield
pavement defects
[aD=T762804)
PARPORMANCE PREDICTION
Whole aircraft and component design optimization,
discussing criteria, constraints and performance
prediction accuracy during feasibility analysis
and project desian

NT3=-29150

R73=37410
Desiqn method of the axial-flow blade row on
sodified isolated aerofolil theory with interference
coefficlent. II - The influence of the aercdynanmic
parameter on the fan performance at low flow Tata,.
L 273-37671
fThe prediction of pilot acceptance for a large

.alrcraft,
' . 173-38073
PREFORMANCE TESIS
ACLS CC-115 podel sipulation, test analysis and
correlation.
A73-37693
Navigation and landing aid systeas in-£flight and
gronnd performance nonitoring, discussing
safety, legal, operational and econonic aspects
- 173-37802
Questionnaire survey covering developaent,
gualification, acceptance and flight test roles
in achieving aeraspace vebicles systens
effectiveness /reliability, maintainability and
safety/
A73-39248
Evaluation of air cushion vehicle operations over
railroad beds and secendary Toads and analysis
of dypaaic respense to geometric obstacles
[aAD-T762169] R73=-27920
Performance tests to deteraine fore and aft
elastic response characteristics of aircraft
tires with bias ply, bias-belted, and
radial-belted design

[HASA=-THA=-X=69570] W73-28987

B=39

FILUT PERFORBANCE

Fabrication and mechanical testing of high
prossure ratioc compresser
[ NASA=-CR-1211931 W73-29463
Flight tests of VHF Onnirange navigation and Tacan
systens to deternine bearing error carves
(FAaR=RD=-72-73]
Status of civil airline ipplementation of
all-weather landings in Burope and Onited Kingdom
[ ¥TR=6211) H73=29711
PERIPHERAL JBT FLOW
static performance of plenun and peripheral et
ailr cushions.
AT3=31703

Theory and experiments for air cushion landing
systen - 3 ground jet councept.

¥73=-29710

BR73~37704
PERSONREL MAHAGEMERT
¢rew discipline factors in aircraft accident
statistics, linking pllot-related accidents to
crew carelessness, flight Tegqulation infractiocns
and unfamiliarity with flight comditions .
173-39216

aAirline fliqht crew nanagement and goordination
procedures, outlining self=4iscipline ~
philoasophies and criteria, flight training and
simulation, and performance records
AT3I=-39217
PERTURBATION THEORY
on the use of singular perturbation methods in the
solution of wariational problems.
373-38038

PHOTOGRAPHIC EQUIPHAERT
Logistic performance data book for RP=-OC
photographic reconnalissahce systen to shov
reliability, maintainability, logistic support,
and operating problemns
(RD=-762232]
PEYSICAL PEOPERTIES
Physical properties of aluminun alloys, titanion
alloys, and stainless steels for aerospace
airframes .
[ap=7623051 N73=28587
BILOT ERROR . )
ihternal operatlional environhett effects on pilot
errors in commercial alrcraft flights in terms

¥73-28970

of nan wachine interface and £light deck desiagn
a73-37728
systens for collision avoidance = Bn overviev.
A73-38867

aircraft accident involving 1-1011 aircraft crash
near Miami, Flerida on 29 Dec. 1972 during
examination of suspected nose gear malfunction .
[ ATSE=ARR-73=18] N73-28984
PILOT PERPORMANCE
sypposium on Plight Deck Eanviromment and Pilot
§¥orkload, London, England, Xarch 15, 1973,
Proceedings.
* AT3=37726
Traneport aircraft external operational
environment factors, discossipng pavigation, ATC,
airspace, flight and pilot workload conditions
273=37727
Twe man crew cockpit design for commercilal 737 jet
transport aircraft, discussipg pilot visien,
control and display panels and avionics
dispesition
R73«37729
5TOL pilot functional requirements on air
transportation system in teras of airport
design, aireraft, ATC, route selection,
navigation and communications
A73-37730
Flight deck management and pilot operation
priorities in high pressure and emergency
situations, using integrated
aircraft-environment mental medel
AT3=3773%
cockpit layont effects on pilot and flight crew
activities, using in=-flight observatian,
photography and pilot aye novement evalunation
173=-37733
Cockpit aocck=ups and simalator desiga for pilot
workload assessment for Concorde program and
¥/STOL research
173=37735



PILOT TRAINING

Fixed base sipvlation of variable stability T-33
bandling gualities, considering pilot
performance in pitch tracking during atmospheric
turbulence
A73-38072
The prediction of pilot acceptance for a large
aircraft.
AT73=38073
Crew discipline factors in aircraft accident
statistics, linking pilot-related accidents to
crevw carelessness, flight regulation infractions
and upfamiliarity with flight conditions
373-39216
Analysis of aircraft stractural loads in
cperaticnal flight to determine effects of pilot
performance and aircraft characteristics
(AGARD~R=608] N73=27895
Analysis of pilot perforpance and short takeoff
aircraft characteristics during landing appreach
[ AD=T762566] N73-29000
PILOT THAIWING
Guidelines for assessing acceptability of pilat
ground trainer devices based on sipulated
aircraft maneuvers
[Faa=-N2-73-15] H73=-29139
Fog chanber low visibility landing simulation filnm
for pilet training
[ FAA=RD=73-61] H73-29707
PIPBLIKES
Floating suopexrport.
B73-37748
PIPES {TUBES)
Book - Criteria for current and advanced aircraft
hydraulic tuebinog,
[ SAE SP=3761 AT3~37863
Commercial Jet transport aircraft hydraulic fuel
distribution tubing systems, discussing
maintenance, fabrication problems, fittings,
quelity control and materials
[ SAE 5P=378] L73-37860
The application of Arnco 21=6~9 steel tubing to
the DC-10 hydraulic systan.
[SAE sP-378) 173-37865
Aircraft hydraulic tubing permissible defacts in
Cr=-¥i=-hn, Al and Ti tubes and return lines,
nating wall thickness, chafing, denting, weld
sean cracks and ilaopulse tests
[ SAE SP=-37B] 273=-37866
Defects in high quality aircraft tubing and
inspection methods.
[SAE Sp-378) a73-37867
Quality requirements for Ti=-321-2.5V annealed and
©0ld worked hydraulic tubing.
[S2E 5P=-37R] A73=-37868
Production of emtruded tuwbe hollows for titaninm
331-2.5¥ hydraulic tubing.
[SAE sp-3781 AT3I=-37869
The develophient and control of crystalloqraphic
texture in 331-2.5% titapiun alloy tubing.
[SaE sPr-31781 A73=37B70
The effects of crystallographic texture on the
nechanical and fracture properties of Ti=3R1=2.5V
hydraulic tubing.

[ SAR S5P=378] . AT3-37871
Surface conditioning of titanium alloy tubing.
{SAE 8P=37B] aA73-37872

application of the bydrostatic extrusion process
toward production of 3a1-2.5¥ titaniua alloy
hydrawlic tubing.
[ 5AE 5P=37817 173-37873
PITCHYUG HOBREES
Prediction of the 1ift and moment on a slender
¢ylinder-segoment wing~body combination.
273-38007
On the aerodynamic danping moment in pitch of a
rigid helicopter rotor in hovering, I -~ Experimental
phase.
. 173=-38281
PLASTIC AYRCEAFT SYRUCEURES
Feasibility study of skirt confiqurations and
bateriales for am ACLS aircraft.
- A73-37696
Compodite fabrication and structural design for
commercial aircraft, discussing graphite poat
installation and +teocting and pultrgsion and
avtoclave -nolding processes
(SHE PAPEE EBH 73-T717] AT3=~38497

A=40

"SUBJECT INDEX

PLENDK CHANBERS ,
Static performance of plenus and peripheral et
air cushions.
AT3=37703
PLOG HOZZLES
Flyover and static tests of noise and thrust
performance of two spoke, suppressor plug
nozzles and basic pluqg nozzile
[ HASA-TH-X=2856] N73-28735
PLUMES
Jet enqgine exhaust plume effects on solid bodies,
exanining nozzle drag effects, nozzle geometry,
plune ertrainment and shape, wind tunnel tests
and pressure effects
473-38651
Developnent of techniques for simulating infrared
ehission frop turbojet aircraft exhaust plumes
[aD=-7631231 ¥73=299¢7
FOSITION ERRORS
An 1in-flight investigation of the influence of
flying gnalities on precision weapons delivery.
[ATIAA PRPER 73=7831) A73-37452
POTEFTIAL FLOW
Interference between a wing and a surface of
velocity discontinuity,
A73-37890
POWDEER METALLURGY
Nitride inclusions in titanium ingets - B study of
pogaible sources in the production of
nagnesiun=redsced sponge.
A73-39026
POWER EFFICIENMCY
The development of propulsion systems in the case
of airliners
a73-38120
PONEE SPRCTRE
Short term gyro drift measurementa.
A73~38081
PEEDICTION ANALYSIS TECHRIOQUES
FPixed base sinelation of variable stability T=33
handling gualities, considering pilot
performence in pitch trackiang during atrospheric
tarkulence
R73=-38072
Development of computer nodel to simulate air
traffic venditions in Los Angeles, Califormnia
ares in 71982
[MTE=63861] N73=29706
Developnent of procedures for predicting fatigue
1ife of aircraft structures based on fracture
rechanics, crack propagation, and residmal
static strength anlaysis
{ AGARDI~LS=62] W713=-29920
Developoment of fatligue life prediction procedures
based on measured stress~time histories and
nathenatical podel for description of randenm
vibrations
N73-294926
EBffect of environment and stress-~cyeling on
in=sarvice structural failure of alrframes and
Progeduresz for predicting safe operatiocnal
conditions
B73=-29929
Application of growth rate data and analytical
retardation nodels for predicting crack growth
ander variable amplitude loading
¥73-29932
knalysis of errors in fatigue life prediction
procedures and methods for improving accuracy of
prediction analysis techniques
H732-29938
PEESSURE DISTRIBUTION
Effect of yaw ob supersonic and hypersonic flow
gver delta wings.
A73=-3800B
Pressure fields over hypersonic wing-hodiles at
noderate incideance.
A73=-39808
Pornulation and developnent of computer analysis
for calculating streaplines and pressure
distributions around two~dimensional isolated
nacelles at transonic speeds
{HASA=-CR=2217 ] N73=27830
Analysis of surface pressure fluctuations froo jet
inpingesent ovu inclined flat plate vith
application to design of aircraft with
externally bloun flaps
N73=29909



