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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National 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, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Biblivgraphy (NASA SP-7037)
lists 473 reports, journal articles, and otherdocuments originally announced in November
1973 in Scientific and Techunical Aeraspace Reports (STAR) or in Iinternational Aerospace
Abstracts (144 ).

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

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

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

An annual cumulative index will be published.
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AVAILABILITY OF CITED PUBLICATIONS

188 EMTRIES (A473-10000 Ssries)

All publications abstracted in this Section are availlable from the Technical Information
Service, Amencan Institute of Aergnautics and Astronautics, Inc., (AIAA), as follows.
Paper copies are avaidable at $5.00 per document up to a maximum of 20 pages The
charge for each additional page is 25 cents. Microfiche '""are available at the rate of
$1.00 per microfiche for documents identified by the # symbol following the accession
number. A number of publications. because of their special characteristics. are available
only for reference n the AIAA Techmical Information Service Library. Mimmum airmail

postage to foreign countries is $1 .00 Please refer to the accession number, e.g.. A73- 10488,
when requesting publhcations.

STAR ENTRIES {N73-1000C Series)

A source from which a publication abstracted in this Section is avaiable 1o the public is
ordinarly given on the last hime of the citation. eg. Availl NTIS. The following are the
most commonly 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 m
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reporis Announcements of 10 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 $2.76 for a 1-t0-25
page report to $10.75 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 “Avail: 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.. N73-102814) and having an NTIS availability shown in the

citation. Standing orders for microfiche of {1) the full collection of NT!S-available
documents announced in STAR with the § symbol, (2} NASA reports only (ident-
ified by an asterisk {*}), (3} NASA-accessioned non-NASA reports only (for those
who wish to mamntain an integrated microfiche file of aerospace documents by the
“N” accession number), or (4) any of these classes within one of more STAR
categornies, also may be placed with NTIS at geteatly reduced prices per title (e.g.
38 cents) over individual requests. Inquiries concerning NTIS Selective Categories

{1} A microfiche is a transparent shaet of film, 105 x 148 mm in size. conaining as many
as B0 to 98 pages of information reduced to micro images {not to exceed 24:1 reduction).
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Avail:

Avail;

Avail: -’

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Other

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

Deposit Accounts and Customers Outside /.5 NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers cutside the United States are reminded that they should add the
following handling and postage charges 1o the standard or announced 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.
SOD (or GPO). Sold by the Superintendent of Documents, US 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 SOD
price it hard copy 15 requested. NTIS will also fill microfiche requests, at the
standard $1.45 price, for those documents identified by a #symbol .}

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the Mational Aeronautics and Space Administration, Public
Documents Room (Room 126}, 600 Independence Ave., S.W. 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
availzbility 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. Services available from the USAEC and its
depositories are described n a baoklet, Science Information Available from the
Atomic Energy Commission (T1D-4550). which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfims. 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. Handhng and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSO. Publications of Her Majesty’'s Stationery Office are sold in the US by

Pendragon House, Inc., (PHI, Redwaod City, Califarnia. The U.S. price lincluding a
service charge} i1s given, or a conversion table may be obtained from PHI.

BLL (formerly NLL}: British Library Lending Divisicn, 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).

ZLDIl. Sold by the Zentralstelle fur Luftfabrtdokumentation und -Information,
Munich, Federal Republic 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.

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



GENERAL AVAILABILITY

All publicaticns abstracted in this biblicgraphy are avattable to the public through the sources
as indicated in the STAR Entries and IAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library ar other local libraries prior to ordering any publication
masmuch as many of the documents have been widely distnbuted by the issuing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

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

cumulative index. is $18.00. All guestions relating to subseriptions should be referred to the
NTIS,
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TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSOR

DOCUMENT it _H “:ﬂ::‘:géfc?.'é'

ACCESSION NUMBER—o N73.10027*§ Boeing Co., Wichita, Kans. CORPORATE

THE SIMULATION OF A JUMBO JET TRANSPORT  ———  SOURCE

1—’ AJRCRAFT. VOLUME 2: MODELING DATA
TITLE C. Rodney Hanke and Donald R. Mordwall Sep.{B?O 506 p

2 vVol. PUBLICATION
{Contract NAS2-5524) DATE
{NASA-CR-114494; D6-30643-Vol-2) Avail. NTIS\HC $27.50
AUTHORS CSCL 018 N
The manned simulation of a large transport aircraft is L COSAT
CONTRACT described. Aircraft and svstar_ns d_ata necessary to |njplemgnt CoDE
the mathematical model described in Volume | and a discussion
OR GRANT of how these data are used in model are presented. Tha results
of the real-time computations in the NASA Ames Research Canter
REPORT Flight Simulator for Advanced Aircraft are shown and compared —— AVAILABILITY
NUMBER to flight test data and ta the results obtained in a training simulator SOURCE

known to be satisfactory. Author

TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED AVAILABLE ON
DOCUMENT MICROFICHE
ACCESSION ——— AT3-10302 * Optimum contigurations for bangless sonic g _ TITLE
MUMBER booms. W. O Hayes and F. 8. Weiskope, Jr. [Princeton University, -ee——

rinceton, N.J.}. Quarterly of Applied Mathematics, vol. 30, Oct, e
AUTHORS — | 1972, p. 315328, 13 refs. Grant No. NGL-31-001-119. AUTHORS'

A number of optimization problems are posed and solved for AFFILIATION
supersonic aircraft flight subject to the condition that a shock wave
appears only incipiently in the sonic boom signal at a given point.
The printipal result is one giving the maximum effective gross weight
of an aircraft of given effective length under given flight conditions.
The calculus of variations with inequality constraints is used, with
the novel features of a non-local isoperimetric relation and of only an
upper bound on a control variable. {Author|

PUBLICATION
DATE

vin
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AERONAUTICAL ENGINEERING

IAA ENTRIES

A73-39986 #
projectiles by holography (Ohservation de la surface de projectiles

Observation of the surface of hypersonic

hypersoniques par  holographie). P. Smigielski, H. Fagot, A,
Stimpfling, J. Schwab, and R, Schirrer {1nstitut Franco-Allernand de
Recherches, Saint-Louis, Haut-Rhin, France}. In: International Gon-
ference on Ultrahigh-Speed Cinematography, 10th, Nice, France,
September 25-30, 1972, Transactions. Paris,
Association Nationale de 1a Recherche Technique, 1973, p. 207-211.
8 refs. In French, Research supported by the Direction des
Recherches et Movens d'Essais.

By causing intervention, at the same time, of a relation involving
parameters of the conic and the dimensions of the projectile and the
hologram, and the limitations due to diffraction and aberrations, it
was possible to establish a setup recording the hologram and a
reconstitution setup making it possible to visualize a hypersonic
projectile with 2 resolution equal to the movement. A study was
made of an elliptical holographic setup for visualization by reflection
of a projectile in hypersonic flight. The reconstituted images
confarm to predictions. F.R.L

A73-39984 4 Hdlographic interferometry applied to aero-
dynamics {Application de I'interférométrie holographique en aéro-
dynamique). C. Veret (ONERA, Chitillen-sous-Bagneux, Haurts-de-
Seine, France). In: International Conference on Ultrahigh-Speed
Cinematography, 10th, Nice, France, September 2530, 1972,
Transactions. Paris, Agsociation Nationale de la
Recherche Technique, 1973, p. 418422, 11 refs. In French.

A recently developed holographic interferometer is described
and compared with a Mach-Zehnder type conventional inter-
ferometer. The new instrument is shown to offer the following
advantages: {1} superior ease of fabrication and use, (2} high
recording speed, and {3} wider application versatility, Examples of
applications in aerodynamic flow studies are discussed. M.V.E.

A73.39985 ¢ Study of turbulent wakes behind cones in
hypersonic flight using Schlieren photograph corcelation {Etude de
sillages turbulents de cones en vol hypersonique par correlation
d'image strioscopique). R. L. Qudin and F. Ae (Institut Franco-
Allemand de Recherches, Saint-Louis, Hauts-Rhin, France}. In
International Conference on Ulirahigh-Speed Cinematography, 10th,
Nice, France, September 25.30, 1972, Transactions.

Pzris, Association Mationale de la Recherche Tech
nigue, 1973, p. 423-427. & refs. In French. Research supported by
the Direction des Recherches et Moyens d'Essais,

Densitometer-aided anatysis of a Schlieren photograph taken in
the wake of a hypersonic cone gt low pressure, at a distance of

A Special Bibliography {Suppl. 38)
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approximately 6 calibevs from the projectile. From the density values
obtained for a turbulence area, the illuminance distribution is
reconstructed. The correlation function of the density distribution
and the quadratic mean value of the density fluctuation rale are
determined. M.V.E.

A7340003 # Aerodynamic forces on a triangular cylinder.
C. F. M, Twigge-Molecey (Hatch Assac., Ltd,, Taronto, Canada} and
W. D. Baines (Toronto, University, Toronto, Canada). American
Saciety of Civil Engineers, Engineering Mechanics Division, Journal,
val. 88, Aug. 1973, p. 803-B18. 8 refs.

Forces on a cylinder of triangular crass section were measured.
This cross section was chosen primarity because it produced a
definable flow pattern. The stagnation point of the oncoming flow is
on the upstream tip and boundary layer separation occurs along the
downstream edges, The measured values of steady and fluctuating
force coefficients pbtained, are believed to be a useful contribution
to engineering data, kn the investigation the turbulence everywhere in
the flow was of small amplitude and scale whereas the periodic and
steady forces were much larger than the random components.  G.R.

AT3-40027 # An aircraft digital fly-by-wire system, P. G.
Felleman (MIT, Cambridge, Mass.). /nstitute of Navigation, Annual
Meeting, 20th, St. Louis, Mo., June 18-21, 1973, Paper. 19 p.

The program described was conceived as the first phase of a
multiphase program to  demonstrate the feasibility of digital
fly-by-wire flight contro! systems for aireraft application. This initial
system was configured to place a digital camputer with appropriate
sensor and effector interfaces in the primary control path of a
modified F-8C aircraft, with a triply-redundant analog fly-by-wire
control system as back-up. The Apolto guidance, navigation, and_
control hardware was chosen for use as the primary digital system
because of the availability of space qualified hardware, the
demonstrated retiability of the equipment, and the availability of an
existing flight software verification capability, Particular emphasis is
given to a oescription of the problem of inwrface design and fault
detection mechanization. F.R.L.

AT73-40028 A hybrid navigation system simulation for
North Atlantic routes. W. C. Hoffman, J, Zvara {Aerospace Systems,
Inc., Burlington, Mass.), W. M. Hollister, and K. R. Britting {MIT,
Cambridge, Mass.). Institute of Navigation, Annual Meeting, 20th, St.
Lowis, Mo,, June 1921, 1973, Paper. 13 p. 16 refs. U.S. Department
af Transportation Contract No. TSC-473.

Present-day operations of commercial air traffic on Morth
Atlantic routes are reviewed, and the need for improved navigational
accuracy to provide increased capacity without corresponding
reductions in existing satety levels is established. The application of
hybrid navigation systerms which combine information from twe or
more sources in an gptimum manner to achieve more accurate
performance is discussed. A digital computer simulatian program
referred to as NATNAY (North ATiantic NAVigation) was developed
to evatuate the performance of various hybrid navigation system
canfigurations which could be used by commercial aircraft operating
in the North Atlantic region. The covariance matrix error analysis
method is used to simnulate aided inertial navigation system errar



AT3-40029

histories, using the optimum recursive Kalman fitter to incorporate
independent measurements of position or velocity, A number of
computer vesults are presented for a typical east-bound North
Atlantic flight {Author)

AT73-40029 ¥ A flight evaluation of pilotage error in area
navigation with vertical guidance. R. 5. Jensen and 5. N. Roscoe
(INinois, Uriversity, Savoy, W}, festitute of Navigation, Annual
Meeting, 29:th, 5t Louwis, Mo., June 13-21, 1973, Paper. 36 p. 8 refs.
FAA - sponsared resaarch,

Pilotage error in terminal and approach phases of three.
dimensional area navigation operations was measured in flight. Pilot
performance was measured in terms of altitude, crosstrack, airspeed,
and procedural errors made while flying a complex 18-segment |FR
flight plan presenting cancentrated high levels of cockpit workload.
Analysis of the data showed no statistically reliable difference
between overall performances by airline transport pilots and com-
mercial pHots with instrument ratings for any of the four vertical
task variables: level flight, three-degree climb, three-degree descent,
and six-degree descent, Alsn, there were no statistically reliable
ditferences between altitude performance with the altimeter and the
vertical deviation indicator in lave! flight. Relatively frequent
procedural errors occurred even after four identical flights using
VNAV guidance equipment. {Author}

AT3A0030 # Effectiveness limitations of midair collision
avoidance strategies. J. L. Ramsey (Mitre Corp., Bedford, Mass.).
Institute of Mavigation, Annual Meeting, 29th, St. Louis, Mo., June
19-27, 1873, Paper. 26 p. 16 refs. Contract No. F 19628 73-C-0001,

Data are provided to help resolve the uncertainty about what
specific techaique or classes of techniques ought to be used to
prevent midair collisions, A stafistical analysis of recent midair
collisions in the United States and of the pertinent factors
surrgunding these accidents is given. Three classes of midair collision
prevention techniques, described briefly, are regulatory changes
including structured or regulated airspace, introduction of an
autonomous airbarne collision avoidance system, and projected
improvement to the ATC system, The statistical data are applied to
these classes to estimate the fraction of fatalities and accidents that
might be prevented. From the analysis it is possible to draw
conclusions that suggest specific steps and ordering of sieps that
should and should aot be undertaken in a unified program to reduce
the incidence of collisions. F.R.L.

AT3-40032 # Herizental collision avoidance study. J. A.
Sorensen, A. W. Merz, T. B, Cline, and J. S. Karmarkar (Systems
Contral, Inc., Pala Alto, Calif.), Institute of Navigation, Annual
feeting, 29th, St. Louss, Mo., June 19-21, 1973, Paper. 25 p. 16
refs. U.S. Department of Transportation Cantract No. TSC-535.

The third-order relative dynamics of two conflicting aircraft are
used to determine the horizontal maneuvers which produce maxi-
mum miss distance for arbitrary initial conditions and classes of
aireraft. These maneuvers are then moditied to determine a hari-
zontal maneuver strategy which vields a safe miss distance and
minimum deviaiion off course. Filtering technigues are examined
which can be used to process noisy signals if the data required to
mechanize the horizontal maneuvers are nat fully available. Analyses
are conducted to determine the effects of measurement errors on the
performance of a typical horizontal collisian avoidance system.

{Author)

A7340033 # Time dissemination for aircraft. F. D. Watsan
and J. M. Holt {McDonnell Douglas Electronics Co., 5t. Charles,
Mo.i. Institute of Mavigation, Annual Meeting, 29th, St Louwis, Mo.,
June 1921, 1973, Paper. 30 p. U.S. Department of Transportation
Contract No. FA73WA-3172.

Brief description of work accomplished during the first portion
of a study program in which ground station sites were evaluated on
the basis of their effectiveness in disseminating time synchronization.

5652

Operations of alf US. schedufed air carriers operating in CONUS
have been discretely modeled. Then, air-to-air and air-to-grovnd
communication linkages are determined. In addition to produting
data for use by the computer, these processes produce maps of
aircraft activity versus time of day for direct interpretation. With
appropriate effectiveness equations, a computer-implemented algo-
rithm automatically, or with operatar interaction, determines the
strategy and tradeoffs in site selection for ground-based time-
disseminating equipment. Preliminary results indicate that with three
ground stations most of CONUS can be synchronized by using
hierarcha! air-to-air relay of synchronizatian. {Author)

A73-30035 National Aerospace Meeting, Washington,
0.C., March 13, 14, 1973, Proceedings. Meeting spansored by the
Institute of Mavigation. Washington, D.C., Institute of Mavigation,
1973. 167 p. Members, $15.; nonmembers, $20.

Inertial navigation, nontinear 'frajectory-following and control
techniques in the terminal area, recent improvements in the Navy
navigation system, military application of the Tramsit navigation
satetlite system, and a navigation satellite development program are
discussed, Attention is given to error analysis for a satellite-based air
traffic control system, divergence in redundant systems, space shuttle
optimal ascent guidance, orbiter abort guidance, the Bendix-Bell
MLS signal-in-space, MLS navigation guidance and control, aspects of
terminal air traffic control operations, the conventional ILS, use of
MLS elevation data for flare-out guidance, and airport ground
surveillance,

F.R.L.

A73-40038 ¥ Nonlinear trajectory-following and control
techniques in the terminal area using the Microwave Landing System
Navigation Sensor, P. Madden and M. Desai {MIT, Cambridge, Mass.).
In: National Aerospace Meeting, Washington, D.C., March 13, 14,
1973, Proceedings. Washingtan, D.C., Institute
af Navigation, 1973, p. 24-34. 7 refs. V.S, Department of Trans-
portation Contract No. TSC-551.

Guidance and control techniques have been developed to permit
accurate nonlinear path-following in the terminal area using an MLS
and DME data-base. The elements of the system including trajectory
generation, mMean-wind estimaticn, feedforward and perturbation
control gre described, and the performance of the integrated system
is delineated. The investigation was made with the aid of a
sophisticated digital simulation, including maodeling of the sensor and
environmental noise. A conventional jet transport was the subject
aircraft. A conclusion of the investigation was that the integrated
guidance and contro! systern was adequate to the task of path
tracking with errors within the resolution of ATC radar. (Author)

A73-40040 # Military application of the TRANSIT Naviga-
tion Satellite System in the P-3C ASW aircraft. T. B. Merkel (U.5.
Naval Material Command, Naval Air Development Center, War-
minster, Paj. in: National Aerospace Meeting, Washington, D.C,,
March 13, 14, 1873, Proceedings. " Washington,
D.C,, Institute of Mavigation, 1973, p. 39-42.

The TRANSIT systern of navigation by satelite, spurred by the
concurrent development of the Navy's fleet ballistic ntissife sub-
marines, hecame the reliable fixing aid fulfilling the world-wide
submarine navigation requirements. Theoretical studies of airborne
TRANSIT commenced in the mid-1960s, but the Tack of a suitable
airborne platform stymied the growth and practical development
until early 1969, when the Navy embarked on an approach to
investigate the feasibility of airborne TRANSIT, The YP-3C Anti-
submarine Warfare (ASW) Weapons System aircraft was choosen as
the test platform because it provided both a central data processing
capability and a normally long mission profile, needed to minimize
the effect of the perindic nature of availablte TRANSIT updates.

{Author)



A73-40041 # Navigation Sateliite Devslopment Program. 5.
L. Lagna and R. W, Jessen {USAF, Space and Missile Systems
Ovrganization, Los Angeles Air Force Station, Calif.). In: National
Aeraspace Meeting, Washington, D.C., March 13, 14, 1973, Proceed-
ings. Washington, D.C., Institute of Navigation,
1973, p. 43-50.

There is general agreement that a space-based radio navigation
systemn can provide accurate, continuous, three-dimensional, world-
wide and common-grid navigation and positioning informatian that
could satisfy the needs of maost military and civilian users. However,
there are a number of oputstanding questions on cost, value,
application and design which preclude deploying an operational
global navigation sateltite system. These guestions can be answered
via a navigation satellite development program using four repeater
satellites deployed over the continental United States. The navigation
signals from the repeater satellites will provide the same electranic
environment for the users that would be available from operaticnal
satellites. Repeater satellites could akso provide radio links for limited
digital communication, cooperative surveillance, and air traffic
management experiments. [Awuthor]

A73-40042 # Errar apalysis for a satellite based Air Traffic
Control System. C. R. Traas (Nationaal Luchtvaartlaboratorium,
Amsterdam, Metherlands), In: National Aerospace Meeting,
Washington, D.C., March 13, 14, 1973, Proceedings.

Washington, D.C., Institute of Navigation, 1973, p.
51-58. & refs.

Errors related to an Air Traffic Control System which uses a
number of ground stations, a pair of stationary satellites, and direct
airplane altitude measurements, have been analyzed numerically. A
considerable part of the analysis is connected with the determination
of the orbits of the satellites from radar range and range-rate
measurements. The error sources considered are: the ground station
position uncertainly, transponder delay time uncertainty, and
uncertainty about the precise values of some parameters occurring in
atmospheric refraction models. The other part of the analysis is
devoted to the datermination of aircraft position using radar range
measurements from a single ground station, and direct altitude
measurements, {Author)

A73-40046 The Bendix/Bell MLS signal-inspace. R. J.
Kelly (Bendix Corp., Communications Div.,, Towson, Md.}. In:
National Aerpspace Meeting, Washington, D.C., March 13, 14,1973,
Proceedings. Washington, D.C., institute of
Navigation, 1973, p. 97-108. 8 refs.

The Bendix/Beli Microwave Landing System (MLS) is an
air-derived sample data systern operating at microwave frequencies
using scanning narrow beam antennas which generate a signal-in-
space. The MLS signal-inspace provides guidance information pro-
portional to an aircraft’s lateral and vertical displacement from a
selected flight profile. This paper describes, in detai!, the techniques
and rationate used to generate and detect the MLS signal. Em-
phasized in the rationale are the system requiresnents deveioped by
Bendix/Bell in their recently comgleted MLS Technique Analysis
Study for the FAA, These reguirements lead Bendix/Bell to choose
the electronically scanned phased line array as the most adaptive
technigue to generate the angle guidance function. Since the line
array is central 1o the Bendix/Bell concept, test results of a fully
operating elevation guidance antenna are presented. (Author)

AT3-40047 # MLS - Navigation, guidance, and control. G. L.
Neal {Collins Radic Co., Cedar Rapids, lowa}. In: National Aerp-
space Meeting, Washington, D.C., March 13, 14, 1873, Proceedings.
Washington, D.C., Institute of Navigation, 1973,

p. 109-118. 8 refs. .
This paper discusses application of the microwave landing
systemn as a terminai area navigation tool, as an aid to vehicle
guidance, and as a position control feedback element, Navigation in

.563

A73-40050

this context is used to mean velocity and position determination
together with a description of desired velocity and position.
Guidance relatas to the usage of velocity and paosition information to
describe progress along the desired path and specifically to describe
changes required to maintain that path. Contral relates to manipula-
tion of the vehicle to satisfactorily achieve the guidance commands.
These aspects of the general problem of terminal area navigation
using the microwave landing system as a ground based ad are
discussed from a flight control engineer’s viewpoint with the
emphasis on subtleties of the system characteristics that can greatly
impact its eventual usefulness. {Authar}

A73-40048 # Relationships between operational flexibility
and capacity in contemporary terminal air traffic cantral operations.
R. 5. Ratoer {Stanford Research Institute, Menlo Park, Calif.}. In:
Mational Aerospace Meeting, Washington, D.C., March 13, 14, 1973,
Préceedings. ] Washingron, D.C., Institute of
Navigation, 1973, p. 1181 22, FAA-supported research.

QObservations and findings of an analysis of terminal area air
traffic control operatians are presented to show where flexible path
management derogates efficient high-density terminal aperations,
and where such flexibility is necessary to facilitate operations. Strong
and weak points related to the use of standard arrival procedures and
standard instrument departures are delineated. Likely reasons for
observed operational limitations in the use of such procedures are
discussed. Some techniques that contsollers have evolved for
minimizing the sensitivity of operations to unforeseen accurrences
are described. Considerations involved in a controller's selection of
speed, vector or altitude control as a means for maintaining
efficiency while ensuring safe separation are discussed. {Author}

AT3-40049 # The Conventional ILS - So what’s new. J. B,
Battistelli [Ohio University, Athens, Ohiol, In: National Aerospace
Meeting, Washingtun, D.C., March 12, 14, 1973, Proceedings.

Washington, D.C., Institute af Navigation, 1973,
p. 123132, 8 refs. U.S. Department of Transpartation Contract No.
FAGYWA-206E.

The FAA, recognizing the increasingly stringent requirements
heing placed on the ILS, has been conducting research and
development programs designed to yield significant improvements in
ILS capability. This paper describes the results of some of these
programs. The latest configurations for the localizer, glide-siope, and
their monitor are discussed as well as the effects of snow and
reflecting objects on or near the aerodrome and terrain. New
tocalizer antenna arrays are being developed that limit the amount of
stray radiation on the aerodrome and surrounding terrain. These new
arrays yield improved course characteristics. Integral and wide
aperiure monitars have been developed that give a true analog of the
signal in space. Glide-slope antenna arrays are being developed that
do not utilize image effects. Therefore, they are not as susceptable 1o
environmental effects. Optimized image-type arrays are under study
to minimize the effects of shortened ground planes; and integral
monitors have been developed to give ‘ncreased monitoring re-
liability. (Author)

A7340050 # Use of MLS elevation data for flare-out guid-
ance. L. L. Sanders (ITT Gilfillan, tnc., Van Muys, Calif.). In:
Mational Aerospace Meeting, Washington, D.C., March 13, 14, 18973,
Proceedings. Washington, D.C., Institute of
Navigation, 1973, p. 133-138. & refs.

The discussion analyzes the issues associated with use of MLS
elevation data or allimeter information for fiare-out guidance.
Technical limitations of altimeter at some airporits and for some
aircraft are described. Discussion includes consideration of airport
factors, aircraft and autopilot equipment, MLS ground eguipment
and cost factors. With standardizing of touchdown zone parameters,
MLS flare guidance appears both technically and economically
justified. {Author)



AT3-40051

AT73-4005% ¥ Airport ground surveillance and ground guid-
ance system LOCAR /Localized Cable Radar/. A. M. Levine (ITT
Gilfillan, nc., Van Nuys, Calif.). In: National Aerospace Meeting,
Washington, D.C., March 13, 14, 1973, Proceedings.

Washington, D.C., Institute of Navigation, 1873, p.
138-146.

A low-cost airport surveiflance and ground guidance system,
called LOCAR (Localized Cable Radar] to aid in solving the
problems of airport ground traffic control resulting from ever-
increasing airpart traffic is described in this paper. LOCAR tracks all
vehicles on runways or taxiways even if slightly airborne, and in all
weather; it can indicate stationary vehicles and the speed of aircraft,
and it provides guidance; the display can be relayed via standard
CCTV; there is no high power radiation, no moving parts, and
installation is low in cost compared to other discrete sensors or
multiple conventional radars. The systern consists of a series of small
low-powered solid state radars of limited range, time sequenced by
the inherent delay of the cable from a master timing pulse. LOCAR
is compatiblic with additions for increased information on displays
bath in the control tower and in aircraft cackpits. (Author)

A73-40062 F A survey of satellite-based systems for naviga-
tion, position surveillance, traffic control and collision avoidance. K.
D. McDonald {U.S. Department of Defense, Washington, D.C.). In:
National Aerospace Meeting, Washington, D.C., March 13, 14, 1973,
Proceedings. Addendum. Washington, D.C.,
Institute of Navigation, 1973 16 p.

Summary of the satellite system concepts, orbital deployments,
and measurement technigues on which the accomplishment of
various recent applications is based. The systems. and system
concepts discussed include: Transit, the Navy Navigation Satellite
System; the expanded Transit and Transit improvement program
concepts; the Two-in-View configuration; the Defense Navigation
Satellite Systemn, including the System 621B and the Timation
systemn cancepts; the NASA Paosition Location and Communication
Equipment {PLACE) experiment: the Maritime Satellite program of
the Department of Commerce’s Maritime Administration; the
DOT/FAA Aeronautical Satellite Program; the Location, Identifica-
tion by Transmission (LIT) and Satellite ATC and Navigation
(SATAN} systems; the DOT’s Advanced Air Traffic Management
System concepts; and the FAA's recently developed ASTRO-DABS
concept. {Author)

AT3-40056 # A numerical analysis of some practical aspects
of airbome urea seeding for warm fog dispersal at airports. A, |.
Weinstein and B. A, Silverman {USAF, Cambridge Research Labora-
tories, Bedford, Mass.). Journal of Applied Meteorology, vol. 12,
Aug. 1973, p. 771780, 18 refs.

A two-dimersianal Eulerian model of warm fog dispersal by
airborne hygroscopic particle seeding is used to evaluate some
practical aspects of urea seeding at airports. It is found that, although
turbulence and wind shear reduce the effectiveness of single-ling
seeding to a point where it is of no practical value, seeding over a
wide area (1 to 10 sq miles) can resuit in practically usetul visibility
improvements in the approach 2one and over the runway of airports.
The quaniity of maierial and the cosi of the wide-arez seeding
technique depend upon fog intensity, fog type, and cross-runway
wind speed. For typical fog, approximately 80,000 ib/hr of urea
costing $40,000 per hour are needed to keep the visibility above 1/2
mile. The figures are reduced to approximately 36,000 to 58,000 Ib
and $18,000 to 29,000 per hour, respectively, if the visibility needs
only 1o he raised 1o 1/4 mile. {Author)

AT7340063 Low density extremes for ground elevations
up to 15000 ft. R. V. Cormier (USAF, Cambridge Research
Laboraiories, Bedford, Mass.}. Journal of Applied Meteorotogy, vol.
12, Aug. 1973, p. B63-866. 6 refs.

Atmospheric density, especially low values thereof, is important
to aircraft takeoft and landing operations; therefore, probahle
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extremes of low density are needed for aircraft design. 1his
document provides, for the most extreme area and month, values of
low density that are equaled or surpassed during 1, 5, 10 and 20% of
the time {hours) for ground elevations up to 15000 ft. Typical
temperatures accompanying these values, needad for engine power
calculations, are also given. In addition, empirical eguations for
estimating extremes of low density near the ground are evaluated.
{Author}

A73-40087 ¥ On the aaredynamic damping moment in pitch
of a rigid helicopter rotor in hovering. 11 - Analyticel phase. K.
Takasawa {MNational Aerospace Laboratory, Tokyo, Japan}. Japan
Socisty for Aeronasutical and Space Sciences, Transactions, vol. 16,
no. 32, 1973, p. 77-101. 13 refs,

A73-40090 # Manual control of an oscillatory divergant
system. 1. N. Goto {Kyushu University, Fukuoka, Japan} and S.
Endo {Tokyo, University, Tokyo, Japan}. Japan Society for Aero-
nautical and Space Sciences, Transactions, vol. 16, ne, 32, 1973, o
129-140. 9 refs,

Manual control of a second-order oscillatory divergent system is
investigated. Previous studies suggest that an experienced operator
pays special attention to the periodicity in the error signal and is able
o exercise control so that the periodically changing error is cancelled
out. This work tries to give an experimental proof to the extended
describing function proposed in campliance with the suggestion, by
the use of the time domain analysis method. As a rasult, this work
shows that the extension of the describing function is possible by
taking the human operator’s object of attention into consideration,

{Author)

A73-40101 Performance of a water-repellent radome coat-
ing in an airport surveillance radar. R, M, Weigand {5, Department
of Transportation, Transportation Systems Center, Cambridge,
Mass.). JEEE, Proceedings, vol. 61, Aug. 1873, p. 1167, 1168. 5 refs.

The operational improvement in rain provided by a hydrophobic
radome coating is experimentally verified for the case of an airport
ground-surveillance radar, The efficacy of a hydrophobic radome
coating is illustrated with photographs of the plan-position-indicator
display during moderate rainfal) before and after the application of
the coating. {Author}

A7340128 4 Design of axial flow fans by cascade method.
A, G. Deshpande {indian Institute of Science, Bangalore, India}, Acta
Technica CSAV, vol. 18, no, 4, 1973, p. 352-362. 12 refs.

The Hlow of a perfect fluid past a rotor of an axial fan with
nonfree vortex flow is studied using the lifting tine method, The
cascade method is applied for design purposes. The static pressure
rise and the total head rise increase with the decrease in axial
velocity. Camber angle decreases with the decrease in axial velogity,
while the stagger angle decreases with decrease in axiaf velocity. The
siatic efficiency of the fan increases with the decrease n axial
velocity., The effect uf ihe axial veiociiy on aerodynamic character-
istics is greater compared to other parameters. The results ohtained
are in good agreement with those of Wallis {1981). F.R.L.

A73-40125 # Strouhal number and flat plate oscillation in
an air streamn. J. Novak (Statni Vyzkumny Ustav Konstrukce Stroju,
Bechovice, Czechoslovakiai. Acta Technica CSAV, val. 18, no. 4,
1973, p. 372-386.

The results of an experimental investigation of Strouhal number
5 and the oscillation of a flat plate in an air stream as a function of
Reynolds number Re, the intensity of turbulence |, and the angle of
attack alpha are described. The Stroubal number, characterizing
vortex shedding from the plate, is practically independent of Re, but
decreases with the growing angle alpha. The plate oscillates in the air



stream practically with its natural trequency or close to this value
irrespective of Re, |, and alpha. The oscillation amplitude changes
relatively at random. The degree of this randomness grows with Re,
slightly with |, and with the decreasing angle alpha in an interval in
which periodic vortex shedding from the plate passes into a random
one, F.R.L.

A73-40184 7 Construction of a minimum-wave-drag profile
in inhomogenecus supersonic flow (K postroeniiuv kontura mini-
mal'nogo volnovogo sopretivieniia v neadnorednom sverkhzvukovom
potoke), A. N. Kraiko and W, |, Tilliaeva. Prikfadnaia Matematika |
Mekhanika, val. 37, May-June 1973, p. 469-487, 14 refs, In Russian,

The variational problem of construeting, for a plane or
axisymmetric body, a generatrix that will ensure minimum wave
resistance of the body in a supersonic inhomogeneous (nonisentropic
and noniscenergeticl flow of an ideal gas is examined for the case
where the profile is affected by a region characterized by pro-
nounced variation of the parameters along the lines of flow. In the
passage to the limit, this region degenerates to a tangential
discontinuity. The analysis is limited to configurations (nozzles, nose
cones) for which no shock waves are present in this region. The shape
of the optimal generatrix is determined by a method based on the
use of Lagrange multipliers, V.P.

A73-40210 # Planning for satellite airports. W. Gelerman
(Morthrop Airport Development Corp., Vienna, Va.) and R. de
Neufville {MIT, Cambridge Mass.). ASCE, Transportation Engineer-
ing Journal, vol. 99, Aug. 1973, p. 5375561, 8 refs. Research
supparted by the U.S. Department of Transportation, Massachusetts
Institute of Technology, and NSF.

An analysis is conducted in order to determine whether satellite
airports will divert a significant portion of the existing demand for
service from the primary airports. The analysis indicates that satellite
airfields will not, in general, play a significant role in air transporta-
tion as long as existing conditions prevail, It is conceivable, however,
that nationzl policy might wish ta develop a viable system of air
transportation through satellite airfietds. Aspects of passenger
respanse to airline frequency are discussed together with implications
for airline behavior, passenger choice of airports, and airline use of

satellite airports. G.R.
A73-40225 # Selected problems in  helicopter design
(Wybrane zagadnienia projektowania smiglowcal. Z. Brodzki.

Instytut Lotnictwa, Bivletyn Informacyfny, vol, 20, Mar,-Apr. 1973,
p. 11-14, In Pelish. )

Helicopter design is contrasted with the design of fixed-wing
aircraft by delineating differences in maintenance and reliability
concepts and by describing helicopter structural and material
requirements stemming from operational loading characteristics.
Rigid rotors, tilting rotars, and hinged rotors are compared with
respect to differences in types of loads and load support concepts.

T.M.

A73-40244 On the Weis-Fogh mechanism of lift genera-
tion. M. J. Lighthill {Cambridge University, Cambridge, England).
Journal of Fiuid Mechanics, vol. 60, Aug. 21, 1973, p. 1-17. 6 refs,

Weis-Fogh's (1973) proposed new mechanism of lift generation
could work even in inviscid two-dimensional motions starting from
rest. The “fling’ of two insect wings of chord ¢ turning with angular
velocity omega generates irrotational motions associated with the
sucking of air into the opening gap which are calculated as involving
circulations around the wings when their trailing edges, which are
stagnation points of those irrotational motions, break apart. The
roles of two-dimensional inviscid flow theory and modifications due
to viscous effects are discussed, F.R.L.

AT3-40245 * Experiment on convex curvature effects in
turbulent boundary layers. B, M, C, S0 and G, L. Mellor {Princeton
University, Princeton, N.L.). Jownal of Fluid Mechanics, vol. B0,
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A73-40348

Aug, 21, 1973, p. 43-62, 26 refs. Grant No. NGR-31-001-074,
Turbulent boundary layers along a convex surface of varying
curvature were investigated in a specially designed boundary-laver
tunnel. A fairly complete ser of turbulence measurements was
obtained. The effect of curvature is striking. For example, along a
convex wall the Reynolds stress is decreased near the wall and
vanishes about midway between the wall and the edge of a boundary
layer where there exists a velocity profile gradient created upstream
of the curved wall. [Author}

AT73-40286 On the effect of swirling motion of sources of
subsonic jet noise. H, K, Tanna {Southampton, University, South-
ampton, England}, Jawrnal of Sound and Vibration, vol, 29, Aug. 8,
1973, p. 281-293. 8 refs. Research supported by the Science
Research Council.

Theoretical study of the effect of swirling motion of sources on
the overall sound radiation from a subsonic jet. The general result for
the sound field of a point acoustic stress in arbitrary motion is first
applied to study the effect of uniform circular source motion on the
far-field sound radiation from a randomty ariented point quadrupole
of random time variation. By using the maoving source approach,
closed-form results are obtained for the overall radiation directly,
without involving the radiation spectrum. A uniform axial motion is
then superimposed and the sound field of a point quadrupole in
hetical motion is evaluated by applying retarded time transforma-
tions to the circular mation results. [Authar}

A73-40289 Application of simultaneous iteration method
to torsional vibration problems. ¥V, Ramamurti {Indian Institute of
Technology, Madras, India). Journal of Sound and Vibration, vol. 29,
Aug. 8, 1973, p. 331-340. 10 refs.

The simultanecus iteration method of obtaining the eigen-
frequencies and eigenvectors is utilized for solving torsional vibration
problems. The finite-element approach is adapted to predict the
behavior of the system. The effectiveness of the method is ilustrated
by employing it to the solution of the torsional vibration problem of
a circular shaft, a conical shaft, a two-rotor system, and a composite
strugture. {Author)

A73-40301 Cobra and the lightweight fighter. Flight
International, vol. 104, Aug. 23, 1973, p. 341-344,

The Northrop P-630 Cobra is designed for an air superiority
role, broadened to take in ground attack to suit international needs
for a multipurpase aireraft. The lightweight fighter (LWF) has very
narrowty specified equipment for air superiority, and it is largely the
extra avionics which will expand the performance into that of the
muttimission Cobra. The LWF will have a thrust/weight figure
probably exceeding that of any other aircraft, including the Harrier
and the F-15. The very unusual shape of the Cobra is a result of the
dermands far extrermne maneuverability, F.R.L.

AT73-40348 Basic principles and the theory of operation of
the equipment for the identification-friend or foe /SIF/ in military
aircraft (Principios basicos y teoria de funcionamiento de los equipos
de identificacion |FF {SIF/ en aviones militares). A. Millin Sénchez.
Revista de Aerondutica y Astronsutica, vol. 33, July 1973, p.
537-544, In Spanish.

The operation of the equipment for the identification-friend or
foe (IFF) is based on the practical utilization of the theary of
secondary radar. The characteristics of technical radar are discussed,
giving attention to distance measurements, the determination of
azimuth and elevation, a review of basic radar, aspects of radiation,
wave propagation, reflection, and the principles of secondary radar.
The three basic components of IFF systems are considered together
with guestions of pulse distribution, coding, amplification, and the
generation of the reference signal, G.R.



A73-40387 ;

A73-40287 # Some results of fuselage calculations on a
digital computer by the finite-element method (Nekotorye rezul"taty
tascheta fiuzeliazha metodom konechaykh elementov s ispol’-
zovaniem ETsVM). Z. ). Burman and V. |. Lukashenko. Aviatsion-
nafa Tekhnika, vol. 18, no, 1, 1973, p, 18-24. In Russian.

A7340388 # Frame of a cylindrical shell under the action
of a concentrated radial force (Shpangout tsilindricheskoi obolochki
pod deistviem sosredotochennoi radial’noi sily), V. N. Zamoladchi-
kova. Aviatsionnaiz Tekhnika, vol. 16, no. 1, 1973 p. 2529 In
Russian.

A73-40390 # Designing a thin-wall fan-shaped wing {Raschet
tonkostennogo veeroobraznego kryla). V. A, Pavlov. Aviatsionnaia
Tekhnika, vol. 16, no, 1, 1973, p. 38-44. In Russian.

A solution is obtained to the problem of determining the
stresses and strains in a fan-shaped airfoil (with partial restraints
along the roat cord} composed of a thin skin and of spars that
converge fadially to one point. The structure may possess rbs
situated parallel 1o the outer edge of the wing. The solution is
obtained for arbitrary air loads (and also for arbitrary concentrated
farces acting on the high-tift device and the end points of the wing}
with the aid of strain coenpatibility conditions in the form of least
work, reduced to a system of linear algebraic equations. V.P.

ATI-40395 4 Vibration tests with rotors as a rotor
identification problerm {Vibratsionnye ispytaniia rotorov kak zadacha
ikh identifikatsii}. 5. P. Grivtsov, G. N. Rapoport, and A. A Sheipak.
Aviatsionnaia Tekhnika, val. 16, no. 1, 1973, n. 62-74. In Russian,

A mathematical model of rotor vibration tests is constructed on
the basis of the concept of an analytical signal, equivalent to the
actual signal. The model can be used effectively far extrapolating test
conditians to any rotor spin rates, and for analyzing a wide range of
resonant systems, in particular for the case of continuously varying
inputs. The model can serve also as a basis in the identification of a
rotor a3 a dynamic system. VP

A73-40399 ¥ Influence of the shape of the leading edge on
the transition process in the boundary layer on a plate in longitudinal
flow [Vhianie formy vkhodnoi kromki na protsess perekhoda v
pogranichnom sloe pri prodol nom omyvanii plasting). V. M. Legkii
and lu. D. Koval'. Aviatsionnaia Tekhnika, vol. 16, no. 1, 1973, p.
092.95, 6 refs. In Russian,

A7340401 # Influence of the effectiveness of jet vanes on
the characteristics of VTOL aircraft (Vliianie effektivnosti gazostrui-
nykh rulei na kharakteristiki samoletov vertikal'nogo vzleta i
posadkil. |. A, Khanin. Aviatsionnaiz Tekhnika, vol. 16, no. 1, 1973,
p. 98-102. In Russian.

A73-40403 # Trimming and checking aircraft gas-turbine
engines with the aid of the ratio of total pressure behind the turbine
10 total pressure in front of the compressor {Ob otkiadke i kontrote
aviatsionnykh GTD s ispoi'zovaniem parametra PtT/PtB). V. M.
Akimov and M, F. Mokrous. Aviatsionnaia Tekhnika, vol. 16, no. 1,
1973, p. 103-105. In Russian.

It is shown that the effectiveness of trimming gas-turbine
engines can be improved by evaluating trust on the basis of the ratio
of total pressure behind the turbine to total pressure in front of the
compressar. As an example, this approach is applied to a turbofan
engine with a high bypass ratio. V.P.

AT3-40404 # Smail-scale suppressor of the aerodynamic
noise of a subsonic gas jet {Malogabaritayi glushitel’ aeredinami-
cheskago shuma dozvukovoi gazovoi struid. v, A. Bordovitsyn.
Aviatsionnaia Tekhnika, vol. 16, no. 1, 1973, p. 105-107. In Russian,

The design and principles of operation of a device that will
reduce noise levels over the entire range of acoustic frequencies are
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discussed. The suppressar is particularly well suited for application 1o
exhaust gases of gas turbines. VP

A73-40426 # Linearized tcharacteristics method for super-
sonic flow past vibrating shells. M. F. Platzer (.5, Waval
Postgraduate School, Monterey, Calif.), C. W. Brix, Jr. {U.S. Navy,
Washington, D.C.), and K. A. Webster {U.S. Mavy, Point Mugu,
Calif.). AFAA Journal, vol, 11, Sept. 1973, p. 1302-1305. 12 refs.

A linearized characteristics method is developed for the aero-
alastic stability analysis of eylindrical shelis in supersonic flow. This
procedure permits a rapid numerical solution of the complete
unsteady lingarized potential equation for arbitrarily prescribed axial
deflection modes, reduced freguency, circumferential mode number,
and cylinder length-to-radius ratio. The pgereralized aerodynamic
forces calculated by the present aerodynamic theory are in excellent
agreement with a previous Laplace-transform selution by Dowell and
Widnall. [Author)

A73-40427 # Simplified aerodynamic theory of oscillating
thin surfaces in subsonic flow. W. P. lones and J. A. Moore {Texas A
& M University, College Station, Tex.). ALAA Journal, vol. 11, Sept.
1973, p. 1305-1309. 7 refs. Grant No, DAHC04-69-C-0015, Project
THEMIS,

A numerical technique for determining the aerodynamic forces
on oscillating surfaces in subsonic flow is described. It differs from
mast other methods in that it is based on the use of the velocity
rather than the acceleration potential of the flow. Comparisons of
aerodynamnic coefficients with known exact results for incom-
pressible flow show good agreement over a wide range of frequency
parameter values. Similar comparisons for M = 0.7 also proved
reasonably satisfactory for the frequency parameters used. Pre-
liminary calculations for three-<dimensional wings in steady flow have
also given good results. {Author)

ATIAD428 ¥ Approximation for hypersonic flow past an
inclined cone. R. T. Doty and M. L. Rasmussen {Qklahoma,
University, Norman, QOkla}. AJAA Journal, vol. 11, Sept, 1973, p.
1310-1315. 16 refs.

An approximate analytical solution is obtained for hypersonic
flow past an inclined circular cone. The governing equations are
simplified by means of the constant-density approximation, and the
ensuing quadrature sofution is evaluated in closed form by approxi-
mations based an hypersonic smal! disturbance theory. This solution
carresponds to the outer solution in a matched asymptotic expansion
scheme and describes the region outside the thin vortical layer that
lies adjacent to the surface of the cone. The resuts are in good
agreement with tahulated numerical solutions and are also valid for
values of the hypersonic similarity parameter that lie outside the
range of the tabulated results. The present approximation is also
applicable to much broader flow regimes than previous analytical
descriptions, such as that of the Newtconian approximation, (Author)

A73-40437 # Analysis of airplane response to nonstationary
turbulence including wing bending flexibility. 1. Y. Fujimori
(National Aerospace Laboratory, Tokyo, Japan) and Y. K, Lin
(Ilinois, University, Urbana, 11.). A/AA Journal, vol. 11, Sept. 1973,
p. 1343-1345. NSF Grant No. GK-34136X.

A73-40442 ¥ Closed-form lift and moment for Oshorne’s
unsteady thin-airfoil theory. N. H. Kemp (Avco Everett Research
Laboratory, Inc., Everett, Mass.). A/AA Journal, vol. 11, Sept, 1973,
p. 1368-1360.

Osborne (1973) presented an approximate theory for the
unsteady tnotion of a iwo-dimensional thin airfoil in subsonic flow.
As applications, he wrote the |ift and moment for an airfoil subject
to three oscillating upwash distributions whose chordwise depen-
dence can be expressed in a cosine series. {n only one of these three



cases was the lift and moment written in closed form. In the other
o, they involved infinite series of products of Bessel functions, 1t is
pointed out that all these series can be summed, so that closed form
expressions for the lift and moment can be obtained in all the cases
considered by Osborne, thereby considerably simplifying their use in
numerical calculation. The lift and moment for the case of pitching
ascillations is presented in closed form to complement the plunging
oscillation case given by Osborne. F.R.L.

A73-40448 Future technology and economy of jet
supported VTOL transport aircraft (Zukunftstechnik und Wirt-
schaftlichkeit strahlgetragener VTOL-Transportflugzeuge). M. Lichte.
DGLR Mirteilungen, vol. 6, July 1973, p. 3-5. In German,

It has been found that particularly in the case of large transport
aircraft with a payload of about 10 tons and more jet VTOL
capabilities provide promising possibilities. However, the installation
of the equipment required to provide these capabilities results in
enormous additional expenditures, The expenditures can be reduced
by decreasing the weight of the aircraft. This can be done by
selecting a defta-wing configuration for the aircraft. The design of a
suitable aircraft type is discussed, giving attention for reasons of
safety to the installation of several propuision units for supplying the
vertical thrust. An analysis of direct and indirect cost factors is
conducted. it is estimated that an employment of the new aircraft
type might become technically and economically feasible at about
1985. G.R.

A73-40477 # A method of complex design of the meridional
form of the air flow path of a multistage axial-flow compressor
{(Metoda komplexniho navrhu meridialniho tvaru vzduchove casty
nekolikastupnoveho axialniho kompresoru). Z. Hujecek and V.
Vanek, Zpravodaj VZLU, no. 3, 1973, p. 11-16. In Czech.
Application of a previously developed method of complex
design of an axial-flow compressor stage an the center streamiine to
the first stage of design of a multistage compressor - namely, the
design of the meridional form of the air fiow path. The proposed
meathod salves the problem of tuning rotating blades in parallel with
the thermodynamic design and makes it possible to choose the initial
values of the detailed calculation in such a way that the possibility of
the ocourrence of significant resonances in the rotating blades in the
rpm range of the calculated regime is eliminated. A.B.K,

AT73-40478 4 Some method of nonlinear programming
suitable for solving the task of optimization of a small transport
aircraft (Nektere metody nelinearniho programovani vhodne pro
reseni optimalizacni ulohy maleho dopravnihe letounu). P. Rastica.
Zpravodaj VZLU, no, 3, 1973, p. 17-26. In Czech.

Description of certain methods of so-called convex programming
suitable for solving the problem of finding the optimal design
parameters of a small transport aircraft under given operational
conditions. The nonlinear programming methods proposed involve
the solution of the problem of extremalizing a convex function
defined on a convex set. The specific form of this probiem and the
basic possibilities of solving problems of this type are reviewed, a
basic algorithm for solving the problem of optimization of a small
wransport aivcraft is proposed, and two modifications of the basic
algorithm are presented, one of which differs trom the basic
algorithm in the direction of descent to the desired minimum, while
in the other the function 1o be minimized is not minimized merely
with respect to ane variable but with respect to all the variables
togather. ABK,

AT3IA0501 = #
important factor in supersonic aircraft flight control. D. T. Berry and
G. B. Gilyard {NASA, Flight Research Center, Edwards, Calif.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Key Biscayne, Fla., Aug. 20-22, 1973, Paper
73-831. 8 p. 6 refs, Members, $1.50; nonmembers, $2.00.

Airframe/propulsion system interactions - An
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A73-40645

A73-40502 * ) Control law synthesis and sensor design for
active flutter suppression. M. G. Lyons, R. Vepa, 5. C. Mcintosh, Jr.,
and D. B. DeBra (Stanford University, Stanford, Calif.}. American
Institute of Aeronautics and Astronautics, Guidance and Controf
Conference, Key Biscayne, Fla., Aug. 20022, 1973, Paper 73-832. 30
g 17 refs. Members, $1.50; nonmembers, $2.00. Grants MNo.
NG L-05-020-498; No. MGL-05-020-007,

Methods are presented for representing unsteady gerodynamic
loadings, valid for arbitrary motion, for the two-dimensional typical
section with a trailing-edge control surface in incompressible flow
and a three-dimensional lifting surface with leading- or trailing-edge
control surfaces in subsonic compressible flow. Loads for the
two-dimensional incompressible case are obtained via analytic con-
tinuation of the Theodorsen function into the complex plane, with
guidance from a time-domain approximation of the Wagner indicial
function, For the three-dimensional case, it is proposed that
oscillatory generalized aerodynamic forces be approximated by Pade
fractions, thereby permitting an obwious continuation into the
complex plane, A theoretical justification for this procedure is
briefly outtined, and some practical aspects of its implementation are
discussed. {Author)

A73-40510 Radar and radio navigation (Radiolokatsiia i
radionavigatsiia), Edited by R. G, Mirimanov. Moscow, VINITI
{Seriia Radiotekhnika. Volume 3), 1972. 400 p. In Russian.

Thearetical principles of operation and equipment design
features are described in survey papers detailing the present state of
development in monopulse and MTI radar technigues, atomic time
and frequency standards, electronic navigation aids, and optical
processing of radar signals. Topics considered include {1} RF
circuitry, antenna and feed network design, signal processing
functions, error sources, and performance limits in various surface
and airborne monopulse and MTI radar systems; [2) design features,
stability properties, and navigational applications of atomic and
molecular beam standards, lasers, masers, and atomic vapor clocks:
{3) on-board computer processing and updating of navigational data
from primary autonomous sources on aircraft; and (4) the theoretical
background and practical aspects of radar signal pracessing by optical
methods, including spatial filtering, opucal correlators, and holo-
graphic technigues.

T.M,

A73-40514 Complex radio navigation systems {Kompleks-
nye radionavigatsionnye sistemy}. V. A. Boldin. In: Radar and radio
navigation, Moscow, VINITE, 1972, p. 269.331.
40 refs. In Russian.

Survey of the cperating principles and eguipment in spacecraft
and aircrait complex radio navigation systems. The term complex
radio navigation designates the use of various electronic aids to
update and correct such autonomous sources of navigational in-
formation as the inertial platform, Doppler measurements, airspeed
indicators, and other on-board sensors. The principles of combining
and processing electronic data from various sensors are analyzed,
including the mathematical concepts of optimal linear Kalman
filtering. Numerous exampies illustrate multipurpose electronic
navigation systems employing optimal Kalman filtering methods.

T.M.

A73-40645 Survey of ground based phased array antennas.
A. C. Schell [USAF, Microwave Physics Laboratory, Bedford, Mass.}.
In: Phased array antennas; Proceedings of the Symposium, Farming-
dale, N.Y., June 2-5, 1970. Dedham, Mass.,
Artech House, inc,, 1972, p. 9-14. & refs,

This survey of phased array antennas in ground based sensor
systems  infers three main development directions, These are
embodied in the antennas of the AN/FPS-85, HAPDAR, and the
AP/TPN-19. The significance of each of these as a type is not the
number of elements or the various radar parameters, but the design
approach, with its attendant advantages and limitations. The re-



sultant antenna configuration qualifies for a limited range ot
perfarmance, and the design becomes a candidate for those applica-
tions that match best to the antenna advantages. {Author)

A73-40646 Survey of airborne phased array antemnas. J.
F. Rippin, Jr. (USAF, Avionics Laboratary, Wright-Patterson AFB,
Ohio). In: Phased array antennas; Proceedings of the Symposium,
Farmingdale, N.Y., June 2-5, 1970, Dedham,
Mass., Artech House, Inc., 1972, p. 21-29, 13 rafs,

A brief status report on exploratory and advanced development
programs that include airborne phased array antennas designed for
use in radar and cormmunication systems is provided. Planar phased
arrays, conformal arrays, and distributed apertures are discussed.
Many applications require combinations of the general types of
phased array antennas enumerated; distributed arrays can be
arranged in a planar or conformal configuration, and a planar array
can utilize an active module for each element. F.R.L.

AT3-40684 A single-plane electronically scanned antenna
for airborne radar applications. D. J. Lewis, J. R. Lee, and D. K.
McCarthy {Hughes Aircraft Co., Culver City, Calif.}. In: Phased array
antennas; Proceedings of the Symposium, Farmingdale, N.Y., June
2-5, 1970. Dedham, Mass., Artech House, Inc.,
1972, p. 366-370. Contract No. NASC-66-0736-di.

An antenna system s described that was designed, fabricated,
and tested to demonstrate the feasibility of a gimbal-mounted phase
scanned antenna for use in airborne radar systems. It is shown that,
by coupling the electranic coupling capability in one plane with
mechanical scanning in the other, sufficiently high scan rates can be
provided to obtain many of the desirable performance characteristics
of two-plane phase-scanned arrays, but without their complexiiy and
cost. M.V.E,

AT73-40685 Physical design considerations for airborne
electronic-scanning antennas. M. H. Rosengard (Hughes Aircraft Co.,
Culver City, Calif.). fn: Phased array antennas; Proceedings of the
Symposium, Farmingdale, N.Y., June 2-5, 1970,

Dedham, Mass., Artech House, Inc., 1972, p. 372-378.

Description of the total physical design problem involved in an
airborne electronic scanning antenna system. Critical elements such
as the effect of aircraft installation on antenna surface deflection,
thermal densities, the structural integrity of the total installed
systern, interconnections, materials, maintenance, reliability, manu-
facturability, and the use of advanced microelectronic techniques are
discussed in the light of problems peculiar to airborne military
environments and reguirements. MVE.

AT7340702 ¥ Spectroscopic studies of supersonic hetero-
geneous flows with a combustible condensed phase (Spekwo-
skopicheskie issledovaniia sverkhazvukovykh geterogennykh techenii s
goriuchei kondensirovannoi fazoi). E. G. Karpunav, L. M. Negrutsak,
A_ B. Ryzhik, S. I, Frasrman, and 1u, A, lurmanov. Fizika Goreniia i
Vzryva, vol. 9, May-June 1273, p, 387-391, 9 refs. In Russian,

AT3-40753 Reduction of peak jet noise using jet refrac-
tion, P. Jj. Morss, W. Richaiz, and H. S, Rilmer {Tororio, University,
Toranto, Canadal. Journal of Sound and Vitration, vol. 28, Aug, 22,
1973, p. 443-455, 13 refs.

The directivity pattern of sound generated by a subsonic jet
exhibits a peak at angles between 15 and 45 deg to the jet axis,
decreasing to @ minimum on the jet axis. Theoretical and experi-
mental investigations have previously demonstrated that this
minimum is due to refraction of sound by the jet flow. The present
experimental study considers the effect of the intraduction of a
second jet of smalter exit area near to the main jet, It is shown that
the smakl jet imposes its own heart-shaped directivity pattern on that
of the first jet. Alteration of the angle between the two jets l=ads to a
reduction in the peak sound level. Directivity patterns for unfiltered
and filtered measurements arc presented for changes in the jet
velocities and temperature ratios. (Author)
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A7340799 # Matrix methods of calculating the strength of
low-aspact-ratio wings {Matrichnye metody rascheta na prochnost’
kryl’av malogo udlinenital. N. |. Gur'ev, V. L. Pozdyshev, and 2. M.
Starokadomskaia. Moscow, fzdatel'stvo Mashinostroenie, 1972, 260
p- 39 refs. In Russian.

A number of matrix algorithms are propased for the calculation
of discrete systems, in particular, low-aspect-ratio wings. The
fundamentals of the structural mechanics of discrete systems are
outlined systematically, including the use of the theory of linear
algebra. General properties of the basic equations of discrete systems
are considered, on the basis of which highly effective algorithms for
calculation on a digital computer are developed. Particular attention
is paid to the calculation of low-aspect-ratio wings on the basis of the
force method and the displacement method and to the programming
of these methods for digital computer. The structure of the initial
matrices of these methods and the algorithms for constructing them
on computers are examined in detail. A.B.K.

A73-40854 A short description of the NAE airborne
simulator feel system. W. E. B. Roderick (National Aeronautical
Establishment, Ottawa, Canada). Canada, National Research Council,
Division of Mechanical Engineering and National Aeronautical
Establishment, Quarterty Bulletin, no. 2, 1973, p. 13-15, 17-20.

AT73-40855 ¥ Expetience with the NRC 10 ft. x 20 ft.
V/STOL propuision tunnel - Some practical aspects of V/STOL
engine model testino. R, A. Tyler and R. G. Williamson {Mationat
Research Council, Gas Dynamics Laboratory, Ottawa, Canada).
Canada, Mational Research Council. Division of Mechanical En-
gineering ahd MNations! Aerenavtical Establishment, Quarterly
Bulletin, no. 2, 1973, p. 43, 4559, G1-75. 21 refs.

The W/STOL propulsion tunnel considered was designed to meet
at minimum cost the main requirements for the transition testing of
V/STOL propulsion systems involving reaction jets. The tunnel is of
the open circuit type with a closed test section, The characteristics of
@ powered model appropriate to the test facility are examined.
Practical aspects and general problem areas are discussed, giving
attention to tunnel operation, force measurement, jet mode! problem
areas, flow interference forces, wall constraint effects, tunnel flow
breakdown, vortex interterence and jet model testing Himits. G.R.

A73-40862 * # The oculometer - A new approach to flight
management ressarch. A. A. Spady, Jr. and M. C. Waller (NASA,
Langley Research Center, Hampton, Va.). American Institute of
Aegronautics and Astronautics, Visual and Motion Simulation Con-
ference, Palo Alto, Calif., Sept. 10-12, 1973, Paper 73-914. 7 p.
Members, $1.50; nonmembers, $2.00.

For the first time researchers have an operational, nanintrusive
instrument for determining a pilot’s eye-point-of-regard without
encumbering the pilot or introducing other artifacts into the
simulation of flight experience. The instrument (the oculometer
developed for NASA by Honeywell, Inc.) produces data in a form
appropriate for online monitoring and rapid analysis using state-of-
the-art display and computer technology. The type and accuracy of
data obtained and the potential use of the oculometer as a restarch
and training tool will be discussed. {Author}

A73-40864 # A visual detection simulator /VDS/ for pilot
warning  instrurment evaluation. W. Graham, J. Reed (FAA,
Washingtoen, D.C.), and E. Meyer {U.5. Department of Transporta-
tion, Transportation Systemms Center, Cambridge, Mass.}. American
Institute of Aeronautics and Astronautics, Visual and Motion
Simulation Conference, Palo Afto, Cafif., Sept. 10-12, 1973, Paper
73-816. 6 p. Members, $1.50; nonmembers, $2.00.

This simulator has been designed for the specific purposs of
produsing reproducible visual stimuli which will provide realistic
detection ranges, in air-to-air encounters, by pilots who are simulta-
necusly occupied with flying a trainer. The projection system
produces a field 20 deg in elevation by 180 deg in azimuth at an



average brightness level of 200 ft-lamberts and with an angular
resplution of better than ane arc-minute. The stimuli are produced
by 14 pairs of 35mm still projectars operated in the dissolve mode
every ten seconds. Comparison of detection ranges in the simulator
with those recorded in actual flight are presented. {Author)

A73-40865 # Visual perception of pilots in carrier landing.
T. Gold {Sperry Rand Corp., Sperry Gyroscope Div., Great Neck,
N.Y.). American Institute Of Aeronautics and Astronautics, Visual
and Motion Simulation Conference, Palo Ao, Calif., Sept. 10-12,
1973, Paper 73-817. 14 p. 5 refs. Members, $1.50; nonmembers,
$2.00. Navy-supported research.

Experimental investigations were performed in a visual carrier
landing simulator to determine the accuracy and consistency with
which Mavy pilots can judge position on the glide slope and flight
path during final approach. These studies covered conditions
involving a quiet sea state in which there was no angular deck mation
present, as woll as a maoving deck. The effects of dusk and night
tandings and the presence of the Fresnel Lens Optical Landing
System (FLOLS) were included. The results indicate that pilots’
mean estimates of position when on-course are within a small
fraction of a degree of being correct under dusk and night
conditions, with & stalic or moving carrier, with and without the
FLOLS. However, variabifity in judgement is high. Sensitivity to
changes in position s reduced with a moving carrier, and falls to a
low value of about 40% at night, without the FLIOLS. {Author)

A73-40866 # An optimized video output from a wide angle
optical probe. J. A. Mays and R, E., Holmes {Systems Research
Laboratories, Inc., Dayton, Ohiol, American Institute of Aeronautics
and Astronautics, Visual and Motion Simulation Conference, Palo
Alto, Calif., Sept. 10-12, 1973, Paper 73-918. 7 p. Members, $1.50;
nanmembers, $2.00. Contract No, F33615-72-C-1270.

A program has been conducted to develop a technigque for
obtaining low noise, high resalution, real time video signals from a
140-deg field of view optical probe and aircraft visual' fanding
simulator terrain madels. The primary goal was to investigate: (1)
model paints, textures and ilumination sources; {2) opticat probe
resolution, spectral response, and mapping functions; and {3} TV
camera/intensifier spectral respanse, gain, resolution and distortion.
A TV camera capable of 2000 TVL harizontal and 1000 TvL
vertical resolution was developed to interface with the optical probe.

{Author)

A73-40867 ¥ GDC/EOSS - Real-time visual and motion
simulators for evaluation of fire control and electro-optical guidance
systems, S. Haselwood and R. Monroe (Martin Marietta Guidance
Development Center, Orlando, Fla.l. American (Institute of
Aeronautics and Astronaptics, Visual and Motion Simulation
Conference, Palo Alto, Calif., Sept. 10-12, 1973, Paper 73-919. 9p.
Members, $1.50; nonmembers, $2.00. Grant No. DAAHQ1-71-
C-0587.

The Guidance Development Center {GDC) completed in 1966
and the Electro-Optical Simulation System {EQSS) to be completed
in early 1974 are discussed in terms of capability, performance and
facility configuration, These two precision test facilities provide
unigue and realistic controlled spectral and dynamic environments
for the testing of a wide variety of ultraviolet, visible and
near-infrared guidance seeker systems. The GDC and EOSS are
designed for adding simulation elements for evaluating a total
weapon delivery system. Thus, the facilities pravide a dynamic
simulation af the men/machines/targets interaction for a wide variety
of electro-optical and fire control system concepts. {Author)

A7340870 4 The Large Amplitude Multi-Mode Aerospace
Rasearch /LAMAR/ Simulator. R, L. Haas (USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohiol, H. E. Hatz and G. R.
Milts (Narthrop Corp., Aircraft Div.,, Hawthorne, Calif.). American

569

A73-40876

Institute of Aeronautics and Astronautics, Visual and Motion
Simulation Conference, Palo Alto, Calif., Sept. 10-12, 1973, Paper
73-822.12 p. 8 refs. Members, $1,50; nonmembers, $2.00.

The use of the LAMAR simultator system and highlights of its
evalution are briefly outlined. The majar subsystems are described,
with peincipal emphasis on the features of the cockpit, motion
system, and visual display system. Matar considerations in the detail
formulation of the concept are presented. The principal new design
features of this simulator are: (1) the motion system's travel limit
and deceleration devices, and (2] the target projector, which has 5
duat capability - to project either a narrow-angle {15-deg) beam for a
target aircraft irnage or a wide-angle {60 degl beam for a detailed
terrain image. {Author)

AT3A0874 ¥ § Touchdown performance with a computer
graphics night visual attachment. E. A. Palmer (NASA, Ames
Research Center, Moffett Field, Calif.) and F. W. Crenn (NASA,
Ames Research Center, Moffewt Field; California State University,
San Jose, Calif.). American Institute of Asronautics and Astro-
nautics. Visual and Motion Simulation Conference, Palo Alta, Calif.,
Sept. 10-12, 1973, Paper 73-927. 7 p. 10 refs. Members, $1.50;
nonmembers, $2.00.

A computer graphics system was programmed to display to tha
pilot a dynamic perspective view of an airport terminal area. The
advantages af this system are that it has high resolution and it
eliminates the camera optics and electromechanical servos of
TV-model systems, The disadvantages are that it lacks fine ground
texture and has a small computatianal delay. A brief exnerimental
evaluation was conducted in which eight airline pilots made 50
landings each in a fixed-base simulation of a DC-B transport. They
were instructed to touch down at 0.6 m/sec. The vertical velocity of
the aircraft at touchdown was displayed to the pilot at the
completion of each run. Their average vertical velocity at touchdown
for the last ten iandings was about 0.8 m/fsec. This performance was
similar to that obtained on current TV-modal systems. {Author}

A73-40875 4 An approach to computer image generator for
visual simutation. J. D. Basinger (USAF, Human Resources Labora-
tory, Wright-Patterson AFB, Ohio). American Institute of Aero-
nautics and Astronautics, Visual and Motion Simulation Conference,
Palo Afta, Cafif., Sept 10-12, 1973, Paper 73-928. 8 p. Members,
$1.50; nonmembers, $2.00.