SUBJBCT INDEX

PEBSSURRE EFFPECES
Evaluation of P-15 inlet dynamic distortion.
fATAL PAPER T73-T84]} A73=37058
PEESSURE HEBASUREMEEES
Keasuremeats of surface pressure on an elliptic
airfoil oscillating in opiform £lowv.
A73=37374
PRESSURE PULSBS
Honlinear response of plates subiected to inplane
and lateral pressure pulses.
173-39547
analysis of supersonic jet alrcraft noise using
floctuating jet pressures to characterize the
sources .
[AD=-762296] N73-27923
PRESSURE SENSORS
Jet engine poise reduction techpology and design,
discussing sonic pressure probes, high bypass
turbofan engines, noise source fluctuations and
far field measurements
A73=-37287
Measurements of surface pressure om an elliptic
airfoil oscillating in uniform flow.
. A73-37378%
PRBSTRESSING
Wonlinear response of plates subjected to inplane
and lateral pressure pulses.
B73=39547
PROBABILITY THROEY
Probability theory for vibrational strength of
turbonachine parts, calculating statistical
maximum stress for givenm stress distributiocn
conditions
a73=-377277
PEODUCTION RHGIBBERIEG
Cosputer aided design-drafting /CADD/ —
Engibeering/manufactaring tool.
[ATAA PAPER T3-793] B73=-37460,
Developuent of method for determining cost
functions invelving aircraft rewvork and engine
repair proqra@s at military installatien
[AD=761875] N73-29135
EROPANE
provane aerosol dispenser for cold fog dissipation
at airfields
[AD=-T7622921 ¥73-28635
PROFBLLER FANS
pircraft installation requirepents and
considerations for variable pitch fan engines.
TRIAA PRPER 73-B07) h?3-31465
PROPULSION SYSEES CONEFIGSURATIONS
The Dolphin airship with an undulating propalsion
systen - Surface and width of the fuselage
' A73-38122
Rupanian contributions regarding the application
of the Coanda effect
' . . 273-38303
aircraft ecopnomics and its effect on propulsion
systen desian.
[AthA PAPER 73-8081 A73-238372
Logistic performance data boock on propulsion
systen for KC=-135 aircraft to show reliability,
paintenance, costs, and problems
[AD=-7622171 W73-2B962
cCopputer sipulation of aircraft notions and
propulsion system -dynapics for YF=12 aircraft
under supersonic comditions
[NASA-EM-X-62245) R73=-28950
PROPULSION SISTER PERPORRAECE
On the role of the radiation directivity in nelse
reduction for STOL aircraft.
A73-37277
F=12 gerles aircraft propmlsion system performance
and developpent.
[AIAR PAPER 73-821] 373=37473
optimue propulsien systen desian for advanced
techpology commercial transport, enphasizing low
poise and emission, performance, reliability,
‘paintainability and ecopomics
[AIAR PRPER 72=T60] A73-3B648B
RE=-211 turbofan engine developmeat, jo~service
problens and medifications for performance

improvenent
173-39660
Four YTOL propulsion concepts conpared
parametrically for subsonic applications with

three types of aircrafts
[ FASA=TH-X-6827%] H?3-29810

a-41

RADAR HAVIGATION

PYLONS
4ind tunnel tests to detervine effects of podified
engine nacelle on stahility and contrg
characteristics of D=9 aircraft with eaphasis
on deep stall reqline -
[ HASR=CR-1212201 N73=-279068

QUADRATIC PROGRANBIHG .
2 new approach to theé *inverse problem of optimal
control theory' by use of a geperalized pe;fornance

index /GPI/.
A73=-38063

QUALITY COETROL
pircraft radio equipment manufacture, assembling,
mountiag, installing and testinqg, discussing
hangar installatior, bundle elements, castings,
printed circuits and welding techniques
: 473=37767
Book - Criteria for current and advanced aircraft
hydraulic tubing.
[ SAE SP=-378] . 273-37863
Commercial {et transport aircraft hydraulic fuel
distribution tubing systems, discussing
maintenance, fabrication problems, fittings,
quality control and materials
[ SRR SP-3781 A73-37864
aircraft hydraulic tubing peroissible defects io
Cr=Ni-Mn, A1 and Ti tubes and return lines,
noting wall thickness, chafing, denting, weld
sean cracks and impulse tests
[(SAE sP=378] A73-37866
Defects in high guality alrcraft tubing and
inspection methods.
[ SAE 5p-378] 273=37867
pguality requirenents for T7i~341=2.5¥ annealed and
cold worked hydraulic¢ tubing.
[ SAE SP=3781 . ) A73=-37858

R
RADAR BEACONS

Autorpatic airecraft altitude reporting nsimg air

traffic control radar beacon systenm
. [ PaA-RD=73=84] H73=-28688
BADAR CLUTTER HAPS

Technical evaloatien of weather clatter
feasibility nodel to provide air traffic
controllers with weather display of air traffic
and contour deplction of weather detected by radar
[ PAR=NR=T73-18) N73-25054

RADAR DATR

NAS enroute autosated flight and radar data
processing, deseribing copmunication facilities,
conputer complex, software, data entry, display
function and ATC personnel interface

A73=-3848664
EADAE DETECTION

Technical evaluation of weather clutter
feasibility model to provide air traffic
controllers with, weatber display of air traffic
and contour depiction of weather detected by radar
[ FAA~NA=73-08] H73=-290904

EADAR EQUIPMERT
Secondary surveillance radar - Current usage and
jinprovements.
A73-37808
pevelopment and characteristics of radar systeno
for inproved air traffic control S
[ FAR=RD=73=-1001] ¥73-29703
HERDAE IMAGERY

Developkent and characteristics of redar systen
for improved air traffic control

 {FAR=RD=73-100] ¥73-29703

Flight tests of light aircraft to deternine
detection by teruinal radar observer for various
conditions of flight
[ P2A=NR-73=50] _ . ¥73=-29705

RADAR -MEASOREHENT -

Tall buildings induced microvave scattering
coefficient measurement with helicopter-borne
bistatic pulse radar, explaining coefficlent
dependence on aziwmuth, elevation and range

A73~39127
BADAR SAVIGATION C

Upited States en route air traffic control systems.

' A73-37810



EADEZR SCATTERING

3BTS II automated air traffic control systens.
273-38863
HADARR SCATTERING
Multipath channel characterization for lerosat.
A73-38755
Tall buildings induced microwave scattering
coefficient peasurement witk kelicopter-borne
bistatic polse radar, explaining coefficient
dependence on azimuth, elevation and range
173=39127
BADAR TARGEEFS
Flight tests of light aircraft to deternine
detection by terminal radar observer for various
conditions of flight
[ PAA-NA~T73=501
BADAR TRACKIKG
ATC enroute automation program using radar
tracking apd copputer readout systen, deseribing
terninal tratfic controel, wake vortices and
aircraft spacing

¥73=-29705

273-3843%
Flidht tests of light aircraft to determine
detection by terminal radar observer for various
conditions of flight
[FAR=NHA-73~5Q]
RADIATION DISTRIBOTION
On the role of the radiation directivity in noise
reduction for STOL aircraft.

B73=-29705

B73=37277
BADIATIVE HEAY PRAHNSFER
Experimental measurenent of heat trapsfer to a
cylinder ipmersed in a larqge aviation-fuel fire.
[RSEE PAPER 73-BT-2j 373=349565
RADIO BEACOES
Radiation pattern of a low=frequency beacon
artenna located on a semi-elliptic terrain
irregularity.
A73=37716
ASTRO-DABS communication systen with hybrid
satellite and terrestrial discrete address
beacon system for accurate aerial surveillance
and navigation with reliable data link
B73-38759
BADIQ COBMUDEICATION
The RRINC plan for implementing air/ground DATALEIER.
A73-38758
RADIO BOUIPNENT
Aircraft radic equipment nanufacture, assembling,
oounting, installing and testing, discussing
hangar installation, bundle elements, castings,
printed circuits and welding technigues
A73-37767
legistic perfornance data beok for C-=1813 aircraft
radio navigation system to show reliability,
@aintainability, logistics support, and
operating problens
[RD-T7622501
BADIC FRRQUEHCY INTERFERENCE
Radio necise from towns - Heasored from an airplane,
173-37675
Secondary surveillance radar - Current usage and
improvenents.

H73=2B971

873=-374908
Badio frequency interference tests of THF
omnirange, instrument landing systems, and
glideslope indicators to deternine required
qecqraphical separation for gqround stations
fREPT—S23—U76H695*00111H-VOLﬂ2] H73=20712
BADIO HAVIGATION
hoalysis of very low freguency radio signals for
aircraft area navigation to showu capability for
continental flight redundancy and reliability
[AD-7614939) N73-28651
Loqgistic perforpmance data book for C=141h aircraft
radio pavigation systen to show reliability,
maintainability, logistics support, and
operating probleas
{AD=762250]
BAYDOH LOADS
Supparies of papers presented to AGARD conference
on randoa load fatique
[ AGARD~AR-58 1
BAHGE BAMD BANGE HATE TRACKING
Computer programs for aircraft position and
stationary satellite orbit deterpination from
radar iauye aud rate measurenents
[ESRO-CE~811

N73-28971

u73-28888

N73=28650

=iz

SDBJECY INDER

BAEGEFINDING
Deternination of bomb range of low drag bombs
delivered by fighter aircraft
[AD=7625Q00]
BRECEPTIOR DIVERSITY
UHF airborne antenna diversity combiner for signal
reception using correlationm technigue for vhase
variation removal to improve SNE and gain
173-38725

N73-29992

RECLAMATIOR
Bachlnery to be develaped for an offshore airport
constructed by reclapation.
AT3~3778¢6
RECOUHAISSARCE RIBCRAFT

Copputer sioulation of aircraft motions and
propulsion systen dynanics for ¥F=12 aircraft
under supersonic conditions
[HASA~TH=-X=62285]

Ground vibration tests of YP=12 aircraft to
deternine frequency response data, measured node
lines, and elastic mode shapes for aircraft
conpanents
[NES5A=-TH~X~28801]

BECOUVERABILITY

Drone launch and recovery reliability requirepents
for target, reconnalssance, air-to=air conmbat,
high altitude endurance and defensa suppression
nissions

B¥3-2399h

N73-29944

A73-37581

The Jindivik Drone Program to denonstrate air
cushion launch ahd recovery.

173-37697
BRECOYERY
hir cushion landing system /ACLS/ application to
Jindivik target drome aircraft for recovery
inprovenent, considering flight performance
degqradation
AT73-37698
BECTADGULAR PLATES

Honlinear response of plates subfected to inplane
and lateral pressure pulses.

A73-39547
REDOCRION (CHEMISTRY)

Witride inclusions in titaniunm ingots - & stady of
possible sources in the production of
nagnesiun-reduced sponge.