A computer image generator (C1G) system is being developed 1o
generate imagery for ail T-37 training flights. The CIG development
represents an advance in image generation technoiogy for visual
simulation. The CIG approach generates a television video signal
which is similar to that nenerated by a television camara. This video
signal is derived from a digital environment modet stored in
computer memory. This model is processed according to the
simulated aircraft position and the output is generated by a
high-speed digitai-to-analog converter. Several advantages of digital
generation of imagery include exact perspectiva, complete freedom
of flight, high rates of motion and flexibility of operation. (Author)

A73-40876 * # Washout circuit design fer multi-degrees-of-
freedom moving base simulators. B. Conrad, S. F. Schmidt
{Analytical Mechanics Associates, Mountain View, Calif.], and J. G.
Douvillier {NASA, Ames Research Center, Moffett Field, Calif.).
American Institute of Aeronautics and Astranautics, Visual and
Motian Simulation Conference, Palo Afto, Calif., Sept. 10-12, 1973,
Paper 73-329. 10 p, 12 refs. Members, $1.50; nonmembers, $2.00.

A rmathematical framework is presented for designing logic to
accept motion-dependent parameters from a simulation, attenuating
them (‘washing them out’), and generating appropriately fimited
drive signals. This framework is sufficiently general to encompass
six-degree-of-freedom  simulatars with large motion capability.
Emphasis is placed on preserving ¢ertain motion cue relations {such
as those that would be observed in coordinated flight). Strategies for
simulating side forces via tiits are shown. Finally, several specific
cireuits are shown. These circuits have proven to be readily adaptable
to a variety of maving-base simulators. [Author)



AT73-40878

AT3-40878 4 A practical approach to motion simulation. J.
8. Sinacori (Northrop Corp., Hawthorne, Calif.). American Institure
of Aeronautics and Astronautics, Visual and Motion Simulation
Conference, Palo Alte, Calif., Sept. 10-12, 1873, Paper /3-831. 16 p.
5 refs. Members, $1.50; nonmembers, $2.00.

A mation drive method is presented which offers the simulatar
user @ means for rapidly designing an effective motion drive logic.
Procedures anid routines for adapting this method to any type of
motion base are also included, together with design charts, tables,
and related data which can be used to estimate an initial set of
coefficients. User techniques are then presented which relate the
logic scheme 1o the motian base type with consideration of data
from human motion perception literature. Refinement procedures
are given with some experiental data from simulations of fighters,
STOL transports, and large helicopters. The material is organized so
as ta be useful as bath a2 computer programmer’s manual and a brief
user’s guide. {Author)

AT73-40880 # Visual and motion simulation in energy ma-
neuvering. E. A. Stark and J. M. Wilson, Jr. (Singer Co., Simutation
Products Div., 8inghamton, N.Y.). American Institute of Aeronautics
and Astronautics, Visual and Motion Simulation Conference, Palo
Afto, Calif., Sept. 10-12, 1973, Paper 73-934. 11 p. Members, §1.50;
nonmembers, $2.00. Contract No, F33657-72-C-0639.

Pilot evaluations were made of an F-4 flight simulator with a
six-clegree-of-freedom mation system, a terrain visuat system, and a
G-suit. The evaluation maneuvers required control close to the edges
of the aircraft's aerodynamic and structural envelopes. Pilat com-
ments indicated that very high fidelity data are required in simulating
marginal aircraft performance. Visual cues and motion in all six
degrees of freedom are required to permit cantrol without excessive
instrument reference. Cues to G-forces, sustained acceleration,
huffet, and vibration are required to pgrmit efficient control within
structural limits. {Author}

A73-40881 ¥ Design and application of a part-task trainer to
teach formation flying in USAF Undergraduate Pilot Training. D. D.
Fulgham, G. B. Reid, M. E. Wood -(USAF, Human Resources
Laboratory, Williams AFB, Ariz.}, and |. N. Mcleod {Goodyear
Agrospace Corp., Akron, Ohio)l. American Institute of Aeronautics
and Astronautics, Visual and Motion Simulation Conference, Palo
Alto, Calif., Sept. 10-12, 1973, Paper 73-935. 9 p. Members, $1.50;
nonmembers, $2.00. Contract No. F41608-72-C-8001.

A part-task trainer is developed that provides 3 safe, economical
means to condition USAF Undergraduate Pilot Training (UPT)
student pitots to the high performance formation flight environment
prior 1o exposure in the aircraft. The Faormation Flight Trainer
[FFT) pravides the pilot with a wide angle display of a USAF T-38
lead aircraft that is continuously variable in relative bearing, relative
altitude and range. Students are provided varying amounts of
practice in both the trainer and the T-38 aircraft and then
comparisans are made to define the trainer contributions to the
formation task. The initial experiment indicates that the FFT makes
a significant contribution to early skill acquisition in the formation
flying task. {Author)

A73-40939 B-1 fuel/gravity control system readied. M. L.
Yaffee. Aviation Week and Space Technology, vol. 99, Aug. 27,
1973, p. 46, 47.

A system is described which controls the flow of fuel into and
out of 10 fuel cells in order to keep the aircraft center of gravity
within optimum range for different conditions such as supersonic
cruise and takeoff. The heart of the system is a digital computer
which is programmed to compensate automaticaily for significant
shift in the B-1's center of gravity due to, e.g., wing sweeps, by
transferring fuel from ene pair of tanks to another. Using signals
from the several sensors in each fuel tank, the computer corrects for
altitude, attitude, and fuel density to obtain precise measurements of
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fuel quantities. |t then computes actual and target center of gravity
values, and provides pump and valve commands to the fuel transfer
system, F.R.L.

A73-40942 The design and comstruction of an anechoic
chamber lined with panels and intended for investigation of
aerodynamic noise (Réalisation d'une chambre anéchoigue revétue
de panneaux et destinfe & I'étude des bruits d'origine aéro-
dynamigue). J. P. 8Berhault, M. Sunyach, H. Arbey, and G.
Comte-Bellot {Ecole Centrale Lyonnaise, Ecully, Rhone, France),
Acustica, vol. 29, Aug. 1973, p. §9-78. 10 refs. In French. Research
supportad by the Electricité de France.

The wall lining of the chamber consists of successive layers of
glass wool panels, of densities 70 kg/cu m and 38 kg/cu m. The
former are 80 cm long, the latter, 40, 60, 60 or 70 c¢m long. The
dimensions of the open space in the chamber are: 6.10 m {length} by
4.60 m {width) by 3.80 m (height]. The acoustic characteristics of
the chamber were examined by measuring the sound pressure level p
as a function of the distance v from different sources. The deviations
from the decay law p proportional to 1/r are apparent principally in
the region of 80 Hz, where p decreases toa rapidly, and for surveys
near the walls, where the decay is frequency dependant. An air
stream is ducted into the chamber for investigations of aerodynamic
noise, {Authar)

A73-40043 On the radiation from an aerodynamic
acoustic dipole source (Uber die Strahlung von aerodynamischen
akustischen Dipolen), W. Dittrich {Miinchen, Technische Universitat,
Munich, West Germany). Acustica, vol, 28, Aug. 1973, p. 79-85. 26
refs. In German,

Lighthill used the pressure integral over the surface of
citculating bodies and, with this formulation as a basis, set-up the
beam mode! of the oscillating sphere {and through a modified
aerodynamic parameter also that of the oscillating ¢ytinder}. Three
models are developed. Under simgplifiad assumptions, the estimated
carrelations between the radiation performance and the circulating
velocity can be derived. This performance can be increased from the
fifth 1o the eighth power of the circulating velacity. {Authar)

A73-40975 French study V/STOL approach system. R. R,
Ropelewski. Aviation Week and Space Technology, vol. 99, Sept. 3,
1973, p. 48, 49, 51, 53,

The system evaluated would allow pilots to make hands-off
instrument approaches to an altitude of 100 ft. The incorporation of
the approach system in the large transport helicopters of the French
army is being considered. Basic elements of the system include an
autopilot, a flight director, and the coupler. A variety of landing aids
can be used for vector and altitude guidance. Demonstration
approaches in which the new system was used are discussed, giving
attention to airspeed, descent rate, and aspects of deceleration, G.R,

A73-41057 An experimental study of strong injection at
axisymmetrical bodies of revolution. E. E. Borovskii, V. F. Zakhar-
chenko, M. V. Tsvetkova, and V. N. Shashmurin (Moskovskoe
Vysshee Tekhnicheskoe Uchilishche, Moscow, USSRI. Heat Transfer
- Soviet Research, vol. 5, July-Aug. 1973, p. 86-90. Translation,

A study is described of the feasibility of utilizing injection of a
secondary fluid for controlling flows past various bodies in order to
reduce heat transfer to their surface and to modify the drag within
required {imits, It is found that using an injectian ratio close to unity
permits substantial modification of the nature of flow past the body.
The experimental results-are presented in graphical form.,  (Author)

A7341070 4 Gas-releasing additives to iet fuels (Gazo-
vydeliaiushehie prisadki k reaktivnym toplivam). L. K. Chumakova
{Kieuskii Institut Inzhenerov Grazhdanskoi Aviatsii, Kiev, Ukrainian



SSR). Khimiia i Tekhnotogiia Topliv i Masel, vol. 18, no. 8, 1973, p.
43-45. In Russian.

Data are presented on thermally unstable organic compounds of
the type of butyric acid azide, which will decompose in jet fuels at
glevated temperatures, and will release an inert gas {nitrogen}
required to suppress the thermal-oxidation effects produced by the
oxygen dissolved in the fuel. Calculations show that the required
amounts of these additives range between 0.01 and 0.05% of the fuel
weight. V.P.

A73-41075 The limits of today's instrument landing
procedure (Grenzen des heutigen Blindlandeverfahrensh. H. Fricke
{Braunschweig, Technische Universitdt, WBraunschweig, West
Germany). Nachrichtentechnische Zeitschrift, vol. 26, Aug. 1973, p.
397-400. 7 refs. n German.

The basic concept involved in instrument landing was already
described by Kramar (1933, 1935). The determination of the glide
path and the course for landing is discussed, together with
disturbances due to interferences because of multipath propagation
and disturbances produced by ground effects, Certain limitations of
the instrument landing system (1LS} are connected with the use of
frequencies in the vicinity of 100 MHz and 300 MHz, New
instrument landing methods which are ta replace ILS sometine
around 1985 will be operating at higher frequencies. Frequency
ranges at 5 GHz or 15 GHz are being considered. G.R.

A73-41076 Nitrogen oxides, nuclear weapon testing, Con-
corde and stratospheric ozone. P. Goidsmith, A. F. Tuck, 1. 5. Foot,
E. L. Simmons, and R. L. Newson {Meteorological Office, Bracknell,
Berks,, England}. Nature, vol. 244, Aug. 31, 1873, p. b45-551. 34
refs,

The production of nitrogen oxides in the shock wave of
explosions associated with the testing of nuclear weapans in the
atmosphere is calculated. 1t is found that past nuclear explosions
have been equivalent, as far as nitrogen oxide injections into the
stratosphere are concerned, to large numbers of Concorde aircraft.
Analyses of the ozone records reveal no detectable changes in the
total atmospheric ozone during and after the periods of nuclear
weapon testing. G.R.

A73-41086 # Agrospace in the next century. | 1. Giass
{Toronto, University, Toranto, Canada). Canadian Agronautics and
Space Journaf, vol. 19, May 1973, p. 193-216, 38 refs.

Brief survey of the history of aeronautics and astronautics from
their earliest germinal stages to their latest accomplishments. Special
attention is given ta the impact of aerospace developments upon
civilization. In conclusion, Canada's rale in the space age is discussed.

' M.V.E.

AT3-41087 # Investigation of multi-element airfeils with
external flow jet flap. F. Mavriplis (Canadair, Ltd., Montreas,
Canada), Canadian Aeronsutics and Space Journal, vol. 19, May
1973, p. 217-233. 12 refs. Research supparted by the Defence
Research Board and Canadair.

An investigation was conducted to pravide detailed information
on the aerodynamics of externally blown flap systems. Wind tunngl
tests were made with a two-dimensional high-lift airfoil model in
interaction with a iet from an B-inch diameter tip-turbine fan. An
analysis of the test results led to the establishment of a semi-
empirical method for calculating the aerodynamic forces on multi-
element airfoils with external or internal flow jet flap. The method is
based on jet-flap theory suitably modified to account far the
individual flap element chord length and deflection angle as well as
jet deflection angle. With this methad it was possible to predict
reasonably well the experimental lift and drag coefficient of the
model airfoil with a slat and double-slotted flap for traiting edge jet
momentum coefficients Cj ranging from O to 2.0. (Authort
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A73-41128 # Airframe  bearings. R. Pichaud (ADR,
Champigny-sur-Marne, Val-de-Marne, France). Tech Air, Sept. 1973,
p. 1-VHI,

Airframe bearings are primarily used in elevator and rudder
mechanisms, flight control and landing gear attachments, wing
mechanisms, and special control. THe flight control mechanisms
enable the pilot to control the hydraulic servo systems directly
linked to the control surfaces. There are three different systems for
the transmission of control movements from the pilot to the servo
systems. Whichever system is used, the moving parts must operate
with an extremely low frictional torque. For this reason, rolling
bearings must be used. Usually single or double-row deep-groove hall
bearings and self-aligning ball bearings are employed. G.R.

A73-41129 # A method of optimization of algorithms for
secondary processing of radio signals {Metoda optimalizace algoritmu
druhotneho zpracovani radiolokacniho signalu). F. Vejrazka (Ceske
Vysoke Uceni Technicke, Prague, Czechoslovakial. Staboproudy
Obzor, vol. B, Aug. 1973, p. 354-359, 14 refs. In Czech.

Brief explanation of the fundamentals of secondary processing
of radar signals and its place in a system of automatic processing of
primary scanning Tadar signals, A secondary -processing algorithm for
radar tracking of aerial targews is proposed, the functions of an
automaton which performs secondary processing of a radar signal are
reviewed, and a method of establishing the optimal decision rule in
applying the algorithm is outlined. The determination of the
statistical parameters of a system presumed to be a fictitious
elementary automaton is discussed, and an optimality criterion
similar to the well-known Neumann-Pearson criterion is proposed.
An example is given which illustrates the determination of statistical
parameters for a very simple decision rule. AB.K.

A73M172 # Arctic resources airplane transportation sys-
tem. M. T. Friedl. RAeS. AlAA, and CAS!. Anglo-American
Agronautical Conference, 13th, Londan, England, June 4-8, 1973,
Paper. 25 p.

A transportation system specifically designed to move natural
resources, primarily crude gil or liguid natural gas (LNG) out of the
arctic by air is discussed. A typical gross weight for the aircraft is
3,500,000 tb, carvying a payload of over 2,000,000 Ib at a relatively
low Mach number at altitudes up to 40,000 ft. As a liquid natural gas
transparter, 35 aircraft of this size in operation at 1800 n mi range
are equivalent in capacity to a 48-in. gas pipeline. The importance of
design for low cost is emphasized, and various configurations are
evaluated. Attention is given to aspects of cargo bandling and
terminals. F.R.L.

A7341174 # Sanic bang investigations associated with the
Concorde’s test flying. C, H. E. Warren (Royal Aireraft Establish-
ment, Famborough, Hants., England). RAsS, AJAA, and CASI,
Anglo-American Aeronautical Conference, 13th, London, England,
June 4-8, 1973, Paper. 26 p. 9refs,

Some of the Concorde's supersonic test flying has been
conducted along a so-called West Coast Route of Great Britain, and
opportunity was taken to glean information on the effects of the
sonic bangs, The sonic bang waveform was measured for each flight
at up to 12 measuring stations positioned along the route. The results
of these measurements were analyzed, providing information on the
signal interval, characteristic overpressure, and maximum pressure
rise rate. Some indication of the subjective effects on humans was
obtained from analysis of complaints. Qualitative studies were made
oh some animals, birds, and fish, Qbservations and measurements
were made on various buildings, and two specific studies on terrain
effects were made. F.R.L.

A73-41189 The rotor and its future /13th Cierva Memorial
Lecture/. J. P. Janes {Westland Halicopters, Lid., Yeovil, Somerset,
England). Aeronautical Journal, vol. 77, July 1973, p. 327-337. &
refs,



A73-41192

Rotorcraft are considered to be aircraft of the future and will
set, in a different way from fixed wind aircraft, a pace of progress in
seronautics. The rotor provides lift for hover in a cheap manner; in
farward flight the aerodynamic and structural combination produces
lift as easily as a fixed wing; the propulsion, cantrol, and trim devices
are all built in, and in the last resort it provides for a controlled
landing if the power fails. Various aspects of the limits of the rotor
are discussed extensively, and attention is given 1o the Sikorsky
advancing blade concept (ABC) as a means of dealing with
asymmetry by mechanical means. The straightforward evolution of
the conventional rotor is believed to be the proper way 1o progress.
The necessary #lements are the exploitation of new materials and the
development of an advanced rotor aerodynamics based on increased
tip speed. F.R.L.

A73-41192 The serodynamic development of the wing of
the A 300B. D. M. McRae {Hawker Siddeley Aviation, Ltd., Kingston
an Thames, Surrey, England). Aeronautical Journal, vol. 77, July
1973, p. 367-378.

Major aerodynamic considerations involved wing configuration,
sweep, thickness, and aspect ratio, It was decided at an early stage
that the wing design would be matched to performance at a
temperature of not less than International Standard Atmosphere +
10 C, and that comparisons with the speed of competitive aircraft
would be considered with this in mind, The provision of an
unnecessary margin between actual cruise speed and maximum
permittad cruise spsed is an expensive luxury, since it implies an
unnecessarily thin and heavy wing. Details of high speed design and
of design for high lift are discussed, and brief attention is given to
miscellaneous details. F.R.L.

AT73412060 Technical progress on new vibration and
acoustic tests for proposed MIL-STD-810C, ‘environmental test
methods.” D. L. Earls {USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Ohio}. finstitute of Enviranmental Sciences, Annual
Meeting, 19th, Anoheim, Calif., Apr. 3-5, 1973) Journal of
Environmental Sciences, vol, 16, July-Aug. 1973, p. 22-32. 16 refs.

A73-41201 The role of testing in achieving aerospace
systems effectiveness. Edited by A, M. Smith {General Electric Co.,
Philadeiphia, Pa.). New York, American | nstitute of Aeranautics and
Astronautics, Inc., 1973. 92 p, Members, $5.00; nonmembers, $7.00.
A survey of practices and beliefs in the fietd of aerospace testing
is provided, with special emphasis on the achievement of product
reliability, maintainability, and safety. Infarmation is offered that
describes the technical problems or gaps existing in the area of test
technology. The data for the findings are based on responses to a
survey questionnaire. The preduct areas of interest were taunch
vehicles, spacecraft, Department of Defense {DOD) aircraft, and
commercial aircraft.
F.R.L.

A7341204 4 DOD aircraft. J. C. Sindt {Honeywetl, Inc.,
Minneapolis, Minn.). In: The rote of testing in achieving aerospace
systemns  effectiveness. New York, American
Institute of Aeronautics and Astronautics, Inc., 1973, p. 4-1 to 4-21.
Twenty-one responses were received from companent, sub-
system, and systemn suppliers. Most af the major {current and recent)
Department of Defense [(DOD) aircraft programs, as listed in the
products/programs item af the questionnaire, form the basis of this
chapter. In tabulating the responses, some trends appeared to be
possibly related to the supplier level (component, subsystem, or
system). As much raw data is provided as possible to permit the

reader to make his own analysis, comparisons, and conclusions,
.R.L.

A73-41205 # Commercial aiveraft. T. D. Matteson (United
Air Lines, Inc., San Francisco, Calif.). in: The role of testing in
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achieving aerospace systems effectiveness. New
York, American Institute of Aeronautics and Astronautics, lac.,
1973, p. 5t to 59,

Testing in the manufacturing environment and testing in the
operations erwironment are dealt with. ‘Creators’ and ‘maintainers’
are treated separately. Since the reguirements for testing are
generaliy much less specific for commercial aircraft systems, the
questionnaire used for this survey was treated iess rigorously by the
respondents than for those products that are created in response to a
military or NASA requirement, The combined experience of the
respondents includes all of the major aircraft used today, both from
a supplier and operator point of view. F.R.L.

Ar3-41281 ¥ Structural mechanics of tapered thin-walled
systems (Stroitel'naia mekhanika skoshennykh tonkostennykh
sistem). |. F, Obraztsov and G, G. Onanov. Moscow, lzdatel’stvo
Mashinostroenie, 1973, 660 p. 29 refs. In Russian.

Tapered aircraft and rocket components, such as swept wings,
delta wings, small-aspect-ratic wings, conical rocket bodies and
aircraft fuselages, but also straight wings and cylindrical bodies and
fuselages are treated fram a unified point of view as special cases of 4
conical shell of arbitrary contour, General equations describing the
work of thin-walled tapered systems under arbitrary static, dynamic,
and thermal loads are derived. Static and thermoelastic prablems are
examined, together with naturat-vibration problems and vibrations of
{wing-type} shells containing liquid. Solutions are obtained with the
aid of the formalism of generalized functions and by a method of
salving differential equations with variable coefficients having the
form of a delta-function and its derivatives. V.P.

A73-41283 # Cable communications lines at airports (Ka-
bel'nye linii sviazi aeroportov). 0. S. Nabatov, Mascow, zdatel'stvo
Transport, 1973, 164 p. 26 refs. In Russian,

The book discusses the major aspects of such topics as the
design and construction of airpart cable lines; the theory of signal
transmissian in such lines; the calculation of cable elements and
electrical parameters; the influence of external eiectromagnetic and
galvanic effects, and methods of reducing them; and the installation
and operation of cable lines, The structural and electrical charac-
teristics of modern airpart cabla lines are examined. VP,

A73-41287 # Prestressed pavements of airports and roads
{Predvaritel'no napriszhennye polrytiia aerodromov | doreg). B. §.
Raev-Bogosliovskii, A. N. Zashchepin, B. I. Demin, E. N. Smirnov,
and A, la. Apallonov. Moscow, lzdatel’stvo Transport, 1972, 200 p.
35 refs. In Russian.

Domestic and foreign experience in designing, constructing, and
operating monolithic and sectional prestressed airport and road
pavernents is reviewed and generalized. The results obtained with
pavermnents of various type are examined. Characteristic features of
the production technology of monolythic tensioned-concrete pave-
ments and sectional paverments composed of plates are noted.  V.P,

A73-41288 Aerohydrodynamic methods for measuring
input parameters of automatic systems: Fluidic measuring elements
{Aerogidrodinamicheskie metody izmereniia vkhodnykh parametrow
avtomaticheskikh sistem: |zmeritel’'nye elementy pnevmoniki). L. A.
Zalmanzon, Moscow, lzdatel'stvo Nauka, 1973. 464 p. 719 refs. In
Russian,

ft is shown how fluidic sensors can be used to measure such
parameters as the Mach number, absolute gas pressure, absolute and
excess pressure ratios, gas and liquid flow rates, temperatures, the
dimension and attitude of objects, and of force, moment, and
strengih parameters. The theory of chamber-type automatic timers
and of clocks employing fluid osciltators is outtined. The application
of fluids to the measurement of luminous intensity and of electric
and magnetic quantities is examined. Some general aspects of the
theory of dynamic fluidic elernents are studied. WP,



A73-41294 ¥ Economic efficiency and planning of air
freight transportation {Voprosy ekonomiki i planirovaniia gruzovykh
perevozok vozdushnym transportom). B. M. Parakhonskii and B. §.
Balashov. Moscow, izdatel'stvo Transport, 1972, B1 p. 31 refs, In
Russian.

The histery of the development of air freight transportation and
its current status and future trends are reviewed. The distribution of
air freight transportations in the USSR with respect to their nature,
volume, and distance is analyzed. Means of improving air freight
transportation planning are suggested, and the economic efficiency
of air bridges in roadiess regions of northern Siberia is evaluated. V.P.

A73-41316 Measurement of low tevels of turbulence with
a hot-wire anemometer. V. S. Demin, O V. Marin, N. F. Poliakov,
and V. A, Shcherbakov {Akademiia Nauk SSSR, Institut Teove-
ticheskoi i Prikladnoi Mekhaniki, Navasibirsk, USSR). fAkademiia
Nauk S5SR, Sibirskoe Otdelenie, lzvestiia, Seriia Tekhnicheskikh
Nauk, June 1972, p. 21-24.) Fluid Mechanics - Soviet Research, vol.
2, May-June 1873, p. 59-63. Translation.

'Eesnnmion of low-turbulence wing-tunnel experiments in which
3 thermognemometer was used for measurement ol turbutence levels
on the order of several hundredths of a per cent. The thermo-
anemometer was a DISA made with a 5 micron gilded rungsten
filament. Five wire gricls with 1-mm meshes were set in the
{urechamber to contral turbulence. Turbulence levels of 0.02 1o
0.03% were recorded by measurements at flow welocities from 5 1o
45 m/sec, V.2

A73-41317 interpretation of hot-wire anemometer read-
ings in a_flow with velocity, pressure and temperature fluctuations.
V. S. Demin and N. A. Zheltukhin (Akademiia Nauk SS5R, Institut
Teoreticheskoi i Prikladnoi Mekhaniki, Novosibirsk, USSR). (Aka-
demiia Nauk SSSR, Sibirskoe Otdelenie, lzvestiia, Serita Tekh-
picheskikh Nauk, June 1972, p. 25-38.) Fluid Mechanics - Soviet
Research, vol. 2, May-June 1973, p. 64-75. 16 refs. Translation.

A mode methed proposed by Kovasrnay (1850, 1983) is appled
as a basis lor decoding constant-resistunce anamormeter measure:
ments of flow pararmelers involving velocity, pressure, and tempera
wre fluctuations. Calibration of a thermounemometer for this
is discussed. Procedures are given jur calcutation of
time-averaged flow parameters, flow parameter pulsalinn charac-
taristics, and flow rate, density, pressure and temperature pulsalions
from thermaanemometer readings. The procedures are applicable
whert the Reynclds number of the thermoanemometer sensor
filament is 860 to 100 and higher and the Mach number of the flow is
below 0.4 or between 1.2 and 5. V.Z

aperation

A73-41425 4 Arrangement of equipment in airplanes (Kom-
ponovka oborudovaniia na samoletakhl. L. L. Kerber. Moscow,
|zdatel'stvo Mashinostroenie, 1972, 306 p. 44 refs, tn Russian.
Weight-saving schemas for the arrangement of instruments and
of electrical, radar, navigation, flight-control and other eguipment on
board civil-aviation and military aircraft are discussed. Examples of
the layout of instrument panels, compartments, and bays are
presented, together with expedient methods of building  radar
antennas and radomes, fuel meters, deicers, photographic and other
equipment into the aircraft fuselage. V.P,

A73-41431
no. 3, 1973, p. 4-13.
The extensive ground testing and component evaluation
program far the B-1 bomber prior to actual construction and flight
testing is described. Wind tunnel investigations on models study the
aerodynamic characteristics, performance in the stall mode, the drag
factors, and determine what would happen during a spin. Materials
are assessed for their ability to stand up under pressures and strains
that simulate real flight parameters as closely as possible. The

Flying B-1 at ground zero. Skyiine, vol. 31,
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performance of the ejectable crew capsule, the operation of the
landing gear, the compatinility of the electrical systems, and the
impact resistance of the windshield are intensively studied. Partic-
utars of the various facilities used are given. F.H.L

A73-41437 # Gyroscopes (Giroskopyl. N. F. Babaeva.
Leningrad, lzdatel’stvo Mashinostroenie, 1973. 104 p. 28 refs. In
Russian,

The fundamentals of gyroscope theory are reviewed, and the
design and principles of operation of modern marine, aircraft, and
space gyroscopes are discussed. Factors affecting the precision of
gyroscopic devices are examined, together with methods of
improving precision. An attempt is made to interpret some complex
gyroscopic phenomena in an easily understandable way. The laws
goveming the behavior of gyroscopes are Hlustrated by devices used
in various areas of modern technology. V.P.

A73-41519 # Early results from Skylab 1. Astronautics and
Aeronautics, vol. 11, Sept. 1973, p. 22-30.

The Skylab medical experiments aimed at getting as complete a
picture as practical of the major interrelated physiological processes
as they would be affected by the exposure to the space-flight
environment, The preliminary medical findings clearly show that
future manned space flight should not be limited by physiological
factors provided the necessary countermeasures receive adequate
attention. The astranauts succeeded in making observations regarding
all the major solar physics problems which were to be investigated.
Intensive coservations of more than five-million sguare miles of the
tarrestrial surface wers made with multispectral instruments. In
support of meteorological and oceanographic studies, the crew
obtained the first active microwave measurements of a major storm.

G.R.

AT341522 # & look at Soviet ATC and nav facilities and
avionics. S. B. Poritzky {Air Transport Association of America,
Washington, D.C.). Astronautics and Aeronautics, val. 11, Sept.
1973, p. 69-75.

The characteristics of the Soviet ATC are determined by the
widespread utilization of jet aircraft in the USSR and the great
volume of the air traffic which included the transportation of 83
million passengers in 1972, The impressions of American visitars in
the USSR with respect to the Soviet ATC systems and the equipment
used are discussed, giving attention also to the attitude of the Soviet
government regarding a utilization of Western technology and
approaches concerning a cooperation of the USSR and the other
countries in the further development of ATC. G.R.

A73-41557 The testing of varnishing products used in
aeronautics (Il collaudo dei prodotti vernicianti di impiego aero-
nautico). L. Falco. L‘Aerotecnica - Missili e Spazio, val. B2, Apr.
1973, p. 166-168. 17 refs. In ltalian.

Brief review of the testing procedures employed in an air force
latoratory for controlling the quality and characteristics of varnish
and various types of paints used in aeronautics. It is shown how the
difficulties and uncertainties involved in technological testing of this
type mandate the adoption of new criteria based on instrumental
chemical analysis of the various components of the paints and
varnish $0 as 10 obtain rapid and reliable evaluations. AB.K.

AT3-41569 Drag due to regular arrays of roughness ele-
ments of varying geametry, R. A. Wooding {Department of Scientific
and Industrial Research, Applied Mathematics Div., Wellington, New
Zealand), E. F. Bradley {Commonwealth Scientific and Industrial
Rescarch Organization, Div, of Environmental Mechanics, Canberra,
Australia), and J. K. Marshall. Soundary-Layer Meteorolfogy, vol. b,
July 1973, p. 285-308. 42 reis.



A73-41571

Caomparisons are made of experimental studies on the drag, at
high Reynolds number, due to regular arrays of roughness elements
of various shapes immersed in a turbulent boundary layer. Using a
variant of Millikan's dimensional analysis, the form of the vetocity
profile is deduced in terms of the dimensions and concentration of
the raughness elements. A drag formula resutts which is shown to be
in good agreement with data. Avgilable measurements of the
partition of drag between the elements and the intervening surface
indicates that equipartition occurs at quite low concentrations. The
interaction between elements is then smail, sg that the drag
coefficient of a typical roughness element is nearly constant.

{Authar)

AT3-41571 Geostrophic drag coefficients, F. L. Deacon
(Commonwaealth Scientific and Industrial Research Organization,
Div. of Atmospheric Physics, Aspendale, Austratia). Boundary- Layer
Meteorofogy, vol. B, July 1973, p. 321.340. 44 refs.

Data on the relationship of the surface wind to the geostrophic
wind at Porton Down, Salishury Plain, are presented for various
stability conditions and are anatysed in the light of the Rossby-
number similarity theory. For near-neutral conditions, the geo-
strophic drag coefficients for geostrophic wind speeds of 5 to 15
m/sec are close to those found by other workers, but at higher speeds
the values are low. Comparisons of geostrophic and radar wind
speeds for a 900-m height, suggest that undetectabiy small mean
cyclonic curvatures of the trajectories of the air are responsible for
this departure. A value of the geostrophic drag coefficient for the
open sea at wind speeds around 8 m/sec (neutral conditions) is
deduced from recent observations of the drag in relation to the
surface wind, combined with the ratios of 900-mb radar wind to
surface wind obtained from North Atlantic weather ship data
tabutations. {Authar)

A73-41577 # influence of wing flexibility on sailpiane load-
ing by individual gusts (Wplyw sprezystosci gietnej skrzydla na
obciazenia szybowca od pojedynczych pedmuchow). J. Sandauer.
Instytut Lotnictwa, Prace, no. 53, 1973, p. 3-18. 7 refs. in Polish.

A7I41581 # Effects of certain flight parameters and of
certain structural parameters on helicopter main-rotor blade flutter
(Wplyw parametrow lotu i niektorych parametrow konstrukcy jnych
na flatter lopat wirnika nosnego smiglowcal, L. Zerek. /nstytut
Lowictwa, Prace, no. 54, 1973, p. 3-25. 10 refs. In Polish.

A73-41582 # Influence of geametrical parameters on pro-
peller performance at low advance ratios (Wplyw parametrow
geometrycznych na osiagi smigla przy wmalych posuwach). 7.
Brodzki. fnstytut Lotnictwa, Prace, no. 54, 1973, p, 27-46. 24 refs,
In Polish.

The effects of the geometrical parameters of the propetier
planform and profile on its performance at low advance ratios or at
operation in a fixed pasition are studied with allowance far
compressibility. A propeller operating at low advanc: ratios or in a
fixed position is subject to heavy loading, and analytical methods of
evaluating the efficiency are inadequate. Experimental data obtained
in original studies and pubtished in the literatura ars nresented in
graphs illustrating the effects af propefler geametry on the ratio of
the thrust coefficient to the power coefficient. Paddle propellers
show advantages when it is necessary to obtain high thrust at a given
input power. T.M,

A7341584 ¢ Study of flow around an airfoil with a spoiler
at Mach numbers ranging from 0.5 to 2.3 (Badanie oplywuy profilu z
interceptorem w zakresie liczb Macha od 0.5 do 2,3}, W. Kania and
M. Buczek. fnstytst Lotnictwa, Prace, no. 54, 1973, p. 83-118. 17
refs. In Polish,

Results of wind tunnel tests conducted with airfoils having a
spoiler mounted on the upper surface of the profile at distances from
the leading edge equivalent to 0.5, 0.7, and 0.9 of the chord length.
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Four tested spoilers differed in height which ranged between 002
and 0.10 of tha chord length. Flow visualization and static pressure
measurements an the profile were conducted at six angles of attack
between 4 and 15 deg for freestream Mach numbers of 0.5, 0.8, 0.9,
1.9, 1.1, 1.62, and 2.30. Physical features of flow around an airfoil
with a spoiler are described, and a detailed analysis illustrates the
effects of spoiler geometry and pasition on the drop in profile lift
and on the profile pressure distribution. T.M.

A73-41593 4 Macrofractographic studies of fatigue fractures
in aircraft engine elements (Badania makrofraktograficzne zlomow
zmeczeniowych w elementach silnikow lotniczych), E. Gruszezynski.
Technika Lotnicza { Astronautyczna, vol, 28, Aug. 1973, p. 12-18,
41. In Polish.

A73-41603 ¥ Specific problems of the dynamics of com-
potite systems (Einzelne Probleme der Dynamik zusammengesetzter
Systeme). A. Bosznay {(Budapesti Muszaki Egyetermn, Budapest,
Hungary). Periadica Polytechnica, Mechanical Engineering, voi. 17,
no. 1, 1973, p. 7-27. In German,

Two methods are presented for solving certain problems
pertaining to compaosite dynamic systems, such as sets or aggregates
of machines. One of these methods makes it possible to derive from
the dynamic matrix (or scalar) factors of the individual system
components the overall system factor, while the other helps infer the
frequency  equation of the whole system from the frequency
equations of the system components. The application of these
methods is illustrated by an example involving a generator rotor and
a turbine on separate test beds. M.V.E.

AT73-41648 } Dalphin airship with undulating propulsion
system - Results of static thrust measurements with model 192x108
(Delphinluftschiff mit  Wellantrieb - Ergebnisse von  $tand-
schubmessungen am Modell 192x108). W. Schmidt, Techrisch-
dkonomische informationen der zivilen Luftfahrt, val, 8, no. 4,
1973, p. 240-244_7 refs. In German,

Wind tunnel tests conducted with the propeller of the new
propulsion system are discussed together with the design details of
the investigated madel. Thrust forces were measured with the aid of
weights, System parameter relations for the various theust directions
are shawn in a number of graphs. G.R.

A73-41649 Synthetic radio direction defining methods
with virtual antenna patterns, K. Kohler {Standard Elektrik Lorenz
AG, Stuttgart, West Germany). Efectrical Communication, vol. 48,
no. 3, 1973, p. 289-304.

The generation of a real pattern by a line of eguidistant
isotropic radiators is considered together with the generation of
virtual patterns. Aspects of the application of virtual patterns for
localization and direction finding are discussed, giving ateention to
the scanning method, the quotient procedure, and the advantages of
virtual patterns. The characterictice of wirtua! and real pattorns are
compared, taking into account directivity, multipath propagation,
single radiator characteristics, coupling between single radiators, and
the signal-to-noise ratio. G.R.

A73-41691 Symposium on Electromagnetic Interference
in Aircraft, London, England, February 15, 1973, Proceedings.
Symposium sponsored by the tnstitution of Electrical Engineers and
Royal Aeronautical Society. London, Institution of Electrical
Engineer, 1973. 113 p. $5.55.

Technigues of measurement related to electromagnetic inter-
ference (EMI) are discussed tooether with questions of EMI in
military transport, Other subjects considered include the susceptibili-
ty of modern instrument systems to interference in the HF band,



equipment design to meet electromagnetic compatibilicy (EMC)
specification requirements, and a review of some current EMC
specifications, The significance of EMC problems for the airframe
manufacturer is examined alang with the importance of EMC for
madern aircraft.

G.R.

AT73-41692 # Electromagnetic interference. - Techniques of
measurement. G, A. Jackson (Electrical Research Association,
Leatherhead, Surrey, England). In: Symposium on Electromagnetic
Interference in Aireraft, London, England, February 15, 1973,
Proceedings. London, Institution of Electrical
Engineers, 1973. 12 p.

Possible technigues of measurement considered are related to
the use of a Helmholtz coil system for low frequency magnetic fields
and a parallel strip transmission line for EM fields involving
frequencies up to 30 MHz, The measuring receivers used are
discussed, taking into account detectors and a multichannel mea-
suring receiver, RF current and voltage measurements are considered
together with approaches for determining the RF impedance.
Attention is given to the coupling effects between power supply
wiring and aerials. Current investigations are concerned with the use
of an AF voltmeter to determine the signal to noise ratio at the
output terminals of the system under examination. G.R,

A73-41693 # Electromagnetic interference in military trans-
port aircraft. D. A, Bull {Etectrical Research Association, Leather-
head, Surrey, England). In: Symposium on Electromagnetic Inter-
ference in Aircraft, London, England, February 15, 1973, Proceed-
ings. London, Institution of Electrical Engineers,
1973. 15 p.

The measurements made in the studies are discussed, giving
attention to the measurement of radio frequency terminal voltage
and current, measurements of the radio frequency radiated field, the
fuselage as a radio frequency screen, the radio frequency impedance
of the DC power supplies, and the measurements of the external
radiated interference fields. The quantitative analysis of the work is
presented mainly in graphical form. The significance of the results
obtained is considered, taking into account aspects of RF inter-
ference on DC primary systems, RF interference on AC primary
systems, the interference measured at the sources of the utilization
squipment, the interference on the secondary AC supplies, RF
impedance of the DC power cables, RF attenuation of the aircraft
fuselage, and the rr}easurement of the magnetic field, G.R.

A73-41694 F The susceptibility of modern aircraft instru-
ment systems to interference in the HF band. R. D. Jones {British
Overseas Airways Corp., London Airport, Hounslow, Middx.,
England}. In: Symposium on Electromagnetic Interference in Air-
craft, London, England, February 15, 1973, Proceedings.
London, Institution of Electrical Engineers, 1973. 19

The aircraft instrument systems susceptible 10 HF interference
are considered, taking into account the HF communication system,
the interference mechanism, the oil quantity system, the KW/KVAR
systemn, the N1 tachameter, the engine vibration monitor, the tot_al
air temperature/engine pressure ratio limit system, and the ‘cab!n
pressure control system. It is pointed out that systems operating in
the audio frequency band are not immune from RF interference.
Systems contained entirely within the fuselage are as susceptible as
thase extending into the antenna region. A commaon feature of these
systems is that they are essentially broadband. G.R.

A73.41695 Equipment design to meet E.M.C. specifica-
tion requirements. P. Campbell [Lucas Aerospace, Ltd., Solihull,
Warwicks., England) and M. Le Grys (Marconi-Elliott Avionie
Systems, Ltd, Rochester, Kent, England). In: Sympeosium on
Electromagnetic Interference in Aircraft, London, England, February
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15, 1973, Proceedings.
Electrical Engineers, 1973. 24 p.
Questions regarding the generstion of interference are c¢on-
sidered together with approaches suitable for controlling this
interference. Man made interference in aircraft can be generated by
communication and electronic equipment. Matural interference is
caused by electrical storms, snow storms, vain particles, and
interstellar radiation. Inherent interference is produced by the
natural random movement of free electrons in a conductor and the
movement of holes and electrons in semiconductor devices. The
prediction of interference levels is considered together with the
strength of the radiated interference field and the methods of
coupling EMI, Device design considerations are examined and the
application of the principles described is illustrated. G.R.

Londan, Institution of

A73-41696 ¥ A review of current E.M.C. specifications and
their impact. G. T. Clarkson and L. O'Beirne (Ferranti, bLtd.,
Hollinwood, Lancs., Engtand). in: Symposivm on Electromagnetic
Interference in Aircraft, London, England, February 15, 1873,
Proceedings. London, [nstitution of Electrical
Engineers, 1973, 13 p. 5 refs.

The E.M.C. specifications are concerned with tests in four main
areas. Examples of equipment classification are discussed together
with details regarding the control and the test plan which the
manufacturer of equipment is to provide. British specifications for
aircraft eguipment are examined, taking into account grades of
protection, basic objectives, the equipment of the test facility, and
guestions of compatibility antd the cost of achieving it. It is felt that
the British Standard is not adequate for modern aircraft electronic
systems and that in its revised state it should clearly detail the test
methods and their application. G.R.

A73-41697 # EMC for a modern aircraft. M. L. Jarvis (Royal
Aircraft Establishment, Farnborough, Hants., Englandl and D.
Ramsbottom (British Aircraft Corp., Ltd., Warton, Lancs., England}.
In: Symposium on Electromagnetic Interference in Aircraft, London,
England, February 15, 1973, Proceedings.

London, Institution of Electrical Engineers, 1973. 14 p.

The reasons for initiating an electromagnetic compatibility
[EMC) program are examined. It has become recognized that
adequate and careful consideration of compatibility questions in the
initial design will obviate the necessity for costly aircraft and
equipment redesign, System engineering aspects ave considesed
together with guestions regarding the education of specialists and
equipment suppliers. The system EMC control plan is discussed along
with EM interference specifications, aspects of cable separation, final
aircraft testing, and an EMC systems rig. G.R.

AT3A41702 # Shock associated noise. M. J. Fisher, M, H,
Bourne, and P. A. Lush {Southampton, University, Southampton,
England}. (British Acoustical Society, Spring Meeting, Chelsea
College, London, England, Apr. 25-27, 1973.) British Acoustical
Society, Proceedings, vol. 2, Summer 1973. 4 p.

The influence of shock associated noise on the variation of noise
levels with jet efflux velocity if investigated, taking into account the
case of an unheated jet flow. 1t is found that the overall level of
shock associated noise is principally a function of jet pressure ratio
and is relatively independent of either angle of observation or jet
stagnation temperature. The spectral characteristics of shock as-
sociated noise are discussed, giving attention to an empirical method
which provides a satisfactory degree of collapse of the measured
spectra. G.R.

ATIA1203 # Noise from hot jets. P. A. Lush, M. J. Fisher,
and K. K. Ahuia {Southampton, University, Southampton, England}.
(British Acoustical Segcfoty, Spring Meeting, Chelsea College,
London, England, Apr. 25-27, 1973). British Acoustical Sociaty.
Proceedings, vol. 2, Summer 1973. 4 p.

It has been shown by Cocking and Jamieson {1971) that the
heated jet is quieter only at jet velocities above a certain critical
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value. Below this velocity the noise Tévels increase progressively with
increasing jet temperature. These findings contradict commanly
accepted cenclusions that the effect of heating a jet at constant
velocity would be to reduce the noise. A theoretical analysis is
conducted with the abjective to resolve this difficulty. A scaling law
which uses a more complete version of the Lighthill source term is
considered, G.R.

ATZ-IT05 Basic acoustic considerations for model noise
experiments in wind-tunnels. T. A. Holbeche and J. Williams (Roval
Aircraft Establishment, Aerodynamics Dept., Farnborough, Hants.,
England). (British Acoustical Society, Spring Meeting, Chelsea
College, London, England, Apr. 25-27, 1873) British Acoustical
Saciety, Proceedings, vol. 2, Summer 1973. 4 p.

Special problems of tunnei experiments an noise are considered,
taking into account guestions regarding the adequate simulation at
modef-scale, the production of unacceptable parasitic noise fietds,
and approaches to facilitate the analysis of model naise measure-
ments and the extrapolation to full-scale far-field conditions. Special
factors in tunnel design are discussed along with the application of
these factors in noise experiments. Attention is given 1o tunnel
circuit type, tunnel drive-fan, test-section type, and test-section size.

G.R.

AT3-ANT6 # Boundary layer induced cockpit noise. K. H.
Heron {(Royal Aircraft Establishment, Farnborough, Hants,, Eng-
land). (British Acoustical Saciety, Spring Meeting, Chelsea Coflege,
London, England, Apr. 25-27, 1973.} British Acoustical Society,
Proceedings, vol. 2, Surmmer 1973. 3 p.

Airflow generated noise can be the dominant source of cockpit
noise. Mast of this noise can be eliminated by appropriate stream-
lining, However, noise due to the turbulent boundary layer cannot
easily be reduced at the source. Hence the only practical reduction
has to come from either increasing the transmission loss of the
cockpit structure or, possibly, increasing cockpit abserption. A flight
experiment is considered to gain a better understanding of the
mechanisms involved in boundary-layer-generated cockpit noise. G.A.

A73-41708 # Helicopter noise - Can its annoyance or loud-
ness be rated using existing methods. J. W, Leverton {(Westland
Helicopters, Ltd., Yeovil, Somerset, England). {British Acoustical
Society, Spring Meeting, Chelsea College, London, England, Apr.
26-27, 1873) British Acoustical Saciety, Proceedings, vol, 2,
Summer 1973, 4 p.

Helicopter noise is normally rated in terms of either the
perceived naise level (PML) or the dBA value. The use of the PNL
approach, and by implication the dBA method, for rating helicopter
noise is reviewed. Nonimpulsive helicopter notse, blade slap or
impulsive noise and tail rotor noise aspects are discussed separately.
It is found that neither of the two methods is really suited to the
tating of helicopter noise. Possibilities for a new approach are briefly
considered, G.R.

A73-41709 # The effect of aircraft noise on the countrysidg.
R. A. Walier. (British Acoustical Society. Spring Meeting, Cheisea
College, London, England, Apr. 25:27, 1973.) British Acoustical
Socigty, Praceedings, vol. 2, Summer 1973, 4 p.

The significance of naise to existing rosidents is explored, taking
Inlo account the adaptation of those living in the airport vicinity to
the environmental noise levels. The question is investigated whether
the use of land for recreational and other countryside purposes is
more sensitive to noise than its use as residential land. Attention is
given to the use of appropriate values in a cost benefit analysis. G.R.

AT3-41712 # Sound generation by open supersonic rotors.
D. L. Hawkings and M. V. Lowson {Loughborough University of
Technology_, Loughborough, Leics, England). {British Acoustical
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Society, Spring Meeting, Chelsea College, London, England, Apr.
2527, 1973) British Acoustical Sociaty, Proceedings, vol. 2,
Summer 1973. 4 p.

A thearetical gnalysis of the noise characteristics of an open
rotor operating at supersonic tip speads is presented. Lighthill
aerodynamic noise analysis describing the generation of sound and
Whitham's (1956} theory determining the subsequent nonlinear
sound propagation underlie the investigation. M.V.E,

ATAI-4T13 # Reduction of fan noise by annulys boundary
layer removal. C. J. Moore (Rolls:-Royce, Ltd., Derby, E£ngland).
(British Acoustical Society, Spring Meeting, Chelsea Colfege,
London, England, Apr. 25-27, 1973.) British Acaustical Society,
Procesdings, vol. 2, Summer 1973. 4 p. T refs,

It is shown that reducing flow distortion by annulus boundary
layer bleed in an isolated fan considerably reduces the radiated noise
in agresment with distortion/rotor interaction theory. However, care
must be taken to ensure that the boundary layer bleed system does
not introduce new distortions. M.V.E.

AT3-41714 Attenuation of spiral modes in a circular and
annular fined duct. D. J. Snow and M. V. Lowson (Rolls-Royce, Ltd.,
Derby, England). (Britist Acoustical Society, Spring Meeting,
Chelsea College. London, England, Apr. 25-27. 1973.) British
Acoustical Society, Proceedings, vol. 2, Summer 1973. 4 p. 14 refs,
Research sponsored by Rolls-Royce, Lid.

Thearetical and experimental investigation of the behavior and
properties of noise-radiation dominating high-order circumferential
(spiral) mades in circular and annular tined ducts. For the circular
duct, the theoretica! results have heen calculated exactly based on a
locally reacting model. Exceptionzliy good agreement between
theory and experiment was found. Theoretical calculations for the
annular duct were made by using an approximate theory. Reasonable
agreement between theory and experiment was found for this case,
with experimental attenuation values being generaily somewhat
higher than the theoretical ones. M.V.E.

A73-41715 3 The refraction of sound by rotating flow. G.
F. Butler {(Royal Aircraft Establishment, Farnborough, Hants.,
Englandl, (British Acoustical Society, Spring Meeting, Chelsea
College, London, England, Apr. 2527, 1973.) British Acoustical
Society, Proceedings, vol. 2, Summer 1973, 3 p. G refs,

Review of the results of an investigation of sound propagation
through the rotating flow downstream of a delta wing at incidence
perfoimed upon a theoretical model, as well as experimentally in a
24-foat wind tunnel appropriately equipped for acoustic experi-
ments. The incomplate experimental results presented indicate same
qualitative agreement between theory and experiment, but quanti-
tatively the agreement is disappainting. M.V.E.

A73-81717 # Quieter aevo engines - Cause and effect. M, .
T. Smith {Reoils-Royes, Lid., Oeiby, England). (British Acousticai
Society, Spring Meating, Chelsea Coflege, London, England. Apr.
25.27, 1973) British Acoustical Society, Proceedings, vol. 2
Summer 1973, 24 p. 11 refs.

The Rolls-Royce RB-211 jet engine pragram is reviewed in detail
to understand the problems created, the lessons learned, and the
questions the program has raised. In the RB-211 over 80% of the air
flow bypasses the core, where energy is generated to enable the
turbines 1o drive the fan and the compressor systems. This cycle
requires a far greater total aitflow to achieve the same thrust as its
earlier counterparts, and basic benefits are felt in the reduced jet
noise from the much lower velocity jet exit conditions. Aspects of
fan, compressor, and turbine noise are discussed. Internal acoustic
absorption is considered as an integral part of the solution to the
noise prablem, and jet and tailpipe noise are treated. F.R.L.



A73-41739 Finite element program for flight structure
analysis. P, Mantegazza and C. Cardani {Milano, Politecnico, Mitan,
Italy). Meceantica, vol. B, Mar. 1973, p. 68-76. 25 refs.

A computer program is developed far the analysis of large
complex structures of any kind but espacially for those used in flight
vehicles. The displacement method chosen, using the finite element
algorithm and the related matrix calculation, allows a high degree of
automation in the data processing, the human intervention being
confined to introducing the topoelastic guantities that are essential
to the correct definition of the structurat problemn. The program is
organized in such a way as to allow subsequent developments
including, on the initial basis, dynamic and nonlinear effects. Given
the contained calculating times and limited occupation of the core
storage, the program can be used on medium-sized computers.

{Author)

A73-41750 Heticopter transmission research. D. K. Bright-
on and T. R. Smith {Royal Aircraft Establishment, Engineering
Physics Dept., Farnborough, Hants., England). Afrcraft Engineering,
vol, 45, Aug. 1973, p. 6-8.

The research effort on transmission systems, and specifically on
gearboxes, is directed in general terms toward achieving improved
refiability, increased life, reduced weight, and improved cost effec-
tiveness. The harmonic drive is attractive as a high speed reducing
mechanism because it is capabie of praducing gear ratios greater than
50:1 in asingle stage; it has few moving parts, small volume, and a
high power to weight ratio. The harmonic drive comprises three basi¢
elements: a circular spline, a flexible spline {the flexspline) and a
wave generator. The follower tooth gear and hydrostatic journal
bearings are discussed. F.R.L.

AT3-41751 ¥ Artificial stabilisers and the need for simula-
tion. G. K. Kissel {Messerschmitt-Bilkow-Blohm GmbH, Munich,
West Germany). Aircraft Engineering; vol. 45, Aug. 1973, p. 10-13.

In the design of the artificial stabilizer forming a part of the
flight control system for VTOL aircraft, simulation is an essential
taol. The design, development, and fiight testing of the VI 101 Cisa
good example of the close interrelation of the various engineering
disciplines. The VJ 101 G is a high speed VTOL research aircraft
baing designed to investigate the VYTOL capability combined with
high supersonic levet flight capability. The flight test results proved
ta be well in line with the simulation prediction. The actual test time
cauld be considerably reduced and after only three hours of flying,
the first verticircuit, i.e,, a vertical takeoff, transition to aerodynamic
flight, aerodynamic flying, and transition back to verticatl landing,
was achieved. F.R.L.

A73-41752 ¥ VAK 191B. Aircraft Engineering, vol. 45, Aug.
1973, p. 17-22, 24-27.

The fuel bladder tanks of the VFW-Fokker VAK 1918 aircraft
are of nonmetallic, flexible cell construction ingermittently sup-
ported. The method of construction is particularly suitable for tanks
with a complicated shape and many cenvolutians, so that maximum
use is made of space within the aircraft frame. The aircraft is
equipped with a tank pressurization and venting system for its ten
permanently installed fue! tanks. The fuel management system is
considered in three basic parts related to the primary funetions: fuel
quantity measuring, balance, and fueling and defueling. The fire
detectors and ejection seals are described, and results of flight and
structural tests are given, F.R.L.

ATIATE02 A ratiomal basis for determining the EMC
capability of a system. R. B, Schulz (Southwest Research Institute,
San Antonio, Tex.}). In: International Electromagnetic Compatibility
Symposium, New York, N.Y,, June 20-22, 1973, Record.

New Yark, tnstitute of Electrical and Electronics
Engineers, Inc,, 1973, p. 315-322. Research suppaorted by the
Sauthwest Research Institute.
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A logical procedure is presented for determining the EMC
capability of a system, based upoen an analytical approach developed
earlier. The procedure is itlustrated using as a system an airplane with
a manageable number of electrical/electronic subsystems, The result
is a single number which can be wused in a 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 criticaf
parameters for design purposes and a means for economic evaluation
of EMC efforts. {Author)

A73-41807 Prefiminary results of Martian altitude deter-
minations with CO2 bands /2 micron wavelength/ from the
automatic interplanetary space station Mars 3. V. I. Moroz, L. V.
Ksanfomaliti, A. M. Kasatkin, B. S. Kunashev, and K. A, Tsoi
[Akademiia Nauk SS5R, Institut Kosmicheskikh Issledavanii,
Maoscow, USSR}, (Akademita Nauk SSSR, Doklady, vol. 208, Feb.
11, 1973, p. 1048 1051.) Sowet Physics - Doklady, vol. 18, Aug.
1973, p. 94-96. 16 refs, Translation.

A73-41841 Antenna radiation-pattern measurement using
model aircraft. C. W. Gliddon {Andrew Antennas, Reservoir, Vic-
toria, Australia) and C. T. Carsaon (Monash University, Clayton,
Victoria, Australial. /EEE Transactions an Antennas and Propaga-
tion, vol. AP-21, Sept. 1973, p. 700-702. 6 refs.

{1 is shown that mode! aircraft can provide a useful method of
on site evaluation of antenna performance, with advantages of
economy and speed over existing antenna measurgzmant methads.
Recommendations for further development of this technique are also
included. {Author)

A73-41861 Mew developments in aircraft refuelling ve-
hicles. H. Petersen (Ad. Striiver, Hamburg, West Germany). /nteravia,
vol. 28, Sept. 1873, p. 75, B76.

The development of a new generation of refuetiing vehicles did
not bring with it any standardization. The aperational requirements,
depending on airport, aircraft type regulations, airport management,
airlines, etc., differ wo greatly to permit the employment aof
standard vehicles. Tha major vehicle manufacturers therefore tend to
offer a broad range of maodels which can be modified to meet
particular requirements, With two vehicies fueling a Boeing 747,
there was a necessity for 80,000 liter tankers. In order to utilize
them effectively, they also have 1o be used for fueling conventional
aircraft. To replace or complemant oider examples of small and
medium-sized vehicles, designs are being formulated for a new
generation of medium class tankers, F.R.L.

A73-41862 Euvroplane Qstol - “The O is for guiet.” R.
Salvy. Interavia, val. 28, Sept, 1973, p. 988, 989.

Europlane’s objective is to produce an economical solution to
the problems of noise and congestién which currently exist in short
and medium-haul transpart. In examining the various types of
vehicies, Europlane rejected shart takeoff and landing (STOL) as
being economically unjustifiable in the immediate future, The most
important characteristic of a new aircraft must undoubtedly be its
quietness. The correct choice of size of aircraft is considered
fundamental, as on this depends the right balance of aircraft-mile and
seat-mile costs, and the ability to maintain attractive frequencies
with good load factors. F.R.L.

AT73-41863 Mew materials in aircraft windshkields, G. L.
Wiser {Sierracin Corp., Sylmar, Calit.). /nterawia, vol. 28, Sept. 1973,
p. 992-984.

The characteristics of stretched acrylic plastic and thin chemical-
ly strengthened glass as materials for aircraft windshields are
outlined. After explaring and evatuating several different windshield
shapes and constructions, Baeing's final choice for the 747 was a pair
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af curved, electrically-heated compositeﬁanels. The curved shape
permits the exceptional toughness of stretched acrylic to be fully
exploited. The Lockheed L-101%t also makes use of a curved
compaosite windshield, which is thinner than that of the 747. The use
of polycarbonate in windshields as a means of withstanding
aerodynamic heating is discussed. F.R.L.

A73-41866 Flight” measured load factors, I. W. Stafiej
(Szybowcowy Zaklad Daswiadczainy, Bielsko-Biala, Poland), (Or-
ganisation Scientifique et Technique Internationafe du Vof & Voife,
Congress, 13th, Vrsac, Yugosiavia, July 9-22, 1972.) Aero-Revue,
Sept. 1973, p. 496, 497.

Results obtained in investigations invalving four Polish gliders
are reported. The aircraft inctude a wide range of designs, including a
popular-performance and training single seater, high-performance
sailplanes, and a two-seater school and training glider. Two ap-
proaches for performing the puli-out manoeuvre are considered
together with the range of load factors reached in several loop
Manoeuyvres. G.R.

AT3-41968 Cadmium embrittlement of high strength, low
alloy steels at elevated temperatures. J. F. Hildebrand (Gulf Energy
and Environmental Systems, Inc., San Diego, Calif.). Materials
Protection and Performance, vol. 12, Sept. 1973, p. 3540, 5 refs.
Tests were conducted a few years ago to determine the lower
temperature limit at which cadmium embrittierment might ocour on
DBac, AlS! 4340, and maraging 200 steels, candidate materials for
supersonic aircraft. Also, the tests attempted to distinguish between
cadmium and hydrogen embrittlement. This study indicated that
cadmium plating does cause hydrogen and cadmium embrittlement
when a highly stressed steel part is exposed to 325 F or more.
{Author)

A73-41971 # Drive logic for in-flight simulators. P. A,
Reynolds, A. E. Schelhorn, and R. Wasserman (Calspan Garp.,
Buffalo, N.Y.}. American Institute of Aeronautics and Astronautics,
Visual and Motion Simulation Conference, Pala Alto, Calif., Sept.
10-72, 1973, Paper 73-933. 13 p. 8 refs. Members, $1.50; non-
members, $2.00. USAF-FAA-supported research.

Computation and implementation techniques are described that
have been devised for providing the desired dynamic mation, ground
effects, apparent crosswind, and other special effects for variable-
stability aircraft used as in-flight simulators. These techniques can be
used to provide the proper drive togic for an in-flight simulator with
six independent controllers. M.V E.

ATI-41972 +* 4 Simulator performance validation and im-
provement through recorded data. D. L. Seay (United Air Lines, Inc.,
Denver, Colo.}. American Institute of Aeronautics and Astronatitics,
Visual and Motion Simulation Conference, Pala Alto, Calif., Sept,
1012, 1873, Paper 73-938. 8 p. Mambaers, $1.50; nanmembers,
$2.00. Contract No. NAS2-7208.

During the development of two-segment approach procedures
instrumantation systems were installed on a 727 flight simulator to
manitar a variety of fiight parameters. Farameters menitored and
data farmat were designed to be the same as those to be used in later
flight tests with line aircraft. Gaod correlation existed between
simulator and aircraft data in many areas, Previously identified areas
of poor simulation were checked with quantitative data. The
objective data obtained could be used for simulation improvements
in areas previously changed primarily by using subjective data
obtained from pilots. Areas where similar techniques could imprave
simulation were identified. [Awuthor)

A73-4199 Use of edge-tone resonators as gas temperature
sensing devices. G. L. Innes (Moneywell Corporate Research Center,
Hopkins, Minn.}. In: Symposium on Temperature, 5th, Washington,
D.C., June 21-24, 1971, Proceedings. Part 1.
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Pittsburgh, Instrument Society of America, 1972, p. 689-700. 14
refs.

Description of an acoustic technique, which employs an
edoe-tone resonator, for measuring turbine inlet temperature. The
basic aperating principle of this temperaturé $ensor are outlined, and
the development of the device is discussed, Both parametric and
operational tests data are included. The sensor operating charac-
teristics are described, and hypotheses explaining these charac-
teristics are put forth, (Author]

A73-41995 A device for the on-line measurement of
nitrogen rotational temperature in low density flows. R. F, Carpenter
{USAF, Flight Dynamics Laboratory, Wright-Pattersan AFB, Ohio).
In: Symposium on Temperature, 5th, Washington, D.C., June 21-24,
1971, Proceedings. Part 1. Pittsburgh, Insteu-
ment Society of America, 1972, p, 763-767. 5 refs.

A73-42034 * Catalytic considerations in temperature mea-
surement. R. L. Ash, G. R, Crossman (Qld Dominion University,
Morfolk, Va.), and R, V. Chitnis (Wyle Laboratories, Inc., Hampton,
Va.). In: Symposium on Temperature, 5th, Washingten, D.C., June
21-24, 1971, Proceedings. Part 3. Pittsburgh,
Instrument Saciety of America, 1972, p. 1663-1670. 66 refs.
Contract No. NAS1-94347.

Literature discussing catalytic activity in platioum group
temperature sensors is surveyed. Methads for the determination
and/or elimination of catalytic activity are reported. A particular
application of the literature is discussed in which it is possible to
infer that a shielded platinum total temperature probe does not
experience significant catalytic activity in the wake of a supersanic
hydrogen burner, while a bare iridium plus rhodium, iridium
thermocouple doss. bt is concluded that catalytic data corrections are
restricted and that it is preferable to coat the temgerature sensor
with a noncatalytic coating. Furthermare, the desirability of trans-
parent coatings is discussed. {Authar}

A73-42042 Some designs using sheathed thermocouple
wire for jet engine applications. J. A. Tauras {United Aircraft Corp.,
Pratt and Whitney Aircraft Qiv., East Hartford, Conn.). In: Sympo-
sium on Temperature, 5th, Wsshington, D.C., June 21-24, 1971,
Proceedings, Part 3. Pittsbhurgh, Mnstrument
Society of America, 1972, p. 1805-1810. 7 refs.

Many temperature sensors have been designed which incorporate
the metallic sheathed, ceramic insulated thermocouple. Sheathed
thermocouples are commonly used in probes designed as part of the
engine control system. Vane metal and turbine inlet temperatures
can be measured by thermocouples, using the wedge wire technique.
The sheathed thermocouple is a tocl which allows the instrumenta-
tion designer to measure gas stream or metal temperature at
practically any location in a jet engine. The designer should know
how insulation resistance varies with temperature and what effect it
will have on the measurement. The thermoelectric drift rate should
also be known. F.R.L.

A73-42043 Trends of design in gas turbine temperature
sensing equipment. P. B. R, Baas and K. Mai {Engelhard Minerals and
Chemicals Corp., Carteret, N.J). In: Symposium on Temperature,
5th, Washington, D.C., June 21-24, 1871, Proceedings. Part 3.

Pittsburgh, Instrument Society of America,
1972, p. 1811-1821. 13 refs.

Past and present thermocouple designs used for sensing gas
temperatures in gas turbines are reviewed. Distinctions are pointed
out in requirements and design concepts for two classes of gas
turbine sensors: production sensors in service engines, and sensors for
obtaining data in test-stand operation of experimental engines. A
high degree of success is being achieved in meeting present
production engine requirements by using thermocouples with en-
closed ungrounded junctions. Miniaturization ensures meeting re-



quirements for fast response. Teststand thermocouples whose chief
requirement s accuracy, are used at various locations whose
temperatures range from -b5 to 1900 C. Noble metals are used
extensively for the structural parts of teststand probes between
1200 and 1800 C, but durability fimitations of noble metals preciude
their use as structural parts of prabes in production turbines.
{Author)

AT3-A2076 # An aeroelastic whirl phenomenon in turbo-
machinery rotors. F. F. Ehrich (General Electric Co., Group
Engineering Div., Lynn, Mass.). American Society of Mechanical
Engineers, Design Engineering Technical Conference, Cincinnati,
Ohio, Sept §-12, 1973, Paper 73-DET-97. 5 p. Members, $1.00;
nonmembers, $3.00.

It has been noted in the technical literature that axial flow
turbomachines are sometimes subject to whirling instability when
subject to high mass flow. This paper hypothesizes an instability
model, where destabilizing forces are induced on the turbomachine’s
blading as a result of its incremental motions when elastically
deflected in the internal stream of working fluid. The model bears
some analytical resemblance to the instability which propellers can
experience when they are elastically deflected in an external stream.
A simple stability criterion is derived, which implies that decreasing
density or mass flow rate, average stage radius, and fluid discharge
angle (from the axial direction) relative to the rotor tends to
destabilize the stage, while increasing damping, rotar mass, rolor
stiffness, and the distance from the rotor 10 its virtual pivot point
tends to stabilize the stage. (Author}

AT3IA2078 # Experimental investigation of a simple squeeze
film damper. K. K. Thomsen and H. Andarsen {Danmarks, Tekniske
Hojskote, Lyngby, Denmark). American Society of Mechanical
Engineers, Oesign Engineering Technical Conference, Cincirnati,
Ohiv, Sept. 9-12, 1973, Paper 73-DET-101. 4 p. 6 refs. Members,
$1.00; nonmembers, $3.00.

Descriptian of an experimental investigation of a squeeze film
damper for the control of rator amplitudes. From direct measure-
ments of the transmitted force and the velocity of the damper sleeve,
the damping coefficient of the squeeze film is obtained over a range
of frequencies and for several values of #ilm thickness and oil
viscosity. The results are compared with the theoretical formula,
based on assumptions of linearity, and fram a practical application
point of view the correlation is found to be satisfactory. {Author)

A73-42078 % # Transient response of rotor-bearing systems.
R. G. Kirk {Unitad Aircraft Corp.,‘Pratt and Whitney Aircraft Div.,
East Hartford, Conn.} and £. J. Gunter {Virginia, University,
Charlottesvitle, Va.). American Society of Mechanical Engineers,
Design Engineering Technical Conference, Cincinnati, Ohip, Sept.
812, 1973, Paper 73-DET-102. 9 p. 10 refs. Members, $1.00;
nonmembers, $3.00. Grant No. NGR-47-005-050,

The equations of maotion necessary to cafculate the transient
response of a multimass flexible rotor supported by nontinear,
damped bearings are derived from energy principles. Rotor excitation
may be the result of imbalance, internal friction, rotor acceleration,
nonlinear forces due to any number of hearing or seal stations, and
gyroscapic couples developed fram skewed disk effects. The method
of solution for transient response simulation is discussed in detail and
is based an extensive evaluation of numerical methods available for
transsent analysis. Examples of the application of transient response
for the anatysis of rotor bearing systems are presented and compared
10 actual machine performance. Recommendations for the use and
extension of the present systern simulation model are discussed.