473=-39026
HEEDUEDAECY

Redundant systen design for advanced digital

flight control.
[ATIRE PRPER 73-846]
BEGULATIONS
D.5.5.R. laws and requlations reqarding civil air
transport equipnent cperations ard maintepance,
considering personnel training and safety
A73-38119

AT3I-38785

BBIOPORCED PLASTEICS
Boron epoxy, polyimide and alupinum conposite
naterials for cost effective hiqh perforsmance
alrcraft and turbine engine structures,
assessing developnent and application status

[ SAhYE PAPER 992] L73-378%2
Boron=stiffened longerons on the B=1.
{SHE PAPER EHM 73=~719) AT3-38099

RELIABILITY AHALYSIS
RTC enroute automaticn program using radar
tracking and coopater readout system, describing
terninal traffic comtrel, wake vortices and
aircraft spacing

L73~38839

Developnant of mathematical model for determining
replacement criteria for aircraft structural
conponents
[(AD=762226) RB73-27921

Logistlc performance data book for C=5R aircraft
landing gear to show systen reliability,
paintainability, logistic support coat, and
perforrance data
[AD=-762248B] W73-28963

Logistic perforunance data book for C-130E aireraft
propalsion system to shov reliability,
aaintainability, logistic support costs, and
operational problens
[AD~752289]

Logistic performance data book for UH=1F
kelicopter airframe to show reliability,
naintainability, logistic costs, and operational
prohlens
[AD=-762251)]

W73-28960

H73=28965
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Logistie performance data book for C-5A airframe
to show reiiability, maintainability, logistics
support, and operating preoblens
[aD-762233) N73=-28968
Logistic performance data hook for F-4B aircraft
fire control system to show reliability,
maintapability, logistics support, and operating
problemps .
fAD~-7€22291 ¥73-289E9
Logistics perforpance data book for RP-4C aircraft
landing gear system to show reliability,
maintainability, logistics suppert, and
oparating problems .
[aD-7622311] B73=-28%70
Loqistic performance data book for C=1412 aircraft
radio navigation system to show reliability,
paintaipnability, logistics support, and
operating problens
[AD-7622580) R73=-28971
Logistic performance data book for KC-135 aircraft
electrical power systeo to shov reliability.
maintainability, loqlstics support, and
operating problems
rap=-7622251 K73-28972
Logistie performance data book for P-U4R flight
control system to show reliability,
maintaipability, logistic support, and operating
problers
{AD~-762230] ¥73-28973
Loglistic performance data book for RF=UC
photaqraphic reconnaissance systen to shov
reliability, maintainability, loqistic support,
and operating problens
[AD=7622321 N73-28974
Procedures for evaluating fatigue quality of
aireraft structures based on fatigue 1life, crack
propagation, and residual strength
. NT73~25925
Application of high strength structural paterials
for aerospace vehicles and ose of fracture
caontrol procedures for improved damage tolerance
N73=-29928
BRELIABILITY BUGINEBHIUG
U.5. instrument landing systen performance
ipprovenents, considering terrain and weather
effects, installatieon requirements, alrport
linitations, accaracy, reliability and
maintaipability
A73=-37805
pevelopment of fatigue life prediction procedures
bagsed on measured stres=—time histories and
pathepatical model for description of random
vibraticons :
N73-29926
ERHOTRE COHTROL
Application of self=-crganizing control to Ttesote
piloting of vehicles.
a73~37332
RBHORE SBUOSORS
Application of self-organizing control to renmote
piloting of wehicles.
273-37332

BREHOFELY PILOTED VEHICLES
Application of self-organizing contrel to remote
piloting of vehicles,
573=37332
RESCUE OPBRATIONS
all-wheel drive fire fighting equipment evoluticn
under impact of wide bodied aircraft introduction
173=-39¢661
BESBARCA LIRCEAFT
Testing noise-reduclng approach techniques with
the HPB 320 research aircraft of the DFVLE
173-38265

RRSELRCE ARD DEVELOPHERHUT .
A new approach to aircraft design education.
[AIAR PAPEFR 73-7871] A73-37457
Research and developpent program plan for air
traffic control technology iavelving data
display and data entry
[ FRA=-ED=~16~11 H73-28647
HESDARCH PROJECTS
ONEHR activities for 1972
§73-28933
RIBS ({SUPFORIS)
Tncremental forginag of parts with crass-ribs.
[SEE PAPER BF 73=164] " A73=38503

A-43

BODTINES

RIGID BOTORS
Longitudinal-torsional vibrations of rotors
. A73-39374
RIGID STRUCTUORES
Plight-mechanics analysis of varlous flight
conditions of conventional aircraft. ¥VIIT/1 =
Hechanical foundations: Kinematic equations of
motlon of a rigid body
A73=-38123

RIVETED JOIETS
deldbonding/rivetbonding - Application testing of
thin gauge aircraft copmpen=ats.
[AIALR PAPER 73-805] +' AT3=37464
Effect of friction forces on fatigue breakdows of
bolted and riveted 4joints in airframes
[AD-T61046 ] N73-28539
BOCER® PEOPBLLANES
Russian booX - Puels and lubricants for f£light

vehicles.
A73-3776%
BOLLIUG HOBBUWES
bevelopnent of rolling manenver fatigue load data
for P-5 and F~105 aircraft based on statistical
£Flight lcads data
[Ap=T7610491] N73=-27915
BROTARY WIEG AIBCRAPT .
Rotary and fixed wing aircraft growth factors from
igplicit differentiatien of qross veight
relative to fized weight
[ SAHE PAPER 9521 : 473-37880
BEOTARY QINGS
L parametric weights study of a compesite material
props/rotor blade. Y
[ SA¥E P2APER 950] A73=-37878
On the aercdynamic damping moment in pitch of a
rigid helicopter rotor im hovering. I - Bxzperinental

phase. .
a73=-38281
Design, reliability apalysis, paintainability, and
cost effectiveness of expendable rotor blades
for UE=1 helicopter rotary wing .
[a0=-762196) - H73-27926
Humerical methods for determining unsteady
aerodvpamic forces on helicopter rotor blades to
show 1ift distribution as functlon of vealocity
conponent norpal to blades
[ NASA-TT=P=150391 ¥73-28981
ROTOR BLADES
" Desigpn method of the axial-flow blade row on
modified isolated aerofoil theory with interference
coefficient., II = The influence of the aercdynamic
paraneter on the fan performance at low flow rate.
a73=-376M
Rotor noise reduction by serrated brass strip
attachoent to blade leading edges
[ NASR=-TR=-D-7371] ¥73-27898
Design, reliability apalysis, maintainability, and
cost effectiveness of expendable rotor blades
for DH=1 helicopter rotary wing
[AD=7621941] W73=27926
Plight tests of CH-G7 helicopter to determine
structural performance of boron-reinforced epoxy
aft rotor blades
[ AD=-7621991 ' N73=-27927
Numerical analysis of variable pitch compressor
rotor blades for redoction of rotor vibrations
[AD=762228] B73-28706
EOTOR BLADES (TURBOBMACHINEBRY) +
talculating the fundanental oscillations 1w
turboengline blades with different types of excitation.
173=-37778
Longitudinal=torsional vibrations of rotors
o A73=-393T4
Blade synchronous rotation about pitch axis in
single stage axial compressor at front of gas
turbine engine during fan rotation
173-39663
ROTORS
Process for welding compressor and turbine blades
to rotors and discs of jet etgines
[ NASA-CASE=-LEE=-10533-1] H73-28515
ROOTIDES
L computar-aided desigu procedure to appreoxinate
aircraft area curve shapes.
[SA¥E PAPER 9B2] aA73-37888



ROBEAY CODDIRIOQMS

ROUOAT COLDITIONS
lir cushion landing systems for aircraft mobility
on unprepared surfaces, considering refraction,
vertical enerqgy absorption, braking, steering
and weight and pouwer reduction
373=-37677
LA=4 aircraft air cushion landing systen RCLS
develeopnent tests covering static and mobile
ground tests, flight tests and performance fronm
and to various smrfaces
A73=37692
Bunway condition effects on landing safety,
discussing surface friction, approach control,
skidding, directional control, water and ice
conditions, tires and brakes
h73=-39220
RURQAY LIGHTS
Developoent, characteristics, and operation of
test facility for determining effectiveness of
runvay lighting systens under various
atbospheric conditions
FPAD-BD=71=941 W73=29741
BUDDLYS
Floatiang offshore airpert in Osaka Bay, Japan =
Digest of preliminary engineering study.
R73=37787
Operational considerations in the design of
airports.,
373=-37820
bualysis and recommewdations concernimg relazation
of spacing requirements for independent IFR
parallel approaches into closely spaced runvays
[ HTR=6282 % R73=-28129
Guidelines for evaluatien and maiotenance of
expedient-surfaced airfield facilities
TaD~7621261 w73=-29137
Installatioc of ¥M19 airfield landing mat and
ancillary lteas
[AD=-762137) N73=29158
Evaluation of structural lavers in flezihle
pavenent during sinulated aircraft traffic
Tap=7621311 N73=29189
Prelininary analysis of possible factors
associated with asphaltic concrete airfield
parenent defects
fAD=762000 ] B73=-29150
Lnalysis of factors affecting feasihility of
nininizing rubway spacings for increased air
terminal operational capacity - Vol. 2
{ FAA=BD=72-58=-F0L=2] H73=29709

S<=3 BIRCRAPT
5=3L aircraft systens, performance apd design,
discussing fliqht sigulation, wind tunnel tests,
veapons systems, flutter tests, avionics, TP~38
engine, stalls and computer prograomaing
[AIAR PAPER 73-7781 373-38367
SLFEEY DBVYICES
Lll~wheel drive fire fighting equipment evolution
under iepact of wide bodied aircraft introduction
A73-396617
SHFEYY FRACTORS
Fire protection and insurance in airpart hanqars,
discussing governmental safety codes, fire
prevention =systems, aircraft vs building values
and legislative proposals
173-39214
SATELLITE BAVIGATION SYSTEES
Rerosat progran for civil aviation needs
established by Seventh hir Ravigation Conference
of ICAO, discussing airberne equippents
specification development
315 PAPER 73=920) A73-38581
SATELLITRE TRANSHMISSIOR
Heltipath channel characterization for Aerosat.
A73=-38755
SCALE MODRLS
Preliminary results frowm dynazmic model tests of an
air cushion landing systen.
AT3-37694
SCALYES LAES
lpalysis of transonic scaling effect on quasi,
tvo-dinensional airfoil podel of C-181 aircraft
Lab~T762284 1 B73-27928

A5G
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SCOYPBRING CORPPICIBOTS
Tall buildings induced microvave scatterinpg
coefficient peasurenent vith helicopter-borne
bistatic pulse radar, explaining coefficient
dependence on azinuth, elevation and range

173-35127

SCHEDDLILG
Heuristic oethod for scheduling aircraft nalntenance
ib-767698 ) R73=-28947

SBCOYDARY RRDAR
Secondary surveillance radar - Current usage and
ivnprovenents.
L73=-37808
SBISHOGRAPHS
Geophysical effects of Concorde sonic boom.
B73-39628
SELFY ORGAUILIZG SYSTEUS
ipplication of sslf-organizing control to remote
piloting of vehicles.
473-37332
SHPARATED PLOT
Structural and gas dynamic paraneters at flow
separation boundary in coopressor cascades
[ AD-T7622381 n73-28197
SERVICE LIFE
DC 10 airfrane structure full scale fatigque tests
for crack initiation and growth, residusal
strength and service life
{AIARD PRPRE 73-803)] L73-37863
Analysis of effects of flying tioe on service life
of wing fastening knee plates on transport
aircraft
[AD=761868] N73-27919
fevelopoent of nathepatical nodel for dotermining
replacenent criteria for aircraft structural
conponents
[AD~-T7622261] H73=-27921
Cost history of P=991 aireraft airframe system to
shouv logistics organization, support costs,
reliability and maintainability, and developoent
problens
Tap-=-762213] W73-28958
Logistics performance data book on bombing and
navigation systeo for 3-7D aireraft to show
reliability, paintainability, cost, and problems
[AD=762215) N73-28960
Logqistic perforpance data book on propulsion
systen for KC-9315 aircraft to show reliability,
naintenance, costs, and problems
[AD=762297]) H73=-2B8962
Logistic perforuahce data hook for C=5A airfrane
to shot reliability, vaintainabllity, logistics
support, and operating problens
[AD=7522331} : ¥73-28968
Pevelopnent of procedures for predicting fatique
life of aircraft stroctures based on fracture
nechanics, crack propaqation, and residual
static strengtk anlaysis
FAGARD=LS~62 ] §73-29920
Pevelopnent of fatigue life prediction procedures
based on neasured stressetime historles and
vathematical model for description of randon
vibrations
¥73=29926
Procedures for predicting fatique life of aircraft
flying under varioms load conditions nsing data
obtained by counting accelerooeter
H73=-29927
Effect of environment and stress-cycling on
in=service structural failure of alrframes and
procedures for predicting safe operational
conditions
§73-29929
SERVOCOHTROL
4 "type one' serve eEplicit oodel follouing
adaptive schene.
[LAILA PAPER 73-B621 a73-38800
SHOCK GAVE IHPERACTION
Characteristic overpressure of a sSupersonic
transport of giren lemgth in a henogeneous atmoszphere.
A73=-38006
SHOCR WAVES
L neu nethod of s5olving one-disensicnal unsteady
flov eguaticns and its application to shock wave
stability in senic inlets.
A73~39522
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SHOHT HAUL AIRCRAPY
Aircraft installation requirements and
congiderations for variable pltch fan engines.
[AIAR PAPER 73-8071 AT73=3T7U465
On~hoard pnaviqation and landing systems for local
eirlines in the USSR
A73=-37819
Design, development, and characteristics of quiet
turbofan short takeoff aircratt for short haul
air transportation - Vvol. 2
[WASA=CR=114607] NT73=-27899
dirport siting, design, cost, operation, and
implementation for STOL aircraft short-haul air
transportation system = Vol. 3
[HASA-CR~110608] N73-27900
Marketing survey to determine acceptance and
utilization of STQL aircraft for short—haunl air
transportation system ~ Vol. &
[HASA=CR-110609] N73=-27901
knalysis of economic factors affecting operation
of STOL aircraft for short-haul air
transportation system - Vol. 5
[ ¥ASA-CE-1186101
SHORT TAREBOFF AIECRAFY
On the role of the radiation directivity in noise
reduction for STOL aircraft.

R73=27902

L73=37277
Direct side force control for STOL crosswind
landings.
[AIAL PAPER 73=-811] A73-37467

2ir cushion landing systems for STOL transport
aircraft, investigating structural and power
requirements, ground and in-flight handling,
nission capability, operatioral 1ife, weight and
cost .
X73~37682
ACLS trade study for applicatioa to STOL tactical
aircraft.
RT3 37683
3ir cushion lapding systen applications and
operational considerations.
L73=-37688
ACLS equipped vehicles in inter—city transportation.
A273=376B6
The aircraft medification phase of the joint
U.S./Capadian ACLS proqrau.
AT3=3T7€6BY
S20L pilot functicnal requiremsnts om air
transportation systen in terms of airport
desiqn, aircraft, ATC, roete selection,
navigation and communications
A73-37730
Sipulated flight tests of a digitally autopiloted
STOL=-craft on a curved approach with scanning
nicrovave quidance.
273-38049

Flight director design for a STOL alrcraft.
A173=38689
overall sound pressure levels of 5TOL thrust
reverse noise as function of jet velocity at
touchdown
A73=-38650
STOL passenger aircraft ride smoothing control
systen based on vertical and lateral
acceleration limits for design flight comdition
of 7 fps ruws gust velocity :
[AIAA PAPER 73-885] A73~-38821
Direct side~force control for S$TGL traunspert
aircraft.
FAIaR PAPER 73-887) L73-38823
Two dimensional flow, low speed wind tunnel tests
of trapped vortex-high lift airfeil to reduce
blowing reguirements for 1lift augmentation

[AD=7620771 ¥73~27893
Aerodynapic poise of STOL engine-over-wing

confiquration using nozzle deflector

[NASA=TH-%-28717 N73-27897

Desiqn, development, and characteristics of quiet
turhofan short taheoff aircraft for short haul
air transportation - Vvel. 2
[RASA=CR-118607] H73=-27899
airport siting, design, cost, cperation, and
implesentation for STOL aircraft short=haunl ailr
transportation svstem - Vol. 3
I NASA-CR=1186081 W73=-27900
Marketing survey to deternine acceptance and
utilization of. STOL aircxaft for short-haal aiz
trapsportation system - Vol. &

[ ¥ASA-CR-1T4609] W73-27901%

4=-85

SEIN (STAUCTURAL HEHBER]

analysis of economic factors affecting operation

of STOL aircraft for short=hanl air

transportation system - Vol. 5

HaSA=-CR=1156101 N73-275902
Systems analysis of quiet twrbofan STOL aircraft

for short-han) air transportation operations -

Yol. & -

[ HASA-CE~7114611] N73-27903
Desiqn ané characteristics of augmentor wing

cruise blowing valveless system for STOL

passenger aircraft to define requirements for

test facilities - Vol. 2

[ ¥15K=CE=118570] N713=-27907
Social and technological impact of STOL aircraft

potential

[ NASR=-CR=1333561 R73-28902

simnlator tests to determine short takeoff
tranaport aircraft terminal area characteristics
and longitudinal handling gualities
[ BDC~-J5575L ] N73-28983
Analysis of pilot performance and short takeoff
aircraft characteristics during landing appreach
[AD=T62566 ] ¥73-29000
conputer simulated loading of Arpy Brigade and
equipment into several medior short takeoff
transport alrcraft configurations
[AD-~T762916] ¥73-29002
Development of computer programs for designing
engine inlets for VPOL and STOL aircraft based
on ayxisymmetric potential fiow parameter
[RASA=-TH=X=682781] . %73-29182
Influence of noise requiresents on STOL propulsion
systens design
[NASA-TH=-E=~6EB2807 N73=-29307
perodynamic characteristics of high lift wing
concepts for application to commercial short
takeoff transport aircraft
W73=-29908
STDESLIP
- Applicaticn of direct side force contrel to
connercial transport,
[ATALA PAPER 73-886] : A73-38822
Direct side-force control for STOL transport
alrcraft. '
[ ATAA PAPER 73=B871
SIGEAL DETECTEIOR
Recursive ideal observer detection of knovn M=ary
signals in multiplicative and additive Gaussian noise.
A73-3B8385

173=38823

SIGHAL EBIIING . .

UAF airborpne antenna diversity combiner for siqnal
reception using correlatlon technique for phase
variation removal to improve 5NR and gain

AT3=3B725
SIGHAL REFLECTION
Correction procedure for cotdoor noise aeasuremnents.
A73-37285
SIGHAL TO NOISE RATIOS

UHF airborne antenna diversity combiner for signal
reception using c¢orrelation technigque for phase
variation removal to improve SWR and gain

173=38725
STIHOLRTORS

Comparative evaluation of conventional and selid
state simulators for A-7 aircraft electrical
systen
[ AD=762295]

SIPULFLHEOUS EQUATIONS

sinplex wethod for linear programming for
conputerized design global optinization problems
involving large nunbers of equations and variables

BT3=3TH06

H73-28142

SINGULARITY (BATHEHATICS)
on the use of singular perturbation methods in the
solotion of variational problems.
A73-3B038
SIREBRS
Application of sirem as test techaigue for
deternining response and life of aircraft
structures subject to engine noise fielad

excitation
¥73-29922
SKIN {STRUCTOURLL HEHBER}
dcoustic fatigue tests of alunipun alloy
structural elewents under naxrow-hand, randonm
loading with zero mean stress in skin
N73=-29921



SKEYHOOK BALLOCKS

SKYHQOE BALLOCRS
Skyheok balloon £light operations
[AD=T€16571
SLENDEE BODIES
prediction of the 1lift and moment on a sSlender
c¢ylinder-seqment wing-bedy combination.

R73-27913

A73=-38007
SLOTS
Film effectiveness and heat transfer coefficient
downstrean of a metered iniection slot. '
[ASME PAPER 73~HT=311 AT73-3857¢
SLURRY PROPELLANTS
Effects of additives on high speed ignition and
conbustion characteristics of slurry fuels using
nagquesium and lithium fluoride
rap=-762615)
SOLRING
hnalysis of three dimensional weakly contraelled
goaring procedures for increased sailplane
performance

N73=29802

¥73=-27894
SO0CIAL FACTOES
Social and technological impact of STOL aircraft
potential
[HASA~CR=1333561
SOLID STATE DEVICES
Conparative evalwation of conventional and soliad
state sinulators for A-7 aircraft electrical
systen
raD=-7622951
SO0WIC BOOKS
The design or operation of aircraft to minimize
their sonic boow.
[ATAR PAPER 73=-817] 273-37470
Honlinear response of plates subiected to inplane
and lateral pressure pulses.

R73-289482

N73-28182

L73-39547
Geophysical effects of Concorde sonic boom.
A73~39624
bynamic response of light partitions to sonic boom
noting theoretical computation and scale model
tests
[I5L=-23,721
S0NIC NOZZLES
¥oise reducing choked /sonic/ inlet design for
V/5T0L jet aircraft, discussing aercdymamic
thecretical and experimental studies

B73«27910

273-37295
S50U8D GENESATORS )
Conmbustion noise prediction techniques for small
qas turbine engines.
273=-37296
Application of giren as test technique for
tetermining response and life of aircraft
structures Subject to engine nolse field
excitation
¥73-29922
SQUND PERESSURE
Overall sound pressure lewels of STOL thrust
Teverse noise as function of Jet velocity at

touchdown
A73=38650
SOURD TRANSHISSION
Extraneous modes in sound absarbent ducts.
173-37294

SPACE PROGRAAS
lerasat program for civil aviation needs
established by Seventh Air Mavigation Conference
of ICRQ, discussing airborne equipments
specification development
[A45 PAPRE 73-1201%
SPACE SHOTTLES
ipplication of digital computer APV modelinqg
techniques to control systea desiqh.

173-38581

273= 38816
inalysis of various aircraft antiskid braking
systens t¢o determine appropriate antiskia
braking systeam for space shuttie vehicle
THASA~CR=-12643069]
SPACECRAFT DESIGN
Design for teaching aerospace engineering at Texas
L2 & M Universitvy.

N73=-28049

{RIAR PAPER 73=7881 AT3I=3T7HS5E
SPARK IGNITION
Book = Engine emissinns: Pollutant formaticn ana
measurenent.
173-3832%
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SUBJECT INDEX

STABILITY DERIVATIVES
Identification of ¥T-2B stability and control
derivatives via the maximum likelihood method,
E73=348003
STABILIZATION
Control reguirements for sling-load stabilization
in heavy 1lift helicopters.
A73=3%4n6
STAINLESS STEELS
Physical properties of aluainum alleys, titanioa
alloys, and stainless steels for aerospace
airframes
{AD-762305
STALLING
hnalysis of steady-state and dynamic pressure
conditions in P-111 aircraft engine to deterpmine
canses of engine compressor stalls
[ HASA=TH=D=73281]
STANDARDS
Intercational civil Aviation standards concerning
rights and duties of appeinted observers at
inquiry by state of aircraft accident occunrrence
BT73=37737

R73=28507

R73-29806

STATE VECTOERS
b projection operator alqerithm for optimal
control problesns with unspecified initial state
values.
A73-38064
STATIC STABILITY
Compatibility of maneuver load control and relazed
static stability.
[ATXA PRPER 73=791]
STATIC TESTS
The STAN /R/ 'S' Inteqral Weight and Balance
Systen for the C-13¢ aircraft.
[ SAWE PAPER %B5] 173-37889
Flyover and static tests for determining effects
of flight velocity on P-106B exhaust nozzle noise
[RASA~TH=X=28504] W73-28734
Flyover and static tegts of noise and thrust
performance of two spoke, suppressor plug
nozzles and basic plug nozzle
{ RASA=TH=X=2856]
STATISTICAL ANALYSIS
Corporate aircraft accident analysis to reduce
accident rate, eoxamining seasonal and diurmal
statistics, aircraft types, runvay conditions,
crew factors and maintenance defects

K73~-37858

H73-28735

A73~39219
Statistical analysis of meteorolegical paraneters
during fog at US airports
(FAA-RD=72=391
STATISTICAY WEATHER FORRCASTING
very short rande local area weather forecasting
1sing measurements froa geosynchronous
meteocrological satellites.