(Author)

A73-42080 # Design and analysis of an energy absorhing
restraint system for light aircraft crash-impact. M. S. Hundal, R. W.
McLay {Vermont, University, Burlington, Vt), and L. Folsam
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A73-42196

{General Electric Ca., Aircraft Equipment Biv,, Burlington, Vt.).
American Society of Mechanival Engineers, Design Engineering
Technical Conference, Cincinpati, Ghio, Sept, 9-12, 1873 Paper
73-DET-171. 8 p. 21 refs. Members, $1.00; nonmembers, $3.00.

A73-42113 Effect of an adjustable nonuniform pitch in
the distributor on the alternating stresses in compressor rotor blades.
V. N. Tiulenev and V. A. Skibin (Tsentral'nyi Nauchno-
Issledovatel'skii Institut Aviatsionnogo Motorostroeniia, Moscow,
USSR). (Problemy Prochnosti, vol. 4, Dec. 1972, p. 102-105.)
Strength of Materials, vol. 4, no. 12, Sept. 1973, p. 1523-1526.
Transtation,

A73-42114 Cracks in turbine disks of gas-turbine engines.
Ch. L. Svetlakov, A, G. Makhnev, and V. F. Kozhevnikov. (Prob/emy
Prochnosti, vol, 4, Dec, 1972, p. 106-110.) Strength of Materials, vo).
4, no. 12, Sept 1973, p. 1627-1531. Translation. ) )

Cracks were observed to form on the downstream face of the
rotor disk of a low-power single-stage turbine, in a grove between
two coaxial circular ridges used to press it a rotor bearing. An
experimental investigation is described in which the stress distribu-
tion and stress concentration factors at the center of the disk were
determined by an cptical polarization technique. The results led to
an improved disk design in which the groove was eliminared, VP,

A73-42127 4 Experimental investigation of a gas-liquid
thruster model with a ballasting-reinforced thrust (Eksperimental’noe
issledovanie modeli gazozhidkostnogo reaktivnogo dvizhitelia s for-
sirovaniem tiagi putem hallastivovaniial. lu. G. Mokesv {Akademiia
Nauk Ukrainskoi SSR, Institt Gidromekhaniki, Kiev, Ukrainian
SSR). Gidrormekhanika, no. 24, 1973, p. 73-77, In Russian.

A73-42186 # The nondestructive tests in the maintenance of
commercial aircraft [Los ensayos no destructivos en el manteni-
miento de los aviones comerciales). M. Lazaro Verdier and J. A.
Guillen Martinez {IBERIA, Lineas Aéreas de Espafia, S.A., Madrid,
Spainl, fngenieria Aerondutica y Astrondutica, vol. 25, May-June
1973, p. 21.29. 1n Spanish.

The economic employment of commercial aircraft depends 1o a
large degree on efticient contral and maintenance methods, These
methods involve the use of modern equipment for checking the
conditions of the vital companents of the aircraft. The methods
employad include a direct visual inspection, a visual inspection
conducted with the aid of optical instruments, the use of liquids for
observing small defects which cannot be detected by visual inspec-
tion, the utilization of eddy currents, conductivity measurements,
ultrasonic pracedures, sonic methods, and the employment of X rays
and gamma rays. Attentieh is given to the approaches used for the
detection of cracks in aircraft companents. G.R.

AT7342196 # Application of electron beam weiding to air-
craft turbine engine parts. K. linuma. Ishikawajima-Harima Engineer-
ing Review, vol. 13, May 1973, p. 305-317. 5 refs. In Japanese, with
abstract in English.

Electron beam welding is suitable for the welding of aircraft
turbine parts that demand high heat and corrosion resistance,
adequate mechanical properties, high precision, and low weight.
Accordingly this welding method is applied to almost all sections of
the aircraft turbine engine from stator to rotating sections, and cold
to hot sections. Attention is given 1o electron beam welding
equipment widely used in the aircraft turbine industry, the
advantages of electron beam welding, quatity contrel, and welding’
procedures. F.R.L.



AT73-42200

A73-42200 # Structure of ionizing shock waves with radia-
tive energy loss. Y. Enomoto {Agency of Industrial Sciences and
Technology, Tokyo, Japan). Hiroshima University, Journal of
Science, Series A - If, vol. 36, Dec. 1972, p. 95-120. 49 refs,
Theoretical and experimental studies have been made of the
structure of shock ionized xenon both in the ionizational relaxation
region and in the downstream radiating region. The experimental
studies were based on measurements of the ionizational relaxation
time by means of the cold electrode system and measurements of the
change of electrical conductivity by means of the conductivity probe
of magnetic induction type. The shock Mach number was varied
from B.4 to 24.5, and the initial pressure was varied from 1 to 10
Tarr. Comparisons were made with theoretical resubts based on
simple and realistic models, The measured jonization times were
about one-half as large as 1he corfesponding predicted values, The
cause of this inconsistency may be attributed to the flow-
nanuniformities due to the wall boundary layer. The variations of
the electrical conductivity agreed with the theoretical ones calculated
from the corresponding flow parameter based on the assumption that
the plasma lost its energy through both continuum and line
radiations. {Author)

A73-42219 ¥ A new approach to gust alleviation of a
flexible aircraft using an open loop device {Une nouvelle méthode
pour calculer un absorbeur de rafales pour un avion souple, utilisant
un dispasitif en boucle ouverte). P-M. Hutin (ONERA, Chitillon-
sous-Bagneux, Hauts-de-Seine, France). INATO, AGARD, Sym-
pasium on Flight in Turbulence, Bedfard, England, May 14-17,
1973} ONERA, TP no. 1236, 1973. 11 p. In French,

One of the current problems facing aircraft designers is the
optimization of flight through a turbulent atmosphere. This paper is
concerned with the use of optimization techniques for the purpose
of gust alleviation. The basic approach is an extensian of Wiener's
optimization theory to two control parameters and its application to
the Caravelle aircraft. Finally, we present a comparison between the
theoretical responses to a Gaussian stationary excitation and the
responses to actual records of turbulence given by an anaiog
computer taking into account the nanlinearities due ta limited
efficiency of controls. {Author)

|
i
'

A7342315 Seattle-Tacoma's unconventional concept. P.
L. lacobsan and E. K. McCagg. Airport Forum, Sept. 1873, p, 8-23.
In English apd.German.

A73-42316 Schiphol as a tourist attraction. A, A, Dulle.
Airport Forum, Sept. 1973, p. 356-39. In English and German.

A73-42317 World Bank support for airports. B. Bostrom.
Airport Forum, Sept. 1973, p. 67-60. in English and German.

AT3-42321 Air traffic contral in the EUROCONTROL
area. G. H, Trow {EURDCONTROL, Brussels, Belgium}. {NATO,
AGARD, Symposium, Edinburgh, Scotland, June 2629, 1972
Lurocontrol vol, 3, no. 1, 1973, p. 413,

Review of the present organization of traffic control in the
EUROCONTROL area, covering France, the United Kingdom, the
Federal Republic of Germany, the Benelux countries, and Ireland.
The topics include supersanic transports control, difficulties in the
Belgian airspace, the Maastricht and Karlsruhe centers, application of
automatic data processing, airspace organization, and ground en-
vironment. Setected air traftic statistical data are also given, v.Z.

1

A73-42322 S5R cade assignment, K. H. B. Fuhrer, Euro-
controf, vol. 3, no. 1, 1973, p, 1419,

Discussion of applications of Secondary Surveillance Radar
(SSR} as a means of aircraft identification in the airspace of
EUROCONTROL member states. Atterition is given to the imple-
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mentation of the Originating Region Code Assignment Methed
{ORCAM) as a code assignment technigue effective in.applications
with SSR in the EURQCONTROL area, It is visualized that ORCAM
may be suitable also outside the EWROCONTROL area and may
facilitate cooperation with external areas regarding the use of SSR.

V.2.

A73-42323 The MINFAP system - First phase in the
automation of the EVROCCONTROL Maastricht Centre. A, Lemaire.
Eurocontral, vol. 3, no. 1, 1973, p. 20-24. Translation.

Description of the Minimum Facilities Project (MINFAP}
system, an interim air traffic control system designed to facilitate the
subsequent introduction of the Maastricht Data Processing IMADAP)
system for simultaneous integrated upper airspace control of
Belgium, Luxemburg, the Netherlands and Northern Germany.
Details are given on data processing and display equipment at
Maastricht. The outstanding reliability of the system during its
operation from March 1972 through April 1973 is noted. V.Z

AT73-42324 Time, space, and energy management in the
airways traffic contral medium. C. W. Vietor {American Airlines,
inc., Los Angeles, Calif.). Nawigation, vol. 20, Summer 1973, p.
153-170. 11 refs.

This paper presents a philosophy and concept for sloped airways
path design and derives mathematical formulas from which the
fundamental requirements for instrumentation design for vertical
navigation for time, space, and energy management requirements can
be derived. {Authaor)

AT3-42423 RPV’'s as communications relays. R. W,
Blanchard {USAF, Electronic Systems Div,, Bedford, Mass.) and R,
H. Waed (Mitre Corp., Bedford, Mass.}. Signaf, vol. 28, Oct. 1973, p.
22-24.

MNew services and user end instruments are made possible by, and
require, high capacity multichannel transmission trunks. The re-
quisite capacity will be supplied by devices and technology as-
saciated with satellite refay and digital transmission and data
handling technigues. These electronic technologies, along with recent
remately piloted vehicle {RPV) developments, provide the basis for a
tactical pseude-satellite multichannel relay. in such a relay, a high
altitude RPV would carry an electronics relay transponder similar to
that contained in a satellite such as the DSCS 11, F.R.L.

A73-42477 The use of analytic surfaces for the design of
centrifugal impellers by computer graphics. D. J. L. Smith (National
Gas Turbine Establishment, Farnborough, Hants., England} and H.
Merryweather (Computer  Aided Design  Centre, Camnbridge,
England). International Journal for Numerical Methods in Engineer-
ing, vol. 7, no. 2, 1973, p. 137-154. 6 refs.

This paper shows how analytic surfaces can be used to define
the vanes of an impeller of a centrifugal compressor. The analysis has
been given of a cubic-linear patch for representing three-dimensional
geometries. An example has shown how this type of patch can be
successfully used to model the geometry of centrifugal or mixed flow
impellers having swept back vanes at the outlet. The analysis hes
been programmed for the Atlas computer at the Computer Aided
Design Centre (CADCI, Cambridge and is set up in such a way that
the designer can examine systematically a range of impeller shapes.

{Author)

AT3-42522 Flow control concepts and airline operations.
A. F. Pitas (Air Transport Association of America, Washington,
D.C.). Joumal of Air Traffic Control, vol. 15, Sept.-Cct. 1973, p.
16-20.

Any flow control plan must insure that the responsibitity and
authority For fiight despatching and scheduling will remain the
prerogative of the user, regardless of the degree of organization or
automatian in the air traffi¢ contral system. Flow control decisions,
with or without the aid of auomation sheould not involye the



separation of aircraft, but concentrate on the act of having aircraft
avoid saturated airports and airspace. Such decisions may require
actions that vary from a cautionary nature to that of command.
Possibilities of automating the flow control process are discussed.
F.R.L.

AT73-42523 Reducing approach and landing accidents, H.
G. Gatlin (Air Transport Assaciation of America, Washington, D.C.}.
Journal of Air Traffic Control, vol. 15, Sept.-Oct. 1973, p. 24, 26.
To reduce approach and landing accidents, there is a need for
guidqnce aimed at the runway to pcsition aircraft in the proper
approach window and to preciude premature descent and/or ex-
cessive descent rate by providing descent path guidance to the pilot.
With increased implementation of the instrument landing system
{ILS), increased availabilicy of visual approach slope indicators
{VASI}, sensible operating rules, and sound ground training and crew
discipline, the probiem of approach and landing accidents can be
greatly reduced. F.R.L.

A73-42533 4 A technology tool for urban applications - The
remotely piloted blimp. G. R. Seemann, G. L. Harris, G. J. Brown,
and C. A, Cullian (Developmental Sciences, Inc., City of Industry,
Calif.}. American Institute of Aeronautics and Astranautics and
FPublic Technology, Inc., Urban Technology Conference and Tech-
nical Display, 3rd. Boston, Mass., Sept. 25-28, 1973, AlAA Paper
73-981. 8 p. Members, $1.50; nonmembers, $2.00, Research spon-
sored by Developmental Sciences, Inc.

The remotely piloted blimp concept is ta provide flexible, safe,
economical airborne surveiltance, measurement of monitoring sys-
tems for urban applications. The Traffic Eve, Enforcement Eye, and
Enviro Eye are basically remotely piloted, ultra slow, low altitude
buoyant airborne platforms equipped with television cameras, The
flight charactéristics of the blimp are discussed together with
questions of control, takeoff, landing, and ground support. G.R.

AT3-42534 Effect of nuclear explosions on strataspheric
nitric oxide and ozone. H. Johnston, G. Whitten, and J. Birks
{California, University, Berkeley, Calif.}l. Journal of Geophysical
Research, vol. 78, Sept. 20, 1973, p. 6107-6135. 27 refs. Research
supported by the Climatic |mpact Assessment Program,

The derivation by Foley and Ruderman (1873} of the injection
of nitric oxide into the stratosphere by nuclear bomb tests is
reviewed and compared with similar studies. Upper and lower limits
of this pallutant are estimated by us and compared with the amount
and distribution of nitric oxide in the stratosphere possible from
supersonic transports. The distribution of Sr-90 in the stratosphere
was measured by balloons and ptanes after the 1961-1962 nuclear
tests, and there is a linear relation between bomb-produced Sr-90 and
bomb-produced nitric oxide. The total ozone data for the world for
1960-1970 inclusive have been examined in detail. There appears to
be a real {about 5%} increase of ozone over the period 1963-1970.
The increase in ozone during 1953-1970 is roughly parallel to the
decrease of bomb-produced Sr-890 and thus bomb-produced NGO,
Hence this increase of ozone may be due to the siratosphere’s
returning to normal after the nitric axide injections by the nuclear
bomb tests of 1952-1962, (Author}

!

AT73-42551 # Vihration and stability of nondivergent elastic
systems. C. Sundararajan. A/AA Journal, vol. 11, Qct. 1973, p.
1418-142Q. 7 refs. National Research Council of Canada Grant Mo.
A-8119,

An undamped, linear, continuous elastic system occupying a
domain inside a closed boundary is considered. Aspects of the free
vibration of the system are distussed together with guestions of the
vibration of the system under the forces and the reversat of the
direction of the forces. The theorems derived are applied to the
‘panel flutter problem’ in aercelasticity. It is found that a supported
panel exposed to a supersonic flow loses its stability by flutter. The
panel has no divergence instabitity at any flow velocity. G.R.
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A73-42625

A73-42552 ¥ Aerodynamic interference of pitot tubes in a
twrbulent boundary layer at supersonic speed. R. E. Witson (U5,
Navy, Naval Ordnrance Laboratory, Sitver Spring, Md.). A/A4
Journal, vol. 11, Qct. 1973, p. 1420, 1421

The measurement of the aerodynamic interference effects of
pitot twbes in a supersonic turbulent boundary layer conducted by
Allen {1972} is considered, It is pointed out that the interference
effects measured by Allen are unnecessarily large, and that they are
applicable only to this particular pitot tube and support configura-
tion. In order to illustrate this point, an investigation of pitot
interference is discussed. G.R.

AT73-42554 # Reattachment of a separated boundary layer
to a convex surface. J. L. Amick {Michigan, University, Ann Arbor,
Mich.] and T. Masoud (Defence Science Organization, Chaktala,
Pakistan). AfAA Journal, vol. 11, QOct. 1973, p. 1426, 1427,
Navy -supported research.

Experimental determinations of the location of reattachment on
the curved surface are discussed. The tests were conducted at Mach
number 3.9 and Reynolds numbers 120,000 per inch in a 8- by 13-in.
supersonic wind tunnel. Most of the tests were made under
conditions that gave pure laminar separation. Reasanable agreement
is seen between the simple maximum-deflection theory and the
experimental results, G.R.

A73-42562 # Methods for calculating nonlinear flows with
attached shock waves over conical wings. W. H. Hui {Southampton,
University, Southampton, England). AlAA Journal, vol. 11, Oct,
1973, p. 1443-1445, 7 refs,

A theory devetoped by Hui {1971) for the analysis of supersonic
and hypersonic flow with attached shock waves over delta wings is
generalized o ihclude any conical wings. The attached shock case is
considered, and only the flow on the compression side is calculated.

M.V.E.

AT3.42590 Aecrial-survey aircraft of the new generation
{Vermessungsflugzeuge der neuen Generation). J. Hothmer and Q,
Margenfeldt (Institut fir angewandte Geodisie, Frankfurt am Main,
West Germany), Bildmessung und Lufthifdwesen, vol. 41, Sept, 1,
1973, p. 188, 190. In German,

Aerial-survey aircraft are aircraft which can be used for
recording data regarding the earth's surface. The data can be
obtained with the aid of aerial-mapping cameras or devices for
remate surveillance. Recent advances concerning the propulsion
systemns used for the aircraft are considered, giving attention to
mprovements in the piston engines and the employment of jet
propulsion systems, The new developments regarding the aircraft in
conjunction with improvements of the photographic equipment
make it possible to utilize greater altitudes for the aerial-survey
operatians. G.R.

AT3 426256 # Evaluation of slip factor of cenwrifugal im-
pellers. R. Yadav (MNR Engineering College, Allahabad, India} and
5. 5. Misra (RIT, Jamshedpur, |ndia). tnstitution of Engineers
{India), Journa!, Mechanical Engineering Division, vol. 83, May 18713,
p. 203-210; Discussion, p, 210. 21 refs.

A review of methods of explaining and evaluating the slip factor
of a centrifugal impeller is presented in this paper. Experimentally,
the slip of factors of 21 and 18 radial bladed impellers of centrifugal
blower are calculated by accounting the temperature rise of air. It
has been found that slip factor is not only a function of the number
of blades but 1t is also a function of volume flow rate, speed, Wade
height at tip of impeller and impeller diameter. A general equation
for the siip factor of radial bladed impeller has been established.
Theory in describing the slip factor is also given in this paper.

{Authar)



AT73-42827

AT3-A2627 % # Approximation for maximum centerline heat-
ing on lifting entry vehicles. V. T. Helms, Il [NASA, Langley
Research Center, Space Systems Div., Hamptoh, Va.). Journal of
Spacecraft and Rockets, vol. 10, Sept. 1973, p. 599-601. 10 refs.

A centerline heating approximation is propased in which only
three basic equatians need be sotved. The heat rates correlate well
with those phtained by maore complex procedures. The approxi-
mation is readily adaptable 10 existing trajectory optimization
programs to provide realistic surface temperature constraint capa-
bitity with little increase in computer storage capacity and computer
time. It is based on an analysis of heat-rate data computed for
gltitudes from 36,000 to 122,000 m, velocities from 600 to 7900
m/sec, and angles of attack from 0 to 60 degrees. v.P.

A73-42620 # Transverse deflection of guided projectile tail
fins during deployment. W. R, Chadwick (U.5. Naval Material
Command, Naval Weapons Laboratory, Dablgren, Va.). Journal of
Spacecraft and Rockets, vol, 10, Sept. 1973, p. 606-608.
High-aspect-ratio rearward opening 1ail fins deployed under the
influence of projectile spin may experience excessive bending stresses
at the root. It is shown that the problem is one of large transverse
blade flexure initiated by Coriolis inertia forces. The high stress levels
encountered, however, are due mainly to the associated buildup of
large aeradynamic forces which develop as the blade tip sections
bend in the supersonic airstream. V.P,

A73-42635 * # Corralation of hypersonic zero-lift drag data.
J. J. Rehder {NASA, Langley Research Center, Space Systems Div,,
Hampion, Va.). Journal of Spacecraft and Rockets, vol. 10, Sept.
1973, p. 622, 623. 5 refs.

A pseudo-one-dimensional mode! of the supersonic combustion
ramjet engine ¢ycle is revised on the basis of recent {additional) data
obtained from combustor tests. The data were generated in a simple
ponreacting system which produces shock structures and shock/
boundary iayer interactions analogous to those observed at the
entrance of supersonic combustors. tt is shown that the revised
madel provides better descriptions of the wall pressure distributions
and the overall shock pressure rises for the available test data,  V.P.

A73-42645 # Calculation of a turbocompressor intended for
compression of real gases (K raschetu turbokompressora dlia szhatiia
real'nogo gaza). N, N, Bukharin, Energomashinostroense, val. 19,
Jdune 1973, p. 38, 39, In Russian,

A procedure is proposed which makes it possible to calculate a
compressor operating with a real gas along the same lines as a
compressor operating with an ideal gas. It is shown that by
introducing the concept of a fictitious temperawre, and substituting
it for the thermodynamic temperature, the equations of the
fundamental thermodynamic processes can be written and the
specific work of isentrapic and polytropic processes can be defined
in the same form as for an ideal gas. V.P.

A73-42646 # Calculation of the maximum attainable ef-
ficiency of a moving compressor blade cascade (Raschet maksimal'no
vaozmozhnoi proizvoditel’'nosti dvizhushcheisia kompressornoi re-
shetki profilef). E. G. Litvinenko. Epergomashinastrasnie ol 19,
June 1973, p. 39, 40. In Russian.

An iterative method for calculating the maximum efficiency of a
compressor cascade as a function of the velocity at the inlet is
described. The influence of energy losses at the !eading edges on the
maximum flow rate is assessed, and means of increasing the cascade
efficiency are examined. V.P.

A73-42675 # Quasi homogeneous approximations for the
calculation of wings with curved subsonic leading edges flying at
supersonic speeds. R, Coene. Delft, Technische Hageschoel, Doctor
in de Technische Wetenschappen Thesis, 1973. 184 p. 54 refs.
Fenain's (1968) homogeneous flow theory for supersonic wings
with straight leading edges is extended to supersanic wings with
curved subsonic leading edges. It is shown that by formulating the
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boundary conditions at the wing surface, and using leading edges of
polynomial form, boundary value problems can be reduced to the
solution of algebraic problems. Coefficients appearing in the solu-
tions for lifting problems are evatuated analyticakly, VP

A73-42694 UV sensors for operation at 1000 F. R. J,
Bondley {Genera! Electric Co., Schenectady, N.Y.). In: Conference
on Electron Device Technigues, New York, N.Y., May 1, 2, 1973,
Record. Mew York, Institute of Electrical and
Electronics Engineers, Inc., 1973, p. 21.24, 9 refs. Contract No.
F33615-72-C-1269.

To be solar blind at sea level, an ultraviolet responsive device
must respond only to that part of the spectrum below 2950 A. The
ultraviolet spectra in flames in the region betow 2950 A s
exceedingly small, hence the sensor must possess inherent high
amplification to be a useful device. For many applications, such as
flame surveillance in jet engine environments, the detector may be
subjected to temperatures approaching 1000 F. A UV sensor is
described which is in essence a miniature Geiger-Mueller tube
constructed from materials chosen to meet the environmental and
spectral response requirements. F.R.L.

AT73-42740 ¥ Contribution to the experimental study of a
boundary layer trap in a supersonic air inlet (Contribution 3 I'étude
expérimentale d'un piége 3 couche limite dans une entrée d'air
supersonique). H. A. Kiet, Aix-Provence, Université, Docteur de
Specialité Thesis, 1973. 124 p. 10 refs, In French.

The purpose of an air intake is to bring the flow of the initial
supersenic regime to a subsonic regime at the entrance t¢ the reactor;
thus, study of an air intake is most often intended to characterize the
internal flow within which the change of regime takas place. The
study concerns a two-dimensional air intake consisting of a dihedrat
ramp and an external flat plate whose leading edge is in the plane of
the shock wave attached to the leading edge of the dihedral. The
boundary layer developed on the dihedral is aspirated in a cavity
[boundary fayer trap) limited by the base of the dihedral and an
internal flat plate. The diffuser, at the outlet of which the reacior is
lacated, is thus simulated between the two interral and external flat
plates. The study is of an experimental character, because takingr
account of the complexity of the phenomena, a thearetical treat-
ment could not be considered, even for a functioning steady state
fegime. FR.L.

A73-4Z141 Lifetime detection in the case of acoustically
loaded structures on the basis of the appropriate form of vibration
{Lebensdauer-Machweis akustisch belasteter Strukturen auf der
Grundlage der hierfiir massgebenden Schwingungsform), G. Bayer-
dérfer. Minchen, Technische Universitit, Fakultit fir Maschinen-
wesen, Dr.-Ing. Dissertation, 1972, 66 p. 13 refs. In German.

The approach considered takes into account the simulation of a
certain jet-noise spectrum. It is attempted to simulate the stresses
that are present in the area in which fatigue fracture may occur, Itis
found that the narrow-band excitation of the vibrational form which
is characteristic for this area provides a very good representation of
the parameters that determine the fatigue behavior of the considered
domain. The narrow-band excitation method requires only about
30% of the acoustic power needed in the case of a broadband
excitation for equivalent stress conditions. The new approach is also
useful for the determination of the admissible stresses, G.R.

AT73-42774 Aerodynamic and thermal structures of the
laminar boundary layar over a flat plate with a diffusion flame. T.
Hirano and Y. Kanno {Fbaraki University, lbaraki, Japan}. In:
International Symposium on Cambustion, 14th, University Park, Pa.,
August 20-26, 1972, Proceedings. Pittsburgh,
Combustian Institute, 1973, p. 391-398, 13 refs.



A73-42785 Experiments on the propagation of mixing and
combustion injecting hydrogen transversely into hot supersonic
streams. H. Wilhelmi, J. P, Baselt, and I, Bier (Karlsruhe, Universitit,
Karlsruhe, West Germany). In: International Symposium on Com-
bustion, 14th, University Park, Pa., August 20-25, 1972, Proceedings.

Pittsburgh, Combustion Institute, 1973, p.
585-683. 20 refs, Research supported by the Stiftung Volkswagen-
werk.

AT3-42786 influence of aerodynamic field on shock-
induced combustion of hydrogen and ethylene in supersonic flow. J.
C. Bellet, H. P. Donzier, J. Soustre, and N, Manson {(Poitiers,
Université, Poitiers, France). In: International Symposium on Com-
bustion, 14th, University Park, Pa., August 20-25, 1972, Praoceedings.

Pittsburgh, Combustion institute, 1973, p.
595-602; Comments, p. 602, 18 refs.

A73-42849 ¥ Characteristics of motion of an elastically
supported rotor with interior damping {Bewegungsverhalten eines
elastisch gelagerten Rotors mit innerer Dampfungh. H. Pichert.
Minchen, Technische Universitat, Fakultit fiir Maschinenwesen und
Elektrotechnik, Dr.-Ing, Dissertation, 1972, 115 p. 10 refs. In
German. Research supported by the Deutsche Forschungsgemein-
schaft.

The rotor system considered consists of two rigid rotor
components which are connected with the aid of an elastic joint. The
equations of motion are derived by making use of the Lagrange
equations, Matrix approaches are used to determine eigenvalues,
sigenvectors, and perturbational characteristics. The amount of
calculations required is consitlerably reduced by the introduction of
complex coordinates. |n the low-speed range the behavior of the
two-component rotor is found to be similar to that of a rigid rotor.
With increasing speed the system characteristics are more and mare
influenced by the properties of the joint. G.R.

AT3-42864 * # Runway configuration improvement program-
ming model. J. C. Yu (Virginia Polytechnic Institute and State
University, Blacksburg, Va.) and D. R. Gibson (U.S. Department of
Cammerce, Dept. of Highways and Traffic, Washington, D.Ch.
American Society of Civil Engineers, National Transportation En-
gineering Meeting, Tulsa, Okla., July 9-12, 1873, Preprint 2034. 31
p. 44 refs. $0.50. Grant No, NGR-47-004-090.

The basic objectives of the study were ta subject a set of runway
configuratians to cost analysis and to develop a dynamic program-
ming model which would enable an airport 1o economically match
the ground capacity to its air traffic demand. Quantitative dit-
ferences in the capacity of runway configurations result from the
various aircraft/aircraft and aircraft/air-system interactions. A prob-
lem formulation and solution procedure is presented which is
intended to be a meaningful technique for the long-range planning of
runway expansion programs. FRL.

A73-42865 # Use of simulation in airport planning and
design. D. E. Low. American Society of Civil Engineers, National
Transportation Enginecring Meeting, Tulsa, Okla., July 9-12, 1973,
Preprint 2038. 22 p. $0.50, ]

Some of the potential pitfalls in the use of simulation in airport
planning and design are described, and guidelines are suggested.
Simulation is a technigue for developing artificial historical data
about a situation described by the model builder. The four general
uses for simulation are sizing and locating design elements, analyzing
interdependent elements, and analyzing operating procedures.
Attention is given to factars governing design of a simulation model,
elements of an airport aperations simulation maodel, scale and level of
simulation, sensitivity of simulation results, and communications
between model user and model builder. FR.L.
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AT3-A42B66 # Estimation of general aviation air traffic. K. A,
Brewer, S. L. Ring, and R. L. Carstens (lpwa State University of
Science and Technology, Ames, lowa), American Society of Civil
Engineers, National Transportation Engineering Meeting, Tulsa,
Okla., July 9-12, 1973, Preprint 2041. 26 p. $0.50. FAA-supported
research.

A method is developed far estimating general aviation traffic
activity at airports serving populations of 250,000 persons or less,
comparing this method with existing estimating procedures. The
methad has been applied in the develapment of the lowa State
Airport System Plan (ISASP), ISASP estimates general aviation
activity by determining the based aircraft at each system candidate
airport, estimating the annual operations per based aircraft, esti-
mating the percentage of the total annual operations that are
itinerant, estimating air taxi operations, and estimating the general
aviation peak-hour operations activity. F.R.L.

A73-42867 # Computer-aided design of airport system
plans. €, S. Joline (R. Dixon Speas Associates, Manhasset, N.Y.).
American Saciety af Civil Engineers, National Transportation Engi-
neering Meeting, Tulsa, Okla., July 8-12, 1973, Preprint 2058. 27 p.
$0.50.

An investigation was conducted to determine how the computer
could be used to facilitate planning of airport systems. The objectives
of the investigation were to develcp a well rationalized cost benefit
evaluation procedure that would produce computer documented
statistics on the costs and benefits of a particular plan, and develop
automated means of system suboptimization with respect to guanti-
fiable input data and parameters so as to facilitate plan development,
sensitivity analysis, and cantingency planning. The computer-aided
approach described incorporates a cost/benefit methodology for
airport system planning that should result in a better and more
thoroughly researched and documented plan than is likely to resubt
using conventional techniques. F.R.L.

A73-42868 4 GASP simulation of terminal air traffic sys-
tem. J. C. Yu, S. A. Akhand (Virginia Polytechnic Institute and State
University, Blacksburg, Va.), and W. E. Withelm, Jr. (Ohio State
University, Columbus, Ohio). American Society of Civil Engineers,
National Transportation Engineering Meeting, Tufsa, Okla,, July
9-12, 1973, Preprint 2059. 30 p. 22 refs. $0.50. NSF Grant No.
GK-30325.

A madel is described which proved the flexibility and capability
of a somewhat unique modeling philosaphy to simulate the air
terminal system. A discrete events type of simulation model was
used. An event is defined as an occurrence which may change the
state of the system. A separate subroutine was written to process
each event identified in the system and the GASP simulatien
language was used as the executive controller of the simulation.
GASP provides an efficient and proven means of simulating
large-scale systems. This general purpose simulation language is
essentially a set of Fortran-coded subroutines which act as the
executive controller of the simulatian, collect desired statistics,
generate output reports, and provde an efficient dynamic storage of
operating variables. F.R.L.

AT3-42870 French eclipse studies. 5. Koutchmy (CNRS,
Institut d'Astrophysique, Paris, France}. Sky and Tefescape, vol. 46,
Oct. 1973, p. 215217,

Fhe main ground observations were for phatometric, cotori-
metric, polarimetric, and spectrophotometric studies of bath the K
and F coronas. Data recording was photographic, excepi in the
infrared spectral region at 2.2 micron wavelength, where photo-
etectric detectors were used. Homogeneous sequences taken from the
Concorde SST during its totality of 74 min reveal structural changes
taking place in the corona near the sun‘s poles, as well as a coronal
enhancement that occurred on the eastern limb, F.R.L.



AT3-42871

A73428N Airborne studies of the African eclipsa. A. N.
Cox and D. H. Liebenberg {California, University, Los Alamos, N.
Mex.}. Sky and Telescope, vol. 46, Oct. 1973, p. 222.225.
AEC-sponsored research.

Results of observations from a USAF NC-136 aircraft, and from
the supersonic Concorde are reviewed. The mast successful observa-
tions were of the shape of the green coronal line at 5303 A at many
places around the solar limb. Television recording systems were
linked to Fabry Pérot interferometers and to long-focus telescopes.
From hoth aircraft geophysical studies were made of the deexcita-
tion of aimospheric molecular bands and atomic lines when the
earth's atmosphere was suddenly shadowed by the moon. F.R.L.

A73.42879 ¥ The unsteady acrodyr of a finite super-
sonic cascade with subsonic axial flow. J. M. Verdon {United Aircraft
Research Laboratories, East Hartford, Conn.). American Society af
Mechanical Engineers, Applied Mechanics Western Conference,
Menio Park, Calif., Sept, 17-19 {973, Paper 73-APMW-6.5 p. § refs.
Members, $1.00; nonmembers, $3.00. Research sponscred by the
United Aircraft Corp.

A method is presented for determining the unsteady flowfield
and the aerodynamic response which occurs when a finite oscillating
cascade is placed in a supersonic stream, which has a subsonic
velocity component normal to the cascade. Solutions are obtained
through the comhined use of closed-form and numerical procedures.
Computed results indicate that the finite-cascade analysis shoutd
provide a reasonable indication of the influence of the cascade
parameters an the response of the infinite array. A brief parametric
study far a typical configuration reveals possible aerodynamic
instabilities when the blades perform single-degree-of-freedom pitch-
ing oscilfations over a broad range of frequencies and interblade
phase angles. {Author)

A73-42903 Power subsystem for Skylab radiometer/
scatterometer/altimeter expariment. 5. Capodici [General Electric
Co., Space Div., Philadetphia, Pa.). In: Power Electronics Specialists
Conference, Pasadena, Calif.,, June 11-13, 1973, Record.

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 24-29.

Description of the power subsystem of the radiometgr/
scatterometerfaltimetar experiment for Skylab 1, and of the design
implemented to provide a high-quality bus to supply widely varying
power demands. Some of the load conditions considered include
initial turn-on of power and the associated inrush current; low
frequency operation of a traveling wave tube; bursts of calibration
pulses; periodic high-power radar pulsing; waveguide switch opera-
tion; antenna gimbat slewing; and heater control circuitry to provide
constant temperatuse. Power processing circuits are also discussed,
including a pulse-width-modulated voltage regulator, de-to-de conver-
sion for isolation, and additional converters to provide various
voltage levels, {Author}

A73-42905 Decentralized power processing for large-scale
systems. J. W. Williams {Hughes Aircraft Co., Culver City, Calif.], In:
Power Electronics Specialists Conference, Pasadena, Calif.,, June
11-13, 1973, Record. New York, Institute of
Electrical and Eiectronics Engineers, inc., 1973, p. 41-45,
Description of successful applications of decentralized power
processing to large-scale aircraft and spacecraft electronics systems.
Tradeoff studies, performance results, and circuit examples ars
surnmarized. Problem areas and suggestions for further research are
discussed. M.V.E.

A73-42943 # Atmospheric absorption considerations in air-
plane flyover noise at altitudes above sea level. N. Shapiro
[Lockheed-California Co., Burbank, Calif.). Acoustical Society of
America, Meeting, 85th, Boston, Mass., Apr. 10-13, 1973, Paper. 8 p.
6 refs.

584

Airplane flyover noise propagation calculations commoniy
include atmespheric absorption values from SAE Aerospace Re-
commended Practice ARP 886. These are appropriate for sea level
atmospheric pressure. The limited published data for air absorption
at reduced pressures show a shift of peak absorption toward lower
humidity with reduced absorption in the range of kumidities of usual
interest. An analysis indicates that flyover noise measured at
elevations of 2500 to 8000 feet above sea level may be on the order
of one PNdB higher than would be measured at sea level at the same
temperature and humidity canditions. Consequently, noise data from
such high altitude measurements when corrected to sea level
conditions will give noise fevets that are too high. {Author)

A73-42944 ¥ Helicopter noise experiments in an urban
environment, W. A, Kinney and A. D. Pierce (MIT, Cambridge,
Mass.}. Acoustical Society of America, Meeting, 85th, Boston, Mass.,
Apr, TQ-13, 1973, Paper. 48 p. 10 refs. U.S. Department of
Transportation Contract No. TSC-93,

tn two series of helicopter noise experiments, sound pressure
level recordings were made on the ground while a helicopter flew at
low altitude over (1) an array of microphones placed in an open
field, and (2) a similar array placed in the center of a city street
surraunded by tatt buildings. For given helicopter altitude and
airspeed, it was found that the flyover noise recorded in the street,
although initially lower, buitt up rapidly as the aircraft approached
such that the peak recorded noise was actually more intense than
that recorded in the open field, This result is in qualitative accord
with the results of previous iaboratory scale model experiments
performed by Lyon and Pande. The differences between the two sets
of field data are attributed in major part to the fact that a
reverberant sound field builds up in the street during a flyover. This
enhancement is less pronounced for higher fiight altitudes. A simpte
theary based on geometrical acoustics and statistical concepts is
deseribed which guantitatively explains the zscond enhancemant
found for a helicopter flying over a city street. {Authar)

AT73-42945 # Sideline measurement of aircraft noise - Is it
necessary. J. W. Vogel (Lockheed-California Co., Burbank, Calif.}.
Acoustical Saciety of America, Meeting, 85th, Boston, Mass., Apr.
1013, 1973, Paper. 18 p,

Discussion of some of the problems associated with sidetine
noise measurements on takeoif and approach that are designed to
enforce the observance of community noise limits in accordance with
Federal Aviation Regulations on aircraft type certification. Various
alleviation possibilities for these problems are reviewed, and some are
recammended. M.V.E.

A73-42946 # Aircraft flyover noise - Spectral analysis of
sounds and sound intensity fluctuations. R. H. Gonter {Massa-
chusetts, University, Amherst, Mass.). Acoustical Society of America,
Meeting, 85th, Boston, Mass., Apr. 10-13, 1973, Paper. 18 p. 5 refs.

Tape recorded sounds from aircraft flyovers were digitized 2000
times per second and spectral analysis performed. These spectra show
peaks near 400 Hertz with a decrease of BO dB by 1000 Hertz.
Intensity fluctuations of the sounds were obtained with a peak
detector and digitized 100 times per secornd. The spectra of intensity
fluctuations show an 80 dB drop between zero and five Hertz then
variability or gradual decrease up to 50 Hertz. For stereo recordings
with the microphones spaced 33 meters, ¢ross spectra of the
fluctuations have very low coherence indicating that the scale of the
fluctuations is considerably less than 33 meters. One case of a high
flying jet aircraft shows a regular change in phase with ingreasing
frequency which would accur with fluctuations reaching the micro-
phone array with a constant angle of incidence. {Author)

A73-42947 # Community noise impact study from militery
helicopter operations. J. Goldstein, R. Heymann (U.S. Army,
Bio-Acoustics Div., Aberdeen Proving Ground, Md.), and C. R.



Bragdon {Georgia Institute of Technology, Atlanta, Ga.). Acoustical
Society of America, Megting, 85th, Boston, Mass., Apr. 10-13, 1973,
Paper. 22 p. 13 refs.

Description of the procedures and review of the results of a
study of the noise pollution problems resulting from military
helicopter operations near populated residential areas. It is concluded
that helicopter noise levels and resulting community annoyance can
be effectively minimized through procedural means until engineering
noise reduction becomes more feasible, both technically and eco-
nomicalty. M.V.E.

AT342949 ¥ Compensation of the longitudinal-trim and
altitude control systems of an aircraft (Compensazione dei sistemi di
controllo deli’assetto longitudinale e della quata di un aereo). G.
Jacazio (Torino, Politecnico, Turin, Italy). /ngegneria, July-Aug.
1973, p. 346-353. In ltalian.

Drescription of a method for rapidly determining the compensa-
tion to be introduced into the longitudinal-trim and altitude control
systemns of an aircraft to ensure good maneuverability of the aircraft.
A study is made of the dynamic behavior of an aircraft during small
displacements of the aircraft from the equilibrium position. 1t is
shown that the type and value of the compensation to be introduced
into a longitudinal-trim control system must be determined in such a
way that the root locus of the system transfer function assumes a
particular aspect. It is then shown that the transfer function thus
determined can be intraduced into a broader system for controling
the altitude of the aircraft. A numerical example of the results
ohtained is presented, and the results of simulation of the two
systems on an analog computer are summarized. A.B.K.

AT3-42998 # Heat transfer from an enclosed rotating disk
with uniform suction and injection. R. S. Garwat {Roorkee,
University, Roorkee, India} and K. G. Upmanyu. Aeronautical
Society of India, Journal, val. 25, May 1973, p. 73-78. B refs,

The heat transfer phenomencon associated with incompressible
laminar flow over an enclosed rotating disk when the rotor is
subjected to uniform injection and the stator to an equal suction and
vice versa has been studied. The effects of net radial outflow and
inflow on the temperature profile and Nusselt numbers, on the rotor
and stator in regions of no recirculation and circulation have been
investigated. {Author)

A73-43000 # . Design of a contraction cone of a sub-sonic
wind tunnel. B. N, Chanda and B. Bose {(Jadavpur University,
Calcutta, Indial. Aeronautical Society of India, Journal, vol. 25, May
1973, p, 82-87. 20 refs.

An electric analogy technigue is applied to the design of a
contraction cone that acts as a transition between the inlet section
and usable length of a low-turbulence subsonic wind tunnel. Tests
showed that the contraction cone abtained will provide a uniform
velocity distribution and a separation-free flow in the usable length,
and will minimize the energy losses in the upstream section. V.P.

A73-43032 # Evolution of blind landing systems {Evolutia
sistemelor de aterizare fara vizibilitate), |. Aron. Transporturi Auto,
Navale s/ Aeriene, vol. 3 (20}, Jure 1973, p. 321-326. In Rumanian.

Review of wvarious systems that have been developed for
determining the position and evolution of an aircraft with respect to
a landing strip under conditions of greatly reduced visibility. The
systems discussed include those based on the detection of electro-
magnetic fields produced on the ground - namely, a magnetic field
landing systern and an electromagnetic wave beam landing system -
and radar systems, including systems based on the use of a ground
radar, systems invelving the use of an onboard radar, and systems
employing interragation-respanse stations. Trends of development of
landing atds involving the use of radia wave beams are discussed, with
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particufar attention given to an analysis of the Microwave Landing
System, which provides anguiar information cancerning deviations
fram a standard landing curve, Finally, trends of development of
landing systems invalving onboard radar are reviewed, noting both
active and passive variants of a so-called Independent Landing
Monitor, ABK.

A73-43056 # Contribution to the rotorcraft ground res-
onance theory (K teorii zemnogo rezonansa vertoletov). R. F. Ganiev
(Akademiia Nauk SSSR, Institut Mekhaniki, Kiev, Ukrainian S5R)
and |. G. Pavlov (Kievskii Institut Inzhenerov Grazhdanskoi Aviatsi,
Kiev, Ukrs vian SSR). Prik/adnaia Mekhanika, vol. 9, May 1973, p.
60-66. 16 refs. In Russian.

The ground rescnance problem is formulated as a problem of
the stability of motion of a mechanical system under conditions of
nonlinear resonances. The problem is solved by an approximate
approach based on the use of methods of nontinear mechanics and of
specific forms of motion that make it possible to obtain gualitative
laws of rotorcraft behavior at ground resonance in an analytical
form, Various resonance effects are examined, and conditions for the
stability of motion in the presance of ground resanance are derived,

VP

AT73-43057 # Forced vibrations of a cylindrical shell in the
presence of gas pressure fluctuations (Vynyzhdennye kolebaniia
tsilindticheskoi obolochki pri kolebaniiakh davleniia gaza), V. |.
Prokop'av and S. V. Morgulets. Prikiadnala Mekhanika, vol. 9, May
1973, p. 57-63. In Russian.

The vibrations of a jet-engine combustion chamber casing caused
by gas pressure fluctuations are studied by formulating the con-
ditions for the onset of resonant vibrations in a thin-walled circular
cylindrical shell experiencing a specific mode of natural acoustic
oscillations of the gas column in the shell. A method for caleulating
the variable stresses in the shetl in the presence of steady resonant
vibrations is deveioped. V.P.

A73-43061 ¥ Critical velocities of the steady motion of a
plisble thread in plane homogeneous flow (O kriticheskikh sko-
rostiakh statsionarnogo dvizheniia gibkoi niti v ploskom odnorod-
nom potoke), V. A. Svetiitskii and R. A. Miroshnikh (Moskovskoe
Vysshee Tekhnicheskoe Uchilishehe, Moscow, USSR). Prikladnaia
Mekhanika, vol. 3, May 1973, p, 94-98. 10 refs. In Russian.

The steady-state operating conditions of a ballistic antenna
under the action of wind loads is examined. Two critical velocities
are determined, one of which defines the minimum velocity at which
steady motion exists, and the other defines the minimum velocity
required for directianal deployment of the antenna. Expressians for
the radius of curvature at any point of the antenna are derived. V.P.

A73-43070 On optimal asymptotically stabilizing coatrol.
L. A. lgbo (Ife, University, lie-Ife, Nigeria}. fnternational Journal of
Control, First Series, vol. 18, Sept. 1973, p. 607-631. B refs.

The optimal asymptotically stabilizing control problem is
formulated, and the theorem for the sufficient condition that
guarantees its existence and unigueness is stated and proved. The
close relationship with Pontryagin’s equations is discussed. |1 is
shown that the contrel probtem falls into the framework of optimal
linear regulators with quadratic cost functionals. Furthermore, an
alternate approach is prasented that, for the problem solved, leads to
the same optimal contraol. [Author)

A73-43111 # An experimental investigation of a jet issuing
from a wing in crossflow. W. Mikelowsky and H. McMahon {Georgia
Institute of Technology, Atlanta, Ga.). Journal of Aircraft, vol. 10,
Sept. 1973, p. 546-553. 20 refs.

The aerodynamic interference resulting from a jet issuing normal
to the chordal plane of a twe-dimensional wing in a crossflow has
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been experimentally investigated. Measurements of the interference
surface pressure distribution on the wing and of the wing inter-
ference force and moment coefficients have been made for a
systematic variation of jet exit iecation, jet exit diameter, wing
angle-of-attack, and the ratio of jet exit velocity to freestream
velocity, lambda, A comparisan of the contours of constant
interference surface pressure on the wing lower surface with those
for an infinite flat plate reveals that they are much the same for
lambda greater than 6. The dissimilarity becomes greater as lambda is
decreased, primarity through the growth of an extensive region of
positive interference surface pressure foward of the jet on the wing.
Interference lift losses of approximately the same magnitude for aM
geometries were observed for lambda greater than 6. However, a lift
augmentation oscurred for lambda tess than & which was attenuated
by increases in angie-of-attack, forward movement of the jet exit
location, and decreases in jet exit size. {Author)

A73-43114 ¢ Fuel tank wall response to hydraulic ram
during the shock phase. R. E. Ball, H. L. Powar, and A, E. Fuhs (U.S.
Naval Postgraduate School, Monterey, Calif.}. Journal of Aircraft,
vol 10, Sept. 1973, p. 571, 672,

The effects of hydrautic ram in fuel tanks upon aircraft
survivability and wvulnerability are studied. The hydraulic ram
phenemenon may be divided into two phases: the shoek phase where
the projectile exchanges some of its energy with the fluid by the
production of a strong, nearty hemispherical shock wave originating
from the entry wall, and the cavity phase where further energy is
imparted to the fiuid by the production and collapse of a vapar-fiilled
cavity formed by separation of the fluid from the surface of the
projectile as it moves through the tank. The shock phase is
considered and the structural response of the entry wall during this
phase is examined. F.R.L.

A73-43117 The sun - Observatories, satellites, and an
eclipse {Le solcil - Dos observatoires, des satellites et une éclipse). J.
M. Pasachoft. La Recherche, vol. 4, June 1973, . 576579, In
French.

The atmosphere is the major obstacle to ohservation of the solar
surface from the ground, but under good conditions, and with new
instruments, good results have been obtained. | nternal parts of the
corona can be observed with coronagraphs, and numerous aspects of
the corona can be studied from space. Various salar abservatories
launched by NASA have carried apparatus which can obscryve very
short wavelengihs in the ultraviolet. Procedures for studying the
eciipse of June 30, 1873, are discussed. Ona of these involves use of
the Concorde SST, which could observe the eclipse for an bour by
tlying along the path of totality . F.R.L.

A73-43134 * Non-linear flap-lag dynamics of hingeless heli-
copter blades in hover and in forward flighi. P. Friedmann
(California, University, Los Angeles, Calif) and P. Tong (MIT,
Cambridge, Mass.). Journal of Sound and Vibration, vol. 30, Sept. 8,
1873, p. 9-31. 16 refs. Contract No, NAS2-6175,

The aercelastic instability of the coupled nonlinear flap-lag
motion of a torsionally rigid heficopter blade is treated by using the
perturbation method in multiple time scales. The nonlinearities
present in the aquaticns are those arising from the inclusion of
moderately large deflections in the inertia and aerodynamic loading
terms. The stability boundaries, amplitudes of nonlinear response,
and conditions for existence of limit cycles are obtained analytically.
Thus the different roles played by the forcing, parametric excitation,
and nonlinear coupling in affacting the solution can be easily
identified. Numerical results illustrating the behavior of the blade are
presented, {Author)

AT3-43138 Effect of shear on duct wall impedance. M.
Galdstein and E. Rice {NASA, Lewis Research Center, Cleveland,
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Ohia). Journal of Sound and Vibration, vol, 30, Sept. 8, 1873, p,
79-84. 14 refs.

The sotution to the equation governing the propagation of
sound in a uniform shear tayer is expressed in terms of parabolic
cylinder functions. This result is used to develop a closed-form
solution for acoustic wall impedance which accounts for both the
duct liner and the presence of a boundary layer in the duct. The
effective watl impedance can then be used as the boundary condition
for the much simpler problem of sound propagation in uniform flow,

[Author)

A73-43161 tnstrumentation for remote sensing solar radia-
tion from light aircraft. J. A, Howard and |. J. Barton {Melbourne,
University, Mefbourne, Australia). Applied Optics, vol. 12, Oct.
1973, p. 2472-2476. 20 refs. Research supported by the Reserve
Bank of Australia.

The paper outlines the instrumentation needed to study, from a
light aircraft, the solar radiation reflected by ground surfaces and the
incoming solar radiation. A global shortwave radiometer was
maunted on the roof of the aircraft and a specially designed mount
was used to support a downward pointing 70-mm aerial camera, a
downward pointing narrow-beam pyranometer, and, sometimes, a
downward pointing global shortwave pyranometer. Calibration
factors were determined for the three pyranometers by comparison
with a standard Angstrom compensation pyrheliometer. Results have
indicated trends in the albados of major plant communities and have
shown that the calculated albedo values vary according to whether
the downward pointing instrument is narrow-beam or globak.
Comparisons were also made with albedos measured on the ground.

{Author)
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N73-29994%F National Aeronautics and Space Administration.
Langley Ressarch Center, Langley Station, Va.
EFFECT OF NOZZLE LATERAL SPACING, ENGINE INTER-
FAIRING SHAPE. AND ANGLE OF ATTACK ON THE
PERFORMANCE OF A TWIN-JET AFTERBODY MODEL
WITH CONE PLUG NOZZLES
Bobby L Berrier Washington Aug. 19373 143 p refs
INASA-TM-X-2724; L-B690) Avail: NTIS HC $4.50 CSCL
1A

Twin-jet afterbody maodals were investigated by using two
balances to measure separately the thrust minus total axial force
and the aftarbody drag at Mach numbers from 0 to 1.3. Angle
of attack was varied from minus 2 deg to 8.5 deg. Translating
shroud cone plug nozzles were tested at dry-power and
maximum-afterburning-power settings with a high-pressure air
system used to provide jet total-pressure ratios up to 8.0. Two
nozzle lateral spacings were studied by using afterbedies with
several interfairing shapes. The ¢lose- and wide-spaced afterbodies
had identical cross-sectionat area distributions when similar
interfairings were installed on each. The results show that the
highest overall performance was obtained with the close-spaced
afterbedy and basic interfairings. Increasing angle of attack
decreased performance for all configurations and conditions
investigated. Author

N73-29995%§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
PERFORMANCE COMPARISON OF A LOBED-DAISY MIXER
NOZZLE WITH A CONVERGENT NOZILE AT SUBSONIC
SPEEDS
Donald L. Maiden Washington Sep. 1873 27 p refs
{NASA-TM-X-2806: L-B939} Awvail: NTIS HC $3.00 CSCL
20D

An investigation to determine the performance, in terms of
thrust minus nozzie axial force. of a lobed-daisy mixer nozzle
has been conducted in a 16-foot transonic tunnel at static
conditions and at Mach numbers from 0.40 to 0.80 at angles
of attack from 4 minus to 8. Jet-total-pressure ratio was varied
from about 1.2 to 2.0. The performance of a reference convergent
nozzle with a similar nozzle throat area and length was used as
a base line to avaluate the performance of the lobed-daisy mixer
nozzle. The results of this investigation indicate that with no
external aiflow (Mach number M of O}, and at values of
jet-total-pressure ratio between 1.2 and 2.0. the static thrust
exarted by the lobed-daisy mixer nozzle is lass than that of the
convergent nozzle by about 10 percent of ideal gross thrust.
About 3.4 percent of the thrust loss was attributed to an
unintentional intarnal area expansion in the fan passage. Author

N73-29996*§ Bell Helicoptes Co. Fort Worth, Tex.

AN EXPERIMENTAL INVESTIGATION OF VORTEX STABIL-
ITY, TIP SHAPES, COMPRESSIBILITY, AND NOISE FOR
HOVERING MODEL ROTORS Final Report

James L. Tangler, Robert M. Woahifeld. and Stan J. Miley
Washington NASA Sep. 1973 B5 p refs

{Contract NAS1-10946)

{NASA-CR-2305; Bell-299-099-641} Avail: NTIS HC $3.75
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‘where shock attachment is possible,

N73-30000

CsSCL 018

Schlieren methods of flow visualization and hot-wire anemom-
atry for velocity measurements were used 1o investigate tha
wakes generated by hovering model propellers and rotars. The
research program was directed toward investigating (1) the
stability of the tip vortex, (2) the effects produced by various
tip shapes on performance and tip vortex characteristics, and
{3} the shock formation and noise characteristics associated with
various tip shapes. A free-wake analysis was also conducted for
compatison with the vortex stability experimental results. Schlieren
photographs showing wake asymmetry, interaction, and instability
are presented along with a discussion of the effects produced
by the number of blades, collective pitch, and tip speed. Two
hot-wire anemamater techniques, used to measure the maximum
circumferential velocity in the tip voriex. are discussed. Author

N73-29997# Southampton Univ. {(England). Dept. of Aeronautics
and Astronautics.
ON THE DESIGN CONDITIONS OF A CARET WING
D. Liu Apr. 1973 38 p refs
{AASU-327) Avail: NTIS HC §4.00

The design conditions of the lower surfaces of caret wings
of various sweep angles wera investigated. The two-dimensional
aspect of the problem and the three-dimansional one were
analysed separately. The dual design condition is defined, as a
resuit of two dimensionality of the wing. Working charts were
prepared for the purpose of specification of the flow fiald
characteristics of the wing. A conically elliptic region was found
when the wing is at a

slightly off design condition, Author (ESRQ)

N73-29999# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt. Goettingen (West Germany).  Inst. fuer
Aeroeiastik.
AUXILIARY FUNCTIONS OF THE THEORY OF THE
OSCILLATING LUIFTING SURFACE WITH LARGE ASPECT
RATIO FOR MACH NUMBERS BETWEEN O AND 1.
PART 1: ANALYTICAL REPRESENTATION [HILFSFUNK-
TIONEN ZUR THEORIE DER SCHWINGENDEN TRAG-
FLAECHE GROSSER STRECKUNG IM BEREICH DER
MACH'SCHEN FAHLEN O BIS 1. TEIL 1: ANALYTISCHE
DARSTELLUNG]
H.-G. Koessner 1973 32 p refs
summary
{DLR-FB-73-16; AVA-FB-7227) Awail: NTIS HC$3.75: DFVLR:
Porz, West Ger. 380 DM

Starting fram the general linear three-dimensional wtegral
equation of first kind of the unsteady lifting surface theory, an
approximative theory of the oscillating lifting surface of large

In GERMAN; ENGLISH

. aspect ratio is derived for Mach numbers between 0 and 1. Far

this purpose three basic assumptions are introduced. The
two-dimensional integral eguation for the oscillating profile is
applied. Al auxiliary functions involved in this approximative theary
are analytically presented in a rational form suitable for numerical
calculations. Author {(ESRC)

N73-30000§
tands}.
A METHOD FOR THE CALCULATION OF THE FLOW FIELD
INDUWCED 8Y A FREE JET
H. Snel Apr. 1972 25 p refs Sponsored by Meth. Agency
for Aerospace Programs (NIVR)
(NLR-TR-72040-U) Avail: NTIS HC $3.25

A method for the calculation of the flow field induced by a
jet exhausted from an infinite flat plate intoc a stagnant medium
is presented. The method represents the jet as a bady af known
dimensions. on which a normal velocity distribution is prescribed
1o simulate the entrainment. The Neumann problem for the induced
ftow was solved using a method of singularity distributions. That
an accurate representation can be obtained. using a mocderate

National Aerospace Lab., Amsterdam (Nether-



N73-30001

number of panels was shown. The results of the computation
are in excellent agreement with measurements. It is argued that
the present method may be more successfully extended to the
case of a jet deflected by a cross wind, than a different, simpler
method (due to Wygnanski} for the calculation of the flow field
induced by a free jet. The method is of impertance for the
daescription of the flow field about VTOL aircraft configurations
with lift jets. Author {(ESRO)

M73-30001% Royal Aircraft Establishment, Farnborough
(England). Aerodynamics Dept.
THE LOAD NEAR THE APEX OF A LIFTING SWEPT WING
N LINEARISED SUBSONIC FLOW
Patricia J. Davies bLondon Aeron. Res. Council
refs Supersedes RAE-TR-72031: ARC-33584
{ARC-R/M-3716; RAE-TR-72031; ARC-33584) Avail: NTIS HC
$3.75; HMS0O £1.20; PHI $4.90

Recent work on subsonic lifting-surface theory for wings
with pointed apices has shown that representing both the
singularity in the joad at the apex and the detailed behavior of
the load near the apex leads to large increases in the accuracy
of callocation methods. The strength of the singularity has been
faund in earlier calculations as a function of the apex angle of
the wing. These calculations are extended here to include the
nonsingular factor in the Ioad, which alsc depends on the apex
angle. Interpelation formulae are obtained. which provide an
accurate closed-form approximation to the behaviosr of the load
distribution near the apex for all apex angles. Author (ESRO)

1972 32 p

N73-30002§# Rovyal Aircraft Establishment. Farnborough
[England}. Aerodynamics Dept.
AM EXACT TEST CASE FOR THE PLANE POTENTIAL FLOW
ABODUT TWO ADJACENT LIFTING AEROFOILS
B R Wiliams London Aeron. Res Council 1973 38 p rels
Supersedes RAE-TR-71197; ARC-33661
IARC-R/M-3717: RAE-TR-71197: ARC-33661) Avail: NTIS HC
$4.00; HMSO £ 1,40 PHI $5.80

A method for calculating the incomprassible potential flow
about two particular airfoil sections is presented. The potential
flow abcut two lifting circles is calculated by the method of
images, and the two circles are mapped conformally onio two
airfoils by a double apptication of the Karman-Trefftz transforma-
ton. The results for the test cases are then compared with
those from a numerical method, which uses a surface distribution
of sources. Author (ESRO)

N73-30003§ Royal Aircraft Establishment, Farnboraugh
{England). Aerodynamics Dept.
AN ANALYSIS OF THE DRAG OF TWO ANNULAR
AEROFOILS
C. Young London Aeron. Res Council
Supersedes RAE-TR-71126; ARC-33662
{ARC-R/M-2718: RAE-TR-71126; ARC-33662) Avail: NTIS HC
$525. HMSO £2.25; PHI $8.80

An analysis of the drag and pressure measurements made
in subsonic wind tunnel tests on two annular airfoils is described.
The relation between the design pressure distribution in incam-
pressible flow and the pressure distribution on the airfoil at high
speed, is discussed. An attempr has aisp been made to see
what changes in the flow field are associated with the drag-rise
and whether the drag-rise Mach number can be predicted by
methods similar to those used for ordinary airfoils and bodies of
revoiution. A comparison has been made of the measurements
on a two-dimensional aerofcil and the annular agrofoils; no
significant differences in the structure of local regions of supersonic
flow were found at Mach numbers near the drag-rise.

Author (ESRD)

1973 861 p refs

N73-30004# Royal Aircraft Establishment, Farnbarough
(England). Aerodynamics Dept

AN I(TERATIVE METHOD FOR CALCULATION OF THE
LOADING ON A THIN UNSWEPT WING

C. C L Sells London Aeron. Res. Councid 1973 33 p refs
Supersedes RAE-TR-72009; ARC-33585
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(ARC-R/M-3719; RAE-TR-72009; ARC-33585) Avail: NTIS HC
$3.75: HMSO £1.35; PHI $5.30

A pilot methed has been developed. and an EMA computer
program written, for the iterative catculation of the load distribution
on a thin wing with prescribed warp (downwash]. At each iteration
the downwash due to the current loading iterate is computed
and loading carrections are calculated from the downwash
difference field until this is sufficiently small. The method has
besn applied to two rectangular wings of aspect ratio B, one a
flat plate, the other with parabolic camber, and except for a
small region near the tip leading edge, has been found to converge
quickly., 3 iterations being sufficient to obtain averall accuracy
better than 1% in both cases. The method awaits extension to
deal with a swept wing. Author (ESRQ)

N73-30005# Rayal Aircraft Establishment. Farnborough
{England}. Aerodynamics Dept.
AN EXPERIMENTAL INVESTIGATION OF THE SUBSONIC
LONGITUDINAL CHARACTERISTICS OF FIVE SLENDER-
WING MODELS WITH GOTHIC PLANFORMS
D. L. I. Kirkpatrick and D. A. Kirby London Aeron. Res. Council
1973 48 p refs Supersedes RAE-TR-71137: ARC-33473
{ARC-R/M-3720; RAE-TR-71137; ARC-33473} Avail: NTIS HC
$4.50;: HMSO 4.1.75: PHI $6.75

The lift drag and pitching moment on five symmatrical
slender-wing models with sharp edges and aspect ratios of 1.28
and 1.46 have been measured at low subsonic speed. Four of
the models had a gothic pianform and ane a mild gathic planferm
Varations in thickness distributions were covered by the range
of models and the tests included a medification of one of the
models to reduce tha lift-dependent drag. These tests extended,
earlier work on slender wings to higher aspect ratios and the
resuits have been analysed to show how the lift, drag and
lengitudinal stebility of wings in this higher range of aspect
ratic are affacted by planform shape and the chordwise and
spanwisa distribution of wing thickness. Author {ESRO)

N73-30006§
Div.
APPLICATON OF THE POLAR COORDINATE METHOD TO
OSCILLATING WING CONFIGURATIONS
Valter J. E. Stark Mar. 1973 45 p rafs
{SAAB-L-0-R64) Awvail: NTIS HC $4.25

Tha Polar Coordinate Mathod (PCM), previously applied to
oscillating finite wings with control surfaces in subsonic flow.
has been generalized and pregrammed in FORTRAN for the COC
6600 computar, The program. called SALOWC 3 [Aerodynamic
Loads on Oscillating Wing Configurations}, based o¢n the
assumption that the configuration may be idealized as a
combinatian of planar, trapezoidal surfaces {up to 10). was applied
to various wing configurations such as AGARD, Cornell
Laschhka-Schmid, Stark T-tail, fin with rudder. and F-14-like
configuration. In the majority of cases the results are in good
agreement with corresponding results obtained by kernel function
and the Doublet Lattice Methods. The program has proved more
economical than a previous pregram based on tha Lifting Line
Element method. ESRO

Saab-Scania, Linkoping (Sweden). Aerospace

tralia}.
REVIEW OF SONIC BOOM
N. W. Page and A. 5. Kaye Feb. 1973 63 p refs Supersedes
ARAL/A-TM-254
(ARL/A-Note-337; AAL/A-TM-254) Awvail; NTIS HC $5.25
A review of current knowledge on sonic boomn gengration
and propagation is presented, The affects of the sonic boom on
structures, people, and animals are discussed. Measurements of
the effect of sonic booms on structures indicate that, under
most conditions, only superficial damage is caused. The effect
of the sonic boom on people and animals is a startle response
with no direct injury resulting. Author

A7A_ AN Y Aaraman
oy ASra

N73-30008# Faderal Aviation Administration, Washington, D.C.
Aircraft and MNoise Abatement Div,



ENGINEERING AND DEVELOPMENT PROGRAM PLAN:
AIRCRAFT SAFETY Program Plan as of Apr. 1973
Apr. 1973 44 p refs
{FAA-ED-18-1) Avail: NTIS HC $4.25

The objectives, scopa of waork, and funding reguirements for
a research project in aircreft safety improvemant during the 1973
to 1982 time period are discussed. The subjects covered are:
{1} fire safety. (2} general aviation aircraft safety, (3) transport
safety. (4) quiet short haul air transport. and (5} aviation

security, Author
N73-30008*¢ Boeing Vertol Co., Philadelphia, Pa.
V/STOL TILT ROTORA AIRCRAFT STUDY. VOLUME 5:

DEFINITION OF STOWED ROTOR RESEARCH AIRCRAFT
Virgil A. Soule Mar. 1973 134 p refs Sponsored in part by
Army
(Contract NAS2-6598)
{NASA-CR-114598; D222-10060-1-Vol-5] Avail: NTIS HC
$8.75 CSCL 01C

The results of a study of folding tilt rotor (stowed rotor}
aiscraft are presented. The effects of design cruise speed on the
gross weight of a conceptual design stowed rotor aircraft are
shown and a comparison is made with a conventional (ron-folding)
tilt rotor aircraft. A flight research stowsd rotar design is presentad.
The program plans, including costs and schedules, are shown
for the research aircraft development and a wind tunnel plan is

presented for a full scale test of the aircraft. Author
N73-30010%4 Boeing Vartol Co.. Philadelphia, Pa.
V/STOL TILT ROTOR AIRCRAFT STUDY. VOLUME é:

PRELIMINARY DESIGN OF A COMFPOSITE WING FOR TILT
ROTOR RESEARCH AIRCHAAFT
Virgil A. Soule and Y. Badri-Nath Mar. 1973
Sponsared in part by Army
(Contract NAS2-6598)
(NASA-CR-114599; D222-10060-2-Vol-6) Awvail: NTIS HC
$8.50 CSCLO1C

The resuits of a study of the use of composite materials in
the wing of a tilt rotor aircraft are presented. An all-metal tilt
rotor aircraft was first defined to provide a basis for comparing
composite with metal structure. A configuration study was then
daone in which the wing of the metal aircraft was replaced with
composite wings of varying chord and thickness ratio. The results
of this study defined the design and psrformance benefits
abtainable with composite materials. Based on these results the
gircraft was resized with a composite wing t0 extend the weight
savings to other parts of the gircraft. A wing design was then
selected for detailed structural analysis. A development plan
including costs and schedules to develop this wing and incorporate
it into & proposed flight research tilt rotor vehicle has been
devised. Author

126 p refs

N73-30011*4 Boeing Vertol Co., Philadelphia, Pa.
V/STOL TILT ROTOR AIRCRAFT STUDY. VOLUME 7: TILT
ROTOR FLIGHT CONTROL PROGRAM FEEDBACK STUD-
IES
H. R. Alexander, W. Eason, K. Gillmora, J. Morris, and R, Spittle
Mar. 1973 364 p refs Sponsored in part by Army
[Contract NASZ-6598B)
(NASA-CR-114600; D222-10060-3-Vol-7)  Awail: NTIS HC
$20.256 CS5CLO1C

An exploratory study has been made of the use of feedback
control in tilt rotor aircraft. This has included the use of swashplate
cyclic and collective controls and direct lift control. Various sensor
and feedback systems ara evaluated in relation to blade loads
alleviation, improvemant in flying qualities. and modal suppression.
Recammendations are made regarding additional analytical and
wind tunnel investigations and development of feadback systems
in the full scale flight vehicka. Estimated costs and schedules

ara given. Author
N73-30012*§ Boeing Vertol Co., Fhiladelphia, Pa.
¥/STOL TILT ROTOR AIRCRAFT STUDY, VOLUME 9:

PILOTED SIMULATOR EVALUATION OF THE BOEING

589

N73-30015

VERATOL MODEL 222 TILT ROTOR AIRCRAFT

H. Rosenstein, M. A, McVeigh, and P. A. Moltankof Feb. 1973
92 p refs Sponsored in part by Army

{Contract NAS2-8598)

{NASA-CR-114602; D222-10052-1-Vol-8) Avail: NTIS HC
$6.75 CSCL 01C .