A73=-37500
STIFFERINEG
Boron=stiffened longerons on the B=1,
[ SHE PAPER EM 73=719} A73-36499

STRATN GAGES
Strain gage bridge calibrations op wing structure
at elevated temperatures to establish therpal
and mechanical leads due to aerodynamic heating
[ HAS2-TR=-D=~T7390] N73-28883
dcquisition of stress data and aeredyhamic loads
on P-5 aircraft wsing mechanical straln gages
and oscillograph recorders for service life

deternination
[ AD-T75645677 N73-28991
STEAPDORY INERTIAL GUIDANCE
Strapped down inertial navigation systems.
373-37876

lirborne IRP alignment using accelexation and
angular rate matching.

A73-38B04E
Test performance of computerized strapdown
inertial attitude reference system
{ NASA-TH-X=-2848] ¥73-29713

STRESS ({PSY¥CHOLOGY)

Plight deck nanagement and pilot operatiom
priorities in high pressure and emergency
situations, weing integrated
aircraft«environment mental wmodel



_ SUBJECT INDBX

STRESS AFALYSIS
hnalysis of aircraft structural loads in
operatiopnal flight to determine effects of pilot
performance and aircraft characteristics
{ AGARD=-R=6081 R73=-27895
Developnent of rational analytic theory for
analyzing fatiqgue of airframes based oh maximum
stress-field parazeter apd maximum load
excursionr ratio
N73-29931
Development of procedure for estimating fatigue
life of airframes to eliminate errors caused by
veqlecting effect of stress redistribution after
lecalized vielding
¥73=29933
knalysis of errors in fatigue life predictiom
procedures and methods for improving accuracy of
prediction analysis techniques
N73=2903L4
STIRESS CORCENTRATION
Probability theory for vibrational strenqth of
turbomachine parts, calculating statistical
maximup streas for given stress distribution
conditions
A73=37777
STRUCTURAL AMALYSIS
National Symposium on Computerized Structural
hnalysis and Design, George Washipgton Dniversity,
¥ashingten, D.C., March 27-29, 1972, Proceedings.
A73-37876
hpplication of oscillation theory and rathematical
statistics to problems of aircraft structures
and aerodynamic loads on aircraft and nissiles
[ NASA=TT=F=753 ] B73-27908
Development of mathematical model for deteraining
replacenent criteria for aircraft structural
components
[AD=-762226] N R73-27921
Nataral node vibration aralysis of ajrcraft
structural systems by direct and component mede
synthesis techniques applied to tilt rotor VTOL
aircraft aeroelasticity = val, 2
[HASA=TH=X-69096 1 N73-28977
Research projects involving aercelastic stability
and response, stability of thin shell
structures, and Suspension system concept for
cobntrol of vehicle responses )
[aD=7625681 ¥73~-28579
Evalnation of structural layers in flexible
pavenent during simulated aircraft traffic
[ap-7621311 N73=-29149
Proceedings of conference on acoustic fatique to
show effects of aerodynamic leads, response of
Structules, struyctural design, and fatique test
methods .
[ AGABRT=-CP=-113] N73~29905
dnalysis of response and fatigue characteristics
of 1fqht alloy inteqrally machined planks with
enphasis on acoustic fatigue propexties
' N73-29912
Structural response and endurance tests of
aircraft structural componments to determine
effect of critical enviroument on acoustic fatique
¥73=29920
dcoustic fatigue tests of aluminam alloy
stractural elements ander narrow=band, random
loading with zero mean stress in skin
N73-29921
Development of fatigue 1ife prediction procedures
based on measured stress-time histories and
nathematical model for deseription of random
vibrations
K73-29926
hpplication of high strength structural paterials
for aerospace vehicles and use of fracture
control procedures for ipproved damage tolerance
N73=-29928
Application of growth rate data and analytical
retardation models for predicting crack growth
under variable amplitude loading
R73=-29932
Developrent of procedure for estimating fatique
life of airframes to eliminate errors caused by
neqlecting effect of strees redistribution after
localized yielding
N73-29933

=27

STRUCTURAL FIBRATION

Ground vibration tests of TF=12 aircraft to
detereine freguency response data, measured node
lines, and elastic mode shapes for aircraft
conponents
{ NASA=PN-X~28801 N73=-29%044

STROCLIORAL DBSIGY
Design for teaching aerospace engineering at Texas
X & H University.
[2IAR PAPER 73-786] A73=37056
Natienral Sypposiunn ob Computerized Structural
Analysis and Designh, George Washington University,
Rashington, ».C., March 27-29, 1972, Proceedings.
A73=-37476
Autonated structural desiqn and analysis of
advanced composite wing models.
A73-37486

Caonposite fabrication and structural design for
commercial aircraft, discussing graphite post
installation and testing and pultrusion and
autoclave molding processes
[SME PAPER EM 73-717) AT73~38497

STRUCTURAL PAILUEER

Rircraft accident involving '‘crash of TO-144
aircraft at Parls Air sShow in 1973
[ NASA~TT=F=15062 N73=28982

Preliminary apalysis of possible factors
associated witk aspbaltic concrete airfield
pavenent defects
[AD-7620404 ] N73-29150

Technlques for coantrolling time to fatigue crack
initiation in design of aircraft structures and
application of residual stress analyses

N73-29930

Development of rational analytic theory for
analyzing fatigue of airframes based on maxinmmn
stress-field parameter and maximum load
excyrsion ratio

N73-29939
hpplication of growth rate data and analytical
retardation models for predicting crack qrowth
under variable amplitnde loading
¥73=-29932

Apalysis of errors in fatigue life prediction
procedures and methods for improviag accuracy of
prediction analysis technigques

N73-29934
STRUCTURAL STABILITY

bpplication of oscillation theory and matheratical
statistics to probleas of aircraft structures
and aerodynamic loads on aireraft and missiles
[ HAS2=~TT~F=753) . N73=273908

Loading ferce diagrams and structural propercties
of landing gear
TRD~-761684] N73=2791B

Research projects involving aervelastic stability
and response, stability of thin shell
structures, and syspension system concept for
contirol of wehicle responses
[AD-7625681 N73-28979

Application of high strength structural materials
for aerospace vehicles and use of fracture
contrel procedures for improved damage tolerance

. ¥73=-29928
bevelopment of rational analytic theory far
analyzing fatigue of airframes bas€d on maximunm
stress-field parameter and naximum load
excursion ratio
N73-29931

Developrent of procedure for estinating fatigue
life of airframes to eliminate errors caused by
neqglecting effect of stress redistribution after
localized yielding

. R73-2%923
STRUCTOEAL STEAIN

Effect of environment and stress=cycling on
in=service structural failure of airframes and
procedures for predicting safe operational
conditions

N73-29929
STRUCTURAL VIBRATIOP
Reasurements of gurface pressure on an alliptic
airfoil oscillating in uniform flow.
373-37378
Calculating the fundamental oscillations in
turboengine blades with different types of excitation.
A73=-37778



STRUCTURAL HEIGHT

¥atural mede vibration analysis of aircraft
structural systemsa by direct and compobent mode
synthegis techniaques applied to tilt reter VTOL
aircraft aercelasticity - Vol. 2
[NASL=TN-X-694 961 ¥73-28977
'STROCTURAL WEIGHT
A parametric weights study of a composite material
prop/rotor hblade,
{SAWE PAPER 950] A73-37878
The weight/sperformance interface — An argument for
waight control.
[SAWE PAPER 9671 A73-37888
Cost estimating technigues for airframe
veight-cost interface stmdy for military
alrcraft desian
fSAWNE PAPER 9691 A73~-37845
Design and development of lightweiqght wheel
braking equipament.
[ SAWE PAPEE 995) AT3«37894
The hub of the wheel' = 2 prodect designer's view
of weight.
[ SAHE PAPER 9961 273=37895
Structural composites on future fighter aircraft.
[RTAR PAPER 73=8061] 273=-383T1
Designing egual-life mininum~-weight truss structures
A73=39357
SUBSOWIC AIERCRAFT
Analysis of three dimensional weakly contrelled
soaring procedures for increased sailplane
performance
R73=-27894
SUBSONIC FLOWE
¥ew contributions to the iterative method for
aeradypamic calculations of wings in subsonic flows
B73=37545
Four VTOL propulsion concepts compared
parametrically for subsonic applications with
three types of aircrafts
[ NASR=-TH=X=-68279] N73=29810
SUBSONIC SPEED
Noise source distribotjion in subsonic jets.
A73=-37290
Subsonic jet noise measaremnents on model Jet riq
in apmechoic chamber, discussing correlation and
prediction
AT73~38106
Humerical analysis of supercritical flow about
C=181 aircraft wing using finite difference,
relaxation algorithm
[WAS2~TR~-D~69331 R73-27889
SOCIION
Torbofan suction noise level measurements,
discussing octave noise analysis, angular
veloclty distributions, dlscharge coefficient,
takeoff and landing operations
173=-37816
SULEOB CONFOUNDS
corrosiveness of naturally occurring sulfur
conpounds and organic peroxides in avlatien
turbine fuelds toward Cu and Aq, detailing
raxinum tolerable ratios
273=-39637
SUPRRCRITICAL FLOW
Humerical analysis of sopercritical flow about
=141 aircraft wipng using finite diffarence,
relaxation aigorithm
[NASA-TH~D=£933] ¥73=-27889
SUPRRCRITICAL HINGS
h synthesis of tramsonlc, 2=-D airfoil techaology.
TAIRX PAPER 73-T792) AT73=37459
SDPERSOHIC ATRCRAFT
The deslqgn or operation of aircraft to minimize
their sonic hoom.
[ATI22 PAPRR 73«817] A73=37470
The development of the F=12 series aircraft naneal
and automatic flight control systen.
[AIRA PRPER 73-822] A73-37874
Design and davelopaent cof cryptosteady energy
Separator for use with turbojet engines on
supersonic aircraft
[AD=7620321} N73=-28752
SUPERESOFIC BCUNDAEY LATERS
Recent progress in boundary laver research.
[ATAA PAPER 73=780] BT73-37451
SUPEESONIC PLIGET
Flight testing the F=12 series aircraft.
[AIAA PAPER 73-823] L73=37475