The results of a real time piloted simulation to investigate
the handling qualities and performance of a tilting rotor aircraft
design are presentad. The aerodynamic configuration of the aircraft
is described. The procedures for conducting the simulator
evaluation are reported. Pilot comments of the aircraft handling
gualities under various simulated flight conditions are includad.
The time histories of selected pilot maneuvers are shown.

Author

N73-30013%§ WNational Aeronautics and Space Adminigtration.
Langley Research Center, Langley Station. Va.
EXPERIMENTAL AND ANALYTICAL DETERMINATION OF
STABILITY PARAMETERS fOR A BALLOON TETHERED IN
A WIND
L. Tracy Redd. Robert M. Bennatt, and Samuel R. Bland
Washington Sep, 1973 57 p refs
(NASA-TN-D-7222; L-8524) Avail: NTIS HC $3.50 CSCL
o1g

Experimental and analytical technigues for datermining
stability parameters for a balloon tethered in a steady wind are
described. These techniques are applied to a particular 7.64-maeter-
long balloon, and the results are presented. Tha stability
pamameters of interest appear as coefficients in linearized stability
equations and are derived from the various forces and moments
acting on the balloon. In several cases the results from the
exparimental and analytical techniques are compared and
suggestions are given as to which technigues are the most practical
means of determining values for the stability parameters.

Author

N73-30014*#  University of Technology, Leicester (England).
SOURCE MECHANISMS FOR ROTOR NOISE RADIATION
Interim Report
M. V. Lowson, A. R. Whatmore, and C. €. Whitfield Washington
MNASA Aug 1973 61 p refs
{Grant NGR-52-145-002)
{NASA-CR-2077;-TT-7202} Avail: NTIS HC $350 CSCL
20A

Source mechanisms for subsonic rotor noise radiation have
been investigated both theoretically and via & serias of axperiments
on a low spead open rotor mourted in an anechoic chamber.
Basic theoreticat models for both discrete frequency and broad
band noise genaration are diractly verified by the prasent
experiments. The experiments have also demonstrated the
potential significance of a new source of noise associated with
the tips. This source appears to govern the high frequency portion
of the radiated rotor noise spectrum and could be particularly
important at lower speeds for large rotors. The source can be
controlled by tip shape modifications. More detailed investiga-
tion of these phenomena will be performed during the coming
yaar. Author

N73-30015*}§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
ACOUSTIC INVESTIGATION OF THE ENGINE-OVER-THE-
WING CONCEPT USING A D-SHAPED NOZZLE
Mayar Reshotko and Robert Friedman 1873 18 p refs Proposed
for prasentation at Aero-Acoustic Specialists Conf.. Seattle. Wash.,
15-17 Qct. 1973 sponsored by AlAA
(NASA-TM-X-71419} Avail: NTIS HC $3.00 CSCL 20A
Small-model experiments were conducted of the engine-over-
the-wing concept using a D-shaped nozzle in order o determine
the static-lift and acoustic characteristics at two wing-flap
positions. Configurations were tested with the flow attached and
unattached to the upper surface of the flaps. Attachment was
obtained with a nozzle flow deflector. In bath cases, high frequency
noise shielding by the wing was obtained. Configurations using
the D-shaped nozzle are compared with corresponding ones using



MN73-30016

a circular nozzle. With flow attached to the flaps, the static lift
and acoustic results are almast the same for both nozzles. Without
the nozzle flow deftector, {unattached flap flow). the D-nozzle is
considerably noisier than a circular nozzle in the low and middie
frequencies. Author

N73-30016%¢ Boeing Commercial Airplane Co.. Seattle, Wash.
THE DEVELOPMENT OF AM AUGMENTOR WING JET STOL

RESEARCH AIRPLANE (MODIFIED C.-BA). VOLUME 1:
SUMMARY

R. H. Ashleman and H. Kavdahl Aug. 1872 182 p refs
2 Vol

{Contract NAS2-6025)
(NASA-CR-114503; D6-40720-1-Vol-1 H
$11.25 CSCL 01C

A project to develop an experimental aircraft for use as an
inflight demonstrator of the augmentor wing, short takeoff concept
is discussed. The required modifications were made on a de
Havilland C-8A aircraft. The modifications to the sircraft arg
explained and the performance of the modified aircraft is
reported. Auther

Avail: NTIS HC

M73-30017%§ Boeing Commercial Airplane Co.. Seattle, Wash.
THE DEVELOPMENT OF AN AUGMEMTOR WING JET STOL
RESEARCH AIRCRAFT (MODIFIED C-8A). VOLUME 2.
AMALYSIS OF CONTRACTOR'S FLIGHT TEST
H. Skavdahl and D. H. Patterson Aug. 1972 206 p
(Contract NASZ-6025)
INASA-CR-114504; D6-40720-2-Vol-2)  Avail: NTIS HC
81250 CSCL 01C

The initial flight test phasa of the modified C-8A airplane was
conducted. The primary objactive of the testing was to astablish
the basic airworthiness of the research vehicle. This included
verification of the structural design and evaluation of the ajrcraft’s
systems. Only a minimum amount of performance testing was
scheduled; this has been usad to provide a preliminary indication
of the airplane’s performance and flight characteristics for future
flight planning. The testing included flutter and loads investigations
up to the maximum design speed. The operational characteristics
of all systems were assessed including hydraulics. environmental
controf system, air ducts, the vectoring conical nozzles, and the
stability augmentation system {SAS). Approaches ta stall were
made at three primary flap settings: up, 30 deg and 85 deg.
but full stalts were not scheduled, Minimum control speeds and
maneuver margins were checked. All takeoffs and landings were
convantional, and STOL performance was not scheduled during
this phase of the avaluation, Author

N73-30018%# National Aeronautics and Space Administration.
Arnies Research Center, Moffett Fiald, Calif,
SINGLE WING SUPERSONIC AIRCRAFT Pstent Applica-
tion
Robert T. Jones. inventor (to NASA) Filed 5 Jan. 1973 39 p
(NASA-Case-ARC-10470-2; US-Patent-Appl-SN-321 180) Avail-
MTIS HC $4.00 CSCL 01C

An aircraft is described with a single fuselage having a main
wing and a horizontal stabilizer airfoil pivotally attached at their
centers to the fuselage. The pivotal attachmants allow the airfoils
io be& yawed relative w0 the fuselage for high speed fight. and
to be positioned at right angles with respect to the fuselage
during take-off, landing, and low speed flight, The main wing
and the horizontal stabilizer are upwardly curved from their center
pivatal cannections towards their ends to form curvilinear
dihedrals. MASA

N73-30019*§ Tachtran Corp., Silver Spring, Md.

METHODS AND TECHNIQUES OF AIRFRAME STRENGTH
FLIGHT TESTS

A. I Gudkov and P. 8. Leshakov Washington NASA Aug.
1973 224 p refs Transl. into ENGLISH of the book "Metody
i Tekhnika Letnykh Ispytaniy Samoletov na Prochnost’ Moscow.
Mashinostr., 1972 p 1.248

{Contract NASw-2485)
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(NASA-TT-F-769} Avail: NTIS HC $650 CSCL 01C
Methads of flight tests for evaluating the strength of
airplanes and helicopters are presanted. The basic types of modarn
measurement equipment used for measuring vibrations, stressas,
temperatures and other parameters are described and recom-
mendations are given concerning the preparation and calibration
of the equipment. Brief information on laboratory airframe tests
is included. Methods of flight tests for strength in which loads
and vibrations are measured are discussed. Methads of analyzing
measurement data in tarms of airframe load features are presented.
The basic computer hardware used for processing and analyzing
measurament results are described, Author

N73-30020%4 National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
EFFECT OF WING ASPECT RATIO AND FLAP SPAN ON
AERODYNAMIC CHARACTERISTICS OF AN EXTERMALLY
BLOWN JET-FLAP STOL MODEL
Charles C. Smith, Jr. Washington Aug. 1973 137 p refs
(NASA-TN-D-7205; L-8752) Avail; NTIS HC $450 CSCL
MA

An investigation has been conducted to determine the effects
of flap span and wing aspect ratic on the static longitudinal
aarodynamic characteristics and chordwise and spanwise pressure
distributions on the wing and trailing-edge flap of a straight-wing
STOL modst having an externally blown jat flap without vertical
and horizontal tail surfaces. The force tests were made over an
angle-of-attack range for several thrust coefficients and twe flap
deflections. The pressure data are presented as tabulated ang
plotted chordwise pressure-distribution coefficients for angles of
attack of 1 and 16. Pressure-distribution measurements ware
made at several spanwise stations. Author

N73-30021%¢ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
WIND TUNNEL INVESTIGATION OF EFFECTS OF VARIA-
TIONS IN REYNOLDS NUMBER AND LEADING-EDGE
TREATMENT ON THE AERODYNAMIC CHARACTERISTICS
OF AN EXTERNALLY BLOWN JET-FLAP CONFIGURATION
Lysle P. Pariott. Charles C. Smith, Jr. and James L. Megrail
{(Army Air Mobility B and D Lab., Hampton Va.} Washingtan
Aug. 1973 155 p refs Prepared in cooperation with Army
Air Mobility R and D lab.. Hampton, Va.
(NASA-TN-D-7194; L-B745} Avail: NTIS HC $4.75 CSCL
01A

An investigation has been conducted in 5 full-scals tunnel
to determine the effects of variations in Reynotds number and
leading-edge treatment on the aerodynamic characteristics of an
externally blown jet-flap transport configuration. The mode! had
a double-slotted trailing-edge flap and was powsred by four
high-bypass-ratio turbofan engines. Tests were parformed by using
each of three leading-edge devices {a 30-percent-chord flap and
16- and 26-parcent-chord slats) a1 Reynolds numbers from
0.47 x one million to 1.36 x one million thrust coefficients up
to 3.5. The use of a 25-percemt-chord slat was found to be
more effective than a 15-percent-chord slat or a 30-percent-chord
flap in extending the stall angle of attack and in minimizing the
loss of lift after the stall. The large slat was also effective in
reducing the rolling momants that occurred when the engine-out
wing stalled first. Author

N73-30022§ Federal Aviation Administration, Washington, D.C.
Office of Systems Engineering Management.
ENGINEERING AND DEVELOPMENT PROGRAM PLAN:
AIRCRAFT NOISE AND SONIC BOOM Program Plan
Jun. 1973 38 p
(FAA-ED-20-2) Avail: NTIS HC $4.00

A program plan is designed to provide a data base, from
which to develop ruia making, for control and abatement of
aircraft noise and sonic boom, The primary objectives gare to
minimize the environmental impact of sonic boom and aircraft
generatad nojse and to develop pradiction, reduction, and



cor_lifjcalion criteria for all categories of aircraft. Development
activities currently in progress and programs planned for & period
of the next five years are described. Author

N73-30023*# Loughborough Univ. of Technolagy (England).
Crapt. of Transpont Technology.
SOME EFFECTS OF GROUND AND SIDE PLANES ON THE
ACOUSTIC QUTPUT OF A ROTOR
A. R. Whatmora and M. V. Lowson Jul. 1973 28 p refs
Sponsored in part by Natl. Gas Turbine Establishmant
(Grant NGR-52-140-002} .
;%ASA-CR-TSZ:!OG; T1-73-R-07) Avail: NTIS HC $3.50 CSCL
A

Fan Noise levels have been measured for a fan in the proximity
of a side and ground plane, The side plane is found to produce
substantial increases in noise in the lower harmonics, up to 1¢
db for the fundamental. The results suggest that fuseiaga/propeller
separations should be greater than about 0.25 dia to minimize
interaction noise. The ground plane is found to ingreasa fan
noisg output up to a separation of one diameter, but to reduce
noise at the closest separations. The effects are particularly
confined to the harmonics which antirely disappear at the close
separations. Undar these conditions thrust increases. by over
70% in one case. The effects appear to be due to an improvement
in the merodynamic input to the rotor at small ground plane
saparations. Author

273-30024# Boeing Co., Seattla, Wash. Commercial Airplans
roup.
A STATUS REPCRT ON JET NOISE SUPPRESSION AS SEEN
BY AN AIRCRAFT MANUFACTURER
Walter C. Swan and Craig D, Simcox 1972 42 p refs Presented
at st Intern. Symp. on Air Breathing Engines. Marseille, 19-22
Jun. 1972 Spensored by Aeron. and Astronaut. Assoc. of France
and Soc. of Mech. Engr. of France
Avail: NTIS HC $4.25 CSCL 20A

The activities of an aircraft company on the reduction of jat
offlux noise for three major applications of commarciat aircraft
are discussaed. The SST noise problam is discussed. Activities
on the use of chutes. spades, and tubes in combination with
C-D and plug nozzles are outlined. Compatisons of noise
suppression and thrust loss, and how these data support the
compatibility of an SST with the community are shown. The
conventional subsoni¢ jet noise problem is reviewad in the light
of current and proposed noise regulations. A discussion of recant
test experience and an estimate of the apparent jst noisa floor
which can be economically accepted is made. The jet noise
problem for future STOL or short haul aircraft is discussed and
the apparent lack of agreement on noise data in the low
velocity, 300 - BOO ft/sec range is reported. Author

N73-30025# National Aviation Facilities Experimental Center,
Atlantic City. N.J.
SIMULATED GROUND LEVEL STOL RUNWAY/AIACRAFT
EVALUATION Final Report, Jul. 1970 - Jul. 1972
Roman M. Spangler, Jr. Sep. 1973 172 p
(FAA-NA.72-77. FAA-RD-73-110} Avail: NTIS HC $10.78
CSCL 01C

A De Mavilland DHC-6, Series 100 Twin Otter was flown
by a representative group of pilots on various steep-gradient
approaches onto a ground-level STOL runway. Approximately
800 approaches and landings were accomplished to provide a
data base to approve a first-generation STOL operation. Areas
investigated included: (1) aircraft handling and response on
steep-gradiant approaches with various approach electronic beam
sensitivities: {2) location of the ground point of intercept; {3)
co-located versus split localizer/glide slope signal source: (4)
obstacle clearance requiramaents: (5) field length requirements;
and (6) influence of command-steering on aircraft/pilot perfor-
mance. Author 2

N73-30026*§ National Aeronautics and Space Administration.
Langley Ressarch Center. Langley Station, Va.
AIRPORT-AREA A!RSPACE USED IN SIMULATED OPERA-
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TIONS WITH AN EXPERIMENTAL POWEREL-UIFT STOL
AIRPLANE
Mgorman 5. Silsby and Richard H. Sewyer Washington Sep.
1973 28 p refs i
{NASA-TN-D-7300; L-8868} Avail NTIS HC $3.00 CBCL
01C

Simulation tests were made using an experimental powetad-
lift STOL airptane to heip define airport-afea airspace requiraments
for STOL opetations. The operational feasibility and sirspace used
in take-offs followed by climbing turns, offset {bent localizer)
approaches, missed approsches, and two-segment {bent
glide-slope) approaches were studied. Flight-director guidance was
provided for the approach manguvers. Author

N73-30027*§ Kanner (Leo} Associates, Redwood City. Calif.
ON THE PITCH DAMPING MOMENT IN HOVERING OF A
RIGID HELICOPTER ROTOR
K. Takasawa Washington NASA Sep. 1973 143 p rofs
Transl. into ENGLISH from Kogyo Gijutsuin, Hakke Xenkyusho
Kenkyu Hokoku {Tokyo), NAL TR-256, Nov. 1871 80 p
{Contract NASw-2481}
{NASA-TT-F-16010: NAL-TR-256) Avail: NTiS HC $9.256 CSCL
omc

The serodynamic damping moment in pitch was measured
with a hovering helicopter rotor. Three kinds of modal blades
with different rigidity were tried. A flow visualization study was
perfarmed for the purpose of determining the relative position
between the blade and the vortices in steady hovering state,
The perfectly rigid rotor was determinad. Aerodynamic darmping
moment in pitch was analyzed. A quasi-steady theory is devised.
A simple formula for calculating the pitch damping derivative of
a helicopter rotor with spring constrained flapping hinge is
proposed. The validity of the formula is ascertained by comparison
with experimental results. Author

N73-30028*} Karner {Leo) Associates, Redwood City, Calit,
METEQROLOGICAL SAFETY OF AIRCRAFT FLIGHTS
K. Yankin Washington NASA Sep. 1973 13 p Transl. into
ENGLISH from Grazhdanskaya Aviats. (Moscowl. no. 5. 1873
p 12-13 :
{Contract NASw-2481)
(NASA-TT-F-15069} Avail. NTIS HC $3.00 cscL 0B

The instruction on metecrological safety of civil avistion,
coming into effect at the end of 1973 is presented. Authorized
means and frequencies of meteorological and aerclogical
observations of cloud bottom heights, visibility and wind, the
collection and distribution of actual weather, types of weather
forecasts, composition and itemization of forecasts. evaluation
of forecasts, meteorological documentation and preflight
mateorological briefings are discussad. Meteorological documenta-
tion given to crews of supersonic transport aircraft is included.

N Author

N73-30029§ Societe Mationale d'Etude et de Construction de
Moteurs d'Aviation. Paris (France}. ’
STUDIES OF THE INFLUENCE OF DENSITY ON JET
NOISE
R. G. Hoch, J. P. Duponchel, B. J. Cocking (Natl. Gas Turbine
Estab., Pyestock, Engl). and W. D. Bryce (Natl. Gas Turbine
Estab.. Pyestock, Engl) 1972 36 p refs Presented at the
1st Intern. Symp. on Air Breathing Engines, Marseille. 19-23
Jun, 1972
Avail: NTIS HC $4.00 CSCL 20A

Studies of exhaust noise from turbofan os turbojet engines
at low thrust have emphasized the lack of consistency of jet
noise prediction methods, particularly at low exhaust velocities.
This situation has arisen mainly from difficulties with engine
noise analysis and from the presence of rig noise in many model
test facilities. These problems have masked the true effect of
density on jet noise. Two independent resgarch programs on
model jets have been devaloped using advanced research facilities
to study the effect of density by varying the jet temperature, at
velocitias “from 150 to 800 m/s. Data for the sound power and
peak noise levels are presented together with a range of spectra
and directivity patterns. A principal result of these studies is
that, white at high jet velocities the jet noise decreases with
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decreasing density. at low veiocities the trend is reversed. It is
shown that the noise data can be normalized using a velocity-
dapsendent function of the jet density. Author

M73-30030§ Dowty Rotol Lttt Gloucester (England).
THE VARIABLE PITCH FAM - PROPULSION FOR QUIET
ETOL
D G. M. Davis [1872] 30 p refs Presented at 1st Intern.
Symp. on Air Breathing Engines, Marseille, France. 19-23 Jun.
1872
Avagil: NTIS

The use of variable pitch fan propulsion for quiet short takeoff
aircraft is discussed. The basic feasibility of using a fully variable
pitch fan driven by a turboshaft engine has been investigated.
The aesodynamic and acoustic testing of different blade designs
over the complete pitch range using a compressor test rig has
been conducted. The refinement of the mechanical design aspects
with consideration of different applications is reported.  Author

N73-30031*# National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
RESULTS OF THE NOISE MEASUREMENT PROGRAM ON
A STANDARD AND MODIFIED OH-8A HELICOPTER
Herbart R. Henderson. Robert J. Peegg. and David A. Hilton
Washington Sep. 1973 105 p refs
(NASA-TN-D-7216; L-8129) Avail: NTIS HC $425 CSCL
20A

A field noise measurement program has been conducted on
a standard QOH-6A helicopter and one that had been modified
by reducing the rator speed, altering rotor tip shape. and treating
the engine exhaust and inlat to reduce the external noise levels.
The modifications consisted of extensive aircraft dasign changas
resulting in substantial noise reductions following state-of-an
noise reduction techniques, The purpose of this study was to
document the ground noise characteristics of each helicopter
during flyover, hover, landing, and take-off operations. Based on
an analysis of the measured results, the average of the overall
on-track noise levels of the final modified helicoptar was
approximately 14 db lower than that for the standard helicopter.
Narrow-band-spectra data of the hovering helicopter show a
raduction in the overall noise due to the reductions achieved for
the Jifting main and antiterque tgil rotor, engine exhaust, and
gear box noise for the modified helicopter. The noise results of
the test program are found to correfate generally with noise
measurements made previously on this type of aircraft. Author

N73-30032*% National Aeronautics and Space Administration.
Langley Research Center, Langley Station. Va.
LANDING PERFORMANCE OF AN AIR CUSHION LANDING
SYSTEM INSTALLED ON A 1/10-SCALE DYNAMIC MODEL
OM THE C-8 BUFFALD AIHRPLANE
William C. Thempson Washington Sep. 1973 27 p refs
(NASA-TN-D-7295. L-8724) Avail: NTIS HC $3.00 CSCL
o1¢

An experimental study was conducted to evaluate the landing
behavior of a 1/10-scale dynamic model of the C-8 Buffalo
airplane equipped with an air-cushion landing systern [ACLS} on
@ variety of surfaces inctuding both caim and rorgh water and
a smooth hard surface. Taxi runs were made on the hard surface
over several obstacles Landings were made with the model at
various pitch and rall attitudes and vertical velocities and at
one nominal horizontai velecity, Data from the landings include
time histories of the trunk and air-cushion preéssures and
accelerations at selected Iocations on the model. Author

N73-30033*# National Aeronautics and Space Administration.
Langfey Research Center, Langley Station. Va.

FULL-SCALE WIND-TUNNEL INVESTIGATION OF EFFECTS
OF SLOT SPOILERS ON THE AERODYNAMIC CHARACTER-
ISTICS OF A LIGHT TWIN-ENGINE AIRPLANE

Hairy A, Verstynen, Jr. and Dominick Andrisani, 1| Washington
Sep. 1973 34 p refs
(NASA-TN-D-7315; L-B8E5)
o1C

Avail: NTIS HC $3.00 CSCL
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A wind-tunnel investigation has been conducted 1o determine
the effects of slot spailers on the longitudinal and lateral
aerodynamic characteristics of a full-scale mockiup of 2 light
twin-engina airplane. The slots were located along the leading
adge of the flaps and were used to modulate the flap-induced
lift as a possible means of achieving direct lift control. The data
showed that the slots were effective in spoiling up to 61 percent
of the flap-induced lift. but that an adveise pitching-momant
change {nose up) accompanied opening the siots. Opening the
slots was found to decraase slightly the downwash angle at the
tail and to increase slightly the longitudinal stability of the
modet. Author

N73-30034) Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick (West Germany).  Abteilung
Instrumentiarung und Anthropotechnik,
TACHISTOSCOPIC INVESTIGATIONS ON ELECTRONIC
AND CONVENTIONAL COCKPIT DISPLAYS [TACHISTOS-
KOPISCHE UNTERSUCHUNGEN AM ELEKTRONISCHEN
UND KONVENTIONELLEM ANZEIGEN FUER DIE FLUG-
FUEHRUNG]
Wolfgang Heinze 1973 66 p refs In GERMAN; ENGLISH
summary Sponsored by Deut, Forschungsgemeinschaft Preparad
jointly with Tech. Univ. Brunswick
(DLR-FB-73-27}) Avail: NTIS HC $5.00; DFVLR. Porz, Waest
Ger. 13,50 DM

In connection with investigations on .the possibility of
application of electronically produced data representations to
guidance and contral, a comparison of electromechanical and
electronic indicating instruments was carried out using a
tachistoscope. The results showed significantly better identification
performances measured in the case of the electronic display
than in the case of using corresponding. conventional indicator
instruments. It could be proved that confusions are probable
when employing the usual symbology for horizon and horizontal
bar flight director display. For the ILS and flight directar displays,
respectivaly, interesting indicators resulted for future display
designs. Author {ESRO)

N73-30036§ Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen (West Germany). Inst. fuer
Aeroelastik.

DYNAMIC AND AEAQELASTIC PROBLEMS OF STOP-
ROTORS AND THEIR ANALYTICAL TREATMENT. PART
2: DETAILS OF ANALYTICAL SOLUTION [DYNAMISCHE
UND AERDELASTISCHE PROBLEME DES STOP-ROTORS
UND IHRE ANALYTISCHE BEHANDLUNG. TEIL 2: ANALY-
TISCHE ANSAETZE UND LOESUNGSVERFAMREN)]

H. Foersching 17 Jan. 1973 82 p refs tn GERMAN; ENGLISH
summary

(DLR-FB-73-19; AVA-FB-7229) Avail: NTIS HC $6.25: DFVLR,
Porz, West Ger. 17.40 DM
Based upon the analytical relations derived in Part | the
details of the analytical solutions of dynamic and aeroelastic
problems of stop-rotors of V/STOL-aircraft, occuring during blade
folding and retracting, are presented. in particutar, the problems
of static aeroelastic torsional stability, the flutter behavior and
the dynamic response of a stopped rotor blade to a discrete
gust are treated. The investigations are completed by some typical
computation examples. Far part 1 sea N73-18027.
Authar (ESRQ)

N73-30036§
lands)
BEHAVIOR OF VERY LARGE AIRCRAFT DISTURBED BY
WIND SHEAR AND ATMOSPHERIC TURBULENCE
W. P. deBoer 10 Feb. 1972 6t p refs
[NLR-TR-72023-U} Avail: NTIS HC $5.25

The behavior of very large aircraft disturbed by wind shear
and atmospheric turbulence {vertical gust during the landing
approach) is analyzed by means of a multiioop system. The
aircraft considered were a B-747-like aircraft and two hypothetical
aircraft, the VLAC-1A and The VLAC-4A, with weights ranging
from 500.000 to 4.000.000 Ibs. A cambined system. consisting

National Aerospace Lab., Amsterdam {Nether-
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of an‘autothrottle to control airspeed and a human pilat model
to control altitude, was developed. It was shown that because
of the decreasing value of short period value with increasing
aircraft weight, a larger value of the lead time constant is
needed for the larger aircraft resulting in a worse pilat rating.
Results indicated that due to higher approach speeds of the
larger aircraft, a higher percentage of the available thrust will
be needed to cope with a given wind shear. Increased engine
response lag can deteriorate altitude contral. ESRO

N73-30037§ Royal Netherlands Aircraft Factories Fokker,
Amstardam  Manufacturing Research and Product Davelopment
Dept.
ADHESIVE BONDING IN THE FOKKER-YFW F-28 'FELLOW-
SHIF
Rob J. Schliekelmann Feb. 1973 15 p
(FOK-K-87) Awvail: NTIS HC $3.00

For achievement of the required long fatigus life, suitable
failsafe characteristics and high durability, a choice for ali-out
use of adhesive bonded structures in the Fokker F-28 ‘fellowship’
was made. As a target for the fatigue hife 30,000 flying hours
or 60,000 flights were specified. The various design aspects of
adhesive bonded structures, including bonded sheet, laminations.
bonded stringers, and sandwich structures are presented. The
adhesive bounding processes, as well as the acdhesive bonded
Fokker F-28 structures, are outlined. Adhesion and cohesion quality
methods used to control and develop reliable and reproducible
manufacturing processes for all phases of the adhesive bonding
production cycle are described. ESRD

N73-30039# Air Force Systems Command, Wright-Patterson
AFB, Dhio. Foreign Techaology Div.

INCREASING THE RELIABILITY OF GLASSWORK PARTS
MADE FROM OQORGANIC GLASS UNDER OPERATING
CONDITIONS ’

I. V. Rozhdestvenskii 22 Jum. 1973 9 p Trans! into ENGLISH

from Ekspluatatsionnaya MNadezhnost, Kachestvo i Svoistva -

Samoletnoge Organicheskogo Stekla (USSR), no. 177, 1871

p 25-27

(AD-763263. FTD-HT-23-436-73] Avail: NTIS CSCL 01/3
Studies were made to develop new materials having high

physical-mechanical properties and high stability to atmospheric

influences and operational ipads. GRA

N73-30040# Franklin Inst. Research Labs. Philadelphia. Pa.
SNOW STARBILIZATION FOR HELICOPTER LANDINGS Final
Report
Edward R. Evans May 1873 37 p refs
{Contract DAADOS-73-C-0170)
{AD-763231; FIRL-F-3548-01; LWL-CR-01C73) Awvail: NTIS
CSCL /2

The report describes the procedures for and the results of
field tests conducted ta stabilize snow by chemical treatment.
Sintering of the snow by spraying methanol on its surface
suppresses a possible white out condition whan helicopters
perform normal take-off and landings upon -the treated areas.
The addition of a violet dye to the methanol also provided the
aircraft piiot with a definitive form of reference when the ground
was covered with snow and no nearby markers were present.

Author (GRA)

N73-30041§ Army Aviation Systems Command, St Louis,
Mo.
MAJOR ITEM SPECIAL STUDY (MISS). CH-47A SYN-
CHRONIZING DRIVE SHAFT ADAPTER Interim Report, 1
Jan. 1964 - Jul. 1972
Jun. 1873 23 p
({AD-763186; USAAVSCOM-TR-73-11} Avail: NTIS CSCL
13/5

/Major item Special Study (MISS) reports are performed on
DA Form 2410 reportable components. These are time change
itemns and certain condition change items selected because of
high cost or need for intensive management. Basically, the
MISS reports are concerned with analyzing reported removal
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data presented in the Major ltem Removal Frequency {MIRF}
report. The failure modes reported for each removal are examined
and grouped into categories which are intended to clarify the
intent of the data reporting. From this data. removal distributions
can be plotted and an MTR {mean time to removail) can be
calculated. The MISS reports than investigate possible cost
savings based on total elimination of selected failure modes.
These modes are chosen because of the percentage of failures
they represent and/or because they appear to be feasible Product
Improvement Program (PIP) areas. Author (GRA)

N73-30042§ Army Aviation Systems Command, St. Loyis,
Mo,
MAJOR ITEM SPECIAL STUDY (MISS), CH-47A MAIN
ROTOR BLADE, FORWARD interim Report. 1 Jan. 1964 -
1 Jul. 1973
Jul. 1873 23 p Revised
(AD-763187; USAAVSCOM-TR-73-13] Avaik NTIS CSCL
01/3

/Major ltem Special Study (MISS} reports are performed on
DA Form 2410 reportable components. These are time change
items and certain condition change items selected because of
high cost or need for itensive management. Basically, the MISS
reports are concerned with analyzing reported removal data
presented in the Major ltem Removal Frequency (MIRF) repart.
The failure modes reported for each removal are examined and
gFoupad into categories which are intended to clarify the intent
of the data reporting. From these data, removal distributions
can be plotted and an MTR {mean time to removal) can be
calculated. The MISS reponts rthen investigates possible cost
savings based on total elimination of selected failure modes.
These modes are chosen because of the percentage of failures
they represent and/or because they appear to be feasible product
improvemnent program (PIP) areas. Author (GRA)

N73-30043§ Army Aviation Systems Command, 5t. Louis,
Mo.
MAJOR ITEM SPECIAL STUDY (MISS). OH-5BA TAIL
ROTOR BLADE Interim Report, 1 Jan. 1964 - 30 Jun.
1972
Jul. 1873 33 p Revised
(AD-763188; USAAVSCOM-TR-73-14) Avail: NTIS CSCL
01/3

Major Item Special Study (MISS} reports are performed on
DA Form 2410 reportable components. These are time change
tems and certain condition change items selected because of
high cost or need for itensive management. Basically, the MISS
reports are concerned with analyzing reported removal data
presented in the Major ltem Removal Frequency (MIRF) report.
The failure modes reported for each removal are examined and
gr"'ouped into categories which are intended to clarify the intent
of the data reporting. From these data, removal distributions
can be plotted and an MTR (mean time to removall can be
calculated. The MISS reports then investigates possible cost
savings based on tota! elimination of selected failure modes.
These modes are chosen because of the percentage of failures
they represent and/or because they appear to be feasible product
improvemnent program {(PIP) areas. Author (GRA)

MN73-30044# Boeing Aerospace Co, Seattle, Wash.
INVESTIGATION OF REINFORCED THERMOPLASTICS FOR
NAVAL AIRCRAFT STRUCTURAL APPLICATION Final
Report. 1 Jun. 1972 - 1 May 1973
John T. Hoggatt Jun. 1973 117 p refs
(Contract NOQD19-72-C-0526)
(AD-763470; D180-17531-1) Avail: NTIS CSCL 11/4

The report discusses research on reinforced plastics. It was
conducted in three phases. Phase |, which constituted the major
portion of the effort. concentrated on studying 181 style glass
fabric reinforced thermoplastic faminates. Phase |l investigated
the practicality of using graphite reinforcements rather than glass
fabric, and finally, Phase |l investigated potential methods of
production and the cost impact of this concept on caomponent
manufacture. It was demonstrated in the program that reinforced
thermoplastic laminates could perform competitively with epoxy
glass fabric laminates and result in a potentially lower cost
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praduction material. The materiais were compared on a basis of
meachanical properties, environmental resistance and electrical
properties. {Modified author abstract} GRA

M73-20045¢ Kaman Avidyne, Burdington, Mass.
RAEROD: A PREPROCESSOR PROGRAM FOR PREPAR-
ING THE DYMAMIC MODEL FOR VIBRA-4 Final Report
Thomas A. Dalton, Norman P, Hobbs, and Joan M. Coco  May
1973 704 p refs
{Contract DNAOO1-72-C-0111. DMA Proj. NWED-NB-003)
{AD-763701; KA-TR-82; DNA-3050G) Awail: NTIS CSCL
01/3

/A digital computer program, MASMOD {Mass Model}, which
is capable of generating both the mass and aerodynamic aircraft
models required for the ViIBRA-4 (Vehicle Inelastic Bending
Raesponse Analysis) computer program is presented in this report.
MASMOD employs basic data given for an aircraft to generate
either individuyal component or entire aircraft lumped-mass and
aerodynamic models. three-dimensional influence coefficients, and
mode shapes and frequencies. Additionally, MASMOD has the
capability of plotting the formulated mass and aercdynamic models
as wall as the components: relative bending and torsion in
oach vibrational mode calculated by the program. Author {GRA}

M73-20048§ California Univ., Los Angeles. School of Engineering
and Applied Science,
IDEMTIFICATION OF SYSTEMS SUBJECT TO RANDOM
STATE DISTURBANCE
A. V. Balakrishnan Jun. 1973 23 p refs
{Grant AF-AFOSR-2492-73; AF Proj. 9769)
(AD-763741; UCLA-ENG-7348: AFOSR-73-12237TR)
MTIS CSCL 01/3

A thzory of identification of a class of linear systems -
lumped and distributed - in the presence of state or process
noise is presented. As a specific application, the prablem of
identifying aircraft stability - control derivatives in turbulence is
considered. and results obtained on actual flight data are
included. Author (GRA)

Avail:

M73-30047§ Army Foreign Science and Technology Center,
Charletiesville, Va. -
EXPAMSION OF THE POTENTIALITIES OF AUTDMATIC
FLIGHT CONTROL BY USING ADAPTIVE CONTROL
$Y$TEMS AND VARIABLE-STRUCTURE CONTROL SYS-
ERAS :
G. I. Avrutskii and L. S, Valkov 8 Mar. 1973 10 p refs
Transl. inte ENGLISH from an unidennfied Russian monograph
(AD-763415: FSTC-HT-23-1387-72) Avail: NTIS CSCL 01/3
Basic requirements for automatic flight control systems are
described in a generalized manner. GRA

M73-30048# MNaval Ship Research and Development Center,
Bethesda, Md. Aviation and Surface Effects Dept. .
BURFACE EFFECT TAKE-OFF AND LANDING SYSTEM
(SETOLS) SUBSONIC STATIC STABILITY OUT OF GROUND
EFFECT
H. Dulany Davidson. Jr. and Lawrence A. Frank Oct. 1972
34 p refs
[ARPA Order 2121)
(AD-7683365: Evaluation-AL-97) Avail: NTIS €SCL 01/2

The effect of a deployed air cushion landing gear on the
stability of a high performance aircraft was studied at the Naval
Sr_lip Research and Development Center's B8 x 10 foot subsonic
wind tunnel.  Air cushion designs submitted by Bell Aerospace
Corporation and Boeing were fitted to a ten percent scale A-4E
and air cushions designed by Goodyear {two configurations).
San Diego Aircraft Engineering Incorporated {SANDAIRE), and
Bell were fitted to a ten percent scale F-8C. The effects of the
air cushion landing gear ranged from minor destabilization, to
very detrimental destabilization on both aircraft in the landing
approach configuration. Author (GRA)
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N73-300494 Aeronautical Systems Div., Wright-Patterson AFB,
Ohio. S
AN ELEMENTARY THEORETICAL COMPARISON OF THE
AERODYNAMIC CHARACTERISTICS OF JET, BLOWN AND
EJECTOR FLAPS
Robert Poplawski May 1973 45 p refs
{AD-763793; ASD/XR-72-25) Avail. NTIS CSCL 01/3

The document aims to provide a basic capability to calculate
the aerodynamic performance of jet. blown, and ejector flaps.
It avoids complex mathematics and only presents generat graphical
results that are necessary to perform the elemantary theoretical
calculations. The graphical data s used to perform some basic
comparisons between the jet, blown, and ejector flaps. For the
cases considered, the ejector flap was found to provide the best
performance. To caution the novice in his use of the theoreti-
cal results, some wind tunnel data are presented which appear
to contradict the theoretical results. Improper use aof the
momentum coefficient term and flow separation is noted.
{Muodified author abstract) GRaA

N73-30050f Allied Research Associates, Inc., Newton Upper
Falls, Mass.
EXPERIMENTAL INVESTIGATION OF WAKE VELOCITY
FLUCTUATIONS BEHIND STALLED WINGS AT REYNOLDS
NUMBERS UF TO 4.8 MILLION Final Report, Feb. 1977 -
Feb. 1973
Robert F. Smiley Feb. 1373 62 p refs
{Contract NOCO19-71-C-0360)
(AD-763468; ARA-3GB7-F) Avail: NTIS CSCL 01/3

A wind tunnel investigation was made of transient waks
velocities behind three stalled wings with NACA 0012 airfoils
and spans equal to test section width up to a maximum Reynolds
number of 4.8 million. Two wings had constant chards of 6
inches and 3 inches and one was tapered with a root chord of
12 inches and a tip chord of 6 inches, Anemometer time-history
data were recorded on tape for angles of attack of 16.2
degrees, 21.1 degrees, 25.8 degrees and 30.3 degrees. and
were used to evaluate wake geometry, frequency and mean and
perturbation velocities for the constant chord wings. {Modified
author abstract) GRA

N73-300514 California Univ., Los Angeles.
Sciences.
IDENTIFICATION AND STOCHASTIC CONTROL WITH
APPLICATIOM TO FLIGHT CONTROL IN TURBULEMCE
Kenneth W. Liff May 1973 260 p refs
{Grant AF-AFOSR-2492-73; AF Proj. 9768}
(AD-763739: UCLA-eng-7340; AFOSR-73-1138TR)
NTIS CSCL 01/3

The report deals with the problem of adaptive control of an
aircraft in atmosphenc turbulence. The problem is approached
by first identifying the unknown coefficients and then applying
optimal control theory to the system s0 determined. The theory
developed is general enough to apply t0 any linear system with
unknown coefficients and state noise. The bulk of the development
concerns the identification problern and several methods are
studied. In particular, what may be called (stochastic) identification
maethod, taking into account the unknown state noise, is studied
for the first tima. GRA

Dept. of System

Avail:

N73-30052§ McDonnell Aircraft Co. St. Louis, Mo.
SONIC FATIGUE TESTMETHODS AT ELEVATED TEMPERA-
TURES Final Report, Mar. 1971 - Dec. 1972
M. H. Hieken, W. E. Noonan. and E. F. Shroyer
148 p refs
(Contract F33615-71-C-1217; AF Proj. 4437)
3\!;-3763798: MDC-A1622; AFFDL-TR-73-8) Avail: NTIS CSCL
1

Sonic fatigue testing at elevated tamperatures has hecome
increasingly important as aerospace vehicle structures are designed
for the combined environments. Work is described in four areas
ralated to thermal/acoustic testing: acoustic simulation, thermal
simulation, specimen mounting effects, and instrumentation and
measurements. Acoustic field studies considered the dirsctional
propertias of various fields, as well as coupling of the acoustic

Jun. 1973



fields with structural spacimens, Thermal environment studies
dealt with predicting tamperatures in 4 heated structural speciman.
The design of heating systems was also discussed. In specimen
mounting effects, equations were presented to show how thermal
loads enter into the general dynamic equations. Pansls with free
edges and panels with fixed edges were treated in detail.
Measurement methods related 1o sonic fatigue tosting at elgvated
temperatures were surveyed for availability of davices which
operate in the combined environment. (Modified author
abstract) GRA

‘

N73.30053§ National Transportation Safety Board, Washington,
D.C. Bureau of Aviation Safety.
IN-FUGHT SAFETY OF PASSENGERS AND FLIGHT
ATTENDANTS ABCARD AIR CARRIER AIRCRAFT
14 Mar. 1873 41 p refs
{PB-220374/3; NTSB-AAS-73-1) Avail: NTIS HC$3.75 CSCL
01B

The study examines nonfatal in-flight injuries of passengers
and flight attendants in air carrier operations during the years
1968 through 1971. Injurias caused by turbulence, evasive
mansuvers to avoid a collision, and self-initiated injuries are
summarized. Conditions, circumstances, and preexisting factors
instrumental in creating a hazardous envirenment for persons
aboard aircraft are examined, as well as types of injuries sustained
and the treatment of such injuries. Also sxamined is tha
relationship of injuries to passenger seatbelt discipline, structure
and design of cabin furnishings, flight attendants. duties.
consumnption of alcoholic beverages, and the location in the
airplane of passengers and flight attendants. Six safety recom-
mendations are presented. Author (GRA)

N73-30054§ United Aircraft Corp., Stratford, Conn.
Aircraft Div.
PREDICTION OF V/STOL NOISE FOR APPLICATION TO
COMMUNITY NOISE EXPOSURE Final Report, Jun, - Dec.
1972
Charles L. Munch May 1973 280 p refs
{Contracts DOT-T5C-438; POT-08-207)
{PB-221140/7: DOT-TSC-0ST-73-19) Avail; NTIS HC $6.75
CSCL 20A

A computer program to predict the effective perceived noise
level (EPNL), the tone corrected perceived noise level (PNLT}L
and the A-wsighted sound level {dBA] radiated by a V/STOL
vehicle as it flies along a prescribed takeoH, landing. or cruise
flight path is described and a complete users guide for the
pregram is presented. The procedures used to predict the noise
radiated by helicopter rotors, propellers, turboshaft angines, lift
and cruise fans, and jets are described in detail. Heticopter rotor
noise and jet noise are theoretically predicted with some empirical
muodifications while propeller, fan, and turboshaft engine noise
is calculated with primarily empirical procedures.  Author (GRA)

Sikorsky

N73-30106*# Aeronautical Research Associates of Princeton,
Inc., N.J.
THE DEVELOPMENT AND PRELIMINARY APPLICATION QF
AN INVARIANT COUPLED DIFFUSION AND CHEMISTRY
MODEL Final Report
Glenn R. Hilst. Colaman duP. Donaldson, Milton Teske. Ross
Contiliano, and Johnny Freiberg Washington NASA Sep. 1973
83 p refs
(Contract NAS1.11433)
(NASA-CR-2295; Rept-193} Avalll NTIS HC $3.75 CSCL
07D

In many real-world pollution chemical reaction prablems. the
rate of reaction problems, the rate of reaction may be greatly
affected by unmixedness. An approximate closure scheme for a
chemical kinetic submodel which conforms to the principles of
invariant modeiing and which accounts for the effects of
inhomogenaous mixing over a wide ranga of conditions has been
developed. This submodel has been coupled successfully with
invariant turbulence and diffusion models, permitting calculation
af two-dimensional diffusion of two reacting (isothermally)
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N73-30213

chemical species. The initiai calculations indicate the ozone
reactions in the wake of stratospheric aircraft witl be substantially
affected by the rate of ditfusion of ozane into the wake, and in
the early wake, by unmixedness. Author

N73-3011%§ Howard Univ., Washington, D.C.
Engineering.
A STUDY ON COMMUNICATION ANTENNA (SOLATION
Final Report
Bing A. Chiang FAA Jun. 1973 144 p refs
(Contract DOT-FA73WA-3156)
(FAA-RD-73-94) Avail: NTIS HC $9.25

Problems on FAA communication antennas related to isolation
are analyzed. The concept of using progressively phased circular
array to achieve high isolation is studied. The method of study
is divided into theoretical and experimental. Theoretical study
involved using mement method. Symmetrical dipoles were used
as alements. Factors analyzed include arrgy radius, antenna size,
position accuracy, impedance, radistion pattern, and isolation.
The experimental study invoived building scale antennas from
existing FAA coaxial dipoles and using them as array slements,
and simulated matrix feed conditions to study isolation and
radiation pattern. An isolation of 65 db was found possibia. The
concept is shown to provide high isolation in a very limited
space which provides flexibility for beam forming and azimuth
scanning. Author

School of

N73-30137*# Purdue Univ.. Lafayette. ind.
Engineering.
GEOMETRIC ASPECTS IN DIGITAL ANALYSIS OF MULTI-
SPECTRAL SCANNER {MSS5)} DATA
Edward M. Mikhail and James R. Baker 1973 37 p refs
(Grant NGL-15-005-112)
{NASA-CR-133641; LARS-042573) Availl NTIS HC $4.00
CSCL OBB

Presant automated systems of interpretation which apply
pattarn recognition technigues on MSS data do not fully consider
the georetry of the acquisition system. In an effort 10 improve
the usefulness of the MSS data when digitally treated, geometric
aspacts are analyzed and discussed. Attempts to correct for
scanner instabilities in position and orientation by affine and
polynomial transformations. as well as by modified collinearity
equations are described. Methods of accounting for panoramic
and relief offects are also discussed. It is anticipated that reliahle
area as wall as position daterminations can be accomplished
during the process of automatic interpretation. A concept for a
unified approach 10 the treatment of remote sensing data, both
metric and nonmetric is presented. Author

School of Civil

N73-30206# Federal Aviation Administration, Washington,
D.c

TANDEM ELECTRONIC VOICE SWITCHING (EVS) SYS-
TEM
John F. Schroedar 1 Jun. 1973 142 p refs
{FAA-RD-73-133) Avail: NTIS HC $9.28

The tandem alectronic voice switching {EVS) system project
plan identifies responsibilities and describes events and activities
which must be completed in order to integrate the tandem EVS
system with NAS en route stage A. Initial emphasis is on the
installation and evaluation testing of a preproduction EVS system
8t NAFEC for which the System Research and Development
Service has primary responsibility. Implementation of the
production systems and provides for the transition of primary
responsibility to the Airway Facilities Service for this activity is
also presented. The tandem EVS system project plan does not
assign responsibilities. but rather amalgamates and synchronizes
the planning of pariicipating organizations with respect to their
inherent responsiblilites for the tandem EVS project. Author

N73-30213§ Army Mobility Equipment Research and Bevelop-
ment Center, Fort Belvoir, Va.



M73-30215

DEVELOPRENT OF CHEMICAL COATING FOR AIRFIELD
RUNWAY MARKING Final Report

Stanlay P. Dowdy Washington FAA Feb. 1973 59 p refs
{Contract DOT-FAGSWAI-154}

{(FAA-RD-73-23) Avail: NTIS HC $56.00 ]

An airfield runway marking paint superior to paint and/or_sys-
temns presently utilized was developed. A high-molecular weight,
linsar bisphenol polyether was developed. Meathyl _eth',fl ketona a.s a
pure solvent was found to be the most efective in producx_ng
rapid completely dry, flexible paint that is practically nonreactive
with the substrates and conform to pollution requirements of
Los Angeles {Rule 66). Three different anti-skid additives were
studied as well as a water resistant {silicone} additive to improve
bead ratention and adhesion of the coating 10 the substrate. A
styrene acrylate and a chlorinated rubber alkyd were evaluated.
Fiedd tests wera conducted, A proposed specification for the
procuremant of the desired paint was developed. Author

M73-30215§ Federal Aviation Admunistration, Washington, D.C.
Office of Systems Engineering Management.
EMGINEERIMG AMD DEVELOPMENT PROGRAM PLAN:
TERRAIMAL/TOWER CONTROL Interim Report
Apr. 1873 151 p
(FAA-ED-14-2} Avail: NTIS HC $9.75

The FAA énginegring and development program 14 terminal/
tower control is presented. It provides the definition of the
development program for tha terminal air traffic control portion
of the third and upgraded third generation of the National Airspace
System. Tha product of this development program is terminal
ATC improvements, which, if implemented. satusfy stated
raquisites. The plan defines the goals, general approach,
development activities, schedules and resource requirements for
the development program. The following topics are discussed:
background and general requirements, purpose, scope, chjectives,
factors influencing terminal/tower system configurations and
program development, structure and allocation of technical efforts,
and implementation considerations. Author

M73-30216# Technology. Inc., San Antonio, Tex Life Sciences
Div.
DEVELOPMENT OF VISUAL AIDS TO ALLEVIATE SPATIAL
DISQRIENTATION DURING TAKEOFF AND LANDING Final
Report
W. H. Bowie, S. C. Collyer, and D. S. Stolarski Washington
FAA Jun. 1973 48 p refs
{Contract DOT-FA72ZWA-2760)
(FAA-RD-73-26) Avail: NTIS HC $4.50

The concept for a ground based visual aid to help alleviate
spatial disorientation during takeoff and landing approaches was
developed. The proposed device consists of a 2/3 mile diameter
circle of 12 lights mounted at Jeast 2 miles from the end of
the runway. This array has the appearance of a flat ellipse during
most of the departure phase of flight. However, the array's
usefulness deteriorates as the pilot approaches a distance of
1/2 mile from the array. The relative degree of spatial discrienta-
tion hazard associated with a particular runway was researched.
A device was designed and built with which to assess such
hazards. The device is designated a visibility meter. In addition,
a tentative design for wisibility markers to aid in determining
horizontal visibility was proposed. Author

N73-30228# Naval Postgraduate School. Monterey, Calif.
MODEL TEST OF A TURBO-TYPE ENERGY ABSORBER FOR
AIRCRAFT CARRIER ARRESTING GEAR M.5. Thesis
Thomas Albert Morgenfeld Mar. 1373 80 p refs
{AD-761502) Avail: NTIS CSCL 0t/5

Increasing energy absorption requirements are baing placed
on present day aircraft carrier arresting gear engines. Hydraulic
ram type engines have reached the upper limit of their develapment
due to weight and space fimitations, A turbo-type energy absorber
has been proposed as an alternative. The Naval Air Engineering
Center is currently developing such a machine. Theoratical
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analyses have determined the absorber to be practical. This study
involves the testing of a flow model of that absorber with the
objective to verify loss coefficients and check for flow separation
in the passages. {Modified author abstract) GRA

W73-30227§ General Dynamics/Convair, San Diege. Calif.
Aerospace Div.
WIND TUNNEL MODEL PARAMETRIC STUDY FOR USE
IN THE PROPOSED 8 ft x 10 ft HIGH REYNOLDS NUMBER
TRANSONIC WIND TUNNEL (HIAT} AT ARNOLD ENGI-
MNEERING DEVELOPMENT CENTER Final Report, Jun. -
Dec. 1972
Walter K. Alexander, Stanley A. Griffin. and Robert L. Holt Mar.
1973 186 p refs
{Contract F40800-72-C-0015)
(AD-763725; GDCA-DHJ-72-001; AEDC-TR-73-47} Avail:
NTIS CSCL t4/2

The need for a high Reynolds number transonic wind tunnel
(HIRT) has been recognized throughout the industry for some
years. The proposed HIRT facility at Amald Engineering
Developmant Center will provide a much needed tool for the
study of phenomena sensitive to Reynalds number. The usefulness
of the HIRT facility will be largely influenced by the ability of
industry to design and build wind-tunnel models far an acceptable
cost capable of operating within the severe environment of the
tunnel.  The object of this study is to determine the feasibifity
of designing and building models capable of withstanding the
loads and environmental conditions of the facility. The aircraft
configurations chosen for study cover a wide spectrum of flight
conditions. [Modified author abstract) GRA

N73-30229¢ Aeronautical Research Labs., Melboume {Aus-
tralia).
FLOW VISUALISATION USING THE HYDROGEN BUBBLE
TECHNIQUE
D. H. Thompson Feb. 1973 50 p refs
(ARL/A-Note-338) Avail: NTIS HC $4.50

The application of the hydragen bubble flow visualisation
technique to the study of aerodynamic problems in water flow
facilities is described. The effects of water chemical composition,
water temperatura, and electrode size and spacing on bubble
production are described. The influence of bubble buoyancy on
bubble formation and flow path distortion is discussed. Lighting
and photographic technigues are outiined and examples are given
of visualisation of two-and threa-dimensional flows Author

i

N73-30232*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station. Va.
A STUDY OF THE EFFECT OF A BOUNDARY LAYER
PRAOFILE ON THE DYNAMIC RESPONSE AND ACOUSTIC
RADIATION OF FLAT PANELS PhD. Thesis - Virginia
Univ.
John Scott Mixson Jun. 1873 132 p refs
{NASA-TM-X-69568) Avail: NTIS HC $8.75 CSCL 20D

The response of a thin, elastic plate to a harmonic force
which drives the plate from below and a compressible air stream
with a viscous boundary layer flowing parallel to the upper surface
slong the length was investigated. Equations governing the forced
response Of the coupled plate-aerodynamic system are dernved
along with appropriate boundary conditions. Calculations of basic
solution parameters for a linear velocity profile and for a Biasius
profile showed that the same system response could be obiained
from each profile if appropriate values of boundary layer thickness
were chosen for each profile. Author

N73-30236# National Aerospace Lab.. Tokyo {Japan}.

A DESCRIFTION OF THE IDEAS UNDERLYING A COM-
PUTER PROGRAM FOR PREDICTING THE AEROFOQIL
PRESSURE DISTRIBUTIONS {N SUB-CRITICAL VISCOUS
FLOW

Masao Ebihara, Youji Ishida, and Tokio Okonogi 1971 18 p
refs In JAPANESE; ENGLISH summary

INAL-TR-248) Avail: NTIS HC $3.00



A computer program tor determining the aifol pressure
distribution for subcritical attached viscous flow was developed.
The calculation is based on a compressibility correction for the
boundary layer camber model to account for viscous effects.
The process by which the modification is accomplished is explained
and the limitation of the boundary layer camber made! is discussed.
Comparisons between theoretical and experimental results: #re
submitted. Authar

N73-30243*§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station. Va.
LOADING AND HEATING OF A LARGE FLAT PLATE AT
MACH 7 IN THE LANGLEY 8-FOOT HIGH-TEMPERATURE
STRUCTURES TUNNEL
William D. Deveikis and L. Roane Hunt
1973 67 p refs
{NASA-TN-D-7275; L-8760] Avail: NTIS HC %350 CSCL
200

Surface pressure and cold-wall heating rate distributions
(wall-temperature to total-temperature ratio approximately 0.2}
were abtained on a large, flat calibration panel at a nominal
Mach number of 7 in an 8-foot high-temperature structures tunnel.
Panel dimensions were 42.5 by B0.0 in. Test objectives were:
(1) to map available flat-plate loading and heating provided by
the facility and (2) 10 determine effectiveness of leading-edge
bluntness. boundary-layer trips, and aerodynamic fences in
gererating & uniform, streamwise turbulent flow field over the
test surface of a flat-sided panel holder. Author

Washington Sep.

N73-30244*§ National Aeronautics and Space Administration.
Amas Rasearch Canter, Moffett Field, Calif.
LASER DOPPLER VELOCIMETER INVESTIGATION OF
TRA!LING VORTICES BEHIND A SEMI-SPAN SWEPT WING
IN A LANDING CONFIGURATION
D. L. Ciffone, K. L. Orloff, and G. R Grant Aug. 1873 45 p
refs
(NASA-TM-X-82294) Avail: NTIS HC $425 CSCL 20D
Measured axial and tangential velocity profiles in the near
wake vortices of a semi-span medel of the Corwvair 990 wing
in the NASA-Ames 7- by 10-foot wind tunnel are presented. A
scanning laser Doppler velocimeter was used to obtain data at
two different downstream stations (0.49 and 1.25 wing spans}
at various angles of attack and configurations from wing atone
to wing pius naceiles, anti-shock bodies, and flaps deflected
27 deq llanding configuration). It is shaown that the velocity
distributions within the wake are quite sensitive to span loading.
Specifically, it 15 illustrated that an aircraft flying at given lift
coefficient (C SUB L), can substantially reduce its trailing voriex
upset potential by deploying its flaps and altering its flight attitude
to maintain the same € SUB L This might be taken mnto
consideration along with performance and neise considerations
in the selection of aircrafl approach lift over drag. Author

N73-30248¢ Deutsche Forschungs- und Versuchsanstalt fuer
Lutt- und Raumfahrt, Goettingen (West Germany). Inst. fuer
Dynamik Verduennter Gase.
DRAG MEASUREMENTS ON PLATES IN PARALLEL FLOW
AND DISCS IN PERPENDICULAR FLOW IN SUPERSONIC
HIGHLY RAREFIED FREE JETS Ph.D. Thesis - Goettingen
Univ., Wast Ger.
H. Legge 1973
summary
{DLR-FB-73-17; AVA-FB-7225} Avail: NTIS HC $7.50: DFVLA.
Porz, West Ger. 33.30 DM

Drag measurements on a parallet flat plate and a perpendicular
disk were carried out in hypersonic low density facilities. The
flow fiedd o a iree jei at low densities, especially the influence
of the background molecules and the freezing effects, on the
drag are examined by measurements on parallei flat plates in
free molecular flow. The experiments are compared with theoretical
studies. The drag coefficient of a perpendicular disk is measured
in the whole range from free molecular to continuum flow. This
s achieved by measurements in a low density free jet, an isentropic

107 p refs In GERMAN: ENGLISH
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free jet, and a conical nozzle flow. General conclusions on drag
measurements in low density free jets are drawn.
Author {ESRO}

N73-30251§ Air Force Systems Command, Wright-Patterson
AFB, Chio. Foreign Technology Div.
STUDY OF FLOW CHARACTERISTICS BEHIND DIFFUSERS
WITH LARGE ANGLES OF FLARE
B. V. Belyanin, A, M. Kharitonov, and D. V. Chusov 16 Jun,
1973 12 p refs Transl. into ENGLISH from lzv. Sibirsk. Otd.
Akad. Nauk SSSR, Ser. Tekhn. Nauk (Novosibirsk). no. 8, Jun.
1972
(AD-763257; FTD-HT-23-586-73} Awvail. NTIS CSCL 20/4
The attempt to obtain the most uniform flow possible in
wind tunnels dictatas the use of diffusers at the entrance to the
pracombustion chamber. Comparatively long diffusers with smail
angles of flare. 6-8 deg, are usually used. The use of diffusers
with large angle of flare enables one 10 considerably reduce the
length of the inlet contour of the tunnel. while the uniformity of
the flow can be ensured by the same equalizing devices. GRA

N73-302554 Air Force Systems Command. Wright-Patterson
AFB, Ohio. Foreign Technology Div.
CALCULATION OF THE LAMINAR BOUNDARY LAYER ON
A SLIFPING WING BY THE METHOD OF INTEGRAL
RELATIONSHIPS
V. A. Barinov 18 Jun. 1973 14 p refs Transl. into ENGLISH
trom Uch. Zap. Tsagi (USSR). v. 3, no. &, 1972 p 9-15
(AD-763285; FTD-HT-23-612-73) Avail: NTIS CSCL 20/4
A numerical method is described for the caiculation of
equations for an incompressible three-dimensional boundary layar
on a slipping wing. It is a development of the method of
integral relationships of A. A Doradnitsyn. Examples are given
for the calculation of two flows - with suction of a gas across
a surface and without suction. The results obtained using this
method practically coincide with the results of calculation by
the finite-difference mathod. GRA

N73-302586# Rockwell International Corp., Thousand Qaks, Calif,
Science Center.
PRESSURE FIELDS OVER HYPERSONIC WING-BODIES AT
MODERATE INCIDENCE interim Report
N. Malmuth 26 Sep. 1972 44 p refs
{Contract F44820-71-C-0021; AF Proj. 9781}
(AD-763762, SCPP-72-89: AFOSR-73-1157TR}  Avail: NTIS
CSCL 20/4

Delta wings with conically subsonic cone-bodies mounted
on their compressive side are analyzed in the hypersonic small
disturbance regime. The weakly three dimensional conditions
associated with slender parabolic Mach cones are used 10 validate
a linearized rotational approximation of the flow field. A
combined integral-series representation is obtained for the pressure
distribution between the wing-body and shack wave for arbitrary
body cross sections, and is specialized to give analytical formulae
for arbitrary order polyncmial transversal contours. Numerical
results are presented for wedge. parabolic. and higher crder cross
sections illustrating the dominant character of the cross-flow
stagnation singularity associated with sharp wing-body intersec-
tions having a finite slope discontinuity. {(Modified author
abstract) GRA

N73-302584 ARO, Inc., Amold Air Force Station. Tenn.
NUMERICAL CALCULATION OF THE SUBSONIC AND
TRANSONIC TURBULENT BOUNDARY LAYER DN AN
INFINITE YAWED AIRFQIL Final Report. Apr. 1972 - Apr.
1973
AEDC Jul. 1973 110 p refs
(AD-783730; ARQ-VKF-TR-73-52; AEDC-TR-73-112}
NTIS CSCL 20/4

Formuiation and application of a three-dimensional com-
pressible turbulent boundary-layer analysis is presentad for

Avait:



M73-30261

subsonic and transonic flow over a yawed airfail of infinite extent.
The governing turbulent boundary-layer equations are integrated
using an imphicit finte-difference procedure in conjunction with
a scalar eddy viscosity model of three-dimensional turbulence.
Comparisons with other analysis techniques as well as experiman-
tal measurements under subsonic wind tunnsl conditions are
presented to establish and ascertain the basic wafidity and
applicability of the currant technique. Also considered are the
effects of a hot wall on the transanic, three-dimensional, turbulent
boundary layer which have practical application to transonic spaca
shuttle reentry. (Modified author abstract) GRA

N73-30261# Naval Ship Research and Development Center,
Bothesda. Md
BOME EMYIRONMERTAL EFFECTS ON HEADFORM
CAVITATION INCEPTION
Tarry Brockett Oct. 1872 91 p refs
(AD-763367. NSRDC-3974) Avail: NTIS CSCL 20/4
Cavitation-irception tests were performed on two headforms
for which changes were made in the environment. Quantities
which were varied, included type and amount of dissolved gas,
chemical additives, time rate of change to cause inception, and
temperature changes. Experimental procedure and relative air
content had an appreciable effect on cavitation inception. Both
headforms had the same designed minimum pressure coefficient;
however, for one it was located 0.03 diam from the nose, and
for the other, 0.73 diam. Inception was characterized by
traveling bubbles on both headforms, with significant differences
aeeurnng in the bubble dynamics. Inception was determined
visually and by counting occurrences. (Modified authar abstract)
GRA

M73-30353§ European Space Hesearch Organization, Paris
(France}. Space Applications Div.
AN FARTH RESOURCES AIRCRAFT FACILITY
J. Plevin 1973 27 p refs Presented at the Brit. Interplanet.
Soc. Bymp. on Earth Observation Satellites, London. Apr. 1973
Avail: NTIS HC $3.50

An earth resources aircraft facility {EAAF) is described, fitted
with a wide range of advanced remote sensing instruments, e.g.
side-looking radar multispectral scanners and passive microwave
radiometers. The facility would provide the central component
for the preparatory phase of a European earth resources satellite
program. The ERAF missions are considered. and the sensors,
5@nsor support systems, and avionics requiraments are discussed.
The basic aircraft specifications are given, and the Brequet 1150
Atlantic aircraft is described. The data processing facility for
the program is also discussed. ESRO

N73-30365¢ Stanford Research Inst, Menlo Park. Calif
STRATOSPHERIC ELECTRICITY Final Report

Richard D Hake, Edward Pierce, and William Viezee Apr. 1973
149 p refs

(Contract NOQQ14-72-C-0259; SRI Proj. 1724)

(AD-7634711 Avait: NTIS CSCL D4/

The motivation behind the study described in this report is
the possible climatic impact of operating a fleet of supersonic
transports (SSTs).  The report first summarizes information on
the physical properties of the stratosphere and on its gaseous
and particulate trace consituents. A critical review of experimen-
tal data on stratosphere electrification is then presented.
Information is given on profiles of canductivity |pasitive and
negative); small- (cluster-) ion densities {positive and negative);
and electric field Some of the experimental results are shown
to be suspect. The more reliable experimental resuits. obtained
between 10 and 30 km, indicate conductivities increasing
monotonically with increasing height; electric fields decreasing
monoctonically as height increases; smali-ion densities of the order
of thousands per cu cm with a maximum at about 15 km: little
space charge; a constant vertical air/earth current: and positive
and negative small-ion mobilities. Fine- and larger-scale spatial
and temporal variations are superimposed upon the general trend
of the results. Simple theory shows that the major phenomena
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of stratospheric electricity can be mostly explained by considering
ion production by cosmic rays alone, and ion loss only by mutual
neutralization (recombination}. It was concluded that strato-
spheric electrification s little aflected by gaseous constituents,
but should be quite responsive to changes in the number density
and size distribution of the stratespheric aerosol. (Medified author
abstract} GRA

N73-30369# Naval Postgraduate School. Manterey, Calif. Dept.
of Meteorology
DEVELOPMENT OF REGIONAL EXTREME MODEL ATRAO.
(SI‘;'HERES FOR AEROTHERMODYNAMIC CALCULATIONS
2
Frank L. Martin 1 Jul. 1973 48 p refs
(AD-763671%: NPS-51MR730714) Avail. NFIS CSCGL 04/1
In an earlier paper {(Modet Atmospheres {1). a procedure
was devefoped for determining the maost probable vertical
temperature profile associated with the pccurrence of 1% glabal
temperature extreme at mandatory-pressure levels at stations in
the North American Arctic. The same techmique, based vpon a
variation of the stepwise multipie regression procedure. was
employed in the current study. The ensuing multiple regression
analysis applied to the geographically and ciimatelogically diverse
set of stations of the current study led to realistic estimates of
the tamperature profiles which were conditionally dependent upan
the existence of 1% extreme forcing-tevel temperature T at
previously designated pressure levels PJ). (Modified author
abstract) GRA

N73-30416*# WNational Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.
THREE-AXIS, ADJUSTABLE LOADING STRUCTURE Pstent
Application
Edward J. Lynch and Darwyn T. Gray, inventors (10 NASA) Filed
16 May 1872 12 p
iNASA-Case-FRC-10051-1; US-Patent-Appl-SN-253725} Avail:
NTIS HC $3.00 CSCL 14B

A three-axis, adjustable loading structure is described for
resting the soundness of a structure, such as the skin of an
aircraft, by applying pressure. The device has three electric drives
which permit rapid and accurate measurement of wall angle,
horizontal position, and vertical position of the test device.

K.M.M.

N73-30420# Joint Publications Research Service, Arlington.
Va.
GYRO INSTRUMENTS
8 Aug. 1873 22 p refs Transh into ENGUSH from lzv.
Vuzov, Priborostr. {Leningrad), no, 6, 1973
(JPRS-59740) Avgil: NTIS HC $3.25

Articles are presented on: (1) the influence of the elastic
deformation of the gimbal suspension on the frequency of the
nutational oscillations of a gyroscope; (2) moments acting on a
spherical rotor in a magnetic suspension: and (3) a differentiating
linear accelerometer. Auihar

N73-30422 .Joint Publications Research Service, Arlington, Va.
MOMENTS ACTING ON A SPHERICAL ROTOR IN A
MAGNETIC SUSPENSION
V. V. Llebedev and P. I. Chinayev /n its Gyro Instruments
{JPRS-59740) 8 Aug. 1973 1973 p 7-12 ref Transt into
ENGLISH from lzv. Vuzov, Pribarostr. {Leningrad), no. 5, 1973
p 85-88

Moments due to the non-sphericity of a sphere and the
dissipation of energy in the material of the roter wera considered.
The dependences between the braking moments and precession
moments wera astablished, and methods of their practical
determination are indicated. Author

N73-30446# lllinois Univ., Urbana. Coordinated Science Lab.
THE DESIGN OF AN INTEGRATED AIRCRAFT INSTRUMEN-



TATION DISPLAY SYSTEM UTILIZING A PLASMA DIS-
PLAY/MEMORY UNIT
Michael Lewis McMahan May 1973 99 p refs
(Contracts NODO14-67-A-0305-0021; DAABO7-67-C-0199)
{;;E/);?G.‘:ISBQ: R/-613; UILU-ENG-73-2215) Avail: NTIS CSCL
Background information that was used as the basis for the
design specification of a generalized display processor is prasentad.
included are a review of state of the art airbomne computer
systems, a study of modern aircraft information display philosophy,
and finally the development of a generalizad instrumentation
system architecture. A digital systems model for flat-panel matrix
displays with inherent memary is introduced and one such display
technology, the plasma display/ memory panel is described. The
design of a generalized display processor which will interface
with the airborne CPU and a sami-parallel plasma panel
configuration is also described. GRA

N73-30448# Honeywell, Inc,, Minneapolis, Minn.
ENERGY/ENERGY RATE METER FOR ENERGY MANAGE-
MENT IN FLIGHT Final Report
D. C. Sederstrom, N. R. Zagalsky, and R. C. Mclana Feb.
1973 111 p refs
{Contract NOQQO14-72-C-0194)
(AD-763450: F2038-FR} Avsil; NTIS CSCL 01/4

A 14-month program is described which culminated in
fabrication and limited flight tests of a cockpit metar instrumenta-
tion system displaying aircraft specific energy and energy rate
(specific excess power). Detailed account is given of the analysis
and design processes, including man-in-the-ioop hybrid simulation
and display, through which the meter and its uses were deveioped.
Preliminary flight test results are also cited. Author {GRA)

N73-30460# General Electric Co.. Wilmington, Mass. Aerospace
Instrument Programs.

INTEGRATED ENGINE INSTRUMENT SYSTEM  Final
Technical Report, on Phase 2, 4 Jun. 1971 - 3 Qct. 1972
Richard L. Skovholt, Fred P. Johnson. Walter A. Doerle, Robert
E. Glusick, Martin Fine, and Robert R. Merritt COct. 1972
206 p refs

(Contract N62269-71-C-0331)

(AD-763440; DF72AEE173) Avail: NTIS CSCL 21/§

The document is the Fina) Report for Phase 2 of the Integrated
Engine Instrument Systam (IEIS} Program. This phase s primanly
concerned with daveloping equipment that witl interact with the
display generatar and display terminal developed under Phase 1
of the program so0 that various display formats can be generated
undar a variety of situations. Therefore, typical |EIS display
information will he presented and can be controlled and respanded
to by the pilot. The primary source of data for the various
displays is a scenanio contained in a cassette tape recorder which
is used as a means of mass storage. Interaction with this
scenaric is primarily wia an opesator keyboard.  The task of
generating the information on the scenario has been the result
of display enginegering and information analysis activities.
(Maodifiad author abstract) GRA

N73-304562§ Singer Co.. Glendale. Calif. Librascope Div.
PROJECT REPORT FOR THE MOVING IMAGE RECONNAIS-
SANCE DISPLAY Final Report
William S. Oakleu Griffiss AFB, N. Y.
76 p rafs
(Contract F30B02-71-C-0327)
(Ad-763789; RADC-TR-73-104] Avail: NTIS CSCL 01/3

The report contains the results of a study program designed
to develop techniques for creating a moving image raconnaissance
display. Tha display is to be generated from downward looking
line scan sensor inputs. The study included construction of a
breadboard unit which is described in the report. Author {GAA)

RADC May 1973

N73-30483*§ AiResearch Mfg. Co.. Phoenix, Ariz.
PRELIMINARY DESIGN OF A MINI-BRAYTON COMPRES-

598

N73-30571

SOR-ALTERNATOR-TURBINE {CAT) Final Report
12 Mar. 1973 103 p
{Contract NAS3-16739)
(NASA-CR-133810; APS-5440-R) Avail: NTIS HC$7.25 CS5CL
131

The preliminary design of a mini-Brayton compressor-
alternator-turbine system is discussed. The program design goals
are listed. The optimum systam characteristics over the entire
ranga of powar output were datermined by paerforming a
wide-range parametric study. The ability to develop the required
components to the degree necessary within the Limitations of
present technology is evaluated The sensitivity of the system to
various individual design parameters was analyzed. Author

N73-30546# Royal Netherlands Aircraft Factories Fokker,
Amsterdam. Manufacturing Research and Product Development
Dept.
INVESTIGATION OF THE INFLUENCE OF DUTDOOR
WEATHERING ON THE MECHANICAL PROPERTIES AND
THE QUALITY OF APPEARANCE OF SEVERAL GLASS-
CLOTH REINFOACED THERMOSETTING RESIN LAMI-
NATES Interim Report
R. Scheltes 6 Mar. 1973 70 p
{(FOK-R-1627) Avail: NTIS HC $5.50

Changes in the flexural strength propermies and appearance
of the surface of solid polyester and epoxy glasscloth reinforced
laminates which are applied in primary and secondary construc-
tions in the F-27 and F-28 aircraft. by means of outdoor
weathering, were determined. As parameters saveral manufactur-
ing methods were introduced under differant circumstances such
as variation of time and/or temperature curing, variation of the
atmospheric environment, such as temperature and humidity of
the air, and the presence or absence of paint schema on the
exterior surface of the laminate. ESRO

N73-305584# Air Force Flight Dynamics Lab., Wright-Patterson
AFB. Ohia.
APPLICATION OF OPTIMALITY CRITERION TO FIBEA-
REINFORCED COMPOSITES
N. S.-Khot, V. B. Venkayya. C. D. Johnson. and V. A. Tischier
May 1973 55 p refs
{AD-763732; AFFDL-TR-73-6) Awvail: NTIS CSCL 11/4

The report presents an efficient optimization method. based
on an optimality criteripn @and a numerical search. for tha minimum
weight design of structures made from fiber-reinforced com-
posite materials. A recurrence relation is derived and is
incorporated into the computer program based on the displacement
method of finite element analysis. The optimum design procedure
takes into consideration multiple loading conditions and displace-
ment constraints on the structure. Saveral sample problems
consisting of both isotropic and composite elements are solved
and tha results are presented. Author (GRA)

N73-30571# United Aircraft Comp., East Hartford, Conn.
AN ANALYTICAL METHOD FOR THE SYNTHESIS OF
NONLINEAR MULTIVARIABLE FEEDBACK CONTROL Final
Report, 10 Apr. 1972 - 30 Apr. 1973
Gerald J. Michael and Florence A. Farrar
refs
{Contract NODO14-72-C-0414: NR Proj. 041-435)
(AD-762797; UARL-M941338-2) Avail: NTIS CSCL 12/1

An analytical synthesis method for the feedback control of
nonlinear rnultivariable systems was developed. The synthasis
procedure derived is based on linearizing a system about # set
gf closely-spaced steady-state operating points and applying
linear optimization methods at each point. A single nonlinear
control problerm is thereby reduced to a series of linear control
problems. This permits the use of established analytical and
numerical methods associated with linear optimal control theary.
At each aperating point, an optimal linear feedback controller is
generated by munimizing a guadratic performance criterign.
Weighting factors within each performance criterion enable the
control designer to satisfy performance spacifications by trading-off

Jun. 1873 77 p



N73-30576

System response against control actuation rates. Nonlinear
feadback control is then constructed by combining the series of
linear controliers into a single nonlinear controller whose fesdback
gaing vary with systermn state. (Modified author abstract) GRA

M73-30576 National Lending Library for Science and Technology,
Buston Spa (England).
CHARACTERISTICS OF THE VARIABILITY OF OBLIQUE
AND HORIZONTAL VISIBILITY, FROM EXPERIMENTAL
DATA
M. Ja. Racimor [1973] 8 p refs Transl. into ENGLISH from
Gidromet. Inst., Proc. {Leningrad}, 1971 p 284-289 Presentad
gt the All Union Conf Probiems Mest Safety Supersonic Aviat.
{Leningrad}. 24-26 Mar. 1971
{NLL-M-23046-(5828 4F)) Avail: Natl. Lending Library, Boston
Spa. Engl.: 1 NLL photocopy coupon CSCL 048

The results are presented several hundred simultaneous
measurements of oblique and horizontal visibility, and of the
cloud base height, as taken evary 15 minutes by a group of
meteprological chservers. The measurements were conductad in
the autumn to winter period, for a cloud base of 200 m and
lower. and for a horizontal visibility of 3000 m and less. These
data indicate that the frequency of small relativa changes in
harizontal visibifity predominates over that of changes in oblique
visibility, while large relative changes are preponderant oblique
visibility It is considered significant that for the same values of
the parameters. the mean magnitudes of changes in oblique
and harizontal visibility agree closely with each other. D.L.G.

M73-30641* National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
APPARATUS FOR AIDING A FILOT IN AVOIDING A
MIDAIR COLLISION BETWEERN AIRCRAFT Patent
James H. Schrader and Richard H Couch, inventors {to NASA)
ssued 31 Jul. 1973 13 p Filed 7 Apr. 1872 Supersedes
N72-27703 {10 - 18, p 2463)
{NASA-Case-LAR-10717-1, LUS-Patent-3.750.168:
US-Patent-Appt-SN-242028: US-Patent-Class-343-6.5R;
US-Patent-Ciass-343-112CA}  Avail:  US Patent OHice CS5CL
17G

An apparatus for aiding a pilot in avoiding a midair collision
between aircraft is described A protected aircraft carnes a
transmitter, a transponder, a receiver, and a data processor; and
an intruding cooperating aircraft carries a transponder, The
transmitter of the protected aircraft continuousty transmits a signal
10 the transponders of all intruding aircraft. The transponder of
each of the intruding aircraft adds the altitude of the intruding
arcraft to the signal and transmits it back to the receiver of
the protected aircraft. The receiver selects only the signal from
the most hazardous intruding aircraft and applies it 1o the data
processor. From this selected signal the data processor determines
the closing velocity between the protected and ntruding aircraft,
the range between the two aircraft, their aititude difference and
the time to a possible collision.

Official Gazette of the U.5. Patent Office

N73-308648*§ Nationa! Aeronautics and Space Administration.
Goddard Space Fiight Cenier, Gresnbeit, Wid .
VANGUARD/PLACE EXPERIMENT SYSTEM DESIGN AND
TEST FLAN
Ralph £. Taylor Aug 1973 22 p refs Proposed for presentation
at Internatl. Telemetering Conf. {ITC/USA/'73), Washington,
D . 917 Oct 1973
(NASA-TM-X-70447; X-750-73-232)
CSCL 17G

A system design and test plan are described for operational
evaluation of the NASA-Goddard position location and aircraft
communications equipment (PLACE), at C band (4/6GHz), using
NASA's ship. the USNS Vanguard, and the ATS 3 and ATS 5
synchronous satellites. The Sea Test phase, extending from
March 28, 1973 to April 15, 1973 was successfully completed;
the principal abjectives of the experiment were achieved. Typical
PLACE-computed. pasition-location data is shown for the

Avail: NTIS HC $3.25
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Vanguard. Position location and voice-guality measurements ware
excellent; ship position was determined within 2 nmi: high-quality,
2-way voice transmissions resulted as determined from audience
participation. inteltigibility and articulation-index analysis. A C

band/L band satellite trilateration experiment s discussed.
Author

N73-30647§
D.C
USER'S MANUAL FOR THE LOS ANGELES BASIN
STANDARD TRAFFIC MODEL {CARD DECK/CHARACTER
TAPE VERSION) Final Report
Mark Hildenberger May 18973 14 p refs
(FAA-RD-73-89) Awvail: NTIS HC $3.00

For users of the 1982 Los Angeles Basin Standard Traffic
Model data, precise descriptions of the recorded infarmation fields
and their corresponding farmats are give. Complete lists of the
25 major-size airports investigated and the 73 distinct aircraft
types simulated are also included along with several directly
related references to other documents pertaining specifically to
the Los Angeles Basin Model project. Author

Federal Aviation Administration, Washington,

N73-30648§ Meta Systems, Inc., Santa Clara, Calif.
FLIGHT FLAN POSITION EXTRAPOLATION IN AN AUTO-
MATYED QCEANIC AIR TRAFFIC CONTROL SYSTEM Final
Report, Mar. 1972 - May 1973
Frank V. Gisllanza, Charles P. Giallanza, and James £ 8rown
May 1873 52 p
(Contract DOT-FA72WA-2851)
(FAA-RD-73-72) Avsil: NTIS HC $4.76

A method was developed to extrapolate the position of an
aircraft along its flight plan route based on information contained
in a stored flight plan and current meteorological data. The method
a3sumes great circle flying. Author

N73-30648¢ Mitre Corp, Mclean, Va.
USER'S MANUAL FOR THE LOS ANGELES BASIN
STANDARD TRAFFIC MODEL Final Report
Saul Cohen and Frank Maginnis Apr. 1973 22 p refs
[Contract DOT-FATQOWA-2448)
(FAA-RD-73-88. MTR-B377) Avail: NTIS HC $3.25

For users of the Los Angelas Basin Standard Traffic Model
computer tapes, on the tapas and the format in which the data
is recorded are described, This manual applies to users of a
combined binary/character tape produced on tha IBM System/
360. A list of related documents is given by title and report
number. Author

N73-30660# National Aviation Facilities Experimental Center.
Atlantic City, N.J.
MEASUREMENT AND ANALYSES OF ASR-4 SYSTEM
ERROR. PART 2: ANALYSES Interim Report, Dac.
1969 - Mar. 1970
Allen C. Busch and Paul W. Bradbury Aug. 1973 152 p refs
(FAA Proj. 142-177-010)
(FAA-NA-72-8B7-Pt-2; FAA-AD-73-62-Pt-2} Avail: NTIS HC
$8.75

The positional accuracy of aircraft radar targets as displayed
in an air traffic control airport surveillance radar systam (ASR-4)
was sought as one of the inputs essential for determining aircraft
separation standards. Using inputs from the Atlantic City IN.J.)
ASR-4, the radar targets of two test aircraft were photographed
as displayed in both primary and beacan modes on scan-converted
and PPl displays. The displayed positions were reiated to
simultaneous precision track from single-target instrumentation
radars (EAIR and TAIR) to derive error measures for range. azimuth,
and separation. The analysis program employed a least squares
analysis of variance on some 17 response variables for a set of
six system control variables. Author

N73-30661§ Lincoln Lab. Mass. Inst. of Tech.. Lexington.
DEVELOPMENT OF A DISCRETE ADDRESS BEACON



SYSTEM Quarterly Technical Summary, 1 Apr. - 30 Jun.
1973
1 Jul. 18973 102 p refs
(Contracts DOT-FA72WAI-2B1; F19628-73-C-0002; FAA Proj.
034-241-012)
(FAA-RD-73-101) Avail: NTIS HC $7.25

Activities in development of a Discrete Address Beacon
System (DABS) are described. Included in the report are brief
raviews of. {1} DABS link design modulation and interference
studies; (2) transponder design-cost studies, (3) ATCRBS
transponder tests; {4} transponder antenna/airframe pattern
measurements. and (5] Sensor monopulse antenna-processor
studies. Alsc included are the resuits of system design studies
pertaining to: the impact of locating IPC computation &t the
DABS sensor; the effects of synchronizing ATCRBS sensors:
the effecis on DABS of incorporating Synchro-DABS scheduling
and requirements imposed by netting DABS sensors. Author

N73-30662§ National Aviation Facilities Experimental Center.
Atlantic City, N.J.
TEST AND EVALUATION OF A SYSTEM FOR PRECISE TIME
DISSEMINATION USING DME(VORTAC) SYNCHRONIZA-
TION Final Report, Jul. - Nov. 1872
Vincent J. Luciani Aug. 1973 58 p
(FAA-NA-73-23; FAA-RD-73-104} Avail: NTIS HC $5.00
The test and evaluation of an experimental system designed
to provide precise time to aircraft via a DME {VORTAC) ground
station modified to utilize a cesium-beam atomic clock for a
time base sre discussed. Dats acquirad from a flight test
demonstrated the feasibility of this time-dissemination concapt
for application in time/frequency collision avoidance systams,
The standard deviation of time-dissemination error was found to
be 0.47 microseconds. DME ona-way ranging capability was
also demonstrated, wherain ranging accuracy of a modified
airborne DME operated one-way averagad 0.1-ngutical mile
diffarence over that of an unmodified airborne DME in eonventionat
two-way operaticn, Author

N73-308634§ Mitre Corp.. Mclean, Va.
STATISTICAL SUMMARY OF THE 1982 LOS ANGELES
BASIN STANDARD TRAFFIC MODEL, VOLUME 1 Final
Report
Saul Cohen and Frank Maginnis Apr. 1973 B9 p refs
(Contract DOT-FATOWA-2448; FAA Proj. 013-801-010)
(MTR-8387-Vol-1: FAA-RD-73-87-Vol-1} Avail. NTIS HC
$5.00

The 1982 Los Angseles Basin Standard Traffic Model is
statistically summarized. Included are tha distributions of traffic
by speed. altitude density, and various sircraft categeries. The
1972 distributions are displayed, for comparison with those
projectad for 1982, In addition. an airport by sirport-count betwean
1982 and actual deta is tabulated. and the sffect of excluding
the less busy airports for the 1972 model is investigated.

Author

N73-30864§ Mitre Carp., Mclean, Va.
STATISTICAL SUMMARY OF THE 1982 LOS ANGELES
BASIN STANDARD TRAFFIC MODEL. VOLUME 2 Final
Report
Saul Cohen and Frank Maginnis Apr. 1973 277 o
(Contract DOT-FA70WA-2448; FAA Proj. 013-601-010)
IMTR-8387-Vol-2: FAA-RD-73-87-Vol-2) Avail. NTIS HC
$16.00

The maodsl for the Los Angeles Basin Standard Traffic model
of the 1982 time period is dicussed. The following data are
presented. {1) model snapshots. (2] listing of aircraft in the
snapshot, {3) counts of the aircraft in various categones. (4}
speed and altitude distributions, {B) closest distance measures.
and {6) density maps. Author

N73-30855§ Mitre Corp.. Bedford, Mass.
FEASIBILITY ANALYSIS OF AN AJR TRAFFIC CONTROL
RADAR BEACON SYSTEM_ (ATCRBS) BASED SURFACE

.601

N73.30668

TRILATERATION SURVEILLANCE SYSTEM
1 Jun. - 1 Sep. 1972
John D. Vinatieri Jun. 1973 233 p refs
{Contract DOT-TSC-393)
(AD-763328; FAA-RD-73-75) Avail: NTIS CSCL 17/7
Analysis indicates there are feasible methods for achieving
surveillanga of vehicles on the airport surface by maeans of
time-of-arrival measurements of the vehicle's ATCRBS Transpon-
der reply at three or more receiver sitas. The report contains a
definition of an ATCRBS based surface surveillance system,
analyses of various problems ang tachniques to achieve a
satisfactory data acquisition subsystem. and criteria for canducting
a test program for further verification of feasibility and design.
GRA

Final Report,

N73-306567§# Mitre Comp., Mclean, Va.
AN EXTENSION OF THE THROUGHPUT RUNWAY CA-
PACITY METHODCLOGY TO INCLUDE MULTIPLE GLIDE
PATH LENGHTS AND ANGLES Final Report
May 1973 59 p refs
{Contract DOT-FABINS-162}
{AD-763142; MTR-6338-Vol-5; FAA-0S5-73-3-V-Vol-5]  Avail:
NTIS CSCL 01/2

The report extends the single runway 1FR {Instrument Flight
Rules} capacity methodology developed in MTR-4102 to include
multiple glide path lengths and angles. Particular emphasis was
placed on examples which are representative of short-haul
operations. Analysis was performed to indicate the sensitivity
of the model to the glide path parameters, approach control
systemn precision, separation standards, and approach speed mixes.
A combination of attitude separation on the glide path is considered
as @ means of increasing Capacity. Author (GRA)

N73-30662§ Portland General Electric Co., Oreg.
EVALUATION OF AIACRAFT HAZARDS AT THE BOARD-
MAN NUCLEAR FLANT SITE Final Report
K. Hornyik (Oregon State Unmiv.). A. H. Rubinson {Oregon State
Univ.}). and }. E. Grund May 1973 174 p refs
{PB-220715/7; PGE-2001) Avail: NTIS HC $3.00 CSCL
18E

An assessment is presented of the probability of aircraft
crashing into a proposed nuclear power generating plant located
near Boardman in Morrow County. Oregon. Quantitative estimates
of crash probabilities into the proposed plant are based on analyses
of oparations of commerciab aircraft using Federal airways and
the U.S. MNavy aircraft use of a nearby Nawvy weapons System
Training Facility. GRA

N73-30665* National Aeronautics and Space Administration.
Lewis Research Center. Cleveland. Ohio.
SWIRL CAN PRIMARY COMBUSTOR Patent
Robert E. Jones and Richard W. Niedzwiecki, inventors (to NASA)
Issued 31 Jul. 1973 4 p Filed 27 Qct. 1971 Supersedes
N72-15714 (10 - 08, p 0811}’
(NASA-Case-LEW-11326-1; US-Patent-3.748,853;
US-Patent-Appl-SN-192970; US-Patent-Class-5(-39.65;
US-Patent-Class-60-39.72; US-Patent-Class-60-39.74R;
US-Patent-Class-80-39.66, US-Patent-Class-431-9:
US-Patent-Class-431-173)  Avail:  US Patent Dffice CSCL
21E

A swirl can full annulus combustar, operable over a wide
range of exit average temperatures is used in a high performance
gas turbine engine for advanced aircraft. A large number of
swirl can modules are mounted in an array in sach combustor.

Official Gazette of the U.S. Patent Office

N73-30668*§ MNational Aeronautics and Space Administration.
Lewis Research Center, Claveland, Qhio.

NOISE COMPARISONS FROM FULL-SCALE FAN TESTS AT
NASA LEWIS RESEARCH CENTER

Marcus F. Heidmann and Charles E. Feiler 1873 20 p refs



M73-30668

Proposed for presentation at the Aero-Acoustics Conf., Seattle,
15-17 QOct. 1973; sponsored by ALAA
{NASA-TM-X-68289; E-7637} Avail: NTIS HC $3.00 CSCL
20A
The overall aerc and acoustic design featuras of eight
6-foot-diameter. single stage fans tested in an outdoor acoustic
facility are described. A correlation of the acoustic results for
subsonic tip-speed fans showed the total sound power was
propertional to the mechanical powar imparted to the fan and
the specific work performed on the air to within + or - 2 dB.
The correlation was relatively insensitive to fan design variables
over a broad range of operating conditions. Maximum perceived
noise lavels were generally proportional to the sound power
levels with both noise levels exhibiting a relatively unique increase
with fan pressure ratioc when rormalized by the delivered thrust.
Author

M73-30889*# El-Sum Consuitants, Atherton, Calif.
DIAGNOSTIC TECHNIQUES FOR MEASUREMENT OF
AERODYMARMIC NOISE IN FREE FIELD AND REVERBER-
AMT ENVIRONMENT OF WIND TUNNELS
H. M. A. EI-Sum and O. K. Mawardi May 1973 126 p refs
(Contract NAS2-6872)
{MASA-CR-114636) Avail: NTIS HC $8.50 CSCL 20A
Techniques for studying aerodynamic noise generating
mechanisms without disturbing the flow in a free field, and in
the reverberation environment of the ARC wind tunnel were
investigated along with the design and testing of an acoustic
antenna with an electronic steering control. The acoustic
characteristics of turbojet as a noise source, detection of direct
sound from a source in a reverberant background, optical
diagnostic methods, and the design characteristics of a high
directivity acoustic antenna. Recornmendations for further studiss
are included. F.Q.S.

M73.30677¢# Deutsche Forschungs- und Versuchsanstalt fuer
Lutt- und Raumfahrt, Porz {West Germany). Abteilung Stroemun-
gen Geringer Dichte und Hohar Enthalpie.
DERNSITY AND TEMPERATURE MEASUREMENTS IN
HNOMRADIATING GASES BY AMALYSIS OF SCATTERED
LIGHT [MOEGLICHKEITEN DER STREULICHTAMALYSE
ZUR DICHTE- UND TEMPERATURMESSUNG IN NICHT-
STRAHLEMDERN GASEN|
G. Schweiger and M. Fiebig Bad Godesherg. West Ger.
Bundesmin. fuer Bildung und Wiss. Jul. 1972 35 p refs In
GERMAN; ENGLISH summary Sponsored by Bundesmin. fuer
Bildung und Wiss.
{BMBW-FB-W-72-20] Avail. NTIS HC $3.75; ZLDI. Munich
6.75 DM

The possibility of analyzing nonradiating flow in wind tunneis
using light scattering experiments was investigated. A theoretical
analysis of the Rayteigh, Themson, MIE scattering, and resonance
scattering showed that gas density and temperature, electron
density, can be measured from gas light scattering analysis. The
determination of local gas density by the light scattering technique
was proved by experiments. Possible application of laser light
scattering technique to the investigation af ablation during
atmaspheric entry of space vehicles is presented. ERS0O

M73-3068B6F Massachusetts Inst. of Tech. Cambridge. Dept.
of Mechanicai Engineering.
INVESTIGATION OF JET NOISE USING OPTICAL HOLO-
GRAPHY Final Report, Feb. - Aug. 1972
Richard F. Salant Apr. 1973 60 p refs
(Contract DOT-TSC-146)
(PB-220641/5; DOT-TSC-146-2; DOT-TSC-OST-73-11)  Avail:
NTIS HC $450 CSCL 148

Holographic interferograms were made of cold, laboratory
scale, supersonic air and nitrogen jets in the Mach number range
of 2.1 to 3.4, and of helium jets in the Mach number range of
1.5 to 2.85. These holograms demonstrate that the acoustic
field tn the vicinity of such jets is dominated by Mach wavas,
ea.ch_ of which can be traced back to a generating disturbance
within the jet. The Mach waves are generated from an axial
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position slightly downstream of the nozzle exit to a position
near the tip of the potential core. Measurements of Mach angle
indicate that the average convection velocity of the generating
disturbances in the air/nitrogen jet is approximately B4% to
90% of the jet velocity for the Mach number range of 2.1 to
2.7. and approximately 77% of the jet velocity for the Mach
number range of 2.8 to 3.4. {Modified author abstract) GRA

N73-30727¢ Lincoln Lsb., Mass Inst. of Tech. Lexington.
ADVANCED ELECTRONIC TECHNOLOGY Quarterly
Technical Summary Report, 1 Feb. - 30 Apr. 1973
Melvin A Herlin, Herbert G. Weiss, and Alan L. McWhorter
1% May 1973 2B p
{Contract F1962B-73-C-0002: AF Proj. 649L)
(AD-763731: ESD-TR-73-61) Avail: NTIS CSC| 20/12

The Quarterly Technical Summary covers the period 1 February
through 30 April 1973. It consolidates the reports of Division
2 (Data Systems), Division 4 [Air Traffic Control}, and Division
8 (Sokid State) on the Advanced Electronic Tachnology Fro-
gram. Author {GRA)

N73-30735 Rolls-Royce, Lid.. Derby |England}.
SOURCES OF NOISE IN AERO-ENGINES
D. A A. Marshall 1872 25 p refs Presented at the 1st
Intern. Symp. on Air Breathing Engines
Copyright.  Avail:  lssuing Activity

Aircraft engine noise sources and expected reduction in
noise around airports with the use of high bypass ratio engines
are discussed. The change from low to high bypass ratio has
produced a marked noise reduction and character change
transferring the dominance from jet noise with a low frequency
roar to the fan, compressor, and turbine noise which are
characterized by discrete tone and broadband ncise of generally
higher frequency than jet noise. To control and assess aircraft
engine noise, single measurement unité which allow regulatory
action have besn developed. Methods of conducting the acoustic
measurements are described. Results of acoustic measurements
are presentad in graph form, Authar

N73-30736# Detroit Diesel Aliison, Indianapolis, Ind.  Allison
Div.
COLLECTION AND ASSESSMENT OF AIRCRAFT EMIS-
SIQONS BASE LINE DATA TURBOPROP ENGIMNES (ALLISON
T56-A-15) Final Technical Report, 1 Jun. - 16 Aug. 181
J. M. Vaught, W. M. Parks, 5. E. J. Johnsen, and R. L Johnson
Sep. 1971 69 p refs
{Contract EPA-68-04-0029)
{EDQR-7200} Availl. NTIS HC $550 CSCL 21E

Computerized data handling and statistical analysis programs
were developed, exhaust emissions of eleven production TE6-A-15
engines were measured. and a landing-takeoff emission test cycle
was develaped. Author

N73-30737*# Scientific Translation Service. Santa Barbara.
Calif.

INVESTIGATION OF THE HEAT TRANSFER BETWEEN THE
GAS AND CASING IN THE AREA OF THE INTER-VANE

CHANNELS OF THE STATOR AND GUIDE VANES OF
TURBINEE
V. |. Lokay. M. N. Bodunov, V. A. Podgarnov, and A. G. Karimava
Washington NASA 3 Sep. 1973 12 p refs  Transl into
EMNGLISH fram Izv. Vyssh. Ucheb. Zaved., Awiats. Tekh. (Kazan).
v. 15, no. 3, 1972 p B2-67
{Contract NASw-248B3)
(NASA-TT-F-15051) Avail: NTIS HC $3.00 CSCL 21E

Heat transfer betwesn a gas and a turbine casing in the
intervane channels of stators and guide vanes is studied Author

N73-30747# Marquardt Corp.. Van Nuys, Calif.

RECENT ADVANCES IN MIXED CYCLE ENGINE DESIGN
AND APPLICATION

Arnold Brema 1972 25 p Presented at 1st Intern. Symp. on



Air Breathing Engines. Marseille. 19-23 Jun, 1972
Avail: NTIS HC $3.25

The relative merits of various mixed cycle engines are reviewed
and the impact an ¢component choices of the application of the
propulsion system is given, Emphasis is placed on the super-
charged ejsctor ramjet system and it$ relative merit compared
for advanced aircraft propulsion. The advantages of multi-mode
operation of the propulsion system are outlined and critical
component technologies are briefly reviewed. Author

N73-30749*§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland. Ohio.
TAANSIENT ANALYSIS OF ENERGY TRANSFER CONTROL
{ECT} AND COMPRESSOR ELEED COMNCEPTS OF REMOTE
LIFT FAN CONTROL
James F. Sellers Washington Sep. 1973 64 p refs
lzNASA-TM-XAZSGS; E-7437) Awvail: NTIS HC $3.50 CSCL
1E

The transient performance of two concepts for controt of
vertical takeoff aircraft remote 1ift fans is analyzed and discussed.
Both concepts employ flow transfer betwean pairs of lift fans
located in separate pans of the aircraft in order to obtain
attitude control moments for hover and low-speed flight. The
results presented are from a digital computer, dynamic analysis
of the YJI87/LFA60 remaote drive turbafan. The transient
responsas of the two systems are presented for step demands
in lift and momaeant. Author

N73-30750§ British Aircraft Corp. Weybridge {England).
Commercial Aircraft Div. .
AN AIRCRAFT DESIGNER'S REVIEW OF SOME AIRFRAME
AND ENGINE INTEGRATION CONCEPTS
P. R. G. Williams and D. J. Stewart 23 Jun. 1972 26 p refs
Presented at 1st Intern. Symp. on Air Breathing Engines. Marseille,
France, 19-23 Jun. 19872 :
Avail. NTIS HC §3.50

Attention was given 1o buried engines in thae tear fuselage
which ingest fuselage boundary layer air. it is shown that this
type of integrated installation potentially offers significant
improvements in overall performance, especially if cruise Mach
numbers are to be increased into the high subsomc/transonic
speed range. It is noted that in the application of boundary
layer ingestion the realization of the potential gains and the
engineering of the installation would be easier with an aRt fan
rather than a front fan engine. Authar

N73-30752§ Roils-Royce. Ltd,, Derby (England).
DEVELOPMENT OF THE OLYMPUS TURBOJECT TQ MEET
SUPERSONIC CIVIL TRANSPORT REQUWREMENTS
A. B. Straet 1971 33 p ref Presented at the 1st Intern.
Symp. on Air Breathing Engines. Marseille, 19-23 Jun. 1972
Avail: NTIS HC $3.75

Modifications to the Olympus turbojet engine are described
that make it suitable for civil operation. The maoditications to
the following engine components are discussed: compressors,
main shafts, bearing compartments. combustion systam. turbine.
and control system. Pollution control. servicing, and engine
monitoring are also described. F.OS.

N73.30783%§ National Aeronautics and Space Administration.
Lewis FMesearch Center, Cleveland. Chio.
STEADY STATE ANALYSIS OF ENERGY TRANSFER
CONTROL {ETC} AND COMPRESSOR BLEED CONCEPTS
OF REMOTE LIFT FAN CONTROL
James F. Sellers Washington Sep. 1973 38 p refs
{NASA-TM-X-2876; E-7436) Avail: NTIS HC $3.00 CSCL
21E

Tweo new concepts of control for VTOL aircraft remote lift
fans are analyzed and discussed. Both concepts employ flow
transfer among lift fans located in separate parts of the aircraft
in order 10 obtain attitude control moments in hover and low-speed
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fiight. The resuits presented are from a digital computer analysis
of the YJ97/LF460 remole drive turbofan, although qualitative
conclusions should apply to any remote fan systam. The hasic
operating principles of the two systems are described, and their
steady-stata moment generating capabilities are discussed.
Lift-racovery strategies for component failures are also anii.yzad.

uthor

N73-30766§ Air Force Systems Command, Wright-Patterson

AFB, Ohio. Foreign Technology Div,

SHUTTERLESS PULSO-RAMJET ENGINE

Wemer Eick 7 Jun. 1973 15 p refs Transl. into ENGLISH

from Flug-Rev. Int. (West Germany), no. 8, 1972 p 27-31

(AD-763173; FTD-HC-23-468-73) Avail: NTIS CSCL 21/5
The report describes the development of a transonic jet enging

that has the capability of ingesting air without the aid of a

COMpressor. GRA

N73-30B00%# National Asronautics and Space Administration.
Amas Research Center, Moffett Field, Calif.
MISSION PLANNING FOR PIONEER SATURN/URANUS
ATMOSPHERIC PROBE MISSIONS
Byren L Swenson, Edwerd L Tindle, and Larry A. Manning
Washington Sep. 1273 20 p refs
(NASA-TM-X-2824; A-4934) Availl NTIE HC 82.76 CSCL
22A

Mission planning for B serias of atmospheric prabe missions
10 Saturn end Uranus using e modified Pionear spacacraft launched
in 1878 and 1980 was exemined. The operational options and
the associated systems requirements consistent with the major
scientific goals and spacecraft constraints of the missions is
summarized. It is feasible to obtain in-situ atmospheric measure-
ments in the atmosphere of Saturn and Uranus down to a pressure
leval of 10 bars using 8 common probe and spacecraft design.
Spacecraft can be launched to both objectives with an adequate
launch window in 1979 and 198¢ using a Titan/Centaur launch
vehicle with a TE-364-4 upper stage. Cther scientific abjectives
can be accomplished by the flyby spacecraft. Encounters with
the satellits Titan and RF occultations of Saturn, the ring system
of Saturn, and Urapus can ba obtained. Author

N73-30857 National Lending Library for Science and Technology,
Boston Spa (England).
THE WIND LOAD ON STRUCTURES
G. A. Savitskii 5 Jun. 1973 86 p refs Transl. into ENGLISH
of the publ “Vetrpvaya MNagruzka na Sooruzheniya” Moscow,
izd-vo Lit. po Stroit. 1972
(NLL-Lib-Trans-1705-152059))  Avail: Natl. Lending Library,
Boston Spa, Engl.. 9 NLL photocopy coupons

The regional wind load intensity map was formulated enthe
basis of flat regions. Local relief peculiarities at a given geographic
point are not indicated in the map because of numerical
deficiancies in the disposition of the metecrological stations and
the small scale of the map. Thus major significance attaches to
general data concerning the effect of valleys. hills, mountain
systermns, large water surfaces, urban development with tall
buildings. large wooded areas. etc. In view of the random nature
of the phenomengn, an estimate of the calculated wind speed
and an analysis of the effects of its gustiness can only be made
on the basis of mathematical statistics. The wind Ioad on structures
depends not only on the dimensions of the structure and the
wind speed, but also on their structural shape. characterised by
aerodynamic coefficients. The only guarantee for correct design
of structures is a chear-cut physical representation of the effect
of wind on the structures, based among other things on adjacent
scientific disciplines, in particular applied climatology, aeradyna-
mics. mathematical statistics, and oscillation theory. Author

N73-30864*}] National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.

STATUS OF TWO STUDIES ON ACTIVE CONTROL OF
AERCELASTIC RESPONSE



N73-30866

trving Abel and Matnard C. Sandford Washington Sep. 1973
29 p refs
(NASA-TM-X-2809: L-9251}) Avail: NTIS HC $3.00 CSCL
20K

The application of active control technology to the suppression
of flutter hgs been successfully demonstrated during two recent
studies in the Langley transonic dynamics tunnel. The first study
involved the implementation of an aerodynamic-energy criterion,
using both leading- and trailing-edge controls. to suppress flutter
of a simplified delta-wing model. Use of this technique has resulted
in an increase in the flutter dynamic pressure of approximataly
12 percent for this model at a Mach number of 0.9 Analytical
mathods used to predict the open- and closed-loop behavior of
the model are also discussed. The second study. was conducted
to establish the effect of active flutter suppression on a model
of the Bosing B-52 Contral Configured Vehicle (CCV). Some
preliminary results of this study indicate significant improve-
ments in the damping associated with the critical flutter maode.

Author

N73-30866* 4
and Control Div.
METHODOLOGY FOR A DECISIOM OF THE STATIC TEST
OF LARGE VEHICLES
Gary L. Marntin and Innes Bouton Fab. 1973 66 p refs
(Contract NASB-26918)
[NASA-CR-124366: T1-42520-73-20} Avail. NTIS CSCL 20K
Considerations are reported of factors and objectives of the
design procedures for static tests as part of the structural
verification. Data is presented which supports the effectiveness
of the test in the function of error-disclosure. Also, data passing
the static test. The costs and risks associated with both test
alternatives are discussed and combined with respect to the
possible outcomes of the decision. A decision model, based on
cost-effectiveness, is then derived and several design procedures
are reviewed in the light of the model to demonstrate the utility
of the maodel. Author

Techrnology. Inc.. Dayton, Ohio.  Instruments

M73-308B76# Aeronautical Research Labs., Melbourne {Aus-
tralia).
TWO FHASE EVAPORATIVE COOLING QF AN AEROFOIL
B. Parmingtun Oct. 1872 28 p refs
(ARL/ME-338) Avail: NTIS HC %350
Preliminary experiments on two phase cooling of an airfoil
immersed in a stream of combustion gas at temperatures of
800. 900, 1000, 1100, and 1200 C were conducted. Over the
stated temperature range. the airfoil metal temperature varied
fram 170 C to 230 C giving a gas to metal temperature difference
of 607 C to 982 C respectively The application of the two
phase cooling systern ta gas turbine blade cooling is proposed.
Autheor

N73-30882¢ Cranfield Inst. of Technology (England). School
of Mechanical Engineering.
CURRENT PROBLEMS AND TRENDS IN GAS TURBINE
COMBUSTION
Arthur H. Lefebwre 1972 38 p refs Presented at 1st Intern.
Symp. on Air Breathing Engines, Marseille. France. 19-23 Jun.
1972
Avail: NTIS HC $4.00

The combustion performance requirements of gas turbine
engines are discussed. The problams involved in gas turbine
combustion are: {1) aititude relighting for aircraft engines, {2}
combustion of fuels ranging from natural gas to residual oil,
and (3} wide variations in compressor discharge pressure.
temperature, and airflow. Various methods for improving gas
turbine combustion and reducing the amounts of emissions in
the exhaust gases are descnbed. The influence of aerodynamic
processes on the design of matching fuel injection systems is
analyzed. Author

N73-309094 Natianal Transportation Safety Board, Washington.
p.C
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THE SAFETY BOARD Annual Report, 1972
1972 70 p
Avail: S0D $0.55

The National Transportation Safety Board reported ta
Congress, concerning the work they had performed in 1972
Their investigativns into air taxi safety, the Chicago train crash,
and pipeline damage and rapid shutdown are highlighted. Problem
areas and investigations into aviation and surface transportation
safety are reported. Their recommendations for legislation and
rulemaking are presented. along with certificate and license
appeals of airmen and seamen. JAM.

N73-30816§ Committee on Aeronautical and Space Sciences
[U. 5. Senate).
TOWARD A BETTER TOMORROW WITH AERQONAUTICAL
AND SPACE TECHNOLOGY From Hearings on Fiscal Year
1974 NASA Authorization Act
Washington GPQ 1973 206 p refs Hearings before Comm.
on Aeron. and Space Sci., 93d Congr.. 1st Sess.. 6 and 14 Mar.
1973
Avail: S0OD HC $1.55

A Congressional hearing 1o review the accomplishments of
NASA and to forecast the expected future accamplishments was
held. Reports submitted on NASA contributions to aviation and
space fhght are presented. The impact of NASA programs on
industry and the civilian community are analyzed. The benefits
to be derived from artificial satellite programs are explained.
Examples of technology utilization and transfer are submitted.
The desirability of publicizing the space program benefits is
stressed. Author

N73-30917# National Aeronautical Lab.. Bangalore {India).
[RESEARCH PROGRESS IN AERODYNAMICS, PROPUL-
SION, ELECTRONICS, INSTRUMENTATION, AND MATH-
EMATICAL SCIENCES] Annual Report, 1971 - 1972
1972 971 p refs
Avail: NTIS

Research activities are discussed, including topics such as:
aerodynamics, propulsion, structural sciences. materials science.
electronics, instrumentation, and mathematical sciences. Pilot plant
projecis are also reviewed. Members of the executive council
and research teams are mantioned, as well as various publications
and seminars. JAaM.

N73-30918¢§ Federal Aviation Administration. Washington,
D.C.
ENGINEERING AND DEVELOPMENT FROGRAM PLAN:
FROGRAM STRUCTURE AND GBJECTIVES
1 Jdul. 1973 40 p
(FAA-ED-00-A]) Avail: NTIS $4.00

Program plans are presentad covering the present twenty-two
engineering and development programs within the Federal Aviation
Administration. These plans are reguired ta provide more detailed
information on the objectives, goals, program struciure, technical
approach, respurces, possible implementation, and a number of
other aspects for each of these programs. This planning process
has been formalized in order to provide a record of the status
and avaslability of each plan. An introductory background is
program areas, and an index of the plans, available or under
preparation. Author

N73-30925f Factory Mutual Research Corp.. Norwood, Mass.

FIRE PROTECTION STUDY: USAF MOBILITY PROGRAM

STRUCTURES AND LARGE AIR FORCE WAREHOUSES

Technical Report on Phase 2, Nov. 1971 - Nov. 1972

L. M. Krasner and D. G. Goodfellow Kirtland AFB, N. Max.

AFWL May 1972 70 p refs

(Contract F29601-70-C-00BZ; AF Proj. 683IM)

(AD-762948; AFWL-TR-72-246) Avail: NTIS CSCL 13/12
The report describes the second phase of a fire protection

study comprising. (1) evaluation of self-contained poriable

extinguishing systems meeting specific criteria for the protaction



af Ajr Force Mobility Program structures {Potential alternative
pratection systems are described, compared, and discussed for
the various types of bare-base structures. The discussion includes
inart gas systems, low expansion foam systems. high expansion
foam systems. dry chemical systems and vaporizing ligquid
systems); and {2} the development of a 0.64-inch orifice upright
prototype sprinkler for Air Force warehouse retrofit applications.
The success criteria were based upon penetration, drop size,
and distribution data previously generated for a pendent version
of a large onfice retrofit sprinkler. Nonfire tests were conducted
to mbnioT changes in the above parameters as design changes
were instituted.  These tests are described and discussed in
detail. A successful large-scale fire test was conducted which
verifiad initial findings Author [(GRA}

N73-30926*§ Wisconsin Univ., Milwaukee.
FINITE ELEMENT ANALYSIS AND COMPUTER GRAFHICS
VISUALIZATION OF FLOW AROUND PITCHING AND
PLUNGING AIRFOILS
Theodore Bratanow and Akin Ecer Washington
1973 72 p refs
(Grant NGR-50-007-007%]
(NASA-CR-2249) Avail: NTIS HC $3.50 CS5CL C1A

A general computational method for analyzing unsteady flow
around pitching and plunging airfoils was developed. The finite
element method was applied in developing an efficient numencal
pracedure for the solution of equations describing the flow around
airfails. The numerical results were employed in conjunction with
computer graphics techniques to produce visualization of the
flow. The investigation involved mathematical model studies of
flow in two phases: (1) analysis of a potential flow formulation
and (2) analysis of an incompressible, unsteady. viscous flow
from Navier-Stokes equations. Author

NASA Sep

N73-30927*} Creare. Inc.. Hanaver, N.H.
PRESSURE RECOVERY PERFORMANCE OF CONICAL
DIFFUSERS AT HIGH SUBSONIC MACH NUMBERS
Francis X. Dolan and Peter W. Runstadler. Jr. Washington NASA
Jul. 1973 146 p refs
{Contract NAS3-15331)
INASA-CR 2299, TN-165) Avail: NTIS HC $450 CSCL O1A
The pressure recovery performance of conical diffusers has
been measured for a wide range of geometries and inlet flow
canditions. The approximate level and lecation {in terms of diffuser
geometry of optimum periormance were determined. Throat Mach
aumbers from low subsonic (m sub t equals 0.2} through choking
Im sub t equals 1.0) were investigated in combination with
throat blockage from 0.03 to 0.12 For fixed Mach number.
performance was measured over a fourfold range of inlet Reynolds
number Maps of pressure recovery are presented as a function
of diffuser geometry for fixed sets of inlet conditions. The nfluence
of inlet blockage. throat Mach number, and inlet Reynolds number
is discussed. Authar

N73-2092B*¢  Scientific Translation Service, Santa Barbara,
Calif.
STUDY OF THE FLOW AROUND SHARP-EDGED SLENDER
DELTA WINGS WITH LARGE ANGLES OF ATTACK
D, Hummel Washington NASA Sep. 1973 29 p refs Transl
into ENGLISH from Z. Flugwiss. [W. Germany}, v. 15, Oct. 1967
p 376-385 Presented at the 10th Meeting for the Aerodynamic
Group of the WGLR, Munich, 8 Dec. 1966
|Contract NASw-2483)
(NASA-TT F-15107] Avail: NTIS HC $350 CSCL D1A
Evaluation of measurements carried out ona sharp-edged
slender delta wing af an aspect ratio of 1 at an angle of attack
of 205 degrees and 2 Reynalds number RE - 900.,000. The
bound vortex lines in the lifting surface were determined from
the measured velocities of the outer edge of the boundary layer
on the upper and fower side of the wing In the ragion of
maximum lift, the voitex breakdown was prevented by means
of suction within the vorticas. Measurements of forces and
pressure distributions show a considerable increase of hft due

805

N73-30932

to suclion within the vortices. The reasons for the decrease of
lift on sharp-edged slender wings at targe angfes of attack are
discussed. Authar

N73-30929*¢ National Aercnautics and Space Administration.
Langley Research Center, Langley Station, Va
LOW SPEED AERODYNAMIC CHARACTERISTICS OF AN
AIRFOIL OPTIMIZED FOR MAXIMUM LIFT COEFFICIENT
Gene J. Bingham (Army Air Mobility R and D Lab., Ft. Eustis.
Ve.) and Allen When-shin Chen Washingten Dec 1872 54 p
refs
(NASA-TN-D-7071; L-8491) Avail: NTIS HC $350 C5CL
o1A

An investigation has been conducted in the Langley jow-
turbulence pressure tunnel to determine the twe-dimensional
characteristics of an airfoil optimized for maximum litt coefficient
The design maximum Lt coefficient was 2.1 at a Reynolds number
of 9.7 million. The airfoil with a smooth surface and with surface
roughness was tested at angles of attack from 6 deg to 26 degq,
Reynolds numbers (based on airfoil chord) from 2.0 miliion 10
129 milien, and Mach numbers from 010 to 035 The
experimental results are compared with values predicted by theory
The experimental pressure distributions observed at angles of
attack up to at least 12 deg were similar to the theoretical
values eacept for a slight increase in the expenmental upper-
surface pressure coefficients forward of 26 percent chord and a
maore severe gradient just behind the minimum-pressure coefficient
locativn. The maximum it coefficients were measured with the
medel surface smooth and. depending on test conditions, varied
from 1.5 1o 1.6 whereas the design value was 2.1 Author

373—30930*# Bolt, Beranek., and Newman. Inc. Canoga Park,
ahf
A STUDY OF TRAILING EDGE BLOWING AS A MEANS
OF REDUCING NOISE GENERATED BY THE INTERACTION
OF FLOW WITH A SURFACE
Terry D. Scharton, Benjamin Pinkel, and John F. Wilby 28 Sep.
1973 54 p refs
{Contract NAS1 9559
(NASA-CR-132270: BEN-2593) Avad: NTIS HC 5475 CSCL
O1A

A systemn for recucing the noise generated when a jet impinges
agamst s flap s described. The eddies formed by the alternate
zongs of positive and negative pressure on the flap surface are
identified as the sound source. In the proposed concept, a stream
of low velooity secondary air is ejected from a slot near the
trailing edge of the Hap as a buffer between the flap and 1he
primary air jet to reduce the intensity of 1he fluctuating surlace
pressure field near the flap edge and thus reduce the intensity
of the aerodypamic neoise. Author

N73-30931f# Oeutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Parz {West Germany). Inst. fuer Angewandte
Gasdynamtk.
AERODYNAMIC COMPARISON OF TWO REAR FUSELAGE
SHAPES (PENCIL-POINT AND KNIFE-EDGE) [AEROODY-
NAMISCHER VERGLEICH ZWEIER RUMPFHECKFORMEN
(SPINDELHECK UND TUBENHECK]]
Gerhard Schulz and Karl Wichmann 30 Mar. 1972 65 p refs
In GERMAN: ENGLISH summary
(DLR-FB-72-25) Avail: NTIS HC $5.25: DFVLR. Porz, West Ger.
23.10 DM

In arder to optimise the aerodynamic shape of the rear part
of aircraft fuselages, two madels with the same shape rotational
front part but with different rear parts were developed. The Ffirst
rear part was an axisymmetric body. while the second ran our
into a knife-edge. The influence of the knife-edge rear part {also
calied ‘tube rear part’) on the aerodynamic forces and moments
were investigated using lateratl force and pressure distribution
measurements. ESRD

N73-3083245 Royal Aircraft Establishment, Farnborough
{England), Aerodynamics Dept



N73-30933

THE CALCULATED GROWTH OF LIFT AND MOMENT ON
A SWEPT WIMNG ENTERING A DISCRETE VERTICAL GUST
AT SUBSOMIC SPEEDS
H. € Garner London Aeron Res Council
Supersedes RAE-TR-72010: ARC-33854
{ARC-CP-1241; RAE-TR-72010; ARC-33854) Avail: NTIS HC
$5.00: HMSO 95p. PHI $3.80

Unsteady aerodynamic forces on a wing Gue fo a uniform
step gust are expressed as a sine transform of those due to
sinusoidal gusts over the spectrum of wavelength. The sinusoidal
gusts are treated by subsonic lifting-surface theory until the
wavelength becomes so small as to demand excessive terms in
the chordwise loading. Beyond this, the substitution of piston
theory is discussed for a wing representative of design for subsonic
cruise. Lift and pitching moment are calculated for normal entry
into a step gust at Mach numbers 0.4 and 0.8, with reascnable
succass In the latter case. The results far small distances of
penetration are examined critically. It 15 recommended that the
propartional growth of aerodynamic force be taken between the
results af pistorr theary and the piresent method of small distances
before approaching the fatter result, which leads 10 the correst
asymptotic behavior soon after the wing 15 cornpletely immersed
in the gust The investigation ends with some calculations by
the present method of normal entry into a ramp gust and by
mston theory for oblique entry into & step gust. Authar (ESRO)

1973 58 p refs

N73-30933# Royal Aircraft Establishment. Bedford {England].
Aerodynamics Dept.
MEASUREMENT OF THE INTERMAL PERFORMANCE OF
A RECTANGULAR AIR INTAKE HAVING VARIABLE
GEOMETRY COMPRESSION SURFACES AT MACH
MUMBERS FROM 1.7 TO 2.6 PART 2. THE EFFECT OF
INCIDENCE
C. S Brown and E. L Goldsmith  London ARC
refs
(ARC-CP-1242} Awvail: NTIS HC S5BD, HMSO t 1.20; PH:
£4.90

Measurements were made of the internal perfarmance of &
rectangular intake having variable geometry compresston surfaces,
The measurements were made within a range of Mach numbers
from 1.7 1o 246 at angles of incidence up to 10 degrees. The
Reynolds number based on intake height was abour 16 timeas
ore millon for Magh numbers above 2 and 0.6 times one million
for Mach numbers below 2. It was determined that shock patterns
can be used to predict accurately maximum mass flow and shock
pressure recovery providad the assumption s made that the
nitial wedge angle is increased by just under cne ‘degree. It is
alse shown that simple assumplions can be made as to the
form of the shock pattern in order to extend these predictions
into regions of shock detachment which arise inevitably when
the ntake is at large angles of incidence. Author {ESRG]

1873 B7 p

M73-30934¢ Rovyal Auacraft Estabiishment, Bedford (England).
Aeradynamics Dept.
MEASUREMENT OF THE INTERNAL PERFORMANCE OF
A RECTANGULAR AIR INTAKE WITH VARIABLE GEOM-
ETRY AT MACH NUMBERS FROM 1.7 TO 2.6, PART 1
C. S. Brown and E. L. Goldsmith London Aeron. Res. Council
1873 71 p refs Supersedes RAE-TR-71159; ARC-33681
(ARC-CP-1243-P1-1, RAE-TR-71159; ARC-3368%) Avail: NTIS
HC $575%: HMSO £ 1.10; PHI $4.30

Measurements were made. of the internal performance of a
rectangular intake having variable geomstry compression surfaces.
The measurements have been made over a range of Mach numbers
fram 1.70 to 2.46. The Reynolds number based on intake height
was betwean 1.27 and 1.54 milion. Pressure recaveries at zero
bleed are wel! below those predicted from simple shock patterns.
but there is a substantial gain with increase of bleed flow
particulady at Mach numbers above 2. Subcritical stable flow
range correlated quite well with the Ferri instabdity ¢riterion.

Author [ESRO)

N73-30935§ Royal Awcraft Establishment. Farnborough
{Engtandl. Asrodynamics Dept.
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THE LIFT AND STALLING CHARACTERISTICS OF A 35 deg
SWEPT BACK WING DESIGNED TO HAVE IDENMTICAL
CHORDWISE PRESSURE DISTRIBUTIONS AT ALL
SPANWISE STATIONS WHEN NEAR MAXIMUM LIFT
D. 5. Woodward and D. E. Lean London Aeron Res. Council
1973 135 p refs Supersedes RAE-TR-71050: ARC-33417
(ARC-R/M-3721; RAE-TR-71050: ARC-33417} Avail. NTIS HC
$8.75: HMSO £ 4.80: PHI $18.65

A 35 degree swept back wing with aspect ratio of 7 has
been designed so that the planform gives a constant spanwise
coefficient of lift distribution. while the camber and twist
distributions, coupled with local thickness moedifications, combine
to provide identicat chordwise pressure distributions at all
spanwise stations at an overall coefficient of [ift of 0.8 At mid-sem|
span the airfoil section normal to the mean sweep line was
12.2 percent thick and the design coefficient of lift was chosen
to be close to the maximum value obtawned cxperimentally for
this section Overall forces. flow visualization, and pressure plotting
rests were conducted at three Reyrnolds numbers,

Authar [ESRG)

N73-30938§ Grumman Aerospace Corp. Bethpage, N.Y.
Research Dept
ON VISCOUS AND WIND-TUNNEL WALL EFFECTS IN
TRANSONIC FLOWS OVER AIRFOILS
Rabert E. Melnik and David €. Ives Jul. 1973 21 P orefs
Presented at the Bth AIAA Fluid and Plasma Dyn. Conf, Palm
Springs, Calif., 16-18 Jul. 1973
(AD-764133. RE-459.J) Avail: NTIS CSCL 01/3

An extensive correlation betwsen wind-tunnel data and
finite-difference solutions of the exact potential-flow equation
was performed.  Two procedures are compared, ong using the
Kutta condition and tho other using the expenmental lift coefficient
to determine the circulation. The numerical calcuiations are used
to extract viscous and wall interference effects from the data,
The correlation results indicate that viscous effects on lift are
greater than 30%. even for tusbulent boundary layers and
Reynotds numbers greater than 2 x 10 to the seventh power. |t
1s shown that viscaus effects can be almost completely accounted
for in numerical calculaticns by adjusting the circulation 1o matgh
the experimental |ift. Author {GRA!}

N73-30937 Tennessee Univ., Knoxviile,
TURBULENCE AND AERODYNAMIC NOISE CHARACTER-
ISTICS OF JET FLAP TYPE EXHAUST FLOWS Ph.O.
Thesis
Guenter Otto Herbert Schrecker 1972 163 p
Avail:  Univ. Microfilms Order No. 73-12436

An experimental investigation of the aerodynamic noise and
flow field characteristics of internal-flow jet-augmented flap
configurations is presented. A parametric study of the infiuence
of the Mach number (subsonic range only), the slot nozzle aspect
ratio and the flap length on the overall radiated sound power
and the spectral composition of the jet noise as measured in a
raverberation chamber was conducted. Mean and fluctuating
velocity profiles, spectra of the fluctuating velocity and space
correlograms were measured in the flow fieid of jet flaps by
means of hot-wire anemometry. An attempt was made to estimate
the overall scund power radiated by the free mixing region that
ales ot the orifice of the slot nozzle (prmary mixing region!
relative to the overall sound power generated by the free mixing
region that originates at the trailing edge of the flap (secondary
mixing regian) Dissert, Abstr.

arigin

N73-30938*4 Aeronautical Research Associates of Princeton,
Inc., N.J.
INTEGRATED LIFT/DRAG CONTROLLER FOR AIRCRAFT
Patant Application
John W. Dicott. Edward Seckel, and David R. Ellis, inventors (10
NASA) Filed 23 Mar. 1972 25 p
{Contract NAS2-5589)
{NASA-Case-ARC-10456-1: US-Patent-Appl-SN-237491) Avail:
NTIS HC $3.25 CSCL 01C

An integrated lift/drag controlier for aircraft is described.
The system integrates the contrel of engine power and devices



which are capable of altering the lift/drag ratio of a powerad
aircraft. Specsfic application is ta control the glide path angle
and air speed of the aircraft during approach, flare, touchdown,
rollout, and emergency descents. Chagrams of the system and
details of the operation are presented. PNF

N73-30938%) National Aeronautics and Space Administration.
tangley Research Center. Langley Station, Va.
LOW-SPEED AERODYNAMIC CHARACTERISTICS OF A
FUSELAGE MODEL WITH VARIOUS ARRANGEMENTS OF
ELONGATED LIFT JETS
Raymond O Vogler and Kenneth W. Goodson Washington Aug.
1973 86 p refs
{NASA-TN-D 7299, L-B753)
01A

Data were obtained far a round jet located on the center of
ihe boitom of a fuselage and far elongated slots separated
spanwise by distances of 0.8 and 1 2 of the fusetage width
The effect of yawing the slots, inclining the jets iaterally, and
combining slot yaw with jet inclination was determined. Data
were obtained in and out of ground effect through a range of
effective velocity ratios and through a range of sideslip angles.

Author

Avail: NTI5 HC $3.7% CSCL

N73-30940%§ National Aeronautics and Space Administration,
Flight Research Center. Edwards. Calif.
COMPARISONS OF PREDICTIONS OF THE XB8-70-1
LONGITUDINAL STABILITY AND CONTROL DERIVATIVES
WITH FLIGHT RESULTS FOR SIX FLIGHT CONDITIONS
Chester H. Wolowicz and Roxanah B. Yancey Washingtan Aug.
1973 44 p refs
INASA.TM-X-2881; H-773) Avail: NTIS
01C

Preliminary correlations of flight-determined and predicted
stability and control characternstcs of the X8-70-1 reported in
NASA TN D-4578 were subject to uncertainties in several areas
which necessitated a review of prediction technigues particularly
for the longitudinal characteristics Reevaluation and updating of
the criginal predictions. including aeroelastic corractions, for six
specific flight-1est conditians resulted in improved correlations
of static pitch stability with flight data. The ariginat predictions
for the pitch-damping derivative. on the other hand, showed
betier corelation with flight data than the updated predictions.
It appears that additional study is required in the application of
aeroelastic corrections to rigid model wind-tunnel data and the
theoretical determination of dynamic derivatives for this class of
aircraft. Authaor

HC $3.00 CSCL

N73-30941%# Columbia Univ, New York.
Uinit.
ANNOYANCE JUDGEMENTS OF AIRCRAFT WITH AND
WITHOUT ACOUSTICALLY TREATED NACELLES
Paul N. Borsky and Skipton Leonard Washington NASA  Aug.
1973 73 p
(Grant NGL-33-008-118)
(NASA-CR-2261) Avail: NTIS HC $3.00 CSCL 01C

A series of subjective response laboratory tests were
conducted to determine the effectiveness of reducing aircraft
noise by treating the aircrafl engine nacelles with acoustically
absorbent material, A total of 108 subjects participated in the
magnitude sstimation tests. The subjects were selected from
parsons who had previously been interviewerd and classified
according to selected psychological characteristics. The subjects
lived in three general areas located at three specified distances
frorn New York's Kennedy Airpart. The aircraft signals used
the tests consisted of tape recordings of the landing approach
noise of a B-727 aircraft under normal operating conditions.
These recordings were slectronically altered to simulate an aircraft
with acoustically treated nacelles to achieve noige reductions of
approximately 6 EPN¢B and 12 EPNd8. The results from these
tests indicate that significant reductions in annoyance resulted
from the synthesized nacelle treatments Author

Noise Research

N73-30942§ Snciete Nationale d'Etude et de Construction de
Moteurs d Aviation, Pans (France).
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N73-30946

DIRECTIONAL EQUIPMENT FOR REDUCING JET NOISE
AT HIGH SPEED [DISPOSITIES DIRECTIONNELS DE
REDUCTION DU BRUIT DES JETS A GRANDE VITESSE]
R.-G. Hoch. M. Julliand, and H Lacambe [1972] 32 p refs
In FRENCH Presented at st Intern. Symp. on the Progr. of
Aviation Reactors, Marseille, 19-23 Jun 1972
Awvail: NTIS HC $3.75

A study was made of methods used 10 reduce the noise
ejected hy Concorde propellers at different speeds. The equipment
developed to suppress the noise along with aerodynamic
parameters and geometrics is described. Trans!. by E.H.W.

N73-30943*} National Aeronautics and Space Administration.
Ames Research Center. Moffett Field. Calif.
COMPUTERIZED PRELIMINARY DESIGN AT THE EARLY
STAGES OF VEHICLE DEFINITION
Thomas J. Gregory Sep. 1973 35 p refs
(MASA-TM-X-62303) Avail: NTIS HC $3.75 CSCLO1C
Criteria for acceptance of early design information, modern
methods of providing it. and suggestions for defining adequate
levels of resources to accomplish the objectives of the activity
are described. Specific exampies of the most difficult type af
early design studies, those requinng significant undeveloped
technology. are used to discuss these points. The examples include
design studies and cost estimates of kouid hydrogen fueled aircraft,
ablique winged aircraft and remotely piloted vehicles. Authar

N73-30044%# National Research Council of Canada. Ottawa
{Qntario). Unsteady Aerodynamics Lab.
SUPERSONIC EXPERIMENTS ON DYNAMIC CROSS-
DERIVATIVES DUE TO PITCHING AND YAWING OF
AIRCRAFT-LIKE VEHICLES
K. 4. Orik-Ruckemann, J G. LaBerge. and E. S Hanff  Aug.
1973 45 p cefs
[Contract NASw-2369)
(NASA-CR-114663; LTR-IUA 24) Avail: NTIS HC $4.25 CSCL
01C

A wind tunnel apparatus has been deveioped and constructed
for the determination of momant cross-derivatives due 1o pitching
and yawing on models at moderate angles of attack and sideslip.
The apparalus can-also be used to determine the direct
moment derivatives in pitch and yaw. Experimental results were
obtained at Mach 2 on a cone-wing-fin configuration at angles
of attack and sideslip up to 15. Although at small values of
these angles the cross-derivatives were always negligibly smail,
measureable effects were sometimes observed, at afl angles of
attack included in this investigation (ie. up to 15 deg). when
the angie of sideslip was 10 deg or 15 deg. Authar

N';;:3-309_45# Natienal Transportation Safety Board, Washington,
D.C.
AIHRCRAFT ACCIDENT REPORT: NORTH CENTRAL
AIRLINES, {INCORPORATED, MCDONNEL DOUGLAS
DC-9-31, N954N AND DELTA AIR LINES, INCORPORATED,
CONVAIR CV-880, NS807E, O'HARE INTERNATIONAL
AIRPORT, CHICAGO, ILLINOIS, 20 DECEMBER 1972
5 Jul 1973 45 p
{NTSB-AAR-73-15} Avait NTIS HC $4.25

An aircraft accident invoiving the collision of a DC-9 and a
CV-880 at the intersection of a runway and a taxiway a1 O'Hare
International Airport, Chicago, llflinois on 20 December 1972 is
reported. The probable cause of the accident was failure of the
traffic control system to insure separation of the aircraft during
a peried of restricted visibility, Incomplete and ambiguous
instructions from the traffic controder are cited as wall as failure
of the CV-880 flight crew to request clarification of commumica-
tion, Author

N73-30946§ Mitre Corp.. Mclean, Va.