' A-4 8

5UBJBCT INDEX

SUPERSQ¥IC FLOW
Supersohic conical Flow past delta and tapered
structures, considering angle of attack, leading
edges, flow zeparation, negative slope concept
and pressure distribatien
AT3-37506
Effect of yaw oL superscnic and hypersonic flow
over delta wings.
A73-3800B
SUPERSOBIC SPREDS
Analysis of supersonic Jet aircraft neise using
fluctuating jet pressures to characterize the
sources
RD-TE2296] W73=-27923
Computer simulation of aircraft motions and
prevnlsion system dypamics for YP=12 aircraft
under supersonic conditions
[HASA-TM-X-62245] N73-28990
SUPERSONIC TRANSPORTS
Characteristic overpressure of a supersonic
transport of given length in a homogeneous atmosphere.
A73=3B006
Influence of combined rotary flow inductors and
dry turbojets on side line noise levels of
supersonic transports
[ RASA-TM-X-568233] N73=-29809
SUR¥ACE DBPBCTS
dircraft hydraulic tubing pernissible dsfects in
Cr-¥i-¥n, Al and 7i tube= and return lines,
noting wall thickness, chafing, deating, weld
sean cracks and impulse tests
[SAE 5P=378] 273-3786¢
pefects in high gmality aircraft tubing and
inspection rethods.
[ SAE SP-3781} 373=-37867
SURFPACE DISFTOERTION
Interference between a wing and a surface of
velocity discontinmuity.
L73=37490
SURPACE FINISHING
Surface conditioning of titanium alloy tubing.
[ SAR Sp~37B] R73-37872
SURFACE GEOMETHY
The optimisation of wing design.
A73=-37408
SURFACE WAVIGATION
heronauntical/maritive satellite borne two-vay
L-ban? transponder weight and power limitation
effects on channel capacity
B73=-39771
SORYERILLANRCE
ASTRO-D2ABS commupication systen with hybrid
satellite and terrestrial discrete address
beacon systenm for accurate aerial survelllance
and navigation with reliable data link
473-38759%
SORVEILLANCE EBADAR
Secondary surveillance radar = Current usage and
improvements.
173=-37808
SORVEYS
Literature survey on jet propagation ard
interference in 1lifting surface aerodynranics
[ HASA-TT=F=14957} H73-27886
SUSPENDIRG (BANGIKG)
rontrol requirenents for sling-load stabilization
in heavy lift helicopters.
473=-39806
SYSTEN EFFECTIVENESS
0.S5. instrument landing syster performance
improvements, considering terrain ahd weather
effects, installation regquirements, airport
lipitations, accuracy, reliability and
maintainability
B73=-37805
a digital simunlation facility for air traffic
control erfperimentation.
173-37809
Coppnter prograa for aircraft navigation error
sytthesis with evaluation of component error
distribution on *raffic control systen
effectivenesa to provide cost effective guidancge
A73-37975
Strapped dows inertial navigatiom systems.
. 273-37876
A new approach to the 'inverse problem of optimal
control theory' by use of a geperalized performance
ipdex /GPI/.
173-38063



SUBJECT IHDEX

Adaptive nultibeam concepts for traffic panagement
satellite systeons.
AT73=38784
B rational basis for deterpining the EHC
capability of a systen. -
A73=-38770Q
Intrasystem electromagnetic conpatibility analysis
Proqran.
: A73~-38TT1
Study of control systen effectiveness in
alleviating vortex wake upsets.
FTAIhA PAPER 73-833] 473=38776
Questionnaire survey covering developnent,
gualification, acceptance and flight test roles
in achieving aerospace vehicles systens
effectiveness sreliability, maintainability asa
safety/s ,
A73=39248
SYSTEH FAILORES .
Electric povered compercial jet aircraft emergency
power supplies, discussing attitude gyros, Ni-cd
batteries,. voltueters, equiptent runping times,
static inverters and transmitters
373=-39213
SYSYRAS AHALESIS
Iotrasysten electromagnetic compatibility amalysis
proqram.
A73-38771
Systeps analysis of quiet turbofan 5701 aircraft
for short-haul air transportation operations -
tol.

[ FASA-CE=-114511] N73=27494¢3
Conparative evaluation of cobventional and solid
state sisulatore for 2-7 aircraft electrical

system

[AD~7822951] B73-28142
Analysis of variouns aircraft antiskid braking

systeus to determine appropriate antiskid

braking systen for space ghuttle vehicle

[ ¥ASA«CR-124349 1 N73-2B4K9
logistic performance data hook for electranic

countermeasnres systen of B-52G aircraft to show

reliability, maintenance, costs, and probleas

[AD=-TF6221861] A73=-28961
Logistic performance data book for UH=1F

helicopter airframe to shov reliability,

Balntainability, loqistic costs, and operational

rroklens

rap=762251] H73-2B965
Logistic performance data book for F-4D aircraft

fire control system to show reliability,

maintanability, logistics support, and operating

prohblens

{aD=-7162229] - B73-28969
Loqistic performance data book for P=8E flight

control system to show reliabillity,

gaintainability, logistic swpport, and operating

problens

[AD=762230] N73=28973
Birport surface traffic control requirements

analysis

[AD~762442) N73-29147

SYSTENS COBPAFIBILITY
dircraft noise consideration for environmental
conpatibility, airport development, short haul
and supersonic air trapsport and.leglslation and
requlation problers R .
[ATIaa PAPER 73-795) B73-38368
SYSEBBES ENGINEERING
r.S, instrument landing system performance
igprovements, considering terrain and weather
effects, installation requirements, airport
limitations, accaracy, reliability and
maintainability
RT73-37805
Siuplification of navigation and flight conttal
systens vithout compronising integrity.
473=37826
Desiqn of antomatic throttle control for Navy
carrier based A-7 E aircraft
[ap=-761764 1 . H73=28780
Logistics performance data book for B¥P-4C aircraft
landing gear systen to shovw reliability,
maintainability, logisties support, and
operating problens
{aD-7622311] N73=28970
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TEEHINAL FACILITIES

I

T=33 ATIRCRAPY
bn in-flight investiqation of the influence of
flying gualities on precision weapons delivery.
[ATAR PAPER 73=783} AT73=37453
Fixed base simulation of vaxiable stability T=33
hapdling qualities, considering pilot
pecxformance in pitch tracking daring atmospheric
tarbulence
173-384072
TABLES (DATA)
DC=10 Twin design, discussing balance
characteristics, loading lipits and sample forams
[ SAWE PAPEE 987] A73=-3789
Tabular data from helicopter downdraft fog
dispersal experiments
[AD=-762189] ' F73=-28683
TACAN
Flight tests of VHF Oanirange navigation and Tacan
syetems to deterpine bearimng errer curves
{FRA-RD=~T72=73] N73=29710
TAIL SURPACES
The effact of ice formation on the stability and
maneuverability characteristics of aircraft

A73=-38117
TAKECOPF RUES
The ¥avy SETOLS program and its potential
applications to Favy aircraft.
173-37680
TABRKER SHIFS
Ploating smperport.
. 173=-37748

TAPE RBCORDERS
Eovironnent effects on tape recorder design for
in~flight data collection in military aircraft
A73-38197
TARGET ACQUISITION
Operational principles and testing of a digqital
radar target extractor

173-37580
TECHNOLOGICAL POREBCASTING
Pinancing the new generation of airports.
R73-37T05
The REINC plan for implementing ajirsground DATHLINK,
A73=28758

TECHNOLOGY ASSESSHENRT
The Pederal Aviation Administration program to
ipprove terninal area traffic control.
A73=37803
Area navigation technology for air transportation
in USA, discussing present systems and
projections as related to airline and Faa
activities
A73-37807
Strapped down inertial navigation systens,
A73-3787
Boron epoxy, polvimide and alumipum composite .
paterials for cost effective higqh performance
aircraft and turbine engine structures,
assessing developnent and application status

[ SARE PAPEER 9921 A73=-37892
Structural composites on future fighter aircraft.
[ATAA PAPER 73-806 ] A73-38371

Intrasysten electromagnetic compatibility analysis
Progran.

A73~3B771
Techhology assessdent of fog modification
[AD=-T762207] N73-28631
Social and technolegical impact of STOL aireraft
potantial
[ NASA=CR-1333561 N73=-28942

TECHHNOLOGY UFILIZATION
Bew York offshore airport feasibility study.
{ FAM-RD=73=45) A73-37750
TENPEHATURE EPFECTS
Finite element elastic-plastic=creep analysis of
tvo-dimensional continoum with temperature dependent
naterial properties,
473-37483
TERAINLRL FACILITIRS N
Floating offshore airport in Osaka Bay, Japan -
Digeat of preliminary engineering study.
A73=37747
Operational considerations in the desiqn of
airports.
AT3=37820



TERGIDAL GUIDAECE

pirport siting, design, cost, operation, and
ipplenentation for STOL aircraft short-haul air
transportation system = Vol. 3
[HASA~CR=11U4606] R73=27900

perelopnent of noise standard for permissible
noise levels inp air traffic comtrol and
navigational facilities
[ FAL=RD=T72=17] ¥73-29708

Analysis of factors affecting feasibility of
minimizing runway spacings for increased air
terninal operatioral capacity - ¥ol. 2
[ FAL=BD=72=58=-Y0L-21

TEEEIFAL GUIPADCE
Wonlinear tradectory following in the termimnal
area - Guidance, control and flight pechanics
concepts using the nicrowave landing systen.
[AIAR PRPER 72~903]
TEST PACILITIRS

Development, characteristics, and operation of
test facility for deteraining effectiveness of
runvay lighting systesms under various
atmospheric conditions .
[ FAR=RD~T1-201 H73=-29t11

Development of nethod for deteroining response of
boE type structures subjected to bigh intensity
acotstic leading

W73-29709

a73-38837

N73-29915
TETHERED BALLOONS
analvytical and experimental dynanic bebavior of
tethered balloons
[AD-7622101
THEEBAL BOUDDARY LAYER
fecent progress in boundary layer research.
[AIAR PAPER 73-780)
THEROAL CY¥CLING TESTS
High temperature cyclic czidation resistance tests
on Hi=-, Co~ and Fe=base alloys for alrcraft gas
turbine engines

W73-27925

L73=37u51

a73-37896
THERMAL DIFFPUSIVITY
Effects of thermal and mass diffusivities on the
burning of fuel droplets.
(AICHE PREPRINT 221
THERALL SIBULATICE
Developpment of technigques for sipulating infrared
enission from turbojet aircraft exhaust plumes

A73-39249

faD=7631231 N73-29967
THBRBOUYHANIC PHOFPERIIRS
The F-12 series aircraft aerodynamic and
thermodynamic design in retrospect.
[AIAL PARPER 73=820] RT73-37472

Developnent of performance equations for
cryptosteady-flow enerqgy separator over widest
range of operating conditions for turbeqjet engines
[aDp-762030] NT3I=287047

THIF UALLEBD SHELLS

Besearch proiects involving aerpelastic stability
and response, stability of tain shell
structures, and suspension systenm concept for
control of vehicle responses
[ AD-T7625681]

THID GI¥GS

Toproved aircraft capability through variable

canbher.