CIVIL AVIATION MIDAIR COLLISIONS ANALYSIS,
JANUAHRY 1964 - DECEMBER 1971

T. R Simpson, R. A. Rucker, and J P. Muray
FAA May 1973 174 p refs

{Contract DOT-FATOWA-2448)

Washingten



N73-30947

(MTR-6334; FAA-EM-73-8} Avail: NTIS HC $10.75

A statistical analysis of civil aviation midair collisions occurring
during the peried Janwary 1964 1o Decembar 1971 is presented.
The effectiveness of the air traffic control system in preventing
midair collisions is assessed. Problem areas far which solutions
are required are identified The analysis shows that mo midair
callisions occurred when both aircraft were identified and under
radar/beacon surveillance, under pasitive control, and both pilots
conformed to their air traffic control clearances. Authar

N73-30947# National Transportation Safety Board, Washington,
oC
AIRCRAFT ACCIDENT REPORT: WUNITED AIR LINES,
INCORPORATED BOEING 737, N3031U CHICAGO-
MIDWAY AIRPORT, CHICAGO, ILLINOIS, 8§ DECEMBER
1972
B Dec. 1972 65 p rels
[NTSB-AAR-73-16: SA 435) Avail: NTIS

The crash of a Baeing 737 aircraft during an mnstrument
appreach to Chicago-Midway airport, [Hinois on 8 December 1972
is reporled. The ancraft crashed in a residential area approximately
1.5 miles from the runway approach. The probable cause of the
accident was the pilot's failure to exercise positive flight
management during the approach, which culminated in a critical
deterioration of airspeed into the stall regime. Author

N73-30948%§ United Aircraft Corp., Stratford, Conn.  Sikorsky
Aarcraft.
APPLICATION OF COMPOSITES TO HELICOFTER AIR-
FRAME AND LANDING GEAR STRUCTURES Technical
Report, Jul. 1972 - Feb. 1973
M. J Rich, G. F. Ridgley. and D. W. Lowry Jun. 1973 138 p
refs  Sponsored in part by Army Air Mobility R and D Lab.,
Hamptor. Va
{Cantract NAS1-11688)
(NASA-CR-112333) Availll NTIS HC $9.00 CSLL 01C

A prebminary design study has indicated that advanced
camposite helicapter airframe structures can provide significant
system cost advantages in the 1980's. A seven percent increase
in productivity and a five percent reduction in life cycle cost are
projected. Due 1o their compiexity, landing gear structures do
not substantially benefit fram the use of advanced composites.
The most successful concept was found to be all-molded
composite moduiar panels. which provide integral skin/stringer
and frame subassemblies. These subassemblies significantly
reduce the number of parts relative to present construction The
subassemblies are mechanically jointed together for economical,
rapid final assembly and permit field replacement in the event
of major damage. Author

N73-30949%¥ Bell Helicopter Co.. Fart Worth, Tex.
V/STOL TILT ROTOR STUDY. VOLUME 5: A MATHEMATI-
CAL MODEL FOR REAL TIME FLIGHT SIMULATION OFf
THE BELL MODEL 301 TILT ROTOR RESEARCH AIR-
CRAFT
P. B. Harendra, M. J. Jogiekar, T. M. Gaffey, and R L. Marr
13 Apr. 1973 285 p refs
{Contract NAS2.6599)
{(NASA-CR 114514, Bell-301-02%-001-Vol-5)  Avail. NTIS HC
$1525 CS5CLO1C

A mathematical model for real-time flight sirmulation of a
tilt rotor research aircraft was developed The mathematical model
was used 10 support the aircraft design, pilot training, ang
proof-of-concept aspects of the development program. The
structure of the mathematical model is indicated by a block
diagram. The mathematical model differs fram that for a
conventional fixed wing aircraft principally in the added require-
ment 1o represent the dynamics and aerodynamics of the rotors,
the mteraction of the roter wake with the airframe, and the
rotor control and drive systems. The constraints imposed on the
mathematical model are defined Auther

N73.30950%} Bell Helicopter Co., Fort Worth. Tex.
V/STOL TILT ROTOR STUDY. VOLUME 6: HOVER, LOW
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SPEED AND CONVERSION TESTS OF A TILT ROTOR
AEROELASTIC MODEL (MODEL 300}
R L Marr, K. W. Sambell, and G. T. Neal
326 p refs
(Cantract NAS2-6599)
(NASA-CR-114615; Bell-301-099-002-Vol-6) Avail. NTIS HC
$18.60 CSCL Q1C

Stability and contro! tests of a scale model of a tilt rotor
research aircraft were conducted. The characteristics of the model
for hover, low speed, and conversion flight were analyzed. Hover
tests were conducted in a rotor whirl cage. Helicopter and
conversion tests were conducted in 8 Jow speed wind tunnel
Data obtained from the tests are presented as tables and
graphs. Diagrams and illustrations of the test equipment are
provided. Author

16 May 1973

M73-30851*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Siation. Va.
EFFECT OF REYNOLDS NUMBER AND ENGINE NACELLES
ON THE STALLING CHARACTERISTICS OF A MODEL QF
A TWIN-ENGINE LIGHT AIRPLANE
Vernard E. Lockwood Washingtan Deg 1972 36 p refs
INASA-TN-D-7109; L-B591} Avail: NTIS HC $3.0¢ CSCL
mc

The investigation was made on a 1/18-scale mode! of a
twin-engine tfight airplane. Static lapgitudinal, lateral, and
directional characteristics were obtained at O deg and plus or
minus b deg sudeslip at a Mach number of about 0.2. The
angle of attack varied from about 20 deg at & Reynolds rumber
of 0.39 times one million to 13 deg at a Reynoids number af
3.7 times ane million, based on the reference chord. The effect
of fixed transition, vertical and horizontal tails, and nacede fillets
was studied. Author

N73-30952*# PRac (G V. R and Associates, Sherman Oaks,

Calif.  Aerodynamics and Propulsion Technolngy.

ANALYTICAL LIFT FAN NOISE STUDY Interim Report,

13 Apr. 1971 - 13 June 1972

G. V. R Rao, Wing T. Chu, and R V¥ Digumarthi

1973 7B p refs

{Contract NAS2-6401)

{NASA-CR-114576) Avail: NTIS HC $6.00 CSCL 01C
Based on reasonable estimates of flow conditions occurring

in an axial fan, acoustic radiation from various noise sources s

evaivated. Results of computations on twa specific fans are

presented, and relative significance of the wvarious sources is

examined. Authar

13 Jul

N73-30953§ Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Dberpfaffenhofen {West Germany).
Abteifung Flugbahnen. )
DESIGN OF A LATERAL FLIGHT DIRECTOR
Wolfram Schattenmann 13 Jul. 1972 42 p refs In GERMAN;
ENGLISH summary
DLR-FB-72-44) Avail: NTIS HC $4.25. DFVLR, Parz, West Ger.
12,80 DM

In designing a Flight Direct (FD). two aspects have to be
considered: effective director-vehicle-system performance and
good pilot rating. Recently the knowledge about the human
controlfer has reached a level where the analytical design of a
manual control system is possible. With regard to the FD design
principles for a FO were developed and applied to a longitudinal
FD in landing approach. In the present paper, a lateral FD is
designed for the same requirements. The state variables for
computing the FD-signal are specified and their influence on
the system FD-pilot-vehicle is analytically estimated.

Author (ESAROQ)

N73.30964# Deutsche Forschungs- und Versuchsanstait fuer
Luft- und Raumfahrt, Goettingen (West Germanyl. Inst. fuer
Aeroelastik.
AIRGCRAFT FLUTTER SIMULATION BY MEANS OF THE
ELECTRONIC ANALOG COMPUTER WITH SPECIAL
REGARD TO STRUCTURAL NONLINEARITIES Ph.D.



N
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N

Thesis - Tech. Univ. ‘Brunswick
E. Breitbach 24 Jan. 1973 128 p refs In GERMAN; ENGLISH
summary
(DLR-FB-73-30: AVA-FB-7228) Avall: NTIS HC $8.50: DFVLR.
Porz, West Ger. 39 DM

The fundamental theoretical relations for aircraft fluttar
simulation by means of an electronic analog computer and a
general description of an appropriate computer mechanization
are presented, Processing from Lagrange's egquations, the
governing aeroslastic stability equations are given in terms of
natural mode functions. With regard to a real time flutter
simulation, the unsteady aerodynamic forces are determined by
application of the two-dimensional incompressible strip theary
including Wagner's function for arbitrary non-uniform motions.
The practical application of the developed method is demonstrated
for a wing-aileron system and some typical results are presented
and discussed. As a special advantage of the analog simulation,
the influence of a nonlinear spring in the aileron hirge on the
flutter stabdity is investigated for numerous variations of spring
characteristics. Auther (ESRD)

N73-309554 Royal Aircraft Establishment, Farmborough
(England). Structures Dept
COMPARATIVE TURBULENCE FOR A CANBERRA AND A
VULCAN FLYING TOGETHER AT LOW ALTITUDE
J. K. Curran London Aegron. Res. Council 1973 26 p rofs
Supersedes RAE-TR-71100: ARC-33862
(ARC-CP-1244; RAE-TR-71100; ARC-33862) Avail: NTIS HC
$380; HMSO 45p: PHI $1.95

Measurements ware made of the response of turbulence of
two aircraft, a Vulean and a Canberra, whila flying togsther
over land and over the sea. Gust velocities derived from the
normal acceleration of the two sirgraft were compared ang
reference made to the spectral densiies of the normal accalera-
tions to account for differences in the results. Additional
information on aircraft response was obtained from the spectra
of wing strain maasured near the wing root. Author (ESRO)

N73-30968# Lockheed Missiles and Space Co., Palo Alte, Calif.
Research Lab,
POSTBUCKLING BEHAVIOR OF A SECTION OF THE B-1
AFT INTERMEDIATE FUSELAGE Technical Report, Jul. -
Dec. 1972
J. 8kogh and P. Stern May 1973 51 p refs
(Cantract F33615-69-C-1523, AF Proj. 1467)
(AD-763813; AFFDL-TR-73-63) Avail: NTIS CSCL 01/3

A section of the B-1 aft intermediate fuselage consisting of
a combination of flat and curved panels was analyzed for
postbuckiing strength under a combination of torgue and axial
loading. The analysis. which extended to load levels about ten
times the lvad that produces the first buckle. was carried out
rigerously by the use of the finite-difference computer code
STAGS. The results show that the fuselage section does not
collapse at the applied load were calculated. These data can be
used as inputs for a finits-element analysis of the fusalage
section, Author (GRA)

N73-308B7# Pennsylvenia State Univ.,, University Park. Dept.
of Aerospace Engineering.
STRUCTURAL DYNAMICS OF A HMELICOPTER ROTOR
BLADE M.5. Thesis
Michaal D. Rudy Jun. 1873 163 p refs
(Grant DA-AROID)-31-124-71-G13}
(AD-763934: PSU-AERSP-73-6; ARCD-8334-2-E) Avail: NTIS
CSCL 01/3

In the investigation of the structural dynamic ptoblems
associated with a helicoptar rotor blade, a fully articuiated rotor
blade is considared in the analysis of the aeroslastic model
Therefora, there are three degrees of freedom considered;
flapping. torsion, and lead-lag. The ffapping and torsional motions
are coupled ineetially and the lead-lag motion is uncoupled from
the other mations. The study is concerned with developing an
aeroslastic model which takes inte consideration the effects of
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N73-30961

the shea-ing force and rotary inertia upon the fundamental
freguencies and mode shapes of the rotor blade. Also. the
effect of inertial coupling between fiapping and torsion on the
fundarnental frequencies and mede shapes is considered.
Author (GRA}

N73-30868¢ United Aircraft Corp., Stratford, Conn. Aircraft
Div.
HELICOPTER GUST RESPONSE INCLUDING UNSTEADY
AERODYNAMIC STALL EFFECTS Final Report
Russell R. Bergquist May 1973 57 p refs
{Contract DAAJO2-71-C-0024)}
{AD-763957; USAAMRDL-TR-72-68)
Q1/1

/?he Sikarsky/UARL Normal Mode Rotor Aeroelastic Analysis
{Computer Program Y-200} was modified to provide the capability
of predicting the gust-response characteristics of pure and
compound, single-totor helicopters, including the effects of
unsteady aerodynamics on rotor blade stall. The analysis was
appiied to examine the effects or rotor configuration, flight
condition. and gust profile variables on rotor response characteris-
ucs. Only the shart-term, controls-fixed response was investigated.
The results were used 10 assess the accuracy of the gust-aileviation
factor relation given by MIL-S-B688 (ARG! and USAAVLABS
Technical Report 689-1 and to provide a basis for developing a
more accurate relation.  in addition, the impact of the gust on
other quantities of interest such as blade vibratory moments
and forces was briefly studied. Finally, an assessment of the
relative importance of some of the assumptions in the analysis
was also madse. [Modified author ahstract) GRA

Avail: NTIS CSCL

N73-30859¢ Air Force Systems Command. Wright-Patterson
AFB, Ohic. Foreign Technology Div.
INVESTIGATION OF KINEMATIC PARAMETERS OF A JET
AIRCRAFT IN A TAKE-OFF RUN
O 5 Neklyudov 7 Jui. 1873 13 p refs Transl into ENGLISH
from Tr. Lvauga {USSR), no. 24, 1965 p 77-81
(AD-7B4314; FTD-HT-23-709-73) Avait. NTIS CSCL 01/2
The kinematic paramaters of a jet aircraft in a take-off run
are studied in the repart, Tha method of the expenmental study
of parameters of a take-off run of an awcraft by means of the
motion-picture recarding o landing Lights is sxamined. The
exparimental and theoretical examination of the problam leads
to the construction of a centain universal dapendence which can
be used in the programming of the take-off run of a jet aircraft.
Author (GRA)

N73.-309604 Grumman Asrospace Corp.. Bethpage, N.Y.
Research Dept.
OPTIMAL LIFTING RE-ENTRY BY REDUCED-ORDER
APPROXIMATION
W. ODwyar and H, Hinz May 1973 60 p refs
(AD-764132; RE-457] Avail: NTIS CSCL a1/2

A faster method for computing optima! three-dimensional
trnjgctories that maximize the landing footprint of a lifting re-entry
vehicle has been developed. The method uses Bnergy approxima-
tions based on the assumption that the fiight path angle is
small and the flight path anguler rate is zero. Thus, the vertical
component of lift is considered aqusl to the weight minus
centrifugal relief, and the equation of motion ara reduced in
ordgr from six 10 four. Because of this simpiification, the classical
indiract mathod of the calculus of variations is used to compute
families of optimal solutions Using data corresponding to one
of the space shuttle configurations, computations have been
carried out for both unconstrained trajectories and for solutions
that have asrodynamic heating rates and lift coefficients fimited
to specified values During the investigation, severa) interesting
analytical finds were uncovered that could be used as a basis
far an onboard guidance scheme. Author [GRA)

N73-30961# Army Engineer Waterways Eaperiment Station.
Vicksburg, Miss.

SURFACE VELOCITIES AND TEMPERAYURE CHANGES
FOR C-130, C-141, AND C-5A EXHAUST BLASTS AND
C-5A WING-TIP VORTEX Final Report



N73-30962

James W. Carr Jun 1923 43 p refs
(DA Proj. 170-62112-A-131}
(AD-764228. AEWES-Misc-Paper-5-73-61} Avail: NTIS CSCL
01/2

/The report describes a series of field investigations conducted
to determine exhaust-biast velocities and temperatures at the
ground level for various aircralt and the wing-tip vortex velocity
of the C-DA. Measurements of exhaust-blast velocities and
temperature rise duning static conditions were collected for C-130.
C-141%, and C-5A aircraft. Taxi, breakway, and [(ift-off tests were
conductéd with the C-141 and C-5A to record vetocity during
actual aircraft operations, Wind velocity created by the wing-tip
vortex of the C-BA was recorded during actlual aircraft operations.
Resutts of these tests indicate that temperature increases from
engine exhaust blasts are not sufficient to cause defrimental
effe;ts on runway surfacing in use to date.  (Modified author
abstract) GRA

N73-30962§ Washinglon Univ., Seattle. Dept. of Aeronautics
and Astronauncs.
AN EXPERIMENTAL INVESTIGATION OF WIND TUNNEL
WALL CORRECTIONS AND TEST LIMITS FOR V/STOL
VEHICLES Final Report, 1 Jul. 1969 - 30 Jun. 1972
William H. Rae Jr. and Shojiro Shindo 12 Jul. 1973 38 p
refs
{Grant DA-ARO{D}-31-124-G809)
{AD-764255; ARQOD-45086-5-T) Avai: NTIS CSCL 01/3

The report deals with an experimental investigation of some
of the problems associated with wind tunnei testing of V/STOL
type aircraft. The models used in the study were either rotors
aor propelters acting as a rotor. Various size and shape wind
tunnel test sections were simulated by the use of inserts installed
within a larger main wind tunnel test section. The study
wwestigated the application of wind tunnel wall corrections to
models with large values of downwash. A physical limit, called
flow breakdown, to the size and allowable dewnwash for a given
modei-tunnel combinalion was also studied. {Modified author
abstract) GRA

N73-30963§# Minnesota Univ., Minneapolis, Dept. of Aerospace
Engineering and Mechanics.
WIND TUNNEL DRAG AND STABLLITY OF SOLID FLAT
CIRCULAR. T-10, ANO RINGSLOT PARACHUTE MODELS
WITH CENTERLINES Final Report, Jun. 1968 - Dec. 1972
H. G. Heinrich and R. A. Noreen May 1873 141 p
{Contract F33615-68-C-1227, AF Proj. 6065)
(AD-764364: AFFDL-TR-73-17) Avail. NTIS CSCL 01/3.
Wind tunnel measurements of the aerodynamic force
coefficients of solid flat circular, T-10, and ringsiot parachute
modets with and without centerlines were made. Test conditions
were M = 0.1 and Re/ft ~ 67C.000 on models with a nominal
diameter of approximately 16 in. The results showed general
similarities in the effects of various cemterline lengths on the
differest models.  With centerline lengths about equal to the
suspension line length. tangent force increases from 20% to
26% were obiained. At these configurations the force in the
centerling is about one-half the 1otal tangent force. The model
trim angle and slope of the moment curve at that point were
determined These show the solid flat circular and T-10 madels
to be iess stable, whiie the ringslot parameters ware nearly
unchanged. Author {GRA)

N73-30964§ Geargia Inst. of Tech.. Atlanta. School of Aerospace
Engireering.
STUDIES IN LOW SPEED FLIGHT
1967 - 31 May 1973
Rabert L. Carlson. Arnold L. Ducoffe, Robin B. Gray, James €.
Hubbartl, and Howard M. McMahon Jun. 1973 27 p vefs
{Contract DAHC04-68-C-0004)
{AD-764264; AROD-T-2-29-E) Avail: NTIS CSCL 01/3
Research studies on problems in low speed flight conducted
under the THEMIS program are summarizad for the period from
i October 1967 1o 31 May 1973, Results of investigations on
heavily loaded ducted fans, vortex-wake analysis of a single-bladed
hovering rotor, rotor blade flutter analyses, jet-in-crosswind, wall
jets. and instability in tensioned sheets with cutouts are described.

Final Report. 1 Oct.
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Lists of publications which describe the research are given and
the faculty and student participation in’ the program is Sum-
marized. 7 Author (GRA)

-

N73-30985{ Technology. Ing., baymn. Ohio.
OPERATIONAL USE OF UWH-1H HELICOPTERS IN SOUTH.
EAST ASIA Final Report, 16 Apr. 1971 - 31 Qct, 1872
Raymond B. Johnson, Jr. Larry E. Clay. and Ruth E. Meyers
May 1973 242 p refs
{Contract DAAJO2-71-C-0039; DA Proj. 171-82208-AA-82)
(AD-764260; USAAMRBDL-TR-73-158) Awail: NTIS CSCL
01/2

/Fram operational usage parameter measurements on three
UH-1H helicopters, 203 hours of valid multichannel -flight data
were recorded while the helicapters operated from bases in
Southeast Asia. Data were processed and analyzed according to
four flight phases, called mission segments: ascent. Maneuver,
descent, and steady state. Data are presented in the form of
time and occurrence tables, cumulative frequency distribution
curves, and exceedance curves, These data indicate the time
spent in the mission segmenis and parameter ranges; the number
of peak parameter values occurring in the ranges of the given
parameter during each of the mission segments, and in the ranges
of one or more related parameters; and the ume tc reach or
exceed given maneuver or gust normal load factors. The data
presented were tecorded between September 1971 and March
1972, Author {(GRA|

N73-30966F Southwest Research Inst., San Antonio, Tex.
AN EXPERIMENTAL STUDY OF SXIRT FLUTTER ON
SURFACE EFFECT TAKE-OFF LANDING (SBETOLlI CRAFT
Final Report
R. L Basg and J. E Johnson Jun. 1873 61 p refs
{Contract N62269-73-C-0216}
[AD-764137) Avait: NTIS CSCL 01/3

The report summarizes all work perfoermed in conducting an
experimental study of surface effect take-off and landing (SETGLI
craft skirt flutter. The test results reported were obtained utilizing
two-dimensional madels representing typical trunk sagrmant
configurations. Test results obtained with these models are being
used to provide baseline flutter data for 2 corresponding theoretica
effart. In addivon to providing data for the thecretical work,
these model tests were directed ioward discovering the types
of flutter oscillations that can occur, the mechanisms that are
important in predicting the occurrence and magnitude of skirt
fiutter and the ranges of parameters over which flutter can
oceur. Auther {GRA)

N73-30967§ Naval Air Davelopment Center, Warminster, Pa
Air Vehicle Technology Dept.
AN EVALUATION OF THE NEED FOR DECK MOTION
PREDICTION ON THE WAVE-OFF ADVISORY SYSTEM Fina!
Report
Ronald L Nave 12 Jul 1973 32 p
|AD-764518. NADC-73155-30} Avail: NTIS CSCL 01/2

A statistical modet of the carrier wave-off situation is
developed using experimentally measured data for carrier deck
motion and aircraft approgch geometry. This model is used 10
estimata the effect of ramp mation on the operation of the
WOAS [Wave-0Off Advisory System). in this manner the
performance gains that could be achieved by adding a Deck
Maotion Prediction System to the WOAS are evaluated.

Authgr (GRA)

N73-30968)f Armmy Foreign Science and Techrotogy Center.

Charlottesville, Va.

NONLINEAR VIBRATIONS OF PIPELINES CONTAINING

FLOWING FLUIDS

15 Mar. 1973 6 p refs Transl. into ENGLISH from Samoleto-

strogenie i Tekhnika Vozdushnogo Fleta (USSR) no. 21, 1970

p 56-58

[AD-764154; FSTC-HT-23-1974-72) Avail: NTIS CsSCL 01/3
The report presents a study of the oscillations of aircraft

hydraulic systems containing a pressurized fluid. GRA



N73-30969# National Materials Advisory Board, Washington,
D.C

APPLICATION OF FRACTURE PREVENTION PRINCIFLES
TO AIRCRAFT Final Report
Feb. 1973 274 p refs
iContract DA-49-083-D3SA-3131)
{AD-764513: NMAB-302) Avai: NTIS CSCL 01/3

The elements of current fracture control plans and associated
tachnologies were reviewed. After reviewing the status.
applicability, and potential of the elements and technologies, it
was concluded that fracture control plans and development of
related technologies not only afford an opporlunity to reduce
catastrophic failures of aircraft structures and structural mainte-
nance but also can help to guantify many structural material,
design, nondestructive evaluation, and maintenance decisions that
now are made on a relatively gualitative basis. The Committee
recommended carelul trade studies, together with cautlon and
flexibility. in the use of existing criteria and priar to the issuance
of new criteria, {Modified author abstract) GRA

N73-30970# Grumman Aerospace Corp., Bethpage, N.Y.
TRACKECD AIR CUSHION RESEARCH VEHICLE: DYNAM-
{C5 SIMULATION PROGRAM USER'S MANUAL Final
Raport
E. Magnani, R. Lee, and R Coppolino Qct. 1973 206 p refs
(Contract DOT-FR-10039}
(PB-21998B4/2; PMT-B4-R72-07; FRA-RT-73-19) Avail: NTIS
HC $3.00 CSCL 13F

A digital computer program was generated for use on the
IBM 370/165 to evaluate the dynamic characteristics of the
tracked air cushion research wvehicle. The manual provides a
summary review of the analytical basis, the construction of the
computer program and the necessary instructions for the use of
the pragram. The analytical model is formulated with the
primary objective of obtaining vehicle ride qualities. The major
vehicle components (body, chassis. guidance cushiens and
lavitation cushions) supporied by the vehicle suspension system
are represented in @ dynamic mathematical modal with a maximum
of twenty degrees of freedom. The non-linear response of this
model 10 rigid and flexible guideway excitatons, turn and
suparelevation excitations, and aerodynamic forces are obtained

using numerical integration. Author (GRA}
N?73-30971# Duke Univ., Durham, NC.  Dept. of Civit
Enginteering.

LOADING CRITERIA AND DYNAMIC RESPONSES OF A
GUIDEWAY FOR AIR CUSHION VEHICLES Final Report
James F. Wilson Feb. 1973 69 p refs
(PB-221688/5. FRA-RT-73-32) Avaii: NTIS HC $450 CSCL
13F

The purpose of the report is threefold. first, to review alt
available contract reports to determine loading criteria for proposed
tracked air cushion vehicle guideways: second. to present methods
for caleculating dynamic responses of double-span beam-type
guiderails and soil supported slabs subjected 10 high speed vehicle
Ipading, and third, to obtain the dynamic icad factors for the
guiderail and slab components. Assumning that the post-supported
guiderails are dynamically uncoupled from the slabs. dynamic
load factors of up to 2.8 are calculated here for the rails, and
these are n substantial agreement with previously reported
results. {Modified author abstract} GRA

N73-31064 Joint Publications Research Service, Ariinrgtan, Va.
STATISTICAL ERROR ANALYSIS OF AM RADIO ALTIME-
TERS WITH PHASE READOUT
V. V. Tsvetnov /n fts Radar Theory and Prachce {JPRS-56143)
1 Jurj. 1973 p 71-96 refs Transl into ENGLISH of the book
"Teoriya i Tekhnika Radiolokatsii” Mascow. Machine Building
Press p 71-86 {For availability see N73.310564 22-Q7)

A study was made of the effect of the extent of the earth's
surface on the statistical structure of tha signals of a phase
radiai altimeter with ampiitude modutation and a conerent detector,

f=]
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N73-31087

The altitude readings were analyzed It was demaonstrated that
under certain conditions, the phase mfarmation about the
measured ahitude can be suppressed Auvthor

N73-31065 Joint Publications Hesearch Service, Arhngton, Va.
EFFECT OF THE TYPE OF DETECTION ON THE STATISTI-
CAL PROPERTIES OF THE SIGNAL IN AN AM RADIO
ALTIMETER WITH PHASE READOUT
V. V. Tsvetnov /n sits Radar Theory and Practice {JPRS-56143})
1 Jun, 1873 p 100-124 refs Transl, mta ENGLISH of the
book “Teoriya + Tekhnika Radwlokatsi”™ Moscow, Maching
Building Press p 96-120 (For avaiiability see N73-31054 22-07)
The effecl of the type of detection an the statistical properties
of the signal in amplitude modulation radio altimeters with phase
readdut was investigated. It was demonstrated that the application
of a guadratic or synchronous detector instead of a coherenmt
detector improves the phase and amplhitude statistical characternis-
tics of the signal. The synchronous detector is unable to eliminate
the effect of suppression of the phase and range finding
informaticn. Author

N73-31068 Joimt Publications Research Service. Arlington, Va.
STATISTICAL ERROR ANALYSIS OF AN FM RADIO
ALTIMETER WITH PHASE READOUT
Yu. L. Pwovarov /n its Radar Theory and Practice {JPRS-56143)
1 Jun. 1973 p 125139 refs  Transl into ENGLISH of the
book “Teonya 1 Tekhnika Radwlokatsii’  Moscow. Machine
Building Press p 125-139 {For availahility see N73-31084 22-07}
A statistical error analysis of a frequency modulated radio
altimeter with phase readout was conducted. A study was ade
of the representation of the range finder power cdistribution of
an echo from an extended surface in the signal parameters of
the altimeter during signal processing. Systematic ond fluctua-
tion range measurement errors werg determined Author

N73-310B4*§ Narth American Rockwell Corp., Downey. Calif.
AIRCRAFT-MOUNTED CRASH-ACTIVATED RADIO DEVICE
Patent Application
Robert Manoli and Bertram R. Ulrich, inventors (to NASA} Filed
17 Nov. 1872 13 p Sponsared by NASA
(NASA-Case-MFS-16609-2; US-Patent-Appi-SN-307714] Avail:
NTIS HC 83.00 CSCL 178

A description is given of an aircraft crash location transmitter
device. The device is mounted on the tail of an aircraft in a
round sealed case held by a shear pin that releases under crash
impact of 7 to 8 G's. The transmitter is powered by & batter
which is kept charged by a trickel charge from the aircraft electrical
systemn, preferably the wiring leading to the nawvigational light
on the tail. The transmitter has a button actuated meter to test
the transmitter battery condition while the apparatus is instailed
on an aircraft. At the time of the crash, the transmitter is released
and ejected, the concave-formed metal spring blade antenna
wound around the case unwinds and the transmitter starts amitting
on emergency frequencies 121.5 MHz and 243 MHz. The
transmitter. which is shock mounted within outer and inner cases.
lands and continues transmitting for about 48 hours. NASA

N73-31086# 1T Research Inst, Annapolis. Md.
AN EXTENDED AVIONICS INTERFERENCE PREDICTION
MODEL Final Report
Leo C. Friske Jun. 1973 100 p refs
éiogné;act BOT-FATOWAI-175: F19628-73-C-0031; AF Proj.
(ECAC-PR-73-002: FAA-RD-73-9} Avail: NTIS HC $7.00

A previous ECAC modeling effort is extended. Options are
provided 1o express the terms of the standarg interference equation
deterministically or probabilistically. A data base of most commonly
found avionics equipments is established for automatic retrieval
and applicatian in the prediction model. Author

N73-31087# Rome Air Development Center, Griffiss AFB. N.Y.
RADAR MICROWAVE LINK (RML} ANTENNA PATTERN
MEASUREMENTS Final Report



N73-31142

Roger G. Hunter Aug. 1973 191 p
[Contract DOT-FAT 1WAL-208)
(FAA-RD-73-11B1 Avail: NTIS HC $11.75

Results of the Radar Microwave Link [(AML) antenna pattern
measurements performed by Rome Air Development Cente_r are
reported. The data were taken with a C-131 aircraft equipped
v {nith a AN/FSM—T? antenna megsdring system. The raw data
from the measurements were converted to values of apsolute
gain and processed to form a serjes of polar plots whlchr are
presented in this report. Absolute gain is defined a5 lhelratlo _01
radiation intensity in a given direction 10 the radilattun intensity
produced by an isotropic radiator with the same input. Author

M73-31142*§# Intermetrics, Inc., Cambridge, Mass.
SHUTTLE AVIONICS AND THE GOAL LANGUAGE INCLUD-
NG THE IMPACT OF ERROR DETECTION AND REDUN-
DANCY MANAGEMENT Final Report
J. H. Flanders. C. T. Helmers, and 5. F. Stanten
63 p
(Contract NASS-12291)
. INASA-CR-134034} Avail: NTIS HC $525 CS5CL 09B
The relationship is examined between the space shuttle
onboard avionics and the ground test computer language GOAL
when used in the onboard computers. The study is aimed at
providing system analysis support ta the feasibility analysis of a
GOAL to HAL translator, where HAL is the language used to
program the onboard computers for flight. The subject is dealt
with in three aspects. First, the system configuration at checkout.
the general checkout and faunch seguences, and the inventory
of subsysiems are described Secondiy. the hierarchic organizatien
of onboard software and different ways of introducing GOAL-
derived software onboard are described. Alse the flow of
commands and test data during checkout is diagrammed. Finally,
possibie impact of errar detection and redundancy management
on the GOAL language is discussed. Author

Jun. 1973
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N73-31158§ Douglas Aircraft Co. inc. Long Beach, Calif.
FORMAT-FORTRAN MATRIX ABSTRACTION TECHNIQUE.
VOLUME 2, SUPPLEMENT 4: DESCRIPTION OF DIGITAL
COMPUTER PROGRAM-EXTENDED Final Report. 1 May
1971 - 30 Apr. 1973
L. Chahinian and S. H. Mivawaki Wright-Patterson AFB. Ohio
AFFDL Apr. 1973 106 p refs
(Contract F33615-71-C-1627, AF Proj. 1467)
(AD-164360; DAC-33589 Vol-2-Suppl-4,
AFFDL-TR-66-207-Vol-2-Suppl-4] Avait: NTIS CSCL 08/2

The FORMAT System bas been augmented with highly
efficient and religtle procedures for structural analysis via an
alternate sojution approach which combines the rigorous
generation features of the existing force method with a new
equation solving process characteristic of current displacement
methads. As a result, a tenfold increase in potential problem
size to in excess of 10,000 elastic degrees of freedom is the
minimum currently anticipated as attainable on present major
digital computers. and linear behavioral characteristics can take
immediate advantage of any advance in hardware capabitities
In making these provisions. considerable emphasis was placed
on 1he central of both physical and numerical error throughout
the total solution process. To date an extensive range of complex
configurations representing actual aerospace structures with up
to 6500 degrees of freedom have been successfully processed
as single entities on a production basis, that is, within the confines
of a production schedule and with maximum reliability at minimum
cost. Compiete machine mdependence has been maintained in
this latest release of FORMAT and many additions and relinements
incorpoarated which either complement the efficiency afforded by
the aiternate solution approach ar provide incréased generality
and reliahility of the program. (Modified author abstractl GRA

N73-31169§ Douglas Aircrafi Co., inc.. Long Beach. Calf,

FORMAT-FORTRAN MATRIX ABSTRACTION TECHNIQUE.
VOLUME 5, SUPPLEMENT 2: ENGINEERING USER AND
TECHNICAL REPORT-EXTENDED Final Report. 1 May
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1971 - 30 Apr. 1973

J. Pickard Wnight-Patiersan AFB, Ohio
14% p refs

|Contract FA33615-71-C-1627; AF Pioj. 1467}
(AD-763812; DAC-33569-Vol-5-Suppl-2:
AFFDL-TR-66-207-Vol-5-Suppl-2})  Avail: NTIS

AFFDL  Apr. 1873

CsSCL 20/11

N73-31160# Douglas Aircraft Co. Inc.. Long Beach. Calif
FORMAT-FORTRAN MATRIX ABSTRACTION TECHNIQUE,
VOLUME 6, SUFPLEMENT 2: DESCRIPTION OF DIGITAL
COMPUTER PROGRAM PHASE 1-EXTENDED Final Report,
1 May 1971 - 30 Apr. 1973
R. C. Morris Wright-Patterson AFB, Ohic AFFOL  Apr. 1973
111 p refs
{Contract F33615-71-C-1627; AF Proj. 1467}
(AD-764366; DAC-33568-Vol-6-Suppl-2;
AFFDL-TR-66-207-Vol-6-Suppl-2}  Avail: NTIS CSCL 09/2
The FORMAT System has been sugmented with highly
efficient and reliable procedures for structural analysis via an
alternate solution approach which combines the rigorous
generation features of the existing force method with a new
equation solving process chaiacteristic of cutrent displacement
methods. As a result, a tenfold increase in potential problem
siza to in excess of 10,000 elastic degrees of freedom s the
minimum currently anticipated as attainable on present major
digital computers, and linear behavioral characteristics can take
immediate advantage of any advance in hardware capabilities.
In making these provisions. considerable emphasis was placed
on the control of both physical and numericaé errar throughout
the total solution process. To date an extensive range of complex
configurations representing actual aerospace structures with up
to 6500 degrees of freedom have been successfully processed
as single entities on a production basis, that is. within the confines
of a production schedule and with maximum religbility at minimum
cost. Compiete maching independence has been maintained in
this latest release of FORMAT and many additions and refinements
incorporated which either complement the efficiency afforded by
the alternate solution apptoach or provide increased generality
and reliability of the program. {(Modified author abstract] GRA

N73-31190§ Bendix Corp. Sidney. N.Y. Etectrical Components
Div.
RELIABLE INTEGRATED WIRE TEAMINATION DEVICES
Final Report
Donald L. Pfendler and Donald H. Gould Jul 1973 203 p
{Contract DAABQO7-71-C-00%0. DA Proj. 1F1-62203-A-119)
(AD-764248; ECOM-009G-71-F} Avail: NTIS CSCL 09/1

The final report covers an investigation into the design and
evaluation of a single wire termination system capable of
interconnection to various existing designs of multi-contact
connectars. The devices using this termination sysiem were to
e capable of assembly and maintenance with @ common toal.
In addition. the davices were 1o reliably withstand the environmen-
tal conditions encountered by ground and airbarne Army
equipment with emphasis on improvement fur Army aircraft. The
concept designed and evaluated makes waterproof connectors
having crimp removable MS27491 serigs contacts practical to
produce.  (Modified author abstract) GRA

N73-31212§# Naval Ship Research and Development Center,
Bethesda. Md. Ship Acoustics Dept.
THE ANECHOIC FLOW FACILITY:
CALIBRATION AND EVALUATION
Brian E. Bowers May 1973 46 p refs
{SF43452007)
{AD-763668; SAD-4BE-1942) Aval. NTIS CSCL 14/2

Since May 1971, the pew anechoic Now Jacility at the Naval
Ship Rescarch and Development Center has been underg'u.ng
periodic operational exeraises and calibrations to determine the
axtant to which the facility may be used in the srudy of
flow-induced noise. Some prefiminary resoits are avadable with
respect to both acoustical and aerodynanuc calibrations.  The
purpose of this report is 1o evaluate the aerodynamic performance

AERODYNAMIC



characteristics of the facility with regard to the established
design specificatians and to present some preliminary agrodynamic
calibration data. {Maodified author abstract) GRA

N73-31213f Army Constiuction Engineerning Research Lab.,
Champaign, I
AIRCRAFT-PAVEMENT INTERACTION STUDIES, PHASE 1:
A FINITE-ELEMENT MODEL OF A JOINTED CONCRETE
PAVEMENT ON A NON-LINEAR VISCOUS SUBGRADE
(DYNAMIC INTERACTION OF AIRCRAFT-PAVEMENT
SYSTEMS) Preliminary Report, Jul. 1971 - Jul. 1972
Arthur C Eberhardt Jurm. 1973 31 p refs
{DA Proj. 4A6 64717-D B9S)
(AD-764243; CERL-PR-S-19} Avail: NTIS CBCL ¢1/5

The report desciibes a finite-element procedure for analyzing
multilayered concrete aufield pavements. An equivalent plate
theory i1s used to account for the increased stiffness provided
by a stabilized base or a structural overlay. The stiffness is also
adjusted to prowde for the effects of various bond levels developed
between the pavement layers. The finite-element pavemeant model
was developed to aid the study af anfield-pavement interaction
and especially to help analyze surface delormations resulting
from multi-wheel aircralt loads. Pavement joints are given finite
dimensions and treated as separate entties to petmit more
accurate determination ot stress at an edge in a jointe: pavement
Subsoil materiai can be modeled as a linear eiastic. non-linear,
or non-hnear viscous matenal. {Modified author abstract)  GRA

N73-31214§ Purdue Univ, Lafayerie, Ind.
AFPPLICATION OF ENERGY CONCEPTS TO THE PERFORM.
ANCE OF AIRFIELD PAVEMENTS Technica! Report, Nov.
1970 - Feb. 1973
Wiltiam H. Highter and M. €. Hare Kirtland AFB, N. Mex. Jun.
1973 174 p refs
{Contract F29691-71-C-0014; AF Proj 683aM)
tAD-763118: AFWL-TR-72-225) Avail: NTIS CSCL 01/5
Pavement engineers have not been able to predict the
performance of pavement systems prior to actual construction
and operational utjlization. A solution 1o this problem was obtained
by verifying the following hypothesis developed from energy
concepts: A functional relationship exisis hetween the cumulative
energy as measured by cumulative peak deflections imparted to
a given pavement system and the condition of that system.
Because of the paucity of airfield condition and defiection data,
indirect means has to be used to test the working hypothesis
for airfield pavements. Tcatfic records and constsuction histories
for two Air Force Bases were analyzed, and indicated a
threshoid cumulative total peak deflection at which cracking
develops in airfield pavements. (Modified author abstract) GRA

N73-31215# Army Canstruction Engingering Research Lab.,
Champaign, Il
PROCEEDINGS, ALLERTON PARK CONFERENCE ON
SYSTEMS APPROACH TO AIRFIELD PAVEMENTS (RA-
TIONAL PAVEMENT DESIGN)
R. W. Woodhead and R. H. Wortman Jun 1973 511 p refs
Conf. held at Aflerton Park, Ill.. 23-26 Mar. 1970
(DA Proj. 4A0-62112-A-891)
|AD-763212: CERL-TR-P-5} Awvail: NTIS CSCL 01/5

Prior to the 1970 5. design methodology for airfield pavements
represented empirical and thearetical extrapclation of pavement
strength based on structural considerations and slab support,
with judgment factors 10 compensate for lack of technology and
differences in user requirements.  With the great weight range
and variations in ground contral characteristics of modern aircraft,
this combination of judggment and theory no longer adequately
serves the pavement designer in meeting the user needs. New
approaches and concepts are needed 1o bring pavement design
up to the level of sophistication of aircraft design. Design probiems
must be related 1o needs of a wide range of users over extended
periods of twne and service conditions. [Medified author
abstract) GRA

N73-31218§ Arizena State Univ., Tempe. School of Engineer-
ing.

613

N73-31229

A SUMMARY OF OPTIMIZATION TECHNIQUES THAT CAN
BE APPLIED TO SUSPENSION SYSTEM DESIGN Final
Report
J. Karl Hedrick Mar. 1973 42 p refs
{Contract DOT-(S-336)
(PB-220553/2, DOT-TSC-0ST-73-9)  Awvail. NTIS HC $3.00
CSCL 13F

Summaries are presented of the anaiytic technigues avarlable
for three levitated vehicle suspension cptimization problems:
optimization of passive elements for fixed configuration: optimiza-
tion of a free passive configuration; optimization of a free active
configuration. The technigues are applied to a heave dynanic
model which includes gravity forces. random aerodynamic forces
and random guideways making use of penalty functions which
inctude vehicle acceleration, suspension displacement, gap
variation, power requirements. GRA

N73-31217§ Tennessce State Planning Commussion, Nashville.
AIRPORT ENVIRONS PLAN, JACKSON, TENNESSEE Final
Report
Jun. 1973 70 p Sponscred by HUD
(PB-221129: TN-JACN-73-1006) Avall: NTIS HC $550 CSCL
O1E

The report presents a guide by which the governmentaf ieaders
of Jackson and Madison County can utilize in assuring that the
McKellar Airport and the community surrounding it will always
be compatible with each other. The report is presented in the
fotlowing four sections: [1) goals and objectives, {2} basic
background data. {3} the envirens plan, and {4) plan implementa-
ton. Also inctuded is an environmental assessment stalsment
as required by the Department of Hausing and Urban Deveiopment.
A majar highlight of the report s the presentation of a schematic
design for @ planned air industrial park proposed to be located
adjacent to the airport which integrates the use of several modes
of transportation. GRA

N73.31226 llinos Inst. of Tech, Chicago.
STARTING VORTEX, SEPARATION BUBBLES AND STALL:
A NUMERICAL STUDY OF LAMINAR UNSTEADY FLOW
AROUND AN AIRFOIL Ph.D. Thesis
Unmeel B. Mehta 1972 270 p
Avail:  Univ. Microfilms  Order No, 73-12222

The stalling charactenstics of an airfoil in a viscous in-
compressible Huid are investigated. The behavior of the time
dependent laminar flow structure, force evolution and vortical
formation is determined. The detaits of flow past a nine per
cent thick symmetric airfoil at 15 deg angle of attack with
R = 1000. are studied. The governing eguations in terms of
vorticity and stream function are solvad utilizing an implicit finite
difference scheme and point successive relaxation procedure. The
development of the impulsively started flow, the imtial genera-
tion of circulation and the structure of the starting vortex are
investigated Dissert. Abstr.

N73-31228
land}
AERQOFOQILS HAVING A SPECIFIED FORM OF UPPER
SURFACE PRESSURE DISTRIBUTION: DETAILS AND
COMMENTS ON DESIGN
Dec. 197Y 23 p refs Supersedes ESDU-B7010  Sponsored
by Min. of Defence and Roy. Aeron. Sac.
(ESDLI-7102G; ESDU-67010)  Copyright
Activity

The aerodynamig configuration of a series of aufails used in
parametnr studies of drag-rise Mach number are discussed. The
partcular form of upper surface pressure distnbution ovar the
airfoil under various flow conditions s described. The influence
of the principal design varnables on the geometrical shape of
the cambered airfoils to obitain the specified upper surface pressure

Engineering Scignces Data Unit, Londan (Eng-

Avail:  Issuing

distribution i1s discussed. Author
N73-31229 Engineering Sciences Data Unit. London {Eng-
jand)



N73-31230

DRAG-RISE MACH NUMBER OF AEROFQILS HAVING A
SPECIFIED FORM OF UPPER SURFACE PRESSURE
DISTRIBUTION: CHARTS AND COMMENTS ON DESIGN
Dec. 1971 53 p refs Supersedes ESDU-67009 Sponsored
by Min. of Defence and Ray. Aeron. Sci
(ESDU-71019; ESDU-67008}) Copyright
Activity

The drag-rise Mach number of airfoils with specified upper
surface pressure distribution is analyzed. Charts far estimating
the drag-rise Mach number as a function of the lift coefficient
and the thickness 1o cord ratio for an infinite family of airfoils
in viscous fow are presented. The derivation of charts, the
accuracy. inherent limitations, and predictions of the principal
charlts in relation to thase for alternative combinations of thickness
and uppe: surface pressure distributions are discussed.  Author

Avail:  ¥ssuing

N73-31230
land)
A METHOD FOR ESTIMATING DRAG-RISE MACH NUMBER
OF SMOOTH NONDUCTED AXISYMMETRIC BODIES AT
ZERQ INCIDENCE
Aug 1971 24 p  refs
Roy. Aeron Soc
IESDU-71008) Copynight. Avail:  Issuing Activity

A method is given for estimating drag fise Mach number of
smooth, non-ducted, axisymmetric bodies at zerc incidénce
without discontinuities in surface slope. The method is based
on the observation in the limited number of experimental data
available that shock-wave drag develops rapidly as shock waves
form downsireamn of the axial jocation of the hody maximum
cross-sectional area. Analogy with the observed development of
shock-wave drag on two-dimensional airfeils suggests that the
drag rise Mach number is that at which the shack, either on
first being formed or on moving from an upstream station. first
appears 1o the rear of this lacation. The preblerh of predicting
drag-rise Mach number 1s thus reduced to that of predicting the
free-stream Mach number at which the shock first appears at
or downstream of this location and is achieved by appiying a
simple criterion to the calculated equivalent shock-free pressure
distribution, Author

Engineering Sciences Data Unit. London (Eng-

Sponsored by Min. of Defence and

N?73-31231 Connecticut Univ., Storrs.
ANALYTICAL AND EXPERIMENTAL STUDY OF SPATIALLY
GRAOWING DISTURBANCES {N SHEAR LAYERS BETWEEN
PARALLEL STREAMS Ph.D. Thesis
Bruce Virgit Jobnsen 1372 201 p
Avail:  Univ. Microfilms Order No. 73-9808

The effacts of transtational velocity an the spatial growth of
wavy disturbances in an inviscid shear layer weare analytically
studied using linearized theary. A series expansion was developed
far regions near the zero wave number and for the neutral stability
wave number and emplioyed previausly obtained temporal growth
solutions 1o determine ihe spatial growth charactenstics. An
algebraic spatial growth stability solution was obtaingd for the
linear velocity profile with an arbitrary translational velocity.
Numerncal solutions were obtained for the hyperbolic tangent
velocity profile with seversl translational velecities and were
compared with the previcus temporal growth and spatial growth
results. Dissert. Abstr

N73-31238%§ Chrysler Corp., New Orleans, La. Space Diy.
AM EXPERIMENTAL INVESTIGATION OF THE EFFECTS OF
RAOCKET PLUME SIMULATORS ON THE RADIAL AND
LONGITUDHNAL PRESSURE DISTRIBUTION OF A STING
MOUNTED 80DY OF REVOLUTION AT TRANSONIC MACH
NUMBERS
James R. Burt, Ir. Aedstone Arsenal, Ala. Army Missile Command
Jul. 1973 393 p refs
{Cantract NASD-13247)
{(NASA-CR-133916, AD-763904; RD-TR-74-21) Awvail; NTIS
HC 821.75 CSCL 18/4

Experimental aerodynamic investigations were conducted at
the Cornell Aeronautical Laboratory (CAL) transonic wind tunnel
to determine the effects of several rocker plume simulators on
the pressure distribution of a body of revolution. These tests
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were conducted during September, 1871, on 2 sting supported
model and were extansions of earlier {August 1970} tests on
similar strut supported models. Therefcre, these data can also
be utilized 1o determine the effects of strut mounting on data
validity. Local surface pressure data were recorded over an
angle ol attack range of plus or minus 2 degrees at Mach
numbers of 0.9, 1.0 and 1.2 on a four-caliber tangent ogive
nose with & cylindrical, 2 boattailed, and a Hared atterbody and
on the cylindrical afterbody with either 2 solid disc o7 a
parpendic rlar (normal} jet flow acting as plume simulatars.
Author (GRA}

N73-31245*§ Virginia Polytechnic inst. and State Univ.,
Biacksburg Dept. of Aerospace Engineering.
VORTEX AGE AS A WAKE TURBULENCE SCALING
PARAMETER
J. R Marshall and J F. Marchman, i Aug. 1973
refs
{Contract NAS1-10646}
INASA-CR-132312; VPl-Aero-008) Avail: NTIS HC $9.00 CSCL
200D

Research which was conducted 1o determine the significance
of voriex age as a scaling parameler in wake turbulence
development and dissipation is reported Tests were conducted
at three angles of attack, three free stream speeds, and seven
downstream positions from 2 to 30 chordlengths using an NACA
0012 wing and a five hole yawhead pito1 probe. The end surface
of the wing tip was fat. Speeds were selected to give a
predetermined range of vortex ages. The complete velocity
structure of the vortex was measured at each station and speed.
The resuiting plots of maximum tangential velocity and vortex
core diameter versus downstream distance and vartex age indicate
that vortex age is not a self sufficient scaling parameter n
addition to the expected effect of lift coefficient there s also a
definite free stream speed influence at high wing angles of attack.
The exact cause and nature of this effect is not fully understcad.
but it does not appear to be explainable in terms of Mach
aumber or Reynolds pumber; however, the influgnce of 1p edge
shape on spanwise flow separation appears Lo be an important
factor, Authar

i38 p

M73-31283%§
Dept.
A STUDY OF THE LOCAL PRESSURE FIELD N TURBULENT
SHEAR FLOW AND ITS RELATION TG AERODYNAMIC
NOISE GENERATION Status Report, 31 Jul. 1972 - 31 Jan.
1973
Barclay G. Jones and H. Peter Planchen Jr
35 p refs
(Grant NGR-14-005-149)
(NASA-CR-134493; SR-5) Avail: NTIS HC $3.75 CSCL 20D
Work during the period of this report has been in threa
areas: (1) pressure transducer error analysis, (2} fluctuating velocity
and pressure measurements in the NASA Lewis 6-inch diameter
guiet jet facility. and (3) measurement analysis. A theory was
developed and exparimentally verified to quantify the pressure
transducer velocity wnterferance error. The theory and supporting
experimental evidence show that the errors are a function of
the velocity field's turbulent structure. It is shown that near the
mixing layer center the errors are neghgibie. Turbulent velocity
and pressure measurements were made in the NASA Lewis
quiet jet facility. Some preliminary results are included.  Author

Wlinois Univ., Urbana. Mechanical Engineering

31 Jan. 1973

N73-312604 North Carolina State Univ., Raleigh.
Mechanical and Aerospace Engineering.
TRANSONIC VISCOUS INTERACTIONS Final Report, 1 Sep.
1969 - 31 Mar, 1973
F. O Smetana 31 Mar, 1973 7 p refs
{Grant DA-ARCID}-31-124-70-G35.
DA-ARD(D}-31-124-G1162)
(AD-763295: AROD-B130-2-E} Awvail: NTIS CSCL 20/4

The problem to which wark reported addressed jtself 1s,

Dept. of



briefly, how can one predict the aerodynamic characteristics of
airfoils attransonic speeads simply while at the sama time including
the effects of fluid viscosity. Author {GRA)

N73-31306%§ Houston Univ, Tex. Wave Propagation Labs.
[SKYLAB OVERPASS AND VERIFICATION OF LOCAL

ENVIRONMENTAL AND SPATIAL FEATURES] Quarterly
Raeport, May - Aug. 1973
H. §. Hayre, Principal investigator 11 Sep. 1973 1 p EREP

[Contract NASS-13462)
(E73-11001. NASA-CR-133782} Avail: NTIS HC $300 CSCL
OBF

There are no author-identified significant results in this
repor.

N73.31318*§ Battelle Columbus Labs., Ohio.
CALIBRATION AND EVALUATION OF SKYLAB ALTIMETRY
FOR GEODETIC DETERMINATION OF THE GEOID Progress
Raport, 1-21 Aug. 1973
A. G. Mourad and D. M. Fubara. Principal Investigators 17 Sep
1973 9 p refs EREP
[Contract NASS-13276)
(E73-11013; NASA-CR-133806; PR-6)
$3.00 CSCL OBE

There are no author-identified significant results in this
report,

Avasil: NTIS HC

N73-31427¢ Naval Postgraduate School. Monterey. Calif.
INSTRUMENTATION OF A CESSNA 310H AIRCRAFT FOR
ACADEMIC INVESTIGATION OF FLYING QUALITIES AND
PERFORMANCE CHARACTERISTICS M. 5. Theasis
George Harrison Davis, Jr. and Paul Joseph Valovich, Jr.  Jun.
1873 116 p refs
(AD-764479) Avail: NTIS CSCL 01/4

The two-course study of flight avaluation techniques offered
by the Aeronautics Department of the Naval Postgraduate School
raquires an airborne laboratary phase of instruction that introduces
the student to the actual problems encountered in obtaining
accurate inflight data. To satisfy this need, a civilian registered
Cessna 310H aircraft, N164X, was leased by the Naval
Postgraduate School in Agril, 1973, An airborne data acquisition
systern was designed and instalied that allows three students
to obtain individual measurements of twalve performance and
stability and controf parameters. The measurements are cbtainaed
using both electrical and differential pressure sensors, and are
manually recorded by each student. Due to time constraints,
no in-flight evaluation of the system has yet been conducted.

Author (GRA|

N73-31429) Honeywell. Inc., Minneapalis, Minn.  Government
and Aegronautical Products Dw.
HYBRID CONTROL COMPONENTS. FLUIDIC: HMHYDRO-
MECHANICAL INTERFACE STUDY Teachnical Report, Jun.
1972 - Apr. 1973
David A. Stignani Jun. 1873 66 p
{Contract F33615-72-C-2089; AF Proj. 3066|
(AD-764368: GAPD-2770-3411, AFAPL-TR-73-33}
NTIS CSCL 13/7

A [pinch tube} concept was svaluated as a fluidic-to-
hydromechanical interface for application to gas turbing angine
control systems. The particular application selected for implemen-
tation in prototype hardware was a fuel flow valve for small
gas turbine or ramjet engines. Based on initial testing of a
ponch tuba which utilized only fluid interactions. it was established
that a mechanical advantage would be required to muftiply the
low-level fluidic signal (plus or minus & psid) to a high-level
hydraulic signal (700 psial  Bench testing of a prototype pinch
tube. using a 4-inch diamseter force multiplying pisten. dermon-
strated comparatively high slew rates and an insensitivity to M
Spec vibration. However, significant non-linearities and hysteresis
were evident, (Modified author abstract} GRA

Avail:
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N73-31456

N73-31430f§ Army Aviation Systems Test Activity, Edwards
AFB, Calif.
FLIGHT EVALUATION - AEROFLEX TRUE AIRSPEED
VECTOR SYSTEM Final Report, 17 Nov. 1970 - 29 Aug.
1972
Kenneth R. Ferrell, Albart L. Winn, James S. Kishi, and Roben
P. JeHeris Mar. 1973 88 p refs
(AD-764240: USAASTA-71-30-2; Rept-2} Avail: NTIS CSCL
01/4

Test airspeed probes are generally pitot-static systams. These
systems measure an indicated airspeed which must be corrected
for position error and air density deviations from sea-level,
standard-day conditions to obtain true airspeed. The pitot-static
system is normally inaccurate at low airspeeds and may have a
limited acquisition range for angles of attack and sideslip. In
this case, directional airflow information must be obtained fram
an independent source. A true airspeed vector system was
developed which rmeasures true airspeed and sideslip angle
directly  The system design threshold was 0.1 knot, with
omnidirectional sensing of sideslip angle. Successful iaboratory
and wind tunnel resuits of prototype systems led to the
construction of a production system which was flight-tested on
UH-1C and OH-88A helicopters, and an F-21D fixed wing
aircealt. The Aeroflex system was tested at five locations on the
helicopters. |Madified author abstract) GRA

N73-314565§ T Research Inst.. Chicago. i
DEVELOPMENT OF {SOTHERMAL FORGING OF TITANIUM
CENTRIFUGAL COMPRESSOR IMPELLER Final Technical
Report, 7 Dec. 1971 - 31 May 1973
T. Watmough May 1973 98 p refs
(Contract DAAG46-72-C-0067)
(AD-764266; |ITRI-B6115-16, AMMRC-CTR-73-19}  Avail:
NTIS CSCiL 13/8

The technology of isothermal forging of titanium has been
successfully extended to the production of impeller forgings. A
four-part nickel-base superalloy die set weighing approximately
2000 Ib was made and used 1o produce ten Ti-BAl-4V alloy
forgings. The ten forgings were 13 1/2 in. 0D, had a plan
area of 114 sg. in.. weighed between 24 and 25 1/2 Ib, and
had 36 blades radially emanating froms the hub.  The blades
were 0.160 in. thick at the thinnest portion and had depths’
ranging from 3/4 ta 1/2 in. depending upon location. The
thickness of the hub portion of the forging at the 13 1/2 in.
0D was typically D.210 in. Preform temperatures were typically
1750F and die temperatures 1600F. Press forging loads were
usually 1000 tons, equivalent to 17 kpsi forging pressure.
(Modified author abstract} GRA

N73-31456§ Naval Air Development Centes, Warminster. Pa.
Air Vehicle Technology Dept.
HYDRAULIC PUMP-LOOP CIRCUIT EVALUATION OF
NAVAL AIR DEVELOPMENT CENTER DEVELOPED SILI-
CONE BASE NONFLAMMABLE HYDRAULIC FLUID
{NADRAUL MS-5 Progress Report
Paul J. Ceban and Alfeo A. Comte. Jr. 26 Apr. 1973 38 p
refs
(AD-764064; NADC-73090-30) Avail: NTIS CSCL 11/8

A candidate silicone base nonflammable hydraulic fluid
designated NADRAUL MS-5 was evaluated for perfarmance in
a hydraulic pump-loop circuit test stand. A Vickers offset model
pump was operated at 226F and 3000 psi systermn pressure in
conjunction with Buna N elastomer seals. A 1otal of 500 hours
of performance was achiaved before the test was arbitrarily
stopped in order to determins the condition of pump components.
Based on the operating conditions maonitored during the test
and a pretest and post-test examination of the pump, it was
determined that NADRAUL MS-5 silicone base fluid possesses
impraved antiweas properties in comparison to other silicone
fluids.  No abnormal wear or deterioration of the pump was
observed. In addition. no operating difficulties were experienced
thrpughout the 500 hour test. Authar {GRA)



M73-31480

N73-31480§ TRW Systems Group, Redondo Beach. Calif.
AERODYNAMICS REACTIVE FLOW STUDNES OF THE
H2/F2 LASER Technical Report, 16 Oct. 1371 - 16 Feb.
1973
A. B Witte, 4 £ Broadwell, W. L. Shackleford, J. E. Trost. and
T. A. Jacobs Kirkland AFB. M. Mex. AFWL Jun. 1973 147 p
refs
(Contract F28601-72-C-0021. AF Proj. 12586)
(AD-763828; AFWL-TR-72-247) Avail: NTIS CSCL 20/%
The research investigated experimentally and theoretically the
mixing process ard its influence an performance of a continuous
H2-F2 |aser. In the experimental investigation, detailed flow field
and chemical species measurements wereé made in the reaction
zone of two parallel flow injector configurations. A hydrogen
spray bar injector configuration, similar to many of today's
operating chemical lasers, was also 1ested, but to a lesser extent.
Faor the parallel configuration, ane important experimental result
was the identification of laminar. transitional, and turbulent regions
for the mixing reaction zone. In the theoretical investigation, a
simplified theory of a mixing limited production of vibrationally
excited HF was construcied. A c¢losed form expression was
developed which shows the effects of pertinent flow parameters
on laser performance and on HF concentrations for noniasting

cases. Author {GRA)
M73-31510§ National Aerospace Lab. Amsterdam (Nether-
lands).

SOME CONSIDERATIONS FOR THE APPLICATION OF
TITANIUM ALLOYS IN COMMERCIAL AIRCRAFT

R. J. H. Wanhill Mar. 1972 191 p refs Sponsored by the
Meth. Agency for Aerospace Frograms

(NLR-TR-72034-U} Avail: NTIS HC $11.75

The suitabilty of titamium alioys for application i conven-

tional commercial aircraft was considered, as well as some aspects
of fail-safe and safe-life design of aircraft components to be
made from these alioys, by investigaiing materiai properties such
as static strength, creep strength, low and high cycle fatigue
strength, fracture toughness, hot salt and aqueous stress corrosion
resistance, and fracture crack propagation. Data were compiled
for high-cycle fatigue strength under axiat loading. fracture
" toughness. and stress corrosion resistance in 3.5% agueous NaCl.
Some problems in designing for titanium alloys in commercial
aircraft are summarized. ESRO

M73-31545§ Army Construction Engineering Research Lab.,
Champaign. (li.
LIME-CEMENT COMBINATION STABILIZATION
Lovick P. Suddath May 1973 41 p refs
(AD-7625562: CERL-TM-M-47} Avail. NTIS CSCL 13/2

Soil siabilization is used extensively in road and airfield
construction. In particular, soil-cement appears to be a favorite
among the engineers. As the plasticity of a soil increases, the
ability to adequatety mix the cement with the so0il becomes a
critical factor.  Also the quantity of cement required ta stabilize
the soil becomes excessive. The objective of the study was to
determine the effect of reduced compacted density on the
dusability of cement stabilized clays. pretreated with time. The
reduction in density did pot impair the durability of cement
stabilized clay soils. which were pretreated with lime. Most of
the test results indicated an improved resistance to freeze-thaw.
An avaluation of the unconfined compressive strength results
abtained during freeze-thaw shows that lime pretreatment
improved the strengths. (Modified author abstract) GRA

N73-31573 Jant Publications Research Service. A{:i;{gton, Va
DESIGN FOR THE DEVELOPMENT OF MESOMETEQRG.
LOGICAL OBSI AVATIOMNS IN MOSCOW ARD IM THE
VICINITY OF MO SCOW

V. L. Skivarov it s Mateorology and Hydrol, Mo & our
1973 (JPRS-59962] 5 Sep. 1973 p 87-93 Transh imu
ENGLISH fiom Meteoral i Gidrol, iMoscow), no. £ fun. 1973
p 93-9¢
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A study was made of the basic principles of the planning
of the development and the technical reconstruction of the
meteorological network in the territory of Moscow and Moscow
Oblast as applied to the problems of mesometeorology. Author

N73-215947 Argonne National Lab., lll. Center for Environmantal
Studies.
AN AIR POLLUTION IMPACT METHODOLOGY FOR
AIRPORTE. PHASE 1 Final Raport
4. E. Norco, R. R. Cirillo, T. E, Baldwin, and J. W. Gudenas
Jan. 1973 309 p refs
{Contract EPA-IAG-0171{D))
(PB-220987/2; ANL/ES-22; APTD-7470} Avail: NTIS HC
$9.00 CSCL t3B

It has been demonstratad that large airports have a direct
impact on environmental guality as 8 result of aircraft operation
and an indirect impact by providing a focal peint for urban
development and industrialization. This report addresses the air
poliution impact of an airport and its environs. A methodology
is prasented for integrating the air pollution impact of an airpon
and its associated ground-support activities with that of the
induced urban development in its vicinity. to provide a quantitative
basis for decisions related to airport site selection and for the
development of land surrounding the site. Procedures for
estimating airport-related air poliutant emissions are defined.
The flexible impact methodology is achieved through a general
protocol for identifying, isolating and quantifying an array of airport
rolated and urban activities which provide environmental insults.
The procedures are general and applicable to either existing or
proposad airport facilities. It was developed and fisld tested using
data from the proposed 5t. Louis Airport at Waterloo/ Columbia,
linois, from the Chicago O'Hare International Airport and from
several other existing facilities, Author

N73-31602¢ Ohio Univ., Athans. Avionics Engineering
Center. :
SNOW EFFECTS ON IMAGE GLIDE PATH SYSTEMS.
WINTER OF 1971-1872 Final Report
Jack B. Morehart, Richard H. McFardand, and David C. Hildebrand
Jul. 1872 19 p refs
{Contract DOT-FABIWA-2066)
(FAA-RD-72-85} Awvail: NTIS HC $3.00

Resuits of tests to determine the effect of snow on image
glide path systems are presented. Effects on thrae systems, capture
effect. null reference, and sideband reference are discussed in
terms of change in the far-field signal characteristics. Data include;
{1) far-field signals such as receivad in the aircraft.|2) conventional
near-field monitar signais.{3) analog, integral-menitor signals, and
|4} trends of the signals as a function of environmental condition.
The primary conclusions are that new snow depths less than
eight inches do not genarally cause a change in the path but a8
change in the snow surface condition such as during a thaw
tends to make the path move upward as if the ground plane
were simply elevated. The conclusions agree with thearetical
predictions. Authofr

N73-31603§

D.C.

EVALUATION OF & TERRAIN PROXIMITY \Wapmial

SYSTEM (DOWNWARD LOQKING RADAR) FOR POSSIBLE

ENHANCEMENT OF FLIGHT SAFETY Interim Report.

Mar. - May 1973

Jack J. Shrager Aug. 1973 26 p refs

{FA&A Proj. 076-311-000)

(FAA-RD-73-134} Avail: NTIS HC $3.50

A review of all literature and available test results of an

sirborne independent altitude monitor based on radio altitude

information was undertaken. Results indicated that limited flight

safety enhancement is attainable by use of such a davice.
Auther

Federal Aviation Administration, Washington.

N73-31805§ National Aviation Facilities Experimental Centef,
Atlantic City. N.J.



THE 1972 LOS ANGELES BASIN STANDARD AIR TRAFFIC
MODEL Final Report
Francis M. Willext, Jr. Sap. 1973 53 p refs
(FAA Proj. 013-601-010Q)
(FAA-NA-73-51; FAA-RD-73-90) Avail: NTIS HC $4.75

The methodology used in the construction of a three
dimensional aircraft movement operating in the Los Angeles Basin
area is described. From data obtained, the Los Angeles Basin
air traffic model of 1872 was constructed. The model contains
approximately BQO-percent VFR flight operations, and represents
a particular time period of nonpeak oparations which occurred
during a 3 hour period on 20 August 1972, The purpose of
the traffic sample is to develop a standard model to test future
air traffic systems and equipment. Since most air traffic operation
models are generally made from IFR-controlled operations, this
is the first of a series of air traffic models that include both IFR
and VFR oparations. Author

N73-31606f Meta Systems, inc., Santa Ciara, Calif.
POTENTIAL CONFLICT PREDICTION AND ASSOCIATED
FUNCTIONS FOR OCEANIC AIR TRAFFIC CONTRODL
AUTOMATION Final Report, Mar. 1972 - Msy 1973
Frank V. Giallanza, Charles P. Giallanza, and James C. Brown
May 1973 56 p
(Contract DOT-FAT2WA-2851]
{FAA-RD-73-73) Avail. NTIS HC $5.00

Algorithms to detarmine potential conflicts over an oceanic
airspace based on given vertical, lateral, and longitudinal separation
criteria were developed. Additional algorithms to handle special
cases have yet to be developed. Associated functions used by
air traffic controllers to resolve conflict situations are also
described. Author

N73-31607§ System Development Corp.. Santa Monica, Calif.
SOUTHERN CALIFORNIA REGIONAL AVIATION SYSTEM
STUDY Summary Report
1972 23 p Presented to the SCAG Airport Study Authority.
Los Angeles, 19 July 1972 Supplement to the Final Report
and Final Technical Document Sponsored in part by FAA and
HUD Prepared jointly by the Systemm Develop. Corp. and by
Peraira {William L} Associates for the Southern Calif. Assoc. of
Govt. Aviation Study Authority
Avail: NTIS HC $3.26

A study of the Southern California regional aviation system
was conducted. The study was aimed at delineating the broad
areas and linkages that raveal the interactions between tha air
transportation system and the life styles. socioeconomic structurs,
and total environmeni. One abjective was to provide bread
planning guidance in the development of plans, policies, standards,
and strategies for the future of aviation on a national wide
basis. The study indicates the need for a national system of
global arports to cope with future requirements. Auther

N73-31623*§ National Aeranautics and Space Administration
Langtey Research Center, Langley Station, Va.
AN IMPROVED METHOD FOR DESIGN OF EXPANSION-
CHAMBER MUFFLERS WITH APPLICATION TO AN
OPERATIONAL HELICOPTER
Tony L. Parrott Waskingtan Oct. 1973 73 p refs
(NASA-TN-D-7309; L-8888) Avail: NTIS HC $350 CSCL
20A

An improved method for the design of expansion-chamber
mufflers is described and applied ta the task of reducing exhaust
noise generated by a helicopter. The method is an improvement
of standard transmission-iine theory in that it accounts for the
effect of the mean exhaust-gas flow on the acoustic-transmission
properties of a muffler system, including the termination boundary
condition. The methad has been computerized, and the computer
program includes an optimization procedure that adjusts muffler
component lengths ta achieve a minimum specified desired
transmission loss over a specifiad frequency range. A printout
of the program is included together with a user-oriented
description. Author
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N73-31691

N73-31625*§ National Aercnautics and Space Administration.
Ames Research Center, Moffett -Fietd, Calif.
INVESTIGATION OF THE EFFECT OF INLET TURBULENCE
LENGTH SCALE ON FAN DISCRETE TONE NOISE
Brent K Hodder Sep. 1973 13 p refs Prepared in cooperation
with Army Air Mobility R and D Lab., Moffett Field, Calif
(NASA-TM-X-62300) Avail: NTIS HC $3.00 CSCL Z0A
Rasults of an experimemal investigation at the Ames 40-
by 80-Foot Wind Tunne! of fan rotor alone discrete tone noise
is presented. The investigation examines rotor interaction with
fan inlet furbulence. The importance of turbulence length scale
is shown by comparing the fan radiated acoustic spectrum with
and without modified turbulence length scales. A small-scale
low pressure ratio fan was used for the experiment. Author

N73-31629¢ Massachusetts Inst. of Tech., Cambridge. Dept.
of Aeronautics and Astronautics.
COMPARATIVE STUDIES OF THE SUPERSONIC JET NOISE
GENERATED BY RECTANGULAR AND AXISYMMETRIC
NQZZLES Final Report, Oct. 1971 - Dec. 1972
Khoon Cheang Low and Jean F. Louis Jun. 1973 113 p refs
{Contract DOT-TSC-142)
{PB-221855/0, DOT-TSC-0§T-73-22) Avail: NTIS HC §3.00
CSCL 20A

The main purpose of the study is 10 develop experimental
scaling laws usefut for predicting the overall sound power of
supersonic jets operating under a range of high stagnation
temperatures and pressures and under various exit Mach numbers.
A shock tube is used as a flexible 100l to provide the range of
high stagnation temperatures and pressures invoived. Two different
nozzle configurations are examined to determine how a basic
difference in shape of the jet changes the relative importance
of the different noise generating mechanisms. Concurrent use of
a thaoretical model and experimental data allows the formulation
of scaling laws for the overail sound power GRA

N73-31689# Deutsche Farschungs- und Versuchsanstait fuer
Luft- und Raumfahrt, Munich {West Germany}. Inst. fuer Flugtreib-
und Schmierstoffe,
OPTIMIZATION OF C3 AND C4 OLEFIN OLIGOMER
SUPERSONIC FUELS BY n-PARAFFINS [QPTIMIERUNG
VON UEBERSCHALLKRAFTSTOFFEN AUS OLIGOMERI-
SATEN VON C3- UND C4- OLEFINEN DURCH n-PARA-
FFINE]
Robert Ermeier 17 Jan. 1973 31 p refs
ENGLISH summary
(DLR-FB-73-32) Avail: NTIS HC $3.75; DFVLR. Porz, West
Ger. 11,50 DM

Fuels from completely hydrogenated law molecular C3/C4
olefin polymers are suitable as supersonic fuels due to their
high stability, but in general, their low temperature viscosities
and vapor pressures exceed limitations. The optimization of
C3/C4-polymer fuels by straight chain hydrocarbons containing
10 to 1B carbon atoms is discussed. The influence of n-paraffins
on the freezing point, low temperature viscoOsity, vapar pressure.
energy content, and combustion characteristics of faur polymer
fuels were investigated. Low temperature viscosity, vapor pressure
and luminometer number can be optimized on account of the
freezing point to such an extent that they meet current maximum
requiremants for Mach 3 conditions. Author (ESRQ)

In GERMAN;

N73-31691# Naval Postgraduate School, Montarey. Calif.
INTERNAL BALLISTICS OF SOLID FUEL RAMJETS M.S,
Thesis
Lowaell David Boaz Mar. 1973 97 p refs
(AD-764491) Avail: NTIS CSCL 21/4

An experimental investigation of the internal ballistics of sofid
fusl ramjets was conducted in order to detarmine tha ragression
rate of the fuel as a function of chamber pressure, inlet air
tamperaturg. and air flux rate, and to model the flow in solid
fuel ramjets which use sudden expansion flame-holders a1 the



N73-31693

inlet. In addition, flame stabilization limits were investigated.
A computer solution for the non-reacting flow fip_ld gave results
in good agreement with experiments. {Modified author ab-
stract) GRA

M73-316934 Esso Research and Engineering Co.. Linden, N.J.
EVALUATION OF THE HAZARD OF STATIC ELECTRICITY
1IN MONMETALLIC POL SYSTEMS-STATIC EFFECTS IN
HAMDLING JET FUEL IN FIBERGLASS REINFORCED
PLASTIC PIPE Technical Report, Jun. 1971 - Jun. 1972
Kenneth C. Bachman and J. C. Munday Kirtland AFB, N. Mex.
AFWL Jun. 1973 218 p refs
{Contract F29601-71-C-0D071)
(AD-764358; RAL-4PD-72: AFWL-TR-72-90) Avail: NTIS CSCL
21/4

/There is an increasing interest in fiberglass reinforced plastic
(FRP) pipe for minimizing ¢contamination in ground handling of
aviation fuels. The report presents the results of a literature
search and experimental study conducted to determine if static
electricity hazards would be increased by substituting FRP for
metal pipe in such systems. Experiments were conducted in
6 inch diameter, matched volume, carbon steel and Bandstrand
2000 pipes at four fuel conductivities between 0.2 and §5 CU
and at fiow rates between 200 and 1500 GPM at controlled
temperatures. Charge generation in the pipes was low; genaration
in FRP was generally less than in steel. Relaxation in FRP pipe
depended on fuel polasity; on the average, relaxation was
B percent faster, with negatively-charged fuel and 30 percent
slower with positively-charged fuel than in steel. (Modified author
abstract) GRA

N73-21898*§ Techtran Corp.. Glen Burnie, Md.
EXPERIMENTAL STUDY OF ROTATING STALL IiN HIGH-
PRESSURE STAGES OF AN AXIAL FLOW COMPRESSOR
V. 5. Baknev, A. V. Zemlyanskiy. and R. Z. Tumashev Washington
NASA Sep. 1973 10 p refs Transl. into ENGUSH from
Mashinostr. (Moscow), no. 8. 1970 p 116-122
(Contract NASw-2485)
(NASA-TT-F-15115) Avail: NTIS HC $3.00 CSCL 21E

An experimantal study of rotating stall in axial-flow compres-
sor stages with different types of profiling along the blade height
and with different calculated regimes of flow past a profile in
the cascade was conducted. ft is found that, in spite of tha
different safety margins with respect 1o boundary layer separation
in the cascades of the different stages, their boundaries of stabfe
operation are almost the same. |t is shown that profiling taking
into account end effects has a stabilizing influence and leads to
@ smoother transition to the rotating stall regime. The flow in
rotating stall zones is shown to be of three-dimensional nature.
It is shown that this three-dimensional structure can be detected
with the aid of straight and L-shaped tensoanemometer probes.

Author

N73-31699*§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
DUAL CYCLE AIRCRAFT TUREINE ENGINE
Application
Mark R. Nichols, inventar (ta NASA} Filed & Sep. 1373 16 p
{(NASA-Case-LAR-11310-1; US-Patent-Appl-SN-394898) Avail-
NTIS HC $3.00 CSCL 21E

A method and apparatus applicable to jet engines is presentad
for improving operating efficiency over broad ranges of flight
conditions and for reducing engine noise cutput in take-off and
landing by controlling the airflow entering and exiting the engines.,
A turbopet engine apparatus is described which operates efficiently
at beth subsonic and supersanic speeds and a method is described
which enables a turbofan with an associgted satellite turbojet
or turbofan to operate more efficiently at both subsonic and
supersonic speeds. In both cases. take-off and landing noise is
reduced substantially. The apparatus consists essentially of
arranging for two separate portions of an engire to act upan
one airstream or. alternatsly, to operate on independent
airstteams. NASA

Patent
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N73-31704§ General Electric Co., Cincinnati, Qhio. Aircraft
Engine Group.
COMPRESSOR STALL ANTICIPATION Final Report, Jan.
1872 - Mar. 1973
Stephen B. Tucker Mar. 1973 82 p refs
{Contract F33615-72-C-1886. AF Proj. 0100; AF Proj. 3066}
{AD-763816. R73AEG159: AFAPL-TR-73-53} Avail: NTIS CSCL
21/9

[The report describes a program whose objective was to
continue to investigate coempraessor parameters during pre-stall
conditions and to expand the analytical predictability of these
parameters. The performance parameters {delta /P and della
P/Q) were analyzed on a steady state basis whereas the high
frequency pressure data were analyzed by spectral and broadband
noise analysis techniques. The results ohtained from the data
were limitad somewhat due to intermittent failures in the high
response sensors but the dalia P/Q parameter as analyzed by
Wright-Patterson Air Force Base shows significant promise as a
stall anticipation signal. (Modified author abstract] GRA

N73-31726%F# North American Rockwell Corp.. Downey, Calif,
Space Div.
SAFETY IN EARTH ORBIT S5TUDY Final Report [contract
summary}
12 Jdul. 1972 26 p refs
[Contract NAS9-12004)
(NASA-CR-134023; SD-72-5A-0095;: MSC-04478)
NTIS HC $3.50 CSCL 22C

Safety aspects are studied of the space shuttle orbiter, the
shuttle payloads, and space stations in sarth orbital opsrations.
The tasks generated safety requirements, guidelines, recommenda-
tions, and conceptual safety devices. The tasks studied wers:
hazardous payloads. docking, onboard survivabiliy tumbling
spacecraft. and escape and rescue operations. TM.R.

Avail:

MN73-21729%¢ National Aeronautics and Space Adrministration.
Ames Research Center, Moffett Field, Calif.
STUDY OF AIRBORNE SCIENCE EXPEAIMENT MANAGE-
MENT CONCEPTS FOR APPLICATION TO SPACE SHUTTLE,
VOLUME 2
Donald R. Mulholland, John O. Reller, Jr.. Carr B. Neel. and
Louis C. Haughney Jul. 1973 132 p refs
{NASA-TM-X-82287} Avail: NTIS HC $8.75 CSCL 22A
Airborne research management and shuttle sortie planning
at the Ames Research Center are reported. Topics discussed
include: basic criteria and procedures for the formulation and
approval of airborne missions: ASQ management structure and
procedures; experiment design, deveiopment, and testing aircract
characteristics and experiment intarfaces; information handling
for airborne science missions: mission dacumentation require-
muents; and airborne science methods and shuttle sortie plan-
ning. F.0.5.

N73-318004 Federal Aviation Administration. Washington,
D.c.

A POTENTIAL DESIGN WINDOW FOR SUPERSONIC
OVERFLIGHT BASED ON THE PERCEIVED LEVEL {PLdB)
AND GLASS DAMAGE PROBABILITY OF SONIC BOOMS
Final Raport
Thamas H. Higgins and Larry K. Carpenter  Aug. 1873 27 p
refs
(FAA-RD-73-118} Avail: NTIS HC $3.50

A potential design window for supersonic overflight based
on the perceived level (PLAB) and glass damage probability of
sonic booms is outlined. The evaluation of a simple operational
method of estimating the perceived level {PLAB) of sonic booms
is discussed and compared with the Fourier transform computer
program calculations of Pease based on the theory of Zepler
and Harel. The resulting estimated perceived levels are in good
agreement i.e.. within 1 to 2 PLdB of each other in the impariant
peotential certification or design window that is in the 90 to
100 PLAB range. These perceived levels are shown to be
acceptable to 95 to 100 percent of the peaple exposed to
them. Author



N73-31808¢ Technische Uniwv., Berin {West Germany}. Inst.
fuer Raumfahritechnik
VIBRATIONS OF CYLINDRICALLY CURVED SANDWICH
SHELLS, WITH FLEXIBLE SUPPORTS AND RIGID CLAMP-
iNG, AT RESONANCE AND UNDER ACOUSTIC LOADS
[SCHWINGUNGEN ZYLINDRISCH GEKRUEMMTER GELEN-
KIG GELAGERTER UND FEST EINGESPANNTER SAND-
WICHSCHALEN BEI RESONANZ UND UNTER SCHALL-
BELASTUNG]
H. K. Petrick Dec. 1972 70 p refs n GERMAN: ENGLSH
summary
{TUB-IR-1972/2} Avail: NTIS HC $6.80

The vibration of a cylindrically curved sandwich shell was
analyzed by two metheds: the approximate sclution of the
differential equations and the energy method. Beam functions
for the mode shapes were applied not only to the flexibly supported
but also to the fixed adges of the shelt. By solving the set of
linear equations, the frequencies of vibratian and the ratios of
the deflection and stress amplitudes were computed for the
sandwich shell, strip, and cylinder. The analysis of the shell's
response 0 random pressure fields is demanstrated. From this,
it s then possible 1o calculate the speciral expressions of
deflaction, acceleration, and stress at arbitrary shell coordinates.

ESRO

N73-31828*# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
ANALYTICAL AND EXPERIMENTAL STUDY OF SUPER-
SONIC COMBUSTION OF HYDROGEN IN A VITIATED
AIRSTREAM .
Marshall C. Burrows and Anatole P. Kurkov Washington Sep.
1973 25 p rels
INASA-TM-X-2828; E-6319)
21B

Detailed probe measurements of total temperature. pressure,
and composition were taken in a two-dimensional test section
2356 cm downstream of hydrogen injaction. A high pressure
gas generator supplied Mach 2.44 vitiated air or inert gas at
elevated temperatures and at a static pressure equai 1o that of
the hydrogen. Specizi water-cooled probes and sampling
techniques were developed for the short test times required by
heat-sink hardware. Independent methods of measuring stream
total ternperatures are compared. For the pure mixing case, the
computed composition profile agreed well with the experimental
profila. The analysis takes inte account the wall boundary layer
and the imitial boundary layer in the main streaam. Ignition of
hydrogen, as determined from photographic exposures of the
radiating gases. varied from 30 to 10 cm downstreamn from
injection for a 45 K increase in lacal free-stream static tempera-
ture. Author

Avail; NTIS HC $275 C5CL

N73-31830§ Advisory Group for Aerospace Research and
Davelopment. Paris (France).
GAS SAMPLING AND ANALYSIS IN COMBUSTION
PHENOMENA )
G. Langelle (ONERA, Paris) and C, Verdier (ONERA, Paris} Jul.
1973 185 p tefs
{AGARD-AG-168; AGARDOGRAPH-168)
$11.28 )
The application of gas analysis technigues to determine
combustion efficiency in turbine engines and rocket engine
combustion chambers is discussed. The fundamental data for
combustion kinetics in a perfectly stirred reactor and in premixed
laminar flames are reported. Various methods of gas analysis
using gas phase chromatography, mass spectrometry, absorption
of electromagnetic. absorption of electromagnetic radiations. and
physicochemical methods of flow-through analysis are ex-
plained. Author

N73-31846¢ National Aviation Facilities Exparimental Center,
Atlantiv, City, N.J

A STUDY OF THE DECOMPOSITION PRODUCTS OF
POLYURETHANE FOAM RELATED TO AIRCRAFT CABIN

Avail: NTIS HC’

619

N73-31915

FLASH FIRES Final Report, Mar. 1971 - Jun. 1872
Maya Paabo and J. J. Comeford Jul. 1973 41 p refs
{Contract DOT-FABTMNF-AP-24)
|AD-763327; FAA-NA-73-69; FAA-RD-73-48] Avaik NTIS
CS8CL 07/4

A laboratory model of a flash fire cell using a high voltage
arc as an ignition source was assembled and tested. The cell
is designed to pyrolyze the sample in air while measuring the
time of onset of a flash fire and simultaneously allowing withdrawal
of gas samples for analysis. Some of the low molecular weight
products produced from the pyrolysis of flexible polyather type
urethane foams were identified. The flash fire celi was used to
compare the flash fire potential of polymers of potential interest
1o the aircraft industry. Studies of the role of smoke in flash
fire produced in the pyrolysis of flexible urathanes were undertaken.
Ftash fires in the cell were recorded on 16 mm motion picture
film, Author [GRA}

N73-31853§ National Research Council of Canada, Ottawa
{Ontario).
QUARTERLY BULLETIN OF THE DIVISION OF MECHANI-
CAL ENGINEERING AND THE NATIONAL AERONAUTICAL
ESTABLISHMENT, 1 APRIL - 30 JUNE 1873
30 Jun. 1873 112 p refs
{DME/NAE-1973(2)) Avail: NTi§ $7.75

Research progress in sleep deprivation effects on accuracy
and speed of response, airborne simulatar feel system, and bed
forms generated by wave action is presentad. Experience with
the NRC 10 ft x 20 ft ¥/STOL propulsion tunnel used for testing
V/STOL engine models is also reviewed.

N73-31857 National Research Councii of Canada, Ctfawa
{Ontaric). Gas Dynamics Lab.
EXPERIENCE WITH THE MRC 1G FT x 23 FT /5700
PROPULSION TUNNEL, SOME PRACTICAL ASPECTS OF
V/STOL ENGINE MODEL TESTING oyt
A. A Tyler and R. G. Williamson /o /s Guart. Bull. of the Div
of Mech. Eng. and the Natl Aeron, Estab., 30 Jun "973 p 34-5%
refs

This research facility, designed specifically for the investigation
of prablems relating to V/STOL engine systems, was first opzrated
in December 1962, Representative axpenmental programs carried
out in the tunnel since that time are used to iilustrate general
problem areas associated with the testing of high poawered
rmodsls. Author

N73-31900* Naticnal Aergnautics and Space Administration.
Goddard Space Flight Center. Greenbelt, Md.
EARTH GBSERVATIONS, OVERVIEW
William MNordberg  /r s Sgnificant Accomplishments 10 Soi
1973 p 161-177 (For avaability see N73-31867 22-34)
CSCL 0BE

An overview is given of research and developraent activities
at the Laboratory for Meteorclogy and Earth Sciences. Highlights
of satellite techniques in earth gbservalion missions and projects
are cutlined, as are remole sensing methods by aircraft overflights:
most noteworthy among these is the develepment of multispec-
tral scanners that monitor both the reflected infrared solar radiation
and the emitted terrestrial radiation. The application of observa-
tions to the survey of environmental conditions and resource
management is emphasized. G.G.

N'Ic.‘!i-)31915# Nationai Aerospace Lab., Amsterdam (Nether-
lands
THE FUTURE OF SHORT-HAUL AIR TRANSPORT WITHIN
WESTERN EUROFPE
Jun. 1873 69 p refs
(SP-73-001} Awvail: NTIS HC $550

The potential growth of air transpont in Western Europe is



N73-31915

assessed in 1erms of the serious probiems which may be associated
with conventional 1akeoff and landing characteristics of existing
aircraft. The technologies and prospects far applications are
discussed, and it is concluded that short-haul jet aircraft with
reduced takeoff and landing distances offers the best compromise
for relieving the noise and congestion problems and the econamic
penalties invalved. Several recommendations are given. primarily
related to alleviating the problems of the present air traffic system,
and the introduction of new aircraft categories. Author
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lined with panels and intended for investigation
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Sonic bang investigations associated with the
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A73-41174
Teéchnical progress on new vibration and acoustic
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test methods.!
A73-41200
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experiments in wind-tunoels.
AT3-41785
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273-41708
Btuospheric absorption counsiderations in airplane
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L73-42543
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A73=42944
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A73-42945
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H73-30029

Analysis of aircraft engiue noise sources and
characteristics of enhgine noize produced by
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873-30735
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N73-30039

N73=30051
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Mathematical model for real-tipe £light simulation
af tilt rotor research aircraft for application
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[HASA=CE-114614]

Rind tunnel tests to determine static
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Wind tunnel tests to determzine effects of
variations in Reynolds number and leadiang edqe
confiqurations on aerodynamic characteristics of
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Aergdynamic fuselaqe rear part configurations for
aircraft stability optimization noting pressutre
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Xercdynanic noise and floWw field characteristics
of internal flow, jet augmented flap
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Criteria for acceptapce of early desiqn
inforwation with application to design studies
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Mathematical model £or real-time flight siamnlation
of tilt roter research aircraft for application
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determine stability and control parameters of
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vol. B
[ NASA-CE-114615] N73-30%5C

Occurcence and magnitude of surface effect takeoff
and landing aircraft skirt flutter
[AD-764137] N73-30966

2erodyparic configurations of series of airfoils
used in parametric studies of draq-rise Mach
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[ ESDU=710201
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¥73-30549

W73-31223

RT73=41569
Derivation of charts for predicting drag-rise Mach
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pressure distribution
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Method for estimating drag-rise mach number of
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surfaces in subsonic flow.
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Boundary layer induced cockpit noise.
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{ NASA-CE~132306] N73=30C23

Measurements of aerodynamic noise produced by
modified and standacd OU-6A helicopter
copfiqurations to determine necise reduction
effectiveness
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Diagoostic technlques for measurement of
aerodynanic noise in free field and reverberant
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Evaluation of a¢rodywamic calibration and
performance characteristics of anecheic flow
facility
{ 3D-763668} H73-31212

Local pressure field ino turbulent shear flow and
its relation to aerodynamic noise generation
[ HASA=CR-1344%3) H73-31253

AEBODYNAMIC STABILITY

Simplified aercdynanic theory of oscillating thin

surfaces in subscoic flow.

N73-30952

A73-40427
Control law synthesis and sensor desiqo for active
flutter suppressiob.
[(2IAA PAPER 73-832]
Hon-lioear flap=-laq dyranics of hinqgeless
helicopter blades in hover and in forward flight.
A73-43134

A73=40502

AEBODYRAMIC STALLING

Wind tunnel tests to detertine transient wake
velocities behind three stalled wing
confiqurations at Feynolds numbers up to 4.8
million
[AD-763468] N73-30050

The 1ift and stalling characteristics of a 35 deg
sweptback wing desiqned to bave identical
chordwise pressure distributions at all spanvise
stations when near maxipum 1lift

[ARC-R/K-3721] N73-30935



RERODYRAHICS

Aircraft accident involving crash of Poeing 737
aircraft during iastrumcnt approach te
Chicago-Midway dirport, Illinois on B December
1872 ’

[ HTSE~-BAR~-73-161 K73-30947

Helicopter gust response to include unsteady
aerodynamic stall effects under short-term,
control-fized conditicns
{ AD=75639571] ¥73-30958

Rotating stall in axial flow compressor stages
with different types of profiling aleng blade
height and different flow reqimes past profile
in cascade
[FASA-TT-F= 15115 N73=31698

Characteristics of axial flow compressors ta show
CORpPresSsor parameters during pre-stalil
conditions and techniques for predicting
Campressor stall conditons
(AD-76381461]

AEBODYNANICS

Russian boock - Aerohydrodynamic methods for
measuring input parameters of alntowatic systens:
Fluidic measuring eledenpts,

N73-31704

A73-4128B8

Hydrogen bubble flow visualization technique for
study of aevodvnawic problems in water flow
facilities
[ ARL/4=NOTE-3341 N73-30229

Research progress in aerodynamics, propulsion,
electronics, instrusentation, and natbheaatical
sciences

N73-30917

AERDELASTICITY
Linearized characteristics method for supersonic
flow past vibrating shells,

R73-4D426
An aeroelastic whirl phenomenan ip turbopachinery
Lotors.
[ASHE PRPER 73-DET-97] L73-42076

Vibration and stability of nondivergent elastic
systems.
A473-42551
Non-linear flap~lay dynamics of hingeless
belicopter blades in hover and in forward flight.
273-43134
Dynamic and aercelastic probleas of V/STCL
aircraft step-rotors occurring during retracting
and stowing of rotor hlades
[ DLR-FE-73=197 N73-30035
AEROHAUTICAL ENGIEEEERING
Russian book on structural mechanics of tapered
thin walled conical bodies and wings in aviation
and rocket technology
E73=-41281

AEEBONAOTICS
Aeronautics and astronauntic history, developnents
and impact upon civilization, noting Canada role
in space age, Apollo proqram and U,S.S.H. programns
A73-47086
ARROSFACE INEBDSTERY
Aeronautics and astronautic history, deveilopments
and impact upon civilization, noting Canada role
in space age, Apollo rrograe and U.S.S5,R. prograas
A73-41086
AEBOSPACE 5i5STEHS
Book - The role of testing in achieving aerospace
systems effectiveness,
A73-41201

ARROTHERMODYNANICS .
analysis of surface pressure and cold wall heating
rate distributions for larqe, flat panel at Mach
7 in high te@perature wind tunael

[ NASA—TH-D-72751 N73-30243
Eegional extreme atmospheric model for

agrothernodyonaric calculation of prabable

vertical tewmperature profile

[RD-763671] H73-30369

APTEEBODIES
Performance tests of twin et afterbody
confiquraticns to determite effect of nozzle
spacing, fairing shapes, and angle of attack
[ NASA-TH-X=2724] N73-259994

SOUBJECT INDEX

AIR BREATHING ENGINES
analysis of various mized c¢ycle engines and inpact
of cowponsnt choices on aprlication of
prepiulsion systen
N73-30747
ATR CARGO
airgratt desiqn for tranmsporting arctic crude oil
or liquid natural yas, examining air terainal
requirenents and handling specifications
a73-41172
Aussian bovk - Ecorcwic efficiency and planning of
air freiqght transportation,
AT3-41294
AIR FLOW
Stronbal number and flat plate oscillation in an
alf strean,
A73-40125
A wvethod of complex design of the meridional form
of the air flow path of a nultistage axial-fiow
COAPLessor
AT73-40477
Development of computer program for determining
airfeil pressure distributien for subecritical
attached wiscous flow
{ HAL-TE-2481 K§73=-30236
dnalysis of surface pressure and cold wall haating
rate distributions for larqe, flat panel at MNach
7 in hiqh temperature wind tunpel
[HWASA~TN-D=7275] H73-30243
Finite elesent analysis and computer graphics
vispalization of unsteady flow around pitching
and pluanging airfoils
[ NASR-CR=2249]) N73-30926
Evaluation of acoustic radiation from various
noise sources in axial fan
T HASA-CE-1145761
AIR INTAKES
French monogqraph - Contribution to the
experimental study of a boundary layer trap in a
superscnic air inlet.

F73-3093Z2

A73-42740
BIR NAVIGATICN
Natjonal Lerospace Heeting, Washington, D.C.,
March 13, 14, 1973, Proceedings,
L73-40025
Honlinear trajecterv=-following zad control
techniques in the terminal area using the
Miciowave Landing System Navigation Sensor.
A73-40038
Ground based picrowave landing system for aircraft
navigqation, guidangce and control in termimal
area, discussing system requirements for flight
safety
B73-40047
Relationships between operatjonal flexibility and
capacity in contepporary terminal air traffic
Control operations.
A73-40048
Lircraft and spacecraft radio navigation systewns,
discussing Poppler, inertial and VHF omnirange
techniques, Apeollo spacecraft guidance s¥stems,
TACAN, Harricr and Swedish SAAB3I7 aircraft
navigation
A73-40514
AIR POLLUTION
Gzone copposition and nitric cxide injection upper
and lower limits for stratosphere by nuclear
boub tests, cooparing to estinated sSsT
contribution
A73-425448
bethodoloqy for integratirg air pollution impact
of airport and its envircons
[ PB-220987/2]
AlR TRAFFIC
User manual for Los Angeles Basin Standard Traffic
Model
[ PAA-ED-T73-89) N73-30647
Statistical analysis of air traffic conditions
predicted for Los Angeles, California area in
1982 - vol. 1
[ MTR-6387~¥0OL~1] K73-30653
Statistical analysis of air traffic coaditions
predicted for Los Bngelesg, California area in
1982 - vol. 2
{ HTR=6367-vOL-2 ] N7 3=-30654
Future of short kaul air transport in Kestern
Europe - ¥/STOL Rorking Group
[ sp=73-001}

+N73-3159L

N73-31915



SUBJECT IHDEX

AIR ?RAFPIC CONTROL
Diqital computer simuylation program for North
Atlantic hybrid navigation systens
confiqurations, using covariance matrix ercror
analysis for plananed increase of commercial air
traffic capacity
A73-40028
Operaticnal global navigation systen developnent
Proqram ®ith repeater satellites deployed over
continental OS5k to provide radio links for
diqital communication, surveillance and ATC
A73-50041
Satellite based ATC system with radar range and
rate measurements, analyZing errors due to
ground station position, traksponder delay time
and atmospheric refraction uncerctainties
173-40042
Relationships between operational flexibility anéd
capacity in contemporary terminal air traffie
control operations,
473-40C48
& survey of satellite-based systems for
navigation, positien surveillance, traffic
contrel and collision aveidance.

A73-40052
2 lo¢k at Soviet ATC and nav facilities and
avionjcs,
273-U1522
dir traffic contrel in tbe EURCCONTROL area.
A73~-42321

The MINPAF system — First phase in the auntonmation
0f the EUROCOKTHOL Maastricht Centre.
AT3=42323
Tine, space, and enerqy panagement in the airways
traffic contrecl mediua.
A73-42324
Flow control concepts and airline operations.
R73-42522
Estimation of gqeneral aviation air traffic.
[ASCE PEEPLIRT 2041) L73-42866
GASP simulation of terminal air traffic systen.
[ ASCE PEEPREINT 2065917 E73-42888
Faa engineering and development proqram for
terminral air traffic control
[FRA-ED-14-2] ¥73-3021%
Flight plan position extrapolation in auntomated
oceanic air traffic control systenm
[FAR-RD-T3-721 N73-30648
User manual for Los Angeles Standard Traffic Hodel
computer tapes
[ FAR-RD-T3=881] N73-30645
Positional accuracy of airecraft radar targets as
displayed in air traffic control airport
surveillance radar system
[FAA=NA~72-87=PT=2] N713=30650
Development of discrete address beacen system for
application to air traffic control aperations
[Fra~-RD-73-1017 N73-30651
Feasibility cf AIC radar beacon system based on
vehicle siurveillance on airpert surface in
relation to vehicle time of arrival
[AD=-763328B1 N73=30655
pevelopnents in data systems air traffic control,
and solid state physics
[aD-763731] H73~-3G727
Introductory backgronnd te planuning process,
abjectives, and indexing for twenty two
engineering and develgpment programs with FAh
[PRA=LD-00-A] K73-30218
¥FR flight operations in 1972 Los &ngeles Basin
air traffic model
{FRA-NR-73~51] N73-21605
hlyorithms to determine potential conflicts over
oceanic airspace based on vertical, lateral, and
longitudinal separation criteria
[F23-FL-73-73}
ATE TRANSPORTATION
Bircraft ground station site evaluation based on
dissemipnating time syachronization
effectiveness, utilizing computer modeling for
communjcation links and airspace population
A73-400323
Russian book = Economnic efficiency and planoing of
air freiqbt transportation.

N73-31606

LT73=-41294
Europlane Q5TOL economical solution to noise and
condestion problem in short aod mediuwa hasl
transport
A73-41862

AIRCRAFT COMMONICATIOR

Analysis ef reqional aviation system for Southern
California with extension to system of global
airports to cope with future requirements

N73-31607
ATRBORNE EQUIPMENT

Midair collisiocn avoidance strategies for ATC
improvement, discuszing relative effectiveness
of structural airspace, airborne and
ground-based systems based or DS statistics

A73-40030

Develophedt proqrass status report on airborne
planar, counformal and distributed apertire
phased array antenras for use in radar and
cormunication systems

LT3=40646

Instruaentation for remote semsing solar radiation

from light aircraft.

A73~43161
Airborne researchk habagement and shuttle sortie
planning
{ HASA-TH=-X-622871 NT73=31729
AIRHORNE/SPACEEORNE COBPUTEES
Display device for integqrated jet engine
instrument syster progran
[AD~T763440 ] H73=-3Q450
AIRCRAFT ACCIDENTS
Reducing approach and landing accidents.
AT73-42523

Probability of aircraft crashing into Boardman
nuclear pover plant
[ PB=220715/7 ] ¥73-30662
Aircraft accideut involving ground coellision of
DC-9 and CV=880 aircraft at U Hare International
2irport, Chicago, Illineis on 20 Decewmber, 1972
[ HISB-RAR-~73-151] N73-30545
dircraft accident invelving crash of EBoeing 737
aircraft during instrument apprecach to :
Chicage-Midway Airport, Illinois on 8 December
1972
[ FTSB~ARR-73-161 H73-30947
Atrcraft mounted crash location transmitter for
emergency sighnal lransmission after crashes
[ NASA-CRSE=MFS5-16609-2] B73-310584
AIRCRAFT ANTEKEAS
k single-plane electronically scanned antenna for
airbcrpe radar applications.
AT3-40684
Physical desgiqb cousiderations for airborae
electreonic-scanning antennas.

AT73-40685
Antenng radiation-pattern measuresent using neodel
aircraft. .
A7 3=418641
Copnmunication antenma isclation
{ FAA-RD-73-54] N73=-30119

AIRCEAFT CARBIEERS
Carrier landing siuwulation Lor pileot wisual
perceptivn, describing Fresnel lens optical
landing s¥stem, periscopes, cockpit equipment
and glide paths
{AIAL PAPER 73=9171] AT73-40865
Turbo-typc energy absorber for aircraft carrcier
arcestipg gear
[aDp-76150217 N73-30226
Statistical analysis of alrcraft carrier wave-oft
situwation based on deck motion and aircraft
appreach geometry
fAD-T645161]
AIRCEAFT COMMONICATION
Synposiumn on Electromagnetic Interference in
Aircraft, London, Enqgland, Februwary 1%, 14973,
Progeedings.

K73-30967

a73=-416%1
BElectromagnetic interference and compatibility
control in aircraft cownmunication, discussing EF
current, voltage, impedance and SHR measurement
techniques
473-416492
The susceptibility of medern aircraft instrument
systeas to interfercnce in the HF band.
A73-41694
Aircraft commupication and electronic¢ equippent
design for interference control to meet
electromaqaetic compatibility specification
requiremsnts
A73-41695



AIRCEAPT COMPARTMENTS

Electropagnetic counpatibility specificatiocns for
aircraft ¢opmunication and electronic equipmeat,
discussing contrel and test plans, test
facilities, cost effectiveness and British
standard

A73-41696

Electropagnetic compatibility progran for modern
aircraft communicaticn and electronic equipment
desiga, discussing contrel plan, interference
specification, cable separation and final testing

A73~41697

Systepn desigo and test plan for NASA positioan
location and aircratft communications equipment
at ¢ band ysing USNS Vanguard and ATS 3 and ATS
5 satellites
[ NASA-TH-X-70447] N73-30645

Flight test and evaluation of system for providing
Precise time siqnals to aircratft in flight using
distance measdring (VORTAC} ground station and
cesiun heam atomic cleck
[Faa-HA-73-23]

ATIRCBAFT COMFARTMENTIS

Decompositicn products of polyurethane foam
related to aircraft cabin flash fires
[AD~-T763327]

AIBCRAFT CONFIGURATIONS

Buroplane QSTOL econonical selution f£o noise and
congestion problen in short and medium haul
transport

N73-38652

N73-31846

B73-41862
Wind tunnel tesis to determine effects of slot
spoilers on longitudinal aad lateral aerodyvamic
characteristics of twin engine light aircraft
[HASA=TN=D~7315] H73-30033
AIRCEAFT CONTHAL
Fly-hy-wire digital F-BC aircraft control svysten
using 3polle guidance, navigation and controd
hardware, emphasizing interface design and fault
detection
L73~40027
Nonlinear tradjectory-following and coptrgl
techniques in the terminal area using the
Microwave Laeding System Havigatien Sensor.
BT73~-40038
Ground based microwave landing systeas for aircraft
navigation, guidance and control in terminal
area, discussing systen requirements for flight
safety
A73-40047
Influence of the effectiveness aof jet vanes on the
characteristics of VTOL aircraft
A73-40401
Washout circuit desigmn for
aulti-deqrees-of-freedom moving base simulators.
[RIAA PAPER 73=9241 . A73-40876
Visua) cues and six deqree of freedon notion
fliqiht sipulation for P-4 aircraft energy
maneuvering performance, discoessing pilet
evaluaticns
[A1AA PAPER 73-934]
Flight sipulation requirement in artificial
stabilizer desiqn for V¥TOL aircraft flight
control system, noting agreement with flight tests
273=-41751
4 BeW approach te gust alleviation of a flexible
aircraft using an open loop dewice
[OUNERA, TP NO, 12361 A73-42218
Compensation of the lengitudinal-trim and altitude
control systems of an aircraft

L73-4G88G

AT73-4294%

Development of feedback control im tilt roter

aircraft using swashplate cyelic and collective

coatrols in addition to direct 1lift coptrel -

Vol. 7

I MAS2-CE=1146001 W73-30011
Development of theory for adaptive control of

aircraft in atmospberic turhbulence using

Stochastic identification method

[AD-T7637391 H73-300351
Application of active control technology for

suppression of flutter with analysis of effect

on B-52 aircraft configuration

[HRSA-TN=-X-2905] N73-3CB64
Develapment and characteristics of system for

inteqrated cantrel of engine power and

aeradypamic confiquration of aircraftt during

landing approach

[ BaSA-CASE-RRC-10456-1) H73-320538

//

SOBJECT INDEX

Longitudinal stability acd control derivatives of
XB—70 aircraft to compare fliqght test and
theoretical data
[NASE-TH=-X=2881]

Wind tunpel and rotor whirl cage tests to
determine stability and copntrol parameters of
scale model of tilting roter aircraft model -
Yol. &

N73-30940

[BASA-CR=114615] N73=-30950
Design of aircraft lateral flignt director
{DLE-FB~T72=44]} H73-30953

AIECRAPT DESIGH
Cobra P-530 air superiority fighter adaptiom to
ground attack for internmational regquirements for
multipurpose aircraft, discussing avionics for
pultimission version
A73-40301
Some method of nonlineatr progqranping suitable for
solving the task of optimization of a small
transpert aircraft
A73=40478
Control lav synthesis and sensor design for active
flutter suppressicn.
[ ATAR PAPER 73=832] A73-40502
Design and application of a part-task trainer to
teach forpation flying in USAF Underqraduate
Pilot Trainicg.
{AIAM PAPER T73-539] A73-40 881
Aircraft desiqgon for transporting arctic crude oil
or liquid natweral gas, eXawmining air terminpal
requirements and hapdling specifications
A73-U1172
Eotorcraft desigon corcepts, considering economics,
propuision, control, trim devices, advancing
blade concept, wmaterials and rotor aerodynamics

A73-41189
Ike aerodynamic develapment of the wing of the &
300E.
L73-41192

Design and analysis of an enerqy absorbing
restraint systenm for light aircraft crash-iapact.
[ASME PAPER 73-DET-111] L73-42080

Aerial-survey aircraft of the new generation

B73=-42550

Runway Sideline aircraft noise measurements on
takeoff and appruvach for enforcing coznunity
noise levels based on FAA aircraft type
certification, noting associated problens

A73-42945

Dosiqn of aircraft with rotatable wing for
producing high speed aercdynamic configquration
INASA-CASE-ARC-10470-2] N73-3Q018

Aerodynamic fuselage rear part confiqurations for
aircraft stability optimization noting pressure
distribuotion and aerodynamic forces
[ DLE-F8-72-25]

Criteria for acceptance of <arly desiqn
intormation with application to design studies
and cost estimates for liquid hydrogen fueled
aircraft and remotely piloted vekicles
[Ma5a=TH-X-623031 N73-30943

Mathematical model for real-tinme fligqht simulation
of tilt rotor research aircraft for application
to aircraft design, pilet training and
proof-of=concept~vol. 5

N73-30931

[ HASA-CR-114614] N73-309459
Design of aircraft lateral flight director
[ DLE-FB=T72-6414] N73-30%53

AIBRCRAFT ENGINES
Trimping and checking aircraft gas—turbipe engines
with the aid of the ratio of total pressure
behind the turbiwe to total pressure in front eof
the compressoxr
A73=-400403
Airframe/propulsion systen intéeractions = An
important factor in supersonic aivcraft flight
cantrol.
[ATAR PAPEK 73-831] 173-40501
Experience with the NRC 10 ft, x 26 ft, V/5T0L
prepulsion tunnel -~ Scme practical aspects of
¥/5T0L engine model testing.
A73=-40855
Macrofractographic studies of fatigue fractures is
aircraft enqine elements
A73-41593
Wind tunrel test for Dolphin airship model static
thrust measurements, discussing thrust direction
torque woment coefficients and propeller rotation
AT 3=41648



SOBJECT INDEX

Application of electron beam welding to aircraft
turbipe c¢ogine parts.
273~42196
Buried engines in rear fuselaqge
N73-30750
Sleep deprivation effects, airborae simulator feel
Systenm, ped forms, and V/ST0L engine model tests
[OKE/NAE~1973(2) ] N73-31453
AIRCRAFT BUGIPMENT
Russian book on aircraft onboard iustruments and
equipment arrcangement and housing for weight
reduction covering electric, radar, navigation,
contral, display and apxiliary devices

AT3I~41425
Decentralized power processing for large-scale
systens,
A73-42905

Analysis af noise problems cteated by supersonic
transport aircraft, conventional aitcraft, and
short takeoff aircraft to show metheds for jet
exhaust poise reduction

N73=30024

Design of inteqrated aircraft instrumention
display system utilizing plasma display/menory
uwnit
[AD-7635991 ¥73-30u446

Techniques for creating moving image
reconnaissance display
[ AD=763789] N73-30452

Nonlinear vibrations of pipelines containirg
pressurigzed fluids with application to aircraft
hydraulic systens
aDp-7641541 W73-30968

AIBCERAFT FOEL SYSTENMS

Computerized control system for fuel flow inte and
out 0of fuel cells and aircraft gravity center
cptimization during supersonic cruise and takeoff

273-40835
VEE 191B.

AT3-41752
Hew developnents in aircraft refuelling vehicles.

A73-41361

BAIBCRAFT FUELS
Optieization of supersenic aircraft C3/C4 polymex
fuel by ncormal paraffins cootaining 10 to 16
carkon atoms
{DLA-FE-73-32] K73-3168%
AIBRCEAFT GUIDANCE
Hicrowave landing system elevation data er
altimeter infermation for flare-cut guidance,
considering sirport, aircraft autepilot and
ground equipment and cost factors
A73-40050
Low c¢ost airport surveillance and Localized Cable
Radar with runway or taxivay vehicle quidance
capability for qround traffic cowtrel, using
50l1id state equipment
AT3-40051
AIRCEAFT HAZARLS
Brobability ¢f aircraft crashing int¢ Beardman
nucicar power plant
[ PE=220715/7) H73=30662
AZRCEAFF INSTRUMENTS
Russian boeok on aircraft onboard instrumeonts and
equipnent arrangement and housing for weiqht
reduction covering electric, radar, navigation,
contrel, display and aurxiliary devicas
A73=41425
Bussian book on gyroscope theory coveriag
maritime, airtcraft, rocket apd spacecraft
applications, instronment error, differential
equations of motion, rotor precession and
degrecs of frecdom
B73-47437
The susceptibility of madern aircraft instrument
systens to interference in the HF band.
BA73=-41694
Display device for integrated jet engine
instrument system proqran
[AD-763440] R73-3Q450
AIRCRAFT LANDIRG
Microwave Landing System with air-derived sanmple
data and scanning narrow beam antepnas for
signal-in-gpace generation, discussing design
requirements and performance test
273400646

A=7

AXBRCRAFT MODELS

Carrier landing simulation for pilot visual
perception, describikg Fresnel lens optical
landing system, poriscopes, cockpit equipment
and glide paths
[AIAR PAFPEE 73-917) A7 3-40865

Reducing approach and landing accideunts.

AT3-42523

Eveletion of blind landing systens

AT3-43032

Flight tests of various steep gradient apprcaches
to qroung level short takeoff and landing runway
to determine aircraft performance and navigation
aids required
[FRA-NA=-2-77] N73~-30025

Analysis of landing perforamance of scale model aof
C+8 aircraft equipped with air cushion landing
systern on variety of sorfaces including calo and
rougk water
[ NASA-TH-D=72951] N73-30(32

Developoent of procedures for stabilizing snov to
pernit helicopter landings
{AD-763231] N73-3C040

Effect of inflated air cushion landing gear on
subsonic static stability of high performance
aircraft operating out of ground effect
[Lb-763365] N73-300U48

Ground based visual aid to alleviate spatial
disorisntation during takeoff and lacding
[ FAA=RD-73=26] N73-30216

Petermination of variability of oblique and
horizontal visibility for aircraft landiag by
analysis of experimental data
[ NLL~-M-23Q46- (5828,4F) ] H73-30576

Analyzis of glide path parameters, appreach
control system precisien, and separatico
standards for extension of runway capacity under
instrywment flight rule conditions
AD=T7631421 B73-304657

Developnent and characteristics of systen for
integrated control of engine power and
aerodynamic configuration of aircraft during
landing appreach
[ FASA-CASE=ARC-10456-1] N73=-30938

Statistical analysis of aircraft carrier wave—aff
situation hased on deck motionm and aircraft
approach qeometry
[ A0-7645156 ] ¥73-30967

Finite =lement model of -ointed concrete pavement
on nonlinear viscous subgrade dynamic
interaction of aircraft—pavement systens
(AD-764243] ¥73-31213

Effects of spow cover and snow surface conditions
oo image glide path systems for aircraft
apprecachk contraol
[ FAA-RD-72~B5] N73=31602

AIRCRAFT MAINTENANCE

Helicopter and fixed wing aircraft desiga
consideration comparison, examiring maintenance
and reliability requirements, riqid, hinged and
tilted rotors and load characteristics

A73-40225

The nondestructive tests in the maintenance of

coamercial aircraft
A73=42186
AIBRCRAFT EANEUVEERS

Design and application of a part—-task trainer to
teach formation flying ip USAF Underqraduate
Pilot Training.

[AIA2 PAPER 73-9351 A73=-40881

Fliqht tests of load factors for
multirecorder-equipped qliders of various
desiqus during pullcut apd lcoping maneuvers

AT73~414856
ATIRCEAFT KODELS

Experience with the NBC 10 ft. = 20 ft. V/5TOL
propulsion tunnel - Some practical aspects of
¥/STOL engine model testing.

AT73-40355
wind tunpel test for Dolphin airship model static
thrust measurements, discussing thrust directiocn
torque monent coefficients and propeller rotation

273=41646
Antenna radiationh-pattern measurement using model
aircraft.
B73-41841

BRC 10 ft x 20 ft V/ST0OL propulsion tunnel for
¥/510L engine meodel testing
. R73=31857



ALRCRAFT NOISE

AIRCHAFT HOISE

Bazic acoustic considerations for medel nuoise
experirents in wiad-tunnpels.

A73-41705
poundary laver induced cockpit noise.
AT3=-41706

Perceived noise level ratings for helicopter
noise, discussing blade slap, tail retor vhine,
broadband noise and PNL rating shortcomings

A73-u1708

The effect of aircratft npoise on the countryside,

R73-41709

Europlane QSTIOL ecomomical solution to n¢ise aand
congestion problexs in short and medium haul
transport

A73-41862
dtpospheric absorpticon censideraticns in airplane
flyover noise at altitudes above sea level.
A73-42943

Helicopter noise experiments in an erban

envircnneata
AT73-42944

Runway sideline aircraft noise mpeasurements an
takeoff and appreoach for enforciuag community
noise levels based on FAL aircratt type
certification, noting associated problens

A73-62945

Community noise impact study frop military

weliceopter operaticns.
R73-42547
knalysis of acoustic properties and aercdynamic
characteristics of engine over wWing
confiquration with tlow attached and unattached
on upper surface of flaps
[ NASA-TH-X-71419)

LDevelopment of computer progqram to predict
aerodynanic noise levels of V/STOL aircratt at
various poimnts in f£liqght trajectory
[PB-221140/71

ALECEAFT PARIS

The nondestructive tests in the maintenance of

compercial aircraft

N73-30015

N73=30054

A73-42186
Fail-safe and safe-life desigh of aircraft
components mpade from Ti-alleoys
FRLE-TR=72034~01 H73-31510

AIBCRAFT PERFORHANCE
Fliqght tests of modified C-8A aircraft to
demonstrate avqmenter vwing, shert takecoff
concept - Vol, 2
{HASA=-CR=-1145041 N73-30017
Larger aircraft landiag approach performance and
altitude control durinqg atmospheric turbulence
and wind shear
f¥LR=-TE=72023-01
Apalysis of aircraft stability and contrel
derivatives in turbulent conditions subject o
randam state disturbance
{aD=7637411 B73-20046
Longitudinai stability and conirol derivatives of
IB-70 aircraft to compare fliqht test anpd
thecretical data
[FASR-TH-X-2881]
herodynamic¢ characteristics and aircraft
rerformance of jet aircraft during takeoff run
[AD-764314 ) H73-309535
AIBCRAFT RELIABILITY
Helicopter and fixed wing aircraft desiqn
conzideraticon comparison, ©Xamining maintewman
acd reliability requirenents, rigid, hinged a
tilted rotors and load characteristics

K73-30C386

N73-30940

ce

nd

A73-4Q225

Book - The reoie of testiug in achieving aerospace
systems offectiveness.

A73-81201

Fael tank wall response to bydraulic ram during
the shock phase.

A73=-4311%
AIBCERFT SAFETY

Objectives, scope of work, and fundibg
Ieqairessnts of research proiect far improvement
of aircraft safety
[FAA-ED-18-1]

Analysis of glide patn parameters, approach
control systew precision, and separation
standards for ertension of ruaway capacity under
instrument flight rule conditicos
[AD=T763142

N73-30008

H73~30657

SUBJECT INDEX

Safety concerns with shuttle payleads, space
stations and space shuttle orbiters
[HRSA=CER=134022]

AIRCRAFT SPECIFICATIONS

Three-aXis, adjustable loading structure for
testing soundness of aircraft skin by applying
pressure
{HASAL-CASE-PRC-10051~1}

AIRCRAFT STABILITY

Copputerized control system for fuel flov into ard
out of fuel cells and aircraft gravity center
gptikization during sSupersonic cruise and takeoff

273~4093%

Drive logic computaticn for variable stability
aircraft in-flight simulactors with six
independent controllers providing dypamic motion
and ground, crosswind and special effects
{AIAL PAPER 73-933] A73-41974

Contributicvn to the rotorcraft ground resonance
theory

B73-31726

F73-30416

473-4305¢
Analysis of aircraft stability and contreol
derivatives in turbulent conditiors subiject to
rapdom state disturbance
[AD-763741] N73=-300046
Development of theory for adaptive control of
aircraft in atmospheric turbulence using
stochastic identification methed
FAD=T763733] N73-30651
Lonqgitudipal stability and contrel derivatives of
¥B=-70 aircraft to compare fiight test and
theoretical data
i NASA-TH-X-2B81]
¥ind tunnel and rotor whirl cage tests to
determine stability and contrcl paramseters of
scale model of tilting rotor aircraft nodel -
Vol. B
[ NASA~CR=114615]
ATIBCEAFT STRUCTORES
Finite elewent program for flight structure
apalvsis.

NT3-30540

¥73-36950

B73-41739
German monograph - Lifetime detection in the case
of acoustically loaded structures on the basis
of the appropriate form of vibration.
BT73-42741
Decision methodology on static tests of large
aircraft vehicles
{ NhSA=CE=125360]
AIRCBAFT SURVIVABILITY
Fuel tank wall respouse ta hydraulic ram during
the shock phase.

N73-30866

A73-43174
AIRFIELD SURFACE NOVEMENTS
Low cost airport surveillauwce and Localized Cable
Radar with runway or taxiway vehicle guidance
capability for ground traffic cenirol, using
s0lid state equipment
A73-40051
BIRFOIL PROFILES -
Investigation of multi-element zirfoils with
external flow jet flap.
A73-41087
Influence of geometrical parameters on propeller
performance at low advance ratios
a73-41582
Study of flow arcund an airfoil with a spoiler at
Mach numbers ranging from 0.5 to 2.3
AT3-4158B4
LIRFOILS
Calculation of incompressible petential flovw of
airfeils by conformal mapping petential fiow of
lifting circles onto airfoils by double
transformations
[ ARC~-R/M-3717] ¥73-30002
Analysis of drag and pressure mneasurements made io
subsonic wind tunnel tests on tvo apnualar
airfaoils noting relation hetweenr pressure
distribution ib ¢ompressible flow and at high
speed
[ ARC~R/M=271B] N73-30003
Wind tunnel tests to determine transient wak
velocities behind three stalled eing :
confiqurations at Reynolids nunuwbers up to 4.8
miliion

[AD-763468] ¥73-30050



SUBJECT INDEX

Develapaent of computer program for determining
airfoil pressure distribution for subcritical
attached viscous flow
[NAL-TE-248] W73-30236

Three-dinensional compressible turbulent boundary
layer for subsonic and transonic flow over yawed
airfoil
{AD-T763730) - N73-30258

Heasurenent of temperatures of airfoil immersed in
stream of combustion gases to determine
effectiveness of two phase cocling systen
[ 2R1/NE-338] H73-30876

Finite element analysis and coaputer graphics
visuyalization of uansteady f£low arouand pitching
akd plunging airfoils
[ FRSA-CER~2249] H73-30926

Wind tunnel tests to determine two dimensional
characteristics of airfoil optimized for maximun
Lift coefficient at various angles of attack
[ NASA-TN-D-7071) N73-30929

Correlation between wind tunpel data and finite
difference solutions for viscous and wind tunmel
effects in tramsonic flows cover airfoils
[AD-764133] N73-30936

Numerical analysis of laamipar unsteady flow around
airfoil in viscous, incompressible fluid

N73=31226

Aerodynanmic confiqurations of series of airfoils
esed in parametric studies of drag-rise Mach
nuober
[ESDU=-71020] N73-31228

Derivation of charts for predicting drag-rise Mach
puaber for airfeoils with specified upper surface
Fressure distribution
{ESLU=71019} N73-31229

Prediction of aerodyramic characteristics of
airfoils at transonic speeds including effects
af £luid viscogity
[AD-763295]

AIRFRAMES

Frame of a cylindrical shell under the actionm of a

concentrated radial force

N73-31260

A73-50388

Lirframe/propulsion syster interactions — &n
impottant factor in supersoai¢ aircraft flight
control.

[AIAA PAPER 73~831] 273-40501

Rirframe ball, reoller and spherical plain bearing
desiqos for flight control, landing gear and
Wing mechanisms

A73-41125

analysis of flight test wprocedures for evaluating
streuqth of airframes for aircraft awd helicopters
[ HASA~-TT=F-769] W73=-30018

Application of reinforced fiberqlass thermoplastic
materials for construction af wilitary aircraft
structures
[ap-763478]

Development of digital computer program for
generating individuwal component or entire
aircraft mass and aerodynaeic models for vehicle
inelastic bending response anzlysis
[AD-T7637011]

Analysis of eqguipmeant and procedures for
conducting sonic fatigue tests of airfrazmes at
elevated temperatures

H73=-30044

K73-30045

[ap-7637981) N73-30052
Pressure fields over hypersonic wing-bedy

contiquration at noderate incidence

[aD-TB3762]) N73=-30256

Application of composite materials to coastracticn
of helicopter airframes and landing gear
[ HASA~CE-112333] N73-30Q948
Finite element method to determine post-buckling
strength of B=1 aircraft aft intermediate
tuselage following combined torque aopd axial
loading
[aB-763813] N73=-30954
Application of fracture preventiou principles to
airframes to reduce catastrophic failure and
increase service life
{aD-7645131 N73-30964%
FORTEAN matrix abstractiom proqraa for structural
analysis of aercspace structures, Vol. 2 -
Digital computer program description

FAD-764360 ] N73-31158

AIRPORTS

FORTRAN matrix apstraction prograia for stroctural

analysis of aerospace strectures, ¥ol. 5 -
Bagineering user akd techoical report
[aD-763812] N73-31158

FORTRAN matrix abstraction program for structural
analysis of aerospace structures, Vol, 6 -
Digital computer program Phase 1 éescription
[AD-7643656 1 N73-31160
AIRLINE OPERATIONS
dircraft ground statiocn site evaluation based an
disseninating time synchronization
effectiveness, utilizing compnter modeling for
communication links and airspace populatiocn
A73-44033
Eelationships hetween operational flexibility and
capacity in contenporary terminal air traffic
‘ control operations.
A73-40048
Passenger response to airline service and
resultant <¢owmpetition d¥pamics amongq air
carriers in metrocpolitarn area, iedicating
satellite airports importance

AT3-40210
Schiphol as a tourist attraction.

A73-42316
Flow control concepts and airline operations.

273-42522

Statistical analysis of air traffic conditions
predicted for Los Angeles, California area in
1932 - Vol., 1
{ HTR-6387-V0L-11] N73-30633

Statistical analysis of air traffic conditions
predicted for Los Angeles, California area in
1582 ~ Vvol. 2
fHTR=6387=VOL=-2] W73-3G654

Algorithms to determine potential conflicts over
oceanic aitrspace based op vertical, lateral, and
longitudinal separation criteria
{ FRA=ED-73=713] ¥73=-31606

Analysis of regiopal aviation system for Scuthern
California with extensiok to system of glcbal
aicports to cope with future reguirements

¥73-31607
AIRPCRT BEACONS

Feasibility of ATC radar beacon system based on
vebhicle surveillance on airport surface in
relaticn to wehicle time of arrival
[AD-763328]

AIRPCET PLANSING

dircraft gqround station site evaluatiown based on
disseminating tiwe synchronization N
effectiveness, wtilizing computer modeling Yor
conmunication links apd airspace population

AT73-40033

Low cost airport surveillance and Localized Cable
Radar with runway or taxiwvay vehicle gquidance
capability for gqround traffic control, using
501id state equipkent

N73-30655

A73-40051
tassenger response to airline service and
resultant competiticon dynamics amonq air
carriers in metropoelitan area, indicating
zatellite airports importance
A73-40210
RBussian book on airport cable communication lines,
discussing desidn construction, signal
transmission theory and structural and
electrical characteristics

AT3I-41243
Seattle-Tacoma's unconventicrnal concept.

A73-42315
World Bauk support for airports.

373-42317

kunway coufiquration improvement programming omodel,
[L5CE PREPRINT 2034] A73=42864
Use of simulaticr in airport plakning and design,
[A5CE PREPRINT 20381 A73-4286%
Estimation of qeneral aviation air traffic.
[ ASCE PEEPRIKT 2041] a73=4286€
Computer-aided design of airport system plaus,
[ASCE PREPRINT 20581 A73-42867
Future of shurt haul air transport in Hestern
Burope - V/5T0L Working Group
{SP=73-C011
AIRPORTS
Book - Prestressed pavements of airports and roads.
AT73-41287
The effect of aircraft noise on the countryside.
AT3I-417G9

H73-31515



AIRSHIPS

Schiphol as a tourist attraction.
273-4231%

statistical analysis of air traffic¢ conditions

predicted for Los 3Angeles, California area in

1982 - Vol. 1

[HTE~6387-v0L-1] N73-30653
Statistical analysis of air traffi¢ conditions

sredicted for Los Aageles, Califoraia area in

1982 - Vol. 2

[MTR=6387-VCL-2]} N73-3G654
Aircraft accident involving ground collision of

OC~Y9 and ¢¥-880 aircraft at C Hare International

Airport, Chicaqeo, Illinois on 20 December, 1%72

[ HTSB=RAR-73-15] N731-30945
Airport envircoment coapatibiiity plan for

Jackson, Tennessee

[ PB-2211291 K?3-31217

Methodology for integrating air pollution impact
of airport and its envitoss
[PR-2209587/2] N73-31594
Analysis of redional aviation systez for Southern
California with exXtension to system of global
airports to cope with future requiremsnts
§¥73-31607
LIRSHLPS
Wind tunnel test for Dolphip airship meodel static
thrust tieasurements, discussing thrust direction
torque moment coefficieunts and propeller rotation
A73-41648
A techuoloqgy tool for urban applications - The
repotely piloted blimp.
[ATAR PAPER 73-981)
ATRSPACE
Midair collisiopn avoidance strategies for ATC
improvenent, discussing relative etfectiveness
of structural ajirspace, airborne and
ground=based systewes based ¢n US statistics
273-4G030
Sipulation tests of skort takeoff transport
aircraft te determine airport and air space
reguiresents nnder normal operatiug conditians

R73-42533

[HASA-TH-D-730017 W73-3002¢
AIRSPEED
Desiqn apd flight tests of helicapter airspeed
indicator
[AD-T64240] N73-31430
ALGORITHES
Eussian book - Matrix methods cof calculating the
strength of low-aspect-ratic wings.
A73-40799
L method of optimization of alqoritbos for
secondary processing of radio siqnaks

A73-41129
ALKEHES ) -
Optimizatice of supersonic aircraft C3/C4 polymer
fuel by normal paraffins containing 10 to 16
carbon atous
[DLE-FB-73-321
ALTIHETERS
Power subsysten for Skylab
rajiometer/scatterconeter/altineter experiment,
ATI-L42903
Calibratiogn and evaluation of Skylabh altimetiy rfor
geodetic determination of geoid
[ E73-11013]
ALTITUDE CONTRCOL
Compensation of the longitudinal=trim and altitude
control systems of an aircraft

N73=31685

N73-31318

AT3~42548
Larger aircraft landing appreach pertrormance and
altitude coutrel during atmospheric turbulence
and wind shear
[HLE-TR-72023-U}
ALTITODE TESTS
Ltwospheric absorpticon <¢onsiderations in airplane
Llyover noise 4t altitudes above sea level.
R73-42943

N?3-3Q034

ANALOG SIMULATION
Washout circnit desigr for
nulti=-degqrees-of-freedosn moving base simulators.

f ALIAR PAPER 73-929) 273-40876
dircraft flutter analog sisulation notiug

structural nonlinearity effects

[DLE-FB-73-30] N73-30954

ANECHOIC CHAEBERS
The design and construction of an ancchoic chanber
lined with parels and intended for investigation
of aerodynamic¢ noise
A73-40942

SOBJECT INDEX

Bvaluation of aercdynamic calibration and
performance chacacteristics of anechoic flow
facility
[AD-7636681]

ANGLE OF ATTACK

Approximation for bypersonic flow past circular
cone with angle of attack, discussing matched
asympieotic expansica, flow velocity and density
dgistribution

H73-31212

A73-40428
ANHDLAR FLOW
Eeduction of fan noise by annulus boundary laver
removal.
A73-41713
Attenuation of spiral nodes in a circular and
anoular lined duct.
A73-41714
AHTEENA ARBATYS
ILS capability improvements on localizer and
glide~slope antenna arrays abd monitors,
considering effects of reflecting obijects on or
near aerodrome and terrain
A73=4Q043
Phased array antennas in ground based rempote
sensor system, assessing technologies of
AN/FP53-B5, HAPDAE and APR/TPN-1% radar systens
273-40645
Development programs status report on airboroe
planar, conformal and distributed aperture
phased array antennas for uwse in radar and
colBunication s&ystens
273-40646
Synthetic radic direction defining methods with
virtual antenna patterps.
ATI-41649
ANTEENR DESIGH
Development proqyrams Status repert on airborpe
plianar, conformal and distributed aperture
phased array antennas for use in radar and
combunication systens
A73=40646
A single-plane electronically scanned antenna for
airborne radar applications.
AT3-40684
Physical design censiderations for airborne
electronic-scanning antennas.
A73-40685
ABTENNE BADIATION PATTEERNS
Synthetic radio direction defining methods with
¥irtual antenha patteros.

AT73-41645
Anteona radiation-pattern measurement using medel
aircraft.
A73=-47841
Radar microwave link antenna pattern measurements
[FAL-RD~73~118] H73-31087
ANTIOXIDANTS
tas-releasing additives to jet fuels
A73-41070

ANTISOBMARIKE WARFARE RIRCHAFT
Kavy Transit navigation satellite system,
discussing flight test for tfeasibility of
military application to YP-3C Antisubmarine
Warfare Weapons System aircraft
AT7I-L0040
BPEXES
Load near apex of lifting swept wing in iinearized
zubsonic flow
[ BRC-R/M-3716]
APOLLO FPROJECT
Ply-by-wire digital F-8C aircraft control systen
using Apollc guidance, navigation and cobtrol
hardware, emphasizinhg interface desiyn and fault
detection

N73-30001

AT73-U0027
APPROACH CONTROL
French automatic beam coupler system for V/3TOL
and bhelicopter low speed ahd low altitude
instrument approach

27340975
Flow control concepts and airline operations,

473-42522
Reducing appreach and landing accidents.

A73-42523

Flight tests of various steep gradient approaches
to ground level short takeoff and landing runvay
to determine aircraft performance and navigation
aids required

[ FAA=-HA=72~77] H73-30025



SOUBJECT INDEX

Aircraft accident inveolving crash of Boeing 737
aircraft during instrument approach to
gg%caqc-MiﬂHav Airpert, Illinois on 8 Decemher

2
[HESB=-A4K=73-1§ } N73=30947

Statistical analysis of aircraft carrier wave-off
situatian based on deck motion and aircraft
approach geconetry
[2D-764516 ] N73=-30967

APPROIIMATIONR

Approximation for hypersomic flow past circular
cone with angle of attack, discussing matched
asymptotic expapsion, flow velocity and density
distribution

AT73-404248
ipproximation for maxibum ceaterline beating on
lifting entry vehicles,
473-42627
ABEA HNAVIGATION

3 flight evaluation of pilotage error im area
navigation with vertical gquidabnce.