R73-28979

A73-37275
TEREE DIAEHSIONRL FLOW
Effect of spanvise circulation an conpressor neise
generation.
3473-37292
THROTFTLIEG
Desiqn of automatic throttle control faor Ravy
carriexr based A=7 E aircraft
[AD~T761764 1]
TAORTSY RETERSAL
cverall sound pressore levels of STOL thrust
reverse nolse as function of jet velocity at
touchdown

N73-28780

3473-38650
TILTIEG ROTORS

Beroelastic and dynamic studies of technology
applicable to tilting rotor vertical takeoff
aircraft with emphasis on propeller whirl
instability - ¥ol. {1
T HASA-TH=-%X=-69097 ]

Watural oode vibration analysis of aircraft
structural SyStebs b¥ direct and component mode
synthesis technignes applied to tilt rotor ¥TOL
aircraft aeroelasticity - vol. 2
THASA~TH=2~69496]

N73-28976

N73-28977

A-50

SOBJECT IRDBX

TIHE OPTIHAL CONTROL
The sensitivity of optimal fliqght paths to
variations in aircraft and atmospheric parameters.
A73=38051
TITANIDE ALLOYS
Book = Criteria for current and advanced aircraft
hydraalic tubing.
[ SRE SP=3781 AT3=37B63
Quality requirements for Ti=311-2.57 annealed and
cald worked hydraulic tubing.
[SA® sp=3781 R73=-37868
producticn of extruded tube hollows for titanium
331-2,5V bydraulic tubing.
T SAE 5P=3781 L73=37869
The development and contrel of erystalloqraphic
texture in 331=-2.57 titapioe alloy tabing.
[ SAE SP-378] B73=37870
The effects of crystallographic texture on the
pechanical and fracture properties of Ti-331-2,5%
hydraulic tabing.
[ SLE 5P=3781] AT3I-37BT1
Surface conditioning of titanium alloy tubing.
[ SAE SP=3781 A73=37872
bpplication -of the hydrostatic extrusion process
toward production of 3R1-2.5¥ titanium alley
hydraulic tubing.
[SAE SP=3781 RT73=-37B73
Physical properties of aluminum alloys, titaniuem

alloys, and stalnless steels for aerospace
airframes
[AD=762305] %73-2B587

TITANIOH BITRIDRS
Hitride inclusions it titaanium ingots - L study of
possible sources in the production of
nagnesiuz=reduced sponge.
A73-39026
FORQUE EOTORS
Synthesis of the optimal characteristics of the
engines of pultiengine systeas
A73=37187
TORSTIOWBEL VIBRATIOW
Longitundinal-torsional wvibratiens of retors
273-39374
TEAINIHNG ATRCRAFT
Bnalysis of loads imposed on nose dear retraction
systen of 734 aircraft to determine critical
pechanical adjustnents
[aD=762729]
TRATINIHRG DEVICES
The E.0.2.C. navigation procedures traimner.
A73-37B78
Guidelines for assessipg acceptability of pilot
grovpd trainer devices based on simulated
aircraft maneuvers
[ FAR~AR=T3=-15]
TRAINIHG SIEULATORS
The B.0.Ah.C. navigation procedures trainer.
a73-37870

¥73-28998

H73=-29139

TEAJECTORY COHNTROL
Nonlinear tradiectory following in the terminal
area = Guidance, contrel and flight mechanics
concepts using the microvave landing systen.
[AIAA PAPER 73-9031
TRAHSIBHT RESPOHSE
Synthegis of the optipal characteristics of the
enqgines of multiengine systeps

A73-18037

173=-37187
Fonlinear response of plates subjected to inplane
and lateral pressure pulses.
BA73-395087
THANSONIC FLOW
A synthesis of transonic, 2=D airfeil technoloegy.
{aAlak PRPER 73=792] A73-37459
Analysis of transonic aercdynanics developments to
include methods for coapating steady and
unsteady transonic flows
[2D=-761551]
FRAUSOHIC SPEBD .
analysis of transenic scaling effect on quasi,
two=dinencgional airfoil model of C-181 aircraft
[AD=T62285] N13-27920
TEARSOWIC WIND TUNHELS
Nethod to increase faull-scale inlet/engine systed
testing capability of AEDC 16-ft transonic wind
tnnonel
[AD=T76291 21

N73-27892

BTI-Z5745



SUBJECT IRDEI

TEANSPONDERS
deronautical/maritime satellite borne two-wvay
L«band transponder veight and power limitation
effects on channel capacity
A73-39771
THANSPORT AIACHAFT
Woise certification of a transpert airplane.
273=-37279
i parabeter optimisation technique applied to the
design of flight control systems.
R73-37409
2ir cushion landing systems application to
tactical airlift aircraft for personnel, and
equipment delivery to dispersed sites under
diverse climatic, terrain and combat conditions
373-37678
Rir cushion lapding systems for STOL transgport
aircraft, investigating structural and power
requirewents, ground and in-flight handling,
gigsleon capability, operational life, weight and
cost
AT73-37682
Air cushior landing system applications and
operational comsiderations.
273=-37684
Transport aircraft external operational
environeent factors, discussing navigation, 31C,
airapace, flight and pilot workload conditions .
A73-37727
_Transport aircraft ngise :eﬂuctlon in airport
areas through lov noise engine design, traffic
control, flight maheuvers and architectural
planning
A73=37818
Optinue propulsion system design for advanced
technology commercial transport, emphasizing low
noise and emission, performance, reliability,
maintainability and economics
(AIAR PAPER T2~760] ATI~38648
kpplication of direct side force control to
copmercial transport.
FALIAA PAPER 73=BB6] A473=38822
Analysis of effects of flying time on service life
of wing fastening knee plates on tramnsport
aircraft
[AD=761468 R73-27914%
Simulator tests to determine short takeoff
transport aircraft terminal area characteristics
and longitudinal handling gualities
[HDC=35575L ] NT73-28983
Conputer simulated loading of Army Brigade and
equipnent into several nmedium short takeoff
transport aircraft comfigurations
[AD~762916] N73=29002
Aerodynamic characteristics of high lift wing
concepts for application to commercial short
takaoff transport aircraft

N73=29908

THEOSSES
Designing equal=life rinimum~weight truss structuores
R73-39357

T0-184 AYRCRAFT
Aircraft accident involving crash of To=-144
aircraft at Paris BRir Show in 1973
[NASA-TT=PF=15062] R73~28982
FURBINE BLADES
Process for ¥elding compressor and turkine blades
to rotors and discs of Jet enqines
T8ASR=CASE-LEH=-10533=-11 H73-28515
Adiabatic film effectiveness ana heat transfer
measurements with injection of coolant air
through holes in flat plate 1nto roving pmainstream
{Ap-7625271 B73-29814%
TUBBIRE EHGIHES
‘Corrosiveness of maturally occurring sulfur
conponnds and organic perxarides in aviation
turbine fuelds toward Cu and Rhg, detailing
paxipuen tolerable ratios ‘
A73-39637
Pevelopment of turbine engine accessory drive
techniques to establish potential systeuns for
lightweight low profile package
rap=-761527] - N73=28781
TUHEIHE YRRELS
Longitudinal-torsional vibrations of rotors
P AT73-39378

2=51

TURBOFANS

TORBOCOHPRESSORS
Recent studies of fan noise generation and
rednction.
173=-37293
Blade synchronous rotation about pltch axis in
single stage axial compressor at front of gas
turbine engine during fan rotation
A73~39663

Structural and gas dynamic parameters at flow
separation boundary in compressor cascades
[AD~762238]) W73-28197

Numerical analysis of variable pitch compressor
rotor blades for reduction of rotor vibrations
[ap=-7622291 H73=-28786

Fabrication and mechanical testing of high
pressure ratio compressor
{ ¥ASA=CR=121123] K¥73=290863

TURBOFAN RIRCRAFT
Maximum air transportation service vith minimom
comzunity noise.
[AI2A PAPER 73-726) A73=-3B369
TURBOFAN BEGIHES

Jet enqine noise reducticn technology and designm,
discussing sonic pressare probes, high bypass
turbofan engines, noise scurce fluctuations and
far field measurements

‘ R73=37287

Aircraft engine fan noise radiation from imlet and
discharge ducts, describing wind tunnel tests
and noise spectra at various blade tip speeds

R73-3728B

Effect of spaavise circulatiet ot cownpressor nolse

generaticm,
A73-372%2
' Becent stundies of fan noise generation and
reduction.
. 173=37293
aircraft installation reguirewents and
copsiderations for variable pitch fan engines.

[AIARA PAPER 73=8071 273-376865
Woise from turbomachinery.
[ AIAR PRPER 73-8151 a73-37R69

Turbofan suction pnoise level peasurefients,
discussing octave noise analysis, angular
welocity distributions, dischargqe coefficient,
takeoff and landing operatiomns
AT3-374816
RB-211 turbofan engine development, in-service
problems and modifications for performance
improvement
AT3-39660
Systems apalysis of quiet turbofan S5T0L aircraft
for short-haul air tramsportaticn operatlons -
Yol. 6
[ NASA-CR-114611] wT3-27903
Research project for noise suppression of sonic
inlets wused with turbofan engines and
ipprovement in engire inlet flow characteristics
= Veol.
THASE=CR=121127] ¥73=-28732
Analysis of intermnal noise field of two
axisynpetric sonic imlet models for noise
suppression of turbofan engine inlets - Vol. 3
[ NASA-CB~1211281 N73=-28733
Design of automatic throttle control for Navy
carrier based a-7 E aircraft
[AD=7617604 ] A73-28740
bevelopment of turbine engine accessory drive
techniques to establish potential systems for
lightveight lov profile package
TaD=-7615271 W73-28781
Redesign concept for R=T7E approach power
compensator systed, including longitedinal
feedback .
[AD-761458] N73-28742
Analysis of intake doct noise of turbofan engine
and effect on duct structure due to acoustic.
fatigue
N73-29916
TORBOFAHS
Design method of the axial-flaw blade row on
nodified iscolated aerofoil theory vwith interference
coefficient. II = The influence of the aerodynamic
parameter on the fan performance at low flow rate.
273=-37671



TURBOJET EHGIHES

Turbofan suction noise level measurements,
discussing octave noise analysis, angular
welocity distributicns, discharge coefficient,
takeoff and landing operations

273=-37916

Pour VTOL propulsion concepts compared
parametrically for subsohic¢ applications with
three types of alrcrafts
HASE=-TH-X~66279] R73-29910

TORBEQJET BHGINES
Witragen oxide turbojet emissiens minimization

with hydrogen compared to kerosene /fJP/ fuels s -

due to flaasability limits, burning velocity and
introduction in combustor as gas
a73-37498
Rodel for estimation of turboiet enqire exhaust
dispersion into atmosphere
[ HASA-TN=D-7382] " N73~-28178
pevelopment of performance eguations for
cryptosteady=flow etergy separator over widest
range of operating conditions for turbo4det engines
rap-762Q30] N73-28787
Analysis of cryptosteady~flow energy separation in
turboqet engines and application to nozzle design
[AD-7620311 N73-28751
Design and develepnent of cryptosteady energy
sdpatator for use with turbojet engines on
supersonic aireraft
[AD-T762032) N73=2B752
Perfornance tests of annular combustor designed
for use in low cost turboiet engine
lHASA=TH«X«2857] R73=-28918
Logistic performance data book on propulsion
gysten for KC-135 aircraft to show reliability,
maintenance, costs, akd problens
[AD-762217} W713=-28962
Developnent of techniques for simolating infrared
enlssion from terhojet aircraft exhaust plumes
rap-7631231 H73-29967
TUBBOHACHINERY
Probability theory for wvibratienal strength of
turbopachine parts, calculating statistical
saxiogm stress for given stress distribution
conditions
. T ATI-37T77T
Influence of conbined rotary flow inductors and
ary turbodets on side line noise levels of
supersonlc transports
[HASA=TH~X=58233] N73-29809
TUREULEN? POGNDARY LAYEE
Recent progress im boundary layer research.
TAIAM PAPERR 73-780] a73-37451
FORBYLENT FLOW
Fan acoustic aeasurements by hot=wire anemometers
in anechoic chanber, discussing turbulent flow
characteristics, nolse spectra, wire velocity
spectra and blade tip shape
273~37289
The lift om a wing in a turbulent flow.
373-37487
Practical calculations of transitional boundary
layers.,
273=-38879
TORNING FLIGHE
Approach ahort optimization in control of aircraft
carrier landings
Tap~-7615171 R73-27914
TW0 DIMENSIONAL BODIES
Pinite element elastic-plastic-creep analysis of
two-dimensicnal continuum with temperature dependent
waterial properties.
A73-27483
EW0 DINEBHSIOWAL BOUNDARY LAYER ;
Practical calculations of transitional bouandary
layers.
273=-38079
THO DINESSIONAL FLOW
Formulation and developaent of computer analysis
for calculating streamlines and Pressire
distributions arcund two-dimensional isolated
nacelles at transonic speeds
‘T ¥ASA~CR=22171 H73=-27890