A73-40029
ARBESTING GEAR

Turbo-type enerqy absorber for aircraft carrier
arresting gear
[AD-761502]) ¥73-30226

ARTIFICIAL SATELLITES

Conqressional hearings to review KASA program
accomplisboents and to predict advantages to
accrue from space programs

H13=3091%6
ASFECT RATIC

The aerodynawic developrent of the wing of the A
3008,

B73=-41192
ASTRCHAUT PERFORMNANCE

Skylab 1 medical experiments concerning astronaut
physicloqical respopnses and work capability as
affected by exposure to space flight enviconment

L73-4151%9
ASTEONAUTICS

Reronautics and astronautic histary, developments
and impact upon civilization, noting Canada role
in space age, Apollo proqram and U.S.S5.K. prograns

A73~41046
ASTRONQOEICAL PHOTOGRAPHY
French eclipse studies.
A73-42870
dirborne studies of the African eclipse.
A73-42871
ASTRONOAICAL PHOTORETHY
Freuch eclipse studies.
A73-4287Q

ATMOSPHERIC ATTENUATION
htmospheric absorption consideratioas in airplane
flyover noise at altitudes ahove sea level.
R73-42943
ATMOSPHERIC COMPOSITION
Hitrogen oxides, nuclear weapon testing, Concorde
and stratospheric ozone,
L73-41076
Prelinmipary results of Martiap altitude
determinations with €COZ bands /2 micron
wavelength/ from the antomatic interplanetary
space stationm Kars 3.
A73-413807
Qzone comnpesition and nitric oxide imdjection upper
and lover limits for stratosphere LY nuclear
bomh tests, compariog to estimated S5ST
contribution
A73=42534
mission planning for Pioneer Saturn/Uranus
atmespheric probe missioms
[NASA-TH-X-28241] ®73-30800
ATHOSPHERIC DENSITY
Lov value atmospheric density extremes evaluation
covering ground elevations up to 15,000 feet for
engine power calculation in aircraft design
A73~40063
ATMOSPHERIC ELECIRICITY
Stratospheric electricity due to operating
Supersonic transport fleets
[AD-763471] ®73-30365
ATMOSPHERIC ENTHY
Gptimal three dipensional trajectories to maxipize
landing feotprint of 1ifting reeniry vehicle
using energyv approximations based on tlight path
[ap-764132] §73-3G960

A=11

AVIONICS

ATHOSPHERIC KODELS
Regional extrewc atmospheric model for
acrothermedynanic calculation of probable
vertical temperature profile
[&D-763671] B73-30369
ATMOSFHERIC TEMPERATURE
Regicnal extreme atmospheric model for
aerothernodynamic calculatick of probable
vertical temperature profile
[2D-763671] ¥73-30369
ATMOSPAERIC TORBULENCE
Analysis of airplane response to nonstationary
turbulence including wing bending flexibility. IX.
AT3-4C437
B Dnew approach to gust alleviation of a flexible
aircraft using an ¢pen loop device
[OFERA, TP NO. 12361 A73=-02219
Larger aircraft landing approach performance and
altitude control during atmospheric turbulence
and wind shear
[ MLE-TR-72023-1U] H§73-30036
beveloppent of theory for adaptive control cf
aircraft in atmospheric turbuleace using
stochastic identification method
[AD-7637397} N73-30051
ATOBIC CLOCKS
Russian book on desigu and operational principles
of moncpulse and poving target radar, atomic
time and frequency aeasuring devices, radic
navigation and optical processing
A73-4G3IL0
Flight test and evaluation of system for providing
PLecise time signals to aircraft in flight using
distance measuring (VORTAC) ground station and
cesiup beam atomic clock
[FaA-NA-73-2]] N73-30652
ATS 3
System desiqn and test plan for HASA position
location and aircraft communications equipment
at C band using USKS Vangquard and aTS 3 and ATS
S satellites
[ NASA-TH-X-704471] N7i-30646
ATS 5
System design and test plan for NASA position
location and aircraft compunications equipment
at C band using USNS5 Vanguard and ATS 3 and ATS
5 zatellites
{ NRSA-TH-X-704471 N73-3064é
ATTACE AIRCRAFT
Caobra P-530 air superiority fighter adaption to
ground attack tor international requirements for
nultipurpose aircraft, discussing avionics for
pultimission version
a73-40301
AGTOMATIC CONTRAOL
Russian book - Aerohydrodynamic methods for
measuring input parameters of automatic systems:
Fluidic neasuring elements.
A73-41288
The MINFAF system - First phase in the automation
of the EURQOCONTHOL Maastricht Centre.
A73~42323
AUTOBATIC FLIGHT COMTROL
French automatic bean coupler system for ¥/5TOL
and helicopter low speed and low altitude
ipstrument approach
B73-40975
Development of automatic £liqht control systens
based on adaptive control techniques anpd
variable structure control systens
[AD=7638151 N73-30047
AUIILIARY PORER S5QURCES
Decentraliged pover processing for larqe-scale
SPSLens.
A7 3-42905
AYIONICS
Cobra P~530 air superiority fighter adaption to
qround attack for international requirements for
sultipurpose aircraft, discussing avionics far
pultisission version
A73-60301
4 look at Soviet ATC and nav facilities and
avionics.
A73-41522
dircraft communication and electronic equipment
desiqn for interference control to meet
electromagonetic compatibility specificaticn
requirenents
B73-41655



AxTAL FLOB

glectromagnetic compatibility specifications for
aircraft copnunicatiaon and electronic equipaent,
discussing control and test plans, test
facilities, cost effectiveness and British
standard

B73-416956

Electromagnetic compatibility progran for Lodern
aircraft comaunication and electronic equipment
desiyn, discussing cootrol plan, interference
specification, cable separation and final testing

A73=41697
i raticnal basis for determining the ENC
capability of a system,
LR73-418B02
Extended automatic avionics interference
predictign nodel
FECAC-FE~-T73-0021] N73-31086

Space shuttie avionics and GOAL lanquage including
impact of error detection and redundancy

maLagement
JNRASA-CHE-134G34 1 §73=31742
AXIAL FLCH
Design of axial flow fans by cascade metinod.
AT3-40120

The unsteady aerodynawsics of a finite supersonic
cascade with subscnic axial flow.
[ASHE PAPER T3-2PNMW-G] A73-42879
Evaluation of acoustic ladiation from varicus
noise sources in axial fanm
[ NaSR=CE-1145761 ¥73=30952
Rotating stall in axial flov compressor stages
vith different types of profiling along hlade
height apd different fiow regimes past profile
in cascade
[ NASA-TT=-F=15115]
AXTAL FLCE TURBINES
An aercoelastic whirl phenonenon in turbomachinery
Lotors.
[ASME PAPER F3=DET-97]
AXISYHEETRIC BODIES
An experimental study of strong injection at
axisymmetrical bodies ¢f revolution.

N73-31698

a73-42078

A73-41057
Ketheod for estiwatiung drag-rise mach nuamber of
smooth, ponducted, axisypretric bodies at zeto
incidence without discontinuities in surface sliope

fESDU-71008 ] H73-31230
AZIDES {OHGANIC)
Gas~releasing additives to jet Luels
B73-41070

B
B=1 LIBCRAFT
Test facilities for B-1 components prior to
construction and flight testing, discussing wind
tunpnel tests for aerodynamic characteristics,
stall performance, drag facter and spin
R73-414231
Finite element method to deterpine post-buckling
strength of B-1 aircraft aft intermediate
fuselage following conbined torgue and axial
loading
[AD-7638131
B=52 ATECRAFT
Application of active control technoloqy for
suppression of flutter with analysis of effect
on 8=52 aircraft coenfiguration
[NASA-TM-X-353091
B-T70 AIRCRAF?T
Longitudinal stability and coptrol derivatives of
LB-70 aircraft to compare flight test and
theoretical data
[HASA~TM-X-2881]
ERLL BEABINGS
dirframe ball, roller and spherical plaiu heating
desiqns for flight control, landing qear and
wing mechanisms

N73-20%56

N73=30864

H73=-30940

A73-41125
BALLAST (MASS]
Experivental investigation of a gas-liquid
thruster model with a balliasting-reinforced thrust
A73-42127
BALLISTIC THAJECTORIES
Critival velocities of the steady wotion of a
pliable thread in plane howmoyeneous flow
a73-43061

=12

SUBJECT INDEX

BALLOONS
Developonent of procedures for determining
stability paraseters of ballocns tethered under
steady wind cooditions
[ NASA=TH-D=7222]
BEARIKGS
Airframe ball, roller and spherical plain bearing
desiqns for flight control, landing gear and
ying mechanisms

F73-30013

473-41125%
Transient response simulaticn model for stability
analysis of flexible high speed rotor-hbearing
systemn dynamics, examining nonlinear effects
[ ASUE PAPER 73-DET-1021] A73=62079
BEDS (GEOLOGY)
Sleep deprivation effects, airberne simulator feel
system, bed forms, and V/STOL engine wodel tests
[ DME/NAE-1973(2) 1 N73-31553
BENDING FATIGUOE
Transverse deflection of guided prejectile tail
fins during deplovyment.
L73-42629

BLASIUS FLOW
Kumerical analysis of effect of boundary layer
protfile on dynamlc response and acoustic
radiation of thin, elastic, flat plates

I HASA-TH-X-69568) N73-30232
BLI®D LANLING
Evolution of blind landing systens
B73-43C32

BODIES OF REVOLUTION
An experimental study of strong indjection at
axisymmetrical bodies of revolution.
A73=~41057
Bifects of rocket plume simulators on pressure
distribution of body cof revolution at transonic
speeds

[ MASE=-CB-133916) N73~31238

BOEENG 737 AIRCHAFY
Aircraft accident involving crash of Boeing 737
aircraft Quring dinstrunent approach to
Chicago—-Midway Airpart, Illineois on 8 December
1972
[ NTSE-RAR-T3-161 K73~30947
DBOD¥DARY LAYER CONTROL
French monoqgraph - Contributiocn to the
experimental study of & boundary layer trap in a
supersonic air inlet,
BT3-U2740
BOUNDARY LAYEBR FLOW
Numerical analysis of effect of boundary layer
profile on dynamic pesponse and acoustic
radiation ot thin, elastic, flat plates
[ HASA-TH-%-0569566]

BOUNDABY LAYER SEPARATION
Aerodynamic¢ forces on a triangular cylindet.
A73-40G03
Reattachment of a separated bouidary laver to a
convex surface.

N73-30232

A73-42554
BOUHDARY LAYER TRANSITIGN
Influence of the shape of the leading edge oR the
transition process in the boundary layer on a
plate in longitudinal flow
A73-40399
dnalysis ot surface pressure and celd wall heatiug
rate distributiorns for large, flat panel at Bach
7 in high tepperature wind tunhel
[ NASE~-TR-D-7275])
BOUNDARY LAYEES
HEeduction of fan nolise by annulus boundary layer
reroval.

H73=-30243

AT3I-41713
BOUNDARY VALOE PROBLEHNS
Bonograph - (nasi homogepepus appreximations for
the calculation of wings with curved subsonic
leading edees flying at supersonic speeds.
A73-42675
BRARING
Dependences betveen braking and precession moments
acting on sSpherical rotor io bagnetic suspension
H73-30422



SOBJECT INDEX

BRAYTON CYCLE
Desiqn and evaluation of mini-Bravton
comnpressor—alternator—turbine system for
spacecraft power supplies
[ NASR-CR—133810]) H73-30463
BREGUET 1150 AIRCRAFT
Description of Breguet 1150 to be used as European
#arth resoucrces survey aircraft pnoting sensor
payload
N73-30353
BUCKLING
Finite element pethod to determine post—bnckling
strength of B-1 aircraft aft internediate
fuselage following combined torque and axial
loading
[AD-763813] N73-30956
EUTYRIC ACID
‘Gas~Taeleasing additives to jet fuels
A73=-41070

C
C BAND

Systen design and test plan for NASA position
location and aircraft communications equipmeat
at C band usiog USHS Vanguard anhd ATS 3 and ATS
5 satellites
[ NASA-TM-X-T70447] N73-30646
C-5 MIRCRAFT
Exhaust blast velocities and temperatures at
qround level for various aircraft and wing tip
vortex velccity for C=5 aircraft
[AD-764228) ¥73-30961
CADMINM
Cadmiup embrittlement of high strength, low alloy
steels at elevated temperatures.
173-413¢68
CALCULDGS OF VARIATIONS
Constructien of a minimum~wave—draq profile im
inhomogeneous supersonic flow
a73-4018¢L
CALIBEATING
Calibration and evaluation of Skylab altimetry for
gecdetic determination of qeoid
[E73=-110131 N73-31318
CANBERRA ATECRAFT Co
Compariscn of qust veiocities derived from
accelerations of Capberra arnd Vulcan aircraft
noting acceleration and wing loading power spectra
[ ARC-CP-1244 1] n73-30955
CANGFIBS
Develcopment of organic glass and plastic materials
with improved mechaaical and physical properties
for use ®with aircraft canopies and protective
coatings
[AD-~T763263) N73-30039
CAEBUN DICXIDE
Prelinivary reselts of Martian altitude
determinations with €02 bands /2 micren
wvavelengthy Lrom the automatic interplanetary
space station Mars 3.
B73=41E07
CREET WINGS
Two and three dimensional flow field
characteristics of lower surfaces of caret vings
[AA50=-3271 N73=-25937
CASCADE FLOW
Design of axial flow fans by cascade method.
A73-4G124
Caiculaticn of the maxinam attainable efficiency
of a moving conpressor blade cascade
ATI-HZ646
The unsteady asrcdynamics of a finite supersonic
cascade with snhsonlc axial flow.
[ ASKE PAPER 73-APMW-6] A73-42879
Heat transfer between gas and turbine casing in
intervane c¢hanuels of stators and guide vanes
[ HASA=TT-F-150511 N73-30737
Eotating stall in axial flow compressor stages
with @ifferent types cof profiling along blade
height and different flow regimes past profile
in cascade
[ NASA=-TT-F=151157} N73=31698
CATALYEIC ACTIVITY
Catalvtic activity in platinum qroup temparature
sensors, discussing elimination by noncatalytic
coatipgs
273-426G34

A=13

COLLISION AVOIDANCE

CAVITATION FLOW

Environmental effects on headform cavitation
inception
[AD-763367) 773-36261

CRMEATS

Lime-cement combination for soil stabilization in
road and airfield construction
[ AD-762552] N73-31545

CENTER GF GERAYITY

Computerized control system for fuel flow into aod
out of fuel cells and aircraft gravity center
optinization during supersamnic cruise and takeoff

A73-4G939
CENTRIFUGAL COHPRESSORS
The use of analytic surfaces for the design aof
centrifugai impellers by computer graphics.
A?3-42477
Evaluation of slip factor of centrifugal impellers.
247342625

Isotherwal ferging of titanium ceptrifugal
compressor impeller
[AD-764266 ] R73-31435

CH=47 HELICOPTER

Fajlure analysis of synchronizing drive shaft
adapter on CH-473& helicopter for improved
reliability and cost reduction
[ aDb~7631861] H73-30041

Analysis of failure modes of blades on CH=U47
helicopter rotary wings for impreved helicopter
reliability aod cost reducticn
[ Ab-7631871 W73-30042

CHEMICAL TESTS

The testing of varnishing products used in

aerorautics
A73-41557
CIRCLES (GECMETEX)

Calculaticn of incowmpressible potential f£low of
alrfoils by conformal mapping potential flow of
1ifting circles outo airfeils by deouble
transtormations
[ ARC-R/M-37171 N73-30042

CIVIL AVIATION

Statistical analysis of Civil Aviation midair
collisions occurring during pericd Januvary 1964
to December 1971
[ HTR=63304 ) NT73-30966

CLOUD SEEDRING

A numerical analysis of some practical aspects of
airborne urea seeding for warm foy dispersal at
airports.

A73-40056
COCKPIT SIMDLATORS

The Large Aunplitude Hulti-wMode Rerospace Researcch
F/LAMAR/ Simulator.

[ATAA FAPER 73-922]} A73-40870
COCKPITS

Boundary layer induced cockpit noisc.

A73-417G6

Tachistoscopic investigation onrn electronic and
electromechanical cockpit display for
performance comparison
[ DLR=~¥H=-73-271 N73~-30C34

Developoent of orgapic glass and plastic materiais
with improved mechanical and physical preperties
for use with aircraft canopies and protective
coatings
[ AD=7632631 K73=-30039

CODES

Se¢ondary Surveillaoce Radar application to
ajrecraft identification in upper airspace of
Bulocantrel sember states, emphasizing code
assiquoent

A73-42322
COLLISTION AVOIDANCE

Midair collision avoidance strateqies for ATC
improvement, discussing relative effectivencss
of structural airspace, aitrborne and
qround-kaged systens based con US statistics

A73-40030

Horizontal aircraft maneuver sirategy for maxinupn
miss distance and minimum course daviation,
exawining filtering techniques, collision
avoidance system and signal error analysis

A73-4G032

L survey of satellite-based systems for
navigation, position surveillance, traffic
Gontrol and collision avoidance.

AT3I-4C052



COLLISIONS

Development and characteristics of electronic
siqralling system and data processing equipment
for wvarning Systewms to aveid midair collisicns
betwveen aircraft
[EASA-CASE-LAR-10717-1]

COLLISIONS

hircraft sccident involving ground collisieon of
pC-9 and CV-880 aircraft at O Hare Imternational
airport, Chicaqo, Xllidois on 20 December, 1972
[NTSB-RAR-73-151 N73-30945

COLOQRADO

Skylab imagery of terrain surface moisture,
vegetation, and forestation in Colerado and Oregon
[E73=-110411 ¥?73=-31306

CO¥EBUSTIBLE FLO¥®

Spectroscopic studies of supersonic heterogensous

Fiows with a coobustible condensed phase
A73-40702

N73~30641

COBBUSTION CHAMBERS
Syirl can, full-annulus combustion chambers far
high performahce gas turbice engines
[ RASL-CASE-LEW—-11326-11}
COHBOSTION CONTROL
Analysis of factors affecting combustion
pecicerbance reguirements of gas turbine engines
and methods for improving gas turbine cperation
N73-30882

N73-30665

COHHOSTION EFFICIENCY
Analysis of factors atfecting combustion
performance requirements of qas turbine enqines
and methods for improving gas turbine operation
N73-30882
Applicaticn of gas analysis techuwigues 1o
deternine combustion efficiency in turbine
engines and rocket engine cambusticon chambers
[ AGARD=AG=168] N73-31830
COMBUSTION PHYSICS
Aerodynamic and thermal structures of the laminar
boundary layer over & flat plate with a
diffusion flane,
B73=42774
Application of gas analysis techniques to
deteraine combustion efficiency in turbine
Fhdines and rocket enqine combustion chaubers
[AGARD-AG-168 W73-3183¢C
COBBUSTION YVIBRATIOR
Forced vibrations of a cylindrical shell in the
presence af qas pressure fluctuatioas
AT3=43G57
COHRERCIAL AIRCRAFT
Conuercial aircraft systen effectiveness survey
questionnaire respouse data concerning varicus
tests in mapufacturing and operaticnal
environments .
A73-41205
The nowndestructive tests in the paintenance of
coma@ercial aircraftt

A73-U218B6
Fail-safe and safe-life design of aircraft
comperents made from Ti-allays
{NLR-TR=72034-0] N73-31510

COHHUNICATION CAELES
Russian boak on airport cable communication lines,
discussing desiqn construction, signai
transmission theory and structural and
electrical characteristics
A73-41283
COMAURICATION EQUIPNENT
Comnunication antenna isolation
[ FAA=-RD-73-94] H73-3011%
COBPENSATORY TRACRKING
Tinc domain analysis of human operator manual
control functioen for second order oscillatory
diveryent sSysten with errer signals for
compensatuory tracking
LT73-4GC50
COMPONENT BEELIABILITY
Test facilities for E-1 components prior to
construction and f£light testing, discussing wind
tunnecl tests for aerodynamic characteristics,
stall performance, drag factor and spin
A73=41431
Hacrofrsctographic stndies of fatigue fractures in
aircraft enqine elements
A73-41593

A=14

SUBJBCY INDEX

COXPOSITE MATERIALS
Aircraft windshield stretched acrylic plastic,
cheaically strengthened glass, and clad
polycarbonate curved conposite materials
A73-41863
application of composite materials in development
of tiltirq rotor for vartical takeoff aircraft =
Vol. 6
[ NASAE-CR—114599] N73=-3001¢
Optimization methed for mininum weight design of
structures mtade from fiber reinforced composites
[AD~763732) ¥73-36558
Application of couwposite materials to construction
of helicopter airframes and landing gear
[NASA-CE~112333] N73-30948
Applicatien of fiber glass reinforced plastic
naterials for qround handling of aviation Ffuels
and bagards of static electricity caused by
plastic materials
[ AD=7B4358 1
COHPOSITE STRUCTURES
Fokker F-28 fellowship structure adhssive bonding
processes and quality control methods
[ FOK-K-67 ] W73=30037
Application of comRposite materials te censtruction
of helicopter airframes aond landing gqear
[ NASA=-CE~112333)
COHPEESSIBLE BOUNDARY LAYER
Toree-dinensional compressible turbulent boundary
layer for subsonic and transonic flow over yawed
airteil
[AD-763730)
COMPRESSOR BLADES
A method of coaplex desiqr of the meridional foram
of the air flow path of a multistage axial-flow
COmpressor

E73-31693

N73-30948

N73-30254

AT3-40477
Effect of an adjustable nonuniform pitch in the
distributor on the alternating stresses in
COomprasser Lotor blades,
273-42113
Calculation of the maxiwum attainable efficiency
of a moviug compressor blade cascada
R73=LZ2646
COMPRESSCOR EFFICIENCY
Calculatiorn of the maxinumw attairable efficiency
of a woving compresscr blade cascade
AT3-4Z26U5
COHPRESSOR EOTORS
Enerqy transfer control and compressor bleed
concepts of remote lift fan contral
[ BASE-TH-%-2863]
COMPERESSOBS
Steady state analysis of energy transfer control
and compresscr concepts of remote lift fan control
[ NRSR-TN-X-2878 K73-30753
COMPUTER GRAPHICS
Touchdown perfornance with a computer graphics
night viswal attachment.
[2IAp PAPER 73=9271 A73-040874
An appreach to computer image gemerator for wisgal
simulation.
T2IAA PAPER 73-928] A73=40875
The use of ahalytic surfaces for the desiqn of
centrifugal impellers by computer graphics.
A7 3-42077

N73-30749

COMPUTER PROGRANHING

Polar coordinate method applied to program for
calculating aervdynamic loads on oscillating
¥ing configquraticons ik subsonic flow
[SaaB~L=0=R64 )

FAR engioeering and developnent program for
terminal air traffic control
[PAa-ED-14-21

COMPGTER PEOGRAMS

Finite element proyram for fliqht structure

analysis.

K73-3C006

K73-30215

AT 3-41739

Development of digital computer program for
qenerating individeal conponent or entize
aircraft mass and acrodynamic models for vehicle
inelastic bending response analysis
(AD=7637011]

Pevelopnent of computer program to predict
aerodynamic noise levels of V/STOL aircraft at
various points in flight trajectory
[PB-221140/7]

%73-30045

873-30054



SUBJECT INDEX

FORTEAN matrix abstraction program for structural
analysis of aerospace structures, vol. 2 -
Diqgital computer prograa description
[AD-7643601 K73-31158
FYOFETRAN matrix abstraction prcgram for structural
analysis of aercspace structures, Vol, 5 -
Epgineering user and technical report
[AD-7638121 KE73-31159
FOETRAN matrix abstraction program for structural
analysis of aerospace structures, Vol., & -
Ligital computer program Phase 1 descriptica
[AD-7643661 N73-31160
COBPUTER STORAGE DEVICES
Design of ipteyrated aircraft instrumention
display systes utilaizing plasma display/memory
unit
fAD-7£35991 H73=-3044e
COMPUTER TECHNIQUDES
Same results of fuselage cailculations on & digital
computer by the finite-elcment method
273-4G387
Simnlator performance validation and inprovement
through recorded data.
[RIax PAPER 73-938] 273-41972
Approximation for maximun centerline heating on
iifting entry vehicles.
A73-42627
COMPUTERIZED DESIGH
Russian book - Matrix methods of calculating the
strength of low-aspect-ratio wings.
A73-40799
The use of analytic surfaces for the design of
centrifugal impellers by computer graphics.

AT3-42477
Computer-aided desiqn of airport system plans.
fASCE PREPRINT 2058) AT73-u42847

Criteria for acceptance of early design
information with application to desiyn studies
and <¢ost estimates for liquid hydrogen fueled
aircraft and remotely pilated vehicles
[HASA-TM-X-62303] N73-30943
COHPUTEEIZED SIMULATION
aircraft ground station site evaluation based on
disserninating time synchronization
effectiveness, utilizZing computer modeliong for
comnmunication links and airspace population
AT3-40033
A pumerjcal analysis of some practical aspects of
airborne urea seeding for warm foq dispersal at

alrports.
A73-40056
Use of simunlaticn in airport planning and designe.
[ASCE PREPRINT 2038] AT3~42865
GASP simulaticn of terminal air traffic systep.
[ASCE EREPRINT 206591 A73-42868

CONCORDE AIRCEAFT .
Hitrogen oxides, nuclear weapon testing, Cooncorde
and stratospheric ozone.
173-41076
Sapic bang investiqations associated with the
Ceoncorde's test flying.
B73-41174
Directional equipment for suppressing ncise of
Concorde propeliers during high speed fligat
N73-3G942
CONFERENCES
Hational Aerospace Heeting, Washington, D.C..
March 13, 14, 1973, Proceedinqgs.
AT3-340035
Sypposiur on Electromagnetic Interference in
bircraft, London, kngland, February 15, 1973,
Proceedings.
B73-#16391
CONFORMAL KAPPING
Calculation of incompressible potential flow of
airfcils by conformal mapping potential flow of
lifting circles onto airfoils by donkle
transforpaticns
[ ARC-R/M=3717] N73-300Q2
CONGHESS
Congressional hearings to review HASA program
accomplishments and to predict advantages to
accree from sSpace progqramns
N73-30916
CONICAL BODIES
Study of torbulent wakes behind comes in
hypersonic flight using Scklieren photographb
correlation
273-39985

A-15

CcosT REDOCTIGHN

CONICAL FLOW
ppproXimaticn for Lyperscaic flow past cirewlar
cone Wwith angle of attack, discussing matched
asymptotic expansion, flow velocity and density
distribontiocn
A73-40428
Methods for calculating nonlinear flows with
attached shock waves over conical ¥ings.
a73-42562
Pressure recovery pcerformance of conical diffusers
at biqh subsonic speeds and range of geometries
[ FASA-CR-2259] N73-30%27
CORICAL NOZZILES
Performance tests of twin jet afterhody
configurations to deternioe effect of nozzie
spacing, fairing shapes, aod angle of attack
[NRSA-TH=X=2724] N73-29944
CONICAL SHELL3
Russian book on structural mechapics of tapered
thin vwalled conical bodies and wings in aviation
and rtucket technology
A73-41281
CONSTREUCTIGN MATERIALS
pircrati windshield stretched acrylic plastic,
chemically strengthened glass, and clad
polycarbonate curved cowpesite materials
273-41863
CONTROL EQUIPMENT
Directicnal equipment for suppressing noise of
Concorde propellers during high speed f£ilight
N73-30942
Fluyidic te kydromechanical interface for
application to gas turbine enginé control system
[AD-764368] NT3-314358
CORTROL SIMOLATION
Washout circuit design for
malti-degrees~of-freedom moving base simulators.
[AIRAR PAPER 73-929] A73-u44876
CONTEOL STICKS
4 short description of the NAE airborne simulator
feel systen.
A73-40854
CONTEQL SUHFACES
Control lav synthesis apd sensor desiqr for active
flutter sappression.
[AIAA PAPEE 73-832] 1473=-405G2
COKTROL THEQRY
Contrel law synthesis and sensor desigo for active
flutter sSuppression.
fATAL PAPRE 73-832] A73-40502
Analysis of air¢ratt stability and contrel
derivatives in turbulent conditions subqject to
randoR state disturbance
{AD-7637411 N73-30046
CONVAIR 880 AIRCEAFRT
Aircraft accident involving ground collisicn of
DC~3 and CY-8BU aircraft at O Hare Intecnational
Airport, Chicagqo, Illinois on Z0 Decenmber, 1972
[ NTSE=-AAR=-T3-151 : K73-303945
CONYELITY
BExperiment on convex curvaturc =ffects in
turbulent boundacy layers.
AT3-4Q245
COOLING SYSTEMS
Measureuwent of temperatures of airfoil immersed in
stream of combustion gases to determine
effectiveness of twWo phase cecoling systen
[ ARL/HE=3381 N73-30876
COSHIC ERAIS
Stratospheric electricity due to operating
supersonic transport fleets
[ AD-763471] K73-30365
COST ANALYSIS
Future technolegy and egonony of jet-supported
¥TOL transport aircraft

AT73-44Q448
Runway configuration improvehent progranming model,
[R5CE PREPRINT 20341 A73-42864

COST EFFECTIVENESS
Experience with the WEC 10 ft. x 20 ft. Y¥/5TOL
propulsion tunnel = Some practical aspects of
V/5TOL engine model testing.
A73-40655
COST REPROUCTIOE
Low cost airport surveillance and Localized Cable
Radar with runway or taxiway vehicle quidance
capability for ground traffic¢ control, using
solid state equipaent
273-40051



CORPLERS

COUFLERS
French automatic beam coupler system Lor ¥W/STOL
and helicopter low speed and low altitude
instrument approach
A?3-40575
CRACK EFROPAGATION
Application of fracture provention principles to
airframes to reduce catastrophic failure and
increass service life
{aD-760513} E73~30968
CRASH INJURIES
Design and analyszis of an enerqgy absorbing
restraint system for light aircraft crash-impact.
[ASHE PAPER 73=-BRET-1113 A73-42086
CRI®ICAL VELOCITY
Critical velocities of the steady motiom of a
pliabie thread in plane homogenecus flow
A73-43061
CRGSS FLOW
An experimsntal investigation of a jet issuing
from a wing in crossflow.
A73-63111
CRUDE OIL
Aircraft design for traasporting arctic crude oil
or liquid natural ¢as, cxamiaoing air terwinal
requirenments and handiing specifications
A73-41172
CUOES
visual cues and six deqgree of freadom motion
Llight =ipulation for F-4 aircraft enerqy
maneuvering performance, discussing pilot
evaluations
[BIAR FAPER 73-9347 A73-4GAE0
CUBRVATURE
Experiment on ¢onvex curvature effects in
turbulent baundary layers.
A73-4G 245
£V-990 AIRCRAFT
Wind tunpel tests to measure axial and tangential
velocity profiles in near wake vortices of
gsemi-span podel of Convair 99C aircraft model
using laser Doppler velocimeter
[HASA-TH=X=62254] N73=3C244
CYLINDEICAL EODIES
derodynapic forces on a triangmiar cylinder.
A73-40003
CYLINDEICAL SHELLS
frame of a cyliodrical shell under the action of a
concentrated radial force
A73-40388
Linearized characteristics method for supersonic
flov past vibrating shells,
A73-40426
Forced vibrations of a cylindrical shell in the
presence of qas pressure fluctuatious
A73-43057
Eesonant vibratiom structural apnalysis of
cylindrical sandwich shells
[ PUB-IE-1972/2] N73-318G¢8

DAMPING
Cn the aerodynamic damping moment ir pitch of a
rigqid helicopter rotor in hovering. II =
Anaiytical phase.
A73-4Q087
Bnalysis of pitch damping moment for hovering
helicopter rotary wing and development of
forpula for calculatiuy pitch dapping derivative
[HASA-TT=F=-15019) K73-30027
DATA ACQUISITION
Simulator performance validation and improvement
through recorded data.
FAIaad PAPER 73=-938) A73=41972
Flight instrumentation for acadenic acquisition of
aircraft fligbt performance and characteristics
[Ap-7644749) H73-31427
DATA PROCESSING
Interpretation of hot-wire anemometer readings in
a flow with velocity, pressure and temperature
flnctuaticns.
A73-41317
The MINFAF svystem = First phase in the automation
of the EUEOCONTROL Maastricht Centre.
AT73-42323

A-16

SUBJECT INDEX

DATA REDUCTION
Simulator performance validation and improvement
through recorded data.
[AIAA PAPEE 73-93§8j L73-41972
DATA STSTEHMS
Developments in data systems air traffic control,
and solid state physics
[ AD-7637311 N73-26G727
DC 9 AIRCEAFT
sircraft accident involving greound collision of
DC=9 and CV-8B0 aircraft at O Hare International
Birport, Chicage, Illinois on 20 Decempber, 1972
[ HT5B-AAR=73-15] N73-30945
DE HAVILLAND AIRCRAFT
Developaent arnd characteristics of experimental
aircraft for demonstrating anqmentor wing jet
short takeoff concept using modified C-B2
aircraft - Vol. 1
[ ¥ASA=CR-114503 NT3-30016
Flight tests of modified C—-82 aircraft to
denonstrate augmentor wing, short takeoff
concept - V¥ol, 2
[ HASE-CE~114504] N73-30017
DECISION MAEING
Decisicn methodologqy on static tests of large
aircraft vehicles
I KASE-CR-124366 K73-30B66
DEFENSE PROGRAM
US Department of Defense aircraft systen
effectiveness tests sucrvey questionnaire
response data from component, subsystem and
systen suppliers
L73-41204
DEGREES OF FREEDOH
Washout circuit desiqn for
multi-deqrees-of=freedomn woving base simulators.
[ RIAA PLPER 73-929] 273-40876
Visual c¢ues and 3ix degree of freedonm moticn
flight simulation for F=4 aircraft energy
maheuvering performance, discussing pilot
evaluations
[ ATaAA PAPER 73-9341} A73-4D88C
DELT2 WIRGS .
Sound propagation in rotating vortex flow
downstrean from delta wing in wind tunnel,
discussihg acoustic ray refraction by flow
A73-417145
Yethods for calculating nonlinear flows with
attached shock waves over conical wings.
A73-52562
Pressure fields over hypersonic wing-body
confiquration at moderate iucidence
{ aD-7637621 N73=30256
¥ind tukpel tests to deternine flow
characteristics around sharp-edged slender delta
wing at larqe abgles of attack
[ NASA-2T-F-15107] N73-3G528
DENSITY DISTRIBUTIGN
Study of tnrhulent wakes behind cones in
hypersonic flight using Schlieren photograph
correlation
173-399865
DENSITY HEASUREMENT
Low value atmospheric density extreees evaluoation
covering gqround elevations up to 15,008 feet for
engine power calculation in aircraft desiqn
A73-4Q063
DESCENT TRAJECTORIES
Optipal three dimeasional trajectories to paximize
landing foctprint of lifting reentry vehicle
using enerqy approximations based on flight path
[ap~-7641327% JN73-30960
DIES
Isothernmal forging of titanium centrifugal
Canpressor impeller

[ AD=-7642661 N73=-31455
DIFFUSERS
Flow characteristics behind diffusers in wind
tunnels
{ AD-763257] N73-30251

Pressure recovery performance of conical diffusers
at hiqh subsonic speeds and range of geometries
{ N2SA=CR-22991] N73-30827
DIFFOU5I0ON FLAMES
dAerodynawmic and thermal structures of the laminar
boundary layer over a flat plate with a
diffusion flame.
A73-42774



SUBJECT INDEX

DIGITAL BADAR SYSTEHS
A method of optimization of alqgorithms for
secondary processing of radio signals
A73-41129
DIGFTAL SIMDLATION
Digital cemputer simulation program for Werth
atlantic hybrid navigation systems
confiqurations, using covariance matrixX error
analysis for planned increase of commercial air
traffic capacity .
A73-40028
Nonlinear trajectory-following and control
technigues in the terminal area using the
Microwave Landing System Navigation Sensor.
273-40038
DIGITAL SISTEMS
Fly=by-wire digital F-8C aircraft control systenm
using Apollo quidance, navigation and centrol
hardware, eaphasizing interface design and fault
detection
273-40Q027
DIGITAL TECHKIQUES
Geomeiric aspects in digital analysis of
multispectral scanner data
(NASA-CR-133641]) N73-30137
DISPLAY DEVICES
The occnlometer — & new approach to flight
managexent research.
TAIAAZ FAPER 73-914] AT3I-4GEB2
The Large Amplitude Multi-Hode Aerospace Research
FLAHAR/ Simulator.

[AIAA PAPER 73=-9322] A73-40QE70
An approach to computer image generator for visual

sinulation.

{ATAR PAPEER 73-928] A73-40875

The MINFAY system = First phase in the automatica
of the EUROCONTRQL Maastricht Centre.
A73-42323
Tachistoscopic investigation on electronic and
electromechanical ceckpit display feor
performance ccomparison
[DLR-FB=-73-27] H73-30034
Desiqn of inteqrated aircraft instrumenticn
display system utilizing plasma display/pencry
unit
[AD-763599] N73=-30446
pisplay device for imtegrated jet engine
instrument system program
[AD=7€3440 ] N73-30450
Techniques for creating moving image
reconnaissance display
[aD-763789) ¥73=30452
DOPPLER EFFECT
Wind tunnel tests to measure axial and tangential
velocity profiles in near wake vertices of
seni-span model of Coavair 990 aircraft aodel
using laser Doppler velacimeter
[NASR-TH-X-622947F N73=30244
DONKREASH
Exhaust biast velocities and temperatures at
ground level for various aircrait and wing tip
vortex velocity for C-5 aircraft
{AD-764228) N73-30961
DRAG
surface wind=-gecstrophic wind relationship at
salisbury Plain, England, deducing geostrophic
draq coefficients for open sea
373-41571
DEAG MEASUBEMENT
Analysis of drag and pressure measurebents made in
subsonic wiud tunnel tests on two apnular
airfoils noting relation between pressure
distributioe in compressible flow and at high
speed
[ARC~RA¥-2718] B73=-30003
Beasurement of dragq, lift and pitching moaments on
slender winged low aspect ratio gothic planforus
at subsoeric speed
[ARC=R/H=3720G] N73-30005
prag measurement of parallel flat plates and
perpendicular disks in supersonic free melecular
flow
[DLR-FB=23-171] N73~30248
perivation of charts for predicting drag-rise Mach
punber for airfoils with specified upper surface
pressure distribution
[ESDU-71015] H73-31229

2a=-17

EDUCATION

Method for estimating drag-rise mach number of
smooth, nobducted, axisyometric bodies at zero
incidence without discontinuities in surface slope
[ ESDU-71008 1} R73-31230

DUCTED FANS

Reduction of fan noise by annulus boundary layer

remcval.
a73-41713

Aerodynanic characteristics of low speed fliqnt
using heavily loaded ducted fans, single bladed
bovering rotor, and tensioned sheets with cutouts
[AD=764264) N?73=305%64

DUCTER FLOW

Attenuation of spiral modes in a circunlar and
annular lined duct.

A73=81714
DYNAMIC CHARACTERISTICS

specific problems of the dynamics of composite

systeas
A73-41603

German monograph - Characteristics of motion of an

elastically supperted rotor with interior damping.
AT 3I-uzZB4%
DYNAMIC CONTEOL

Drive logic computation for variable stability
aircraft in-flight simulators with six
independent controllers providing dynamic motion
and ground, crosswind and special effects
[AIAR PAPEE 73=-933] A73=641971

DYNAMIC MOLDELS

¥ibration tests with roters as a rotor

identification problea
A73-40385

0o the radiation from an agrodyhapic acoustic

dipole scurce

A73-40%43
an aeroelastic whirl phenocmencd in turbopachinery
TOLOIS,
[ ASKE PAPER 73-DET-97] R73-42076

DYHNAMIC PHOGRAMMING
Runway confiquration improvement progranming medel,
[ ASCE PREPRINT 2034} a73-42E64
DYNAMIC BRESPONSE
Dynami¢ and aeroelastic problems of V/STOL
aircraft stop-rotors oocurring during retracting
and stowiog of rotor blades
{ DLR-FB-73-191 N73-38035
lLoading criteria for tracked air cushion vehicle
quiderails and methods for calculating dynamic
respenses of double-span, beas—type quide rails
[ PE=-22168B/5) N73-30971
DYNAMIC STEBILITY .
vibration and stability of nondivergent elastic
systens.,
A473-42551
DYBAMIC STRUCTORAL AKNALYSIS
Fucl tank wall response to hydrauwlic ram during
the shock phase.
A73-43114
flumerical analysis of eifect of boundary layer
profile on dynawic response and acoustic
radiation of thin, elastic, flat plates
[ HASA=-TH=-X=-55568] N73=3Q0232
Dynamic structural analysis of fully articulated
rotor blade on helicopter rotary wing for three
deqrees of freedom
{ap-7639341] N73-30857

E

EARTH AESQURCES SDRVEY AIRCEAFT
Description of Breguet 115¢ to be nsed as European
earth resources survey aircraft noting sensor
payload
W?3-30353
ECONOHMIC ANALYSIS
Russian boaok - Economic efficiency and planning of
air freight tramnsportation.
A73=-41294
ECOEOMIC FACTORS
¥orld Bank support for airports.
BR73-42317
EDUCATION
Flight iostrumcntation for acadenic acquisition of
aircratt flight perforwmance and characteristics
[aD=-784UT791] N73-31427



BFFECTIVE PEBCEIVED NQISE LEVELS

EFFECTIVE FERCEIVED ¥QISE LEVELS
Perceived noise level ratings for helicopter
noise, discussing blade slap, tail rotor whine,
broadband poise and PNL rating shortcomings
A73-41708
ELASTIC PROPERTIES
Gerban monograph = Characteristics of motion of an
elasticaliy supported rotor with intercior danping.
K73-42848
ELASTIC SYSTEHS
Vibration and stability of nondivergent elastic
systens.
AT73=-42551
ELECIRIC CCNMECTORS
Evaleation of single wire termination systenm
capable of interconnection to various
pulticontact connectors

[aD-764248 N73-31190
ELECTRIC EBQUIPHENT
Desigo and evaluation of wini-Brayton
conpressor-alternator-turpine syster for
spacecrafi power supplies
[HASA-CE-~133818] N73=-3C463

ELECTRIC TERHIKALS
Evaluation of smiangle wire termipatian systen
capable of interconmection to various
pulticontact connectors

[AD-75420448 N73=-31190
ELECTRICAL ENGINEERIRG
Tandem electronic voice switching system
[FAR=RD=73~1331] N73-30206

ELECTRICAL IBFEDANCE
Electromaquetic interference in military transport
aircraft, discussing BF terminal valtage and
current, radiated tield, fuselaqe attenuation
apd poYer supply impedance measurements
A73-41693
ELECTRICAL HEASUBEHENT
Electromagnetic interference apd cowpatibilitey
control ip aiccraft compunication, discussing RF
current, yoltage, impedance and SNR measurement
technigues
A73=-416082
ELECTROMAGNETIC COHPATIBILITY
Symposium on Electrovmagqnetic Interference in
dircraft, Loonden, Enqland, Pebruary 15, 1973,
Proceedinqgs.
A73-41691
Electromaqnetic interference and coppatibility
control ip aircraft communicationm, discussing EF
curreut, voltage, iwpcdance and SNR measurCement
techniques
A73-41692
dircraft conmunication and electronic equipment
design for interference caontrcl to meet
electronagnetic compatibility specification
reguirerents
473=-41695
Electronmagnetic compatibility specifications for
aircraft communication and electronic equipment,
discussing control and test plans, test
tacilities, cost effectiveness and British
standard
AT73-41696
Electromagnetic conpatibility pragqram for modern
aircraft communication ané electronic equipment
design, discussing control plao, ibterference
specification, cable separation and final testing
A73=41657
2 rational hagis for determining the EHNC
capability of a system.
A73=-41862
ELECTEQOMAGNEEIC INTERFERENCE
Sympasium on Electroragnetic Interference in
Adircraft, London, England, Fehruary 15, 1873,
Froceedings.
273-41691
Electromaqaetic interference in military trapsport
eircraft, discussing RF terminal yoltage and
current, radiated field, fuselaye attenuaticn
and pover supply impedance measurezents
A73-41693
Aircraft communication and electronic equipment
desiqn for interference contral to mect
electronaqnatic compatibility specification
Iequirenents
473-41695

SUBJECT INDEX

Electromagonetic compatibility program for wodern
aircraft commusication and electronic equipment
desiqn, discussing control plan, interfereace
specification, cable separation and final testing

. BA73-41697

ELECTRQHAGNETIC HEASUREMENT

Electromagnetic interference in military transport
aircraftt, discussing KF terminal voltage and
currant, radiated field, fuselaqge attenuation
and power supply impedance measurements

473-41693
Antenna radiation-pattern measurement using model
aircraft.
A73-41841

ELECTRON BEAH HELDING
Application of electron beam welding to aircraft
turbine engine parts.
273=4219¢
ELECTRONIC CONTROL
24 single-plane electronically scanned antenna for
airborne radar applications.
A73-40680
Fhysical design considerations for airborne
electronic-scanning antennas,
A73-40685
ELECTRONIC EQUIPMERT
Development of discrete address beacon system for
application to air traffic control operations
[ FAR-RD=73=101] K73~30651
Research progress in aerodypamics, propulsion,
electronics, instrupentation, and matkematical
sciences
N73-30817
ELECTRONIC EQUIPHENT TESTS
Electromagnetic compatibility specifications for
aircraft communicaticn and electronic equipnent,
discussing control and test plans, test
facilities, cost effectiveness and British
standarcd
AT3-41696
Electromaqnetic ceompatibility program for nedern
aircraft cowmmunication and electronic eguipment
design, discussing control plan, interference
specification, cable separation and final testing
273=-41637
ELEVATION
Low value atmospheric density extremes cevaluation
covering ground elevations up to 15,000 feet for
engine power calculation in aircraft design
AT2-4DG63
Preliminary results of Martian altitude
deteruinations with C02 bands /2 wmicron
vavelenqth/ from the autowatic interplanetary
space station Mars 3.
373-41307
EBERGY
Flight tests of cockpit meter instrumentation
systen displaying aircraft specific enerqgy and
enerqgy rate
[AD-T763450 ]
EHERGY ABSGRPTION
Design and analysis of an enerqy absorbing
restraint system for light aircraft crash-impact.
[ RSNE PAFPER 73-DET-111] A73-42080
ENERGY DISSIPATION
Structure of ionizing shock waves with radiative
energy loss.

N73=30448

B73-42209
ENEEGY TEANSFER .
Bueryy transfer control zod compressor bleed
concepts of remecte 1lift fan contrel
[ HaSA-TH-X-2B63) B73-30749
Steady state analysis of enerqy transfer control
and compressor concepts of remote 1ift fan contzol
[ HASA-TH-X-2876 ] H73=-30753
ENGIKE CONTROL
Aicrframespropulsion systes interactions - An
important facter in supersomic aircraft £light
control.
[ATAR PAPER 73-3311% AT73-40501
Development and characteristics of system for
integrated control of engine power and
aerocdynanic <sonfiguration of aircraft during
landing approach
[NASA-CASE=ARC-10456-11]
ENGINE DESIGH
Small=-scale suppressor of the azerodynamic noise of
2 subscnic gas Het

N73-30938

AT73-HOLGY



SUBJECT INDEX

2 method of complex design of the meridiomal form
of the air flowv path aof a multistaye axial=flaw
COMpPressor
AT3=UgLT77
Apalysis of various mixed cycle engipes and impact
of component choices on application of
propulsion systew
N73=-30747
Modification of Olyapus turbojet engine to meet
supersonic civil transport requirements

W73-30752
Tramsonic jet engine for ingesting air without
CODPLeSSor .
[AD=763173] §73-30756

analysis of factors affecting combusticno
performance requirements of gas turbine engines
and methods for improving gas turbine operatiom
N73-30B82
ERGINE FAILURE
Macrofractaogqraphic studies of fatique fractures in
aircraft engine elements
A73-41593
ENGINE MONITOEING INSTRUMENIS
some designs using sheathed thermocouple wire for
jet engine applicaticns.
273-42042
Trends of design ih ¢as turbine temperature
sensing equipment.
A73~42043
ENGINE NOISE
Rolls-Royce BBE~211 jet engine noise reductian
proqran, considering fan, compressor, turbine
and tailpipe noise and acoustic linings and
powerplant configurations
A73-41717
Analysis of acoustic properties and aerodynakic
characteristics of engine over wing
confiquration with flow attached and unattached
on upper surface cf flaps
[ HASA=TH=X=T7141%] 073-30015
Development of computer programs t¢ analyze sound
power and peak noise levels for turbejet exhaust
noise at variocus velocilies
N73-30029
Diagnostic techmigques for peasurement of
aerodynamic noise in free field and reverberant
envircoment of wind tunaels
[ NASA~-CR-1146361] ¥73=-3066%
Analysis of aircraft engine noise sources and
characteristics of engine neise produced by
turbofan enqgines
N73=-30735
bDesigqn and characteristics of expansion chamher
pufflers for reducing exhaust noise generated by
helicapters
[ FASA-TH-D-73091] N73-31623
Scaling laws to predict supersanic jet noise
qenerated by rectangular and axigymmetric nozzles
TPB-221855/4) H73-3162%
ENGINE PARTS
Macrofractographic studies of fatique fractures in
aircraft engine elements
AT73-41583
Application of electron beam welding to aircraft
turbine engine parts.
A73-42196
EHGIME TESTS
Trimming and checking aircraft gas—turbibe enqgines
with the aid of the ratic of total pressure
behind the turbine to tatal pressure in front af
the compressor
A73-040403
Experimental investigation of a gas-liguid
thruster mode) witk a ballasting-reinforced thrust
RT3-42127
ENVIROMEENT EFFECIS
ILS capability improvements on localizer and
qlide~slope antenna arrays and monitors,
considering effects of reflecting cobjects on or
near aervdrome and terrain
AT73-4004%
Skylab 1 medical experiments concerninq astrornaut
physiclogical responses ahd Work capability as
affected by exposure to space flight epvironment

A73=-4151%
Enviroomental effects on headform cavitation
inception
[aD-7633671 N73-30261

=19

EXHAUST GASES

ENVIRONKENT MANAGEMENT
Airport envircoment <okpatibility plar for
Jackson, Tennessee
(PE-221129] N73=31217
ENVIRORMENT SIMULATORS
GIC /E0SS — Real-time visual and potion simulators
for evaluation of fire centrel and
electro-optical guidance systens.

[ATAA PAPER 73-81%1} A73-450867
an appreach to cooputer image qeperator for visual

simnlation.

[Afah PAPER 73-9281 A73-4CE73

ENVIRONMENTAL CONTROL
A& numerical analysis of some practical aspecits of
airborne urea seeding for warn fog dispersal at
airports.
A73-40056
ENVIBONMENTAL SOURVEYS
Repote sensing methods for earth observation
missions by aircraft and satellites
K7 3=-319G0
ENVIROSMERTAL TESTS
Technical progress on naw vibration and acoustic
tests for proposed MIL-3TD=810¢, 'envirscumental
test methods."
A73-41200
US Department of Defense aircraft system
effectiveness tests survey guestionnaire
response data from componeunt, subsystem and
system suppliers
A73-41200
Conpercial aircraft system effectiveness survey
questionnaire response data concerniog various
. tests in manufacturing and operational
environnents
A73-41205
Environmental effects on headform cavitation
inception
[ AD-763367] H73=-30281
EQUATIOES OF MOTION
German monoqraph = Characteristics of motion of an
elastically supported rotor with interior damping.
A73-42349
EQDATIONS OF STATE
Real qas turbocompressor, calculations based on
equaticns of state for fundamental thermodynanmic
processes in ideal gas
B73-42645
EQUIPHENT SPECIFICATIONS
bircraft communication and electronic equipment
desiqn for interference control to meet
electromagnetic compatibility specificatien
requirements
A73-41695
Electromagnetic compatibility specifications for
aircraft communication and electronic equipment,
discussing control and test plans, test
facilities, cost effectiveness and British
stapdard
273-41696
EREOHE ANALYSIS
Diqital computer sinulation program for North
atlantic hybrid navigation systews
confiqurations, using covariance matrix error
analysis for planned increase of commercial air
traffic capacity
a73-40028
Horizontal aircraft maneuver strateqy for naxiwmun
miss distance and minimum course deviation,
examnining filtering techniques, collision
avoidance system and signal error analysis
A73-40432
Positional accuracy of aircraft radar targets as
displaved in air traffic centrel airport
surveillance radar systen
[ FAA-HA-72-87=-PI-2] N73-30650
Statistical error analysis of amplitude modulated
radio altimeters with phase readout
N73-31064
ERROR SIGHALS
Time domain analysis of human operator manual
control function for second order oscillatory
divergent system with error signals far
compensatory tracking
A73-40090
EXHAUST GASES
Small-scale suppressor of the aercdynamic noise of
a subsonic gqas et
a73-404CH



EXHAOST SYSTIEHS

Exhaust emissions of 11 T56=2=-15 eugines
[ EDR=-7200]
BXHAUST SYSTENS
Design and characteristics of expansion chamber
nufflers for reducing exhaust noiSe generated by
helicopters
[N2SA-TN-D-73091]
EXERUST VBLOCITE
Exhaust blast velocities and temperatures at
qround level for varicus aircraft and wing tip
vortexy veiocity for C-5 aircraft
[AD-764228]
BXISTENCE THEOREMS
Optimal feedback control solution existence and
wmhiqueness conditions for asymptotic stability,
discussing relationships with Pontryaqin
equations and iinear requlator problem with
guadratic cost functionals

K73=-30736

N73-31623

N73-30961

A73-430G70
EXPERIMENTAL DESIGN

Determigation of wvarjability of obligue and
horizoptal viszibility for aircraft landing by
analysis of experiwmental data
[ NLL—-K-23046—~({5828.54F) ]

EXTERNALLY BLOWHN PLAPS

analysis of acoustic properties and acerodyranic
characteristics of engine over wing
confiquration with flow attached and unattached
on upper surface of flaps
[VASA-TH-%-71419) N73-3¢015

Effect of wing aspect ratio and flap span on
aerodynanic characteristics of short takeoff
model with externally blown jet flap
[HASA-TN-D~T72(5]

Wind tunnel tests to determine effects of
variatioons in Reynelds number and leading edqge
confiqurations on aeredynamic characteristics of
STOL transparTt with externally blown flaps
[HASA=TH=-D-7104] B73-30021

Development of data Eor numerical analysis of
acradynasic performance of jet, blown, and
ejectoar flaps
ran-763793]

System for reducing noise generated by et
impinging orb extermal flap using injection of
secondary air from slot near trailing edqe of flap
[HASA-CR-132270] 873-30830

BEITHAPCLATICN

Flight plan position extrapolation in automated
oceanic air traffic control sSystean
[FAR-RD=73-72

EXTRENUE VALDES

Low value atmospheric density extrenes evalmation
covering qround elevations up to 15,000 [eect for
engine power calculation in aircraft design

K73-3057%

N73-30020

N73-30049

N73-30648

£73-40063
EYE MOVERMENTS
The ocnlometer - A new approach ta flight
nanagement research.
[2Iaa PAPER 73-914) A73-40862

F
F-4 AIBCRAFT
Visual cues and six deqree of freedon wotion
£liqht sioulation for F—4 aircraft enerqy
maneuvering performance, discusszing pilot
evaluations
[AIap PAPER 73-934)
P—-8 AIRCEAFT
Fly-by-wire digital F-8C aircraft costrol systea
using Apollc quidance, naviqation and coptrol
hardware, emphasizing interface desige and fault
detection

A73-40BBG

A73-480027
F-28 TRANSPCHT AIRCRAPT
Fokker F-28 feilowship structure adhesive bonding
PIocesses and quality cantrol methods

[POK=~K-67] H73-30037
FAIL-SAFE SYSTEMS
Fail-safe and safe-life desiqn of aircraft
components made from Ti—alloys
[ NLR=-TR-72034-0] W73-31510

FAILURE ABALYSIS
Failure apnalysis of S¥Nchronizing drive shaft
adapter oo ClU-472 helicopter for improved
reliakility and cost reduction

ras-753148¢3 N73~-30041

A-2D

SUOBJECT IKDEX

Analysis of failure modes of blades on CH-47
kelicopter rotary wings for improved helicopter
reliability and cost reduction
[ED-763187 1 N73-30042

Analysis of failure medes of tail rolor on OH-58
helicopter for improved reliability and cost
reduction
[AD-763188)

FATIGLHE LIFE

Germal monograph = Lifetime detection in the case
of acoustically loaded structures on the basis-
of the appropriate form of vibration.

N73-30043

AT3-42741
FATIGUE IESTS
Analvsis of cquipment and precedurcs for
conducting sonic fatique tests of airframes at
elevated temperatures
[&aD-7637981]
PEASIBILITY ANALYSIS
Feasihility of ATC radar beacon System based on
vehicle surveillance on airport surface in
relation to vehicle time of arrival
[ AD-763328]
FEEDBACK CONTROL
Optimal feedback control solution existence and
uniqueness conditions for asymptotic stability,
discussing relationships with Pentryaqgin
equdtions and linear regulator problen with
quadratic cost functiownals

N73-30C52

H73-30655

473-43070
Development of feedback control in tilt rotor
ajrcraft using swashplate cyclic and collective
controls in addition to direct 1ift control -
Vol. 7
[NASA-CR-11460G ] N73-30011
Analytical synthesis method for feedback control
of nonlinear multivariable systenms
TAP-762797]
FIGATER AIRCBAFT
Cobra P-530 air superiority fighter adaption to
qround attack for international reguirements for
multiparpose aircraft, discussing avionics for
autrtimission version

N73-30571

A73-40301
PINITE ELEMENT METHOD
Some results of fuselaqe calculations on a digital
computer by the finite-element method
A73-40387
Finite element program for flight structure
analysis.
A73-41739
Finite elemcnt analysis apd computer graphics
visualization of unsteady flow around pittching
and plunging airfoils
[NASA=-CR-22491
FIRE CONRTROL
GDCAEOSE - Real-tiwe visual and motien simylators
for evaluation of fire controi and
electro-optical quidance systems.
fATA& PAPER 73-919]
PIRE EXTINGUISHERS
RBeliability of BSAF fire protcction systems
inclading portable equippent
[AD=762948 ]
FIRE FIGHTING
Reliability of USAF fire protectioh systeas
including portable equippent
{(AD-762948])
FIRES
Decomposition products of polyurethane foan
related to airgraft cabin flash fires
[AD-7633271
FLAKE PROBES
Spectrun sensitive high amplification solar blind
UV sensor for flame surveillaoce in jet engine
environments at 1000 F, usirg miniature
Geiger—Yueller tube

K73=-30926

73-40867

N73-30925

N73-30925

‘H73-31846

273-42604
FLAME STABILITY

Interior ballistic properties of solid fuel Lapjet
engines to determine reqression rate if fuel as
tanction of chamber pressure, ihlet air
temperature, and air flux rate
[AD-764491)

FLAPS (CONTROL SOERFACES)

Rind tunpel tests to determine effects of slot
spoilers or lomgitedimal and lateral aerodynamic
Characteristics of twin engine light aircrafe
[ BASA-THN=-D~7315] ¥73-30033

¥73-31691



N SUBJECT INDEX

FLAT PLATES
Strouhdl oumber and flat plate oscillation in an
air stream.
Y 173-40125
derodynamic apd thermal structures of the laminar
boundary dayer over a flat plate with a
diffusion flape.
A73-42774
¥umerical analysis of effect of boundary layer
profile on dynanmic response and acoustic
radiation of thin, elastic, flat plates
[NASA-TH=-X—-69568]) N73-30232
dnalysis of surface pressure and cold wail heating
rate distributions for large, flat panel at Hach
7 in high temperature wind tunpoel
[ HASA-TN-D-7275] N73-30243
FLEXIBLE BODIES
A mew approach to gqust alleviation of a flexible
aircraf: using an open loop device
[ONERA, TP No, 1236) AT73-42219
FLEXIBLE WINGS
Influence of wipg flexibility or sailplane loading
by individual gqusts
L73-41577
FLIGHT CHBRHACTERISTICS
Effects of certain fliqat parapeters and of
certain structural parameters on hellCDPtEE
main=-rotor blade filutter
A73-141581
Aerodynamic characterigtics of low speed flight
using heavily loaded ducted fans, single bladed
hevering rotor, and tensicned sheets with cutouts
[AD-764264] N73-30964
Flight imstrumentation for academic acguisition of
aircraft fligbt performance and characteristics
{AD-764479] N73=31427
PLIGHT CONTHOL
dirfranme/propulsion systeam interactions - An
important facteor in supersonic aircralt £light
control,
[ATR2 PAPER 73=8B31] A73-40501
Flight sipulation reguiremeot in artificial
=tabilizor design for VIOL aircraft fliqht
control system, noting agreepent with flight tests
. A73=41731
Analysis cf aircraft stability and control
derivatives in turbulent conditions subiect to
randon state disturbance
[AD-7637411] W73~ 30048
Developoent of theory for adaptive contral of
aircraft in atmospheric turbulence using
stochastic identification mpethod
fAD-763739] N73=320051
Application of active control technoloqy for
suppression of flutter with analysis of effect
on B-52 aircraft copfiguration
[ NASA=TH=-X-2909] N73-308¢64
Developsent and characteristics of systen tor
inteqrated control of enqgine power and
acerodynamic confiquration of aircraft during
landing approach

[NASA=CASE-ARC-10456-1] K73-30935
Design of aircraft lateral flight director
[DLE-FB-72=44] R73=-308553

FLIGHT HAZARDS
Analysis of aeteerological parapeters affecting
safety of civil aviation and iostructions for
increased flight safety
[HASA-TT-F-15069] ¥73-3G028
FLIGHT INSTROUMENTS
Flight tests of c¢ockpit reter instrumentation
systen displaying aircraft specific enerqy and
energy rate
[AD-763450] N73=-30448
Flight instrumentation for academic acquisitiom of
aircraft flight performance and characteIistics
[ao-7644791 N73-31427
Terrain proxiwity varning system wsing dowpward
looking radar for improved fligbt =safety
TFAR-RD=73-134] N73=-31603
FLIGHT OPTIMIZATION
Horizontal aircraft maneuver strateqy for saximum
miss distapce and ainimum course deviation,
examiping filtering techniques, collisicn
avoidance systew and signal error analysis
AT73-40032
A new appreach to qust alleviaticon of a flexible
aircraft using amn cpen loop device
[ONERA, TP NO. 1236 AT3=-42219

A-21

PLIGHT SIMULATORS

PLIGHT PATHS
Time, space, and energy manaqgement in the airways
traffic control wmediun,
A73-42324
bevelopnent of computer progran to predict
aerodynanic noise levels of V/STOL aircraft at
various points in £liqht traijectory

[PB-221160/7 ) N73=30054
vser manual for los angeles Basin Stagdard Traffic

Model

{ FAA-RD-73-89) : N73-30647

User manual for Los Angeles Standard Traffic Model
conputer tapes
f FAA=RD=-T73-388] N73-3{649
Statistical analysis of aircraft carrier vave-off
situation based on deck motion and aircraft
appreach geopetry
‘[AD-T64516 ] . N73-30967
FLIGHT FLANS
Flight plan position extrapolation in autcmated
oc¢eanic air traffic control system
[FRR-RD-73~72] H73-30645
FLIGHT SAFETY
Gbjectives, scope of work, and funding
requirements of research project for improvement
of aircraft safety
[ FRA~ED=18-11 N73-30008
Simulation tests of short takeoff transport
aircraft to determine airpeort and air space
reguirements under normal operating conditions
[ RASA=-TN-D=-73D0} K73-30028
Analysis of meteoroloegical parzaeters affecting
safety of civil aviation and instructions for
increased £liqht safety
[NASA-TT-P-1506%) w73-304028
Development and cheracteristics of electronic
siqnalling system and data processing equipmant
for warning systems tou avoid midair collisiocns
Defween aircraft
{ NASA-CRSE=LAR=-10717~1] N73~30641
Developaent of discrete address beacon system for
application to air traffic control operations
[ FAA-ED=-73-1011 N73-30651
Statistical analysis of air traffic conditions
predicted for Los Apgeles, California area in
15982 - vol. 1
[ ATR=6367«v0L=1] ¥?73-30653
Statistical analysis of air traffic conditiocns
predicted for Los Angeles, california area in
1982 - Vol. 2
[ HTR-6387-v0L-2] B73-30654
National Transportation Safety Board studies in
aireraft and surface itransportation safety ¢
#73-30999
Terrain proximity warning systen using downward
locking radar Lor iwmproved flight safety
[ FAA=RD-73-134] N73=-31603
Algorithus to determine potential coonflicts aver
oceanic airspace based on vertical, lateral, and
longitudinpal separation criteria
{ FAR-RD-73-73] N73-3to66
FLYIGHT SIMULATION
The oculometer = A new approach to flight
managesent researcha.
[ATAZ PAPER 73=91t4] 473-40862
The Larye Amplitude Kulti~Mode Aerospace Research
SLAMAR/ Simulataer,
[AIAX PAPER 73-9221 AT3-HOETO
¥isual cues azad six degree of freedom motion
Elight simplation for F=U aircraft energy
maneuvering perforrance, discussing pilot
evaluations
[ATARL PRPER 73-934] AT3i-HQ 880
Fliqbt siwmulation requirement in artificial
stabiliZer design for VTOL aircraft flight
control systen, noting agqreement with flight tests
A7T3-41751
Real time piloted siwulation te investigate
handling gualities and performance of tilting
rotor aircraft - vol. 9
[ NASA~CR-114602] K73-30¢12
Aircraft flatter analog simulation noting
structural nonlinearity effects
[ DLE-FE-73-38] N73~30954
FLIGAT SIMULATORS
A short description of the WAE airhorbe simulator
feel systen.
A73-40854



FLIGHT TRSIS

Ap approach to compater image generator for visual
simnlatice.

[ATah PAPER 73-%281]
Washout circuit desiqn for
multi-deqrees=-of-freedon moving base simulators.

{ATAA PAPER 73-929] a73-40876
Bupan motion perception in motion drive lagic
design for flight simulation discussing feedback
control, angular velccity and degrees of freedom
fATAA PAPER 73-831} 273-403878
prive leogic computationm for variable stability
aircraft in-flight sisalators with six
independent controllers providing dynamic metion
and qround, crosswind and special effects
[AIAR PAPER 73-933] B73-41571
S5imulator perforpance validation and improvement
through recorded data.
[AIAAR PAPER 73=938]
FLIGHT PE3TS
Favy Transit havidation satellite systenm,
discussing fligqht test foxr feasibility of
pilitary application to YP-3C Aptisubmarine
Warfare Weapcns System aircraft

AT3-40875

B73-41972

R73-40040
Senic bang investigations associated with the
Concordg's test flying.
ATI=41174
vag 191E.
373=-41752
Flight tests of load factors for
myltirecorder-equipped gliders of various
designs during pullout and looping maneuvers
A73-41866
procedures for evaluating
for aircraft and helicopters
N73-30¢19
steep qradient approaches
takeoff and landing tunway
performance and navigation

Analysis of flight test
strendth of airframes
[HASA-TT~F-769]

Fliqht tests of various
to ground level shert
to determine aircraft
aids required
[Fap-NE-T2-77]

FLIGHT TEATNING

Desigqon and application of a part—task traismer to
teach formatieon flying in UsSAF Underqraduate
Pilot Traininga.
[ALAL PAPER 73-935]

FLOW CHARRCTERISTICS

Study of flow around an airfoil with a spoliler at

Mach numbers ranging from 0.5 to 2.3

N73-30075

aT73-406491

A73-41584
Reattachment of 2 separated boundary layer to a
convex surface.
A73-42554
Development of computer proqram for determining
airfoil pressure distributiom for subcritical
attached viscous flow
[ HAL-TR-248] H73-30236
Flow