A-52

SUBJECT INDEX

U

U8=1 HELICOPTER e
Design, reliability analysis, maintainability, and
cost effectiveness of expendable rotor blades
for OH=1 kelicopter rotary wing
[AD-762198] WT3-27924
Logistic performance data book for UH=1F
helicopter airfrasme to shov reliability,
saintainability, logistic costs, and operational
problens
[AD=762251] H73-28965
DLTEAHIGH FREQUENCIES
DHF airbkorne antenna diversity cembiner for siqnal
receptlion using correlation technique for phase
variation removal to improve SNR and gain
A73-38725
heronantical/maritime satellite borme two-way
l=band transponder weight and power limitation
effects on chawnel capacity
A73-397M
¥easurements onh high and low gain L band aircraft
aerials using transmissions from high altitude
bailoon -
[ RAE=TR=73008] §73=29102
ULTRASONIC RADIATION
Procedures for ultrasopic inspection of wing
attachmeat fittings on Viscount aircraft
[TE~72%1.6211 W7 3~29455
URIFOBRM FLON
Heasuremants of surface pressure on an elliptic
airfoil oscillating in unifora flow.
273-37374
UNSTEADY FLOW
A new method of solving one-dimensional unsteady
flow equations and its application to shock wave
stability in sonic inlets,

173-35522
UPWASH
The 1ift on a wing in a turbulent flow.
A73=37487
DEBAN ELANHING
A proposed littoral airport.
A73-37280

Inglewood /California/ airpert neoise abatement
monitoring program, discussing landing approach
slopes, monitoring equipment and techniques and
noise effects on property value

A73=-37283
Urhan and regional planning aspects of offshore
airport technology.
A73=3F7743
UBBA¥ TRANSPORTATION .
ACLS equipped wehicles in inter-city transportation.

R73-37686
UTILITY AIRCERAFYT
Trends in avionics simplification fer light
utility aireraft.,
AT3-37801

V/STOL AIRCRAFT
Roise reducing choked /sonic/ inlet desiqn for
¥/5T0L {et aircraft, discussing asrodynamic
theoretical and experimental studies
; 173=37295
V/STOL aircraft testing for the sea contrel ship
environment,
[AIAR PAPER 73=810D] a73~-37466
Integrated hydraulic flight control actuator
packages replacing mechanical lirkages for
aerodynamic surface control during ¥/STOL
operation
A73=39015
Bandling characteristics of ¥/STOL aircraft based
on data obtained from flight tests, simulator
operation, and amalytical studies
[25ARD=E~-5T77-PT~2] R73=-27906
2eroelastic and dynaaic studies of technology
applicable to tilting rotor vertical takeoff
alrcraft with emphasis on propeller whirl
instability - vol. 1 . :
TNASA=TR=T=fOG7 ] N73-28976



SUBJRCT INDEX

Natural mode vibration analysis of aircraft
stractural systems by direct and component mede
sybthesis techniques applied to tilt rotor YTOL
aircraft aeroelasticity - ¥ol. 2
[ HASA-TH-I-69096] N73=-28977

Developpent of computer programs for desigoing
engine imlets for ¥TOL and STOL aircraft based
on axisvametric potential flov parameter
[NASA=-TH=-X=582781 : 473-29182

Pesign and tests of ]1ift fan ' exhaust suppression
system for future ¥TOL aircraft neise goals
[ HASA-CR-121108] N ¥73~29912

Development of method for calculating near field
ooise level of free jet and influence of ground
effect on noise produced by ¥Y/STOL aircraft
operation

N73=29907
VARIABLE GEOMEFRY STRUCTURES
Inproved aircraft capability through variable
canker.
B73-37275
VARIABLE PITCH PROPELLERS
Lircraft installation reguirements and
considerations for variable pltch fan engines.
[AIrM PAPER 73-8071 B73=-37465

Blade synchronous rotation about pitch axis in
single stage axial compressor at front of gas
turhbine engine during fan rotation

373-39663
YERICLE WHEELS

Russian book - Aircraft wheel and braking system

desiges. :
AT73-37768
VELOCITY DISTRIBUTION
Interference between a wing and a surface of
velocity discentinuity.
B73-37490
VERTICAL TARKBOFP AIRCRAFT

¥20L applications in civil aviation, discussing
safety, noise reduction, fatique 1life,
industrial applications, economic factors, short
haul utilization and vind tunnel tests

A73-37813
Possibilities and problens of achieving combunity
noisg acceptance of ¥T0L.
R73-38010

VPH-FOKEKER VAK-191B YTOL fighter aircraft
structural and aercdynamic design, describing
airframe construction, power plant arrangement,
£light controls, hydrazulic and electrical systens

. 273-38167
YBRY LOW PREQUENCIES

ipalysis of very lovw frequency radio signals for
aircraft area navigation to show capability for
coptinental flight reduondancy and reliability
[AD=-T7610581 N73=28651

VHF CHEIEANGE HAVIGATION
pata coppression in recursive estimation with
applicatione to naviqation systens. .
[AIAA PAPER 73-901] 273-38835

Flight tests of VHF Omnirange navigation and Tacan
systens to determine bearing error curves
[ FA2=-RD-72-73] ¥73=-29710

Hadio frequency interference tests of VAF
canirange, instrument landing systems, and
gqlideslope indicators to determine reguired
geographical separation for ground stations
[ REPT=523=0768655-001118~V0OL~2] . H73-29712

VIBRATION H

Numerical analysis af wvariable pitch compressor
totor blades for reduction of rotoer vibratious
[aD-762228] - NT73-28786

VIPNATIOR BFPECIS

Ratural mode vibration analysis of aircraft
structural systems hy direct and conponent mode
synthesis techniques applied te tilt roter ¥TOL
airceraft aerocelasticity = vol. 2
[NASA-TM-I-694967 ! R73=20977

pnalysis of response and fatigue characteristics
of light alloy integrally machined planks vwith
enphasis on acoustic fatique properties

' H73=29912
YIBRATIOW HODB 1

Extranecus modes in sound absorbent ducts.

e A73=-37298

Calculating the fundamental oscillations in

turboengine blades with different types of excitation.
a73-37778

r~53

HABRNING SYSTEHS

YIBRATIOR TESTS
bevelopment of method for determining response of
box type structures subfected to high intensity
acoustic loading
¥73-29515
Ground vibration tests of YP-12 aircraft to
determine frequency response data, neasured node
lines, and elastic ncde shapes for aircraft
components f
[ NRSA=TM-X-2B80) N73-29984
YIBEATIONAL STRESS
Probability theory for vibrational strength of
turboamachine parts, calculating statistical
paximum stress for given stress distribution
conditions
L73-377717
VIDED DATA
Operational principles and testing of a digital
radar target extractor
A73-37584
Secondary surveillance radar - Current usage and
improvements.
373=37808
YISCOUNT AIRCRAPT
Procedures for ultrasonic inspection of wing
attachment fittings on Viscount aircraft
{TR=-7211.621} W73-294855
YISCOOS PLOW
Pornulation and development of computer analysis
for calculating streamlines and pressure
distribuations around two-dimensional isolated
nacelles at transonic speeds
[ NASAE-CER=2217] N13-27890
YISIBILITY
Instrument landing monitor fILM/ evaluation
progran for potential and actunal capability to
restore poor and/or missing visibility
! A73-39211
YISOUAL PLIGHY
Analysis of factors affecting approach and landing
of aircraft under visual conditions to show
causes of pnisiudgement resulting im aircraft
landing accidents
[NESA~TT=-F=-150551 ¥73-28980
VISUARL FLIGHT HULES
Rir traffic control and the prevention of collisions
a73-37386
¥YOJCE COMHUNICATION
Analysis of voice compand systems for application
to military alreraft operation to show
nanufacturers, specifications, and research
prodects
[AD-T762922] H73=268998
VORTEXI GENERATOES
Two dipensional flow, low speed wind tunnel tests
of trapped vorter-high 1lift airfoill to reduce
blowing reguirements for 1lift augmentation
[RD=T762077] ¥73-27893
YORTICES
adrcraft wake vortex detection and avoidance
systens, examining acoustic sensors, bistatic
Doppler sensers, pulsed radar, aircraft spacing
techniqnes and ground wind measurement
A73=-37823
Study of control syster effectiveness in
alleviating vortex wake upsets.
[ ATAR PAPER 73-B33] . A73=-38778

W.

WAR GAHES * '
Development of analytic medels for describing
differential models of attack helicopters
supporting a battalion task force - Vol. 1
{AD=-762832] W73=289586
Numerical analysis of military helicopters and air
defense weapons to define operations in support
of battalion task force combat = Vol. 2
{RD=-T7624331 . N73=-28957
HARHYNGE SYSTEHS
dircraft wake vortexr detection amd avoidance
systens, exawining acoustic sensors, bistatic
Doppler sensers, pulsed radar, aircraft spacing
techniques and ground vind measurement
. A73-37823



WAIER LAWDIRG

Air based collision avoidance systen feasibility
appraisal, discussing YG10504 proximity warming
indicator, cost analysis and implementation
prognosis

a73=-38468

Desiqn and development of integrated fire and
overheat detection and warning system for
installation ih aircraft nacelle
TaD=-7629191 . N73-28999

JATER LANDIES
Preliminary results from dvynamic model tests of an
air cushion landing systemn.
AT73=37600
YATER POLLUTIOE

Bnvironmental considerations for offshore airports.

473=-37782

Coptributions of the DFVLR to environmental

research and environment protection. II - MNoise
control, water envirenmant protection, nature and
landscape, environmental protection techanigmes

173=38266
WAVE DISEBRSION

Wave dispersjion equation for large eccentric
elliptic et stability calculations for noise
suppression, using approzinate Mathieu functions

173=-39807
WEBAPON SYSTEN MANAGENENT
L rational basis for deterzining the EKC
capability of a systen.
473-38779

WEBAPON SYSTENS
an 1n-flight investigation of the influence of
flving qualities on precisior weapons delivery.
[AIRA PRPER 73=-783] 273-37453
Mircraft-store separation design for angular
wopentun increase of external weapon with
internally mounted spinning flywheel
173-38652
WEATEHER PORBCASTIRG
Short-range terminal weather forecasting
technigues in ANRS
[AD=762938] W13=-29699
WERTEER MODIFICATIOR
Technology assessment of fog modification
fAD=7622071 H73-28631
WEBS (SUFPORTS)
Incremental forqing of parts with cross-ribs,
fSME PAPER MF 73=164L] 373=-38503
WBIGHY (MASS) N
Rotary and fixed wing aircraft growth factors from
implicit differentiation of gross weight
relative to fized weight
{SAWE PAPER 952) 373=-37880
Aircraft fuselage structure weiqht estimation
nethed assunming bending, shear, torque and
internal pressurization loading for
skin-stringer~shallow frame types
TSAWE PAPER 981) 273=37987
Early operational experience with the L-1011
On=-Board Weight and Balance Systen.
[ SAWE PAPER 9861 A73-378940
WEIGHT ABALYSIS
A parametric weights study of a composite paterial
prop/rotor blade.
[SANE PAPER 9501 A73-37878
The weight/performance interface - Bn arqument for
weiqht control.
[SAWE PAPER 967]) A73-37884
The STAN /A/ 'S' Inteqral Weight and Balance
System for the €-130 aircraft.
[SAWE PAPER 985] 273=-37489
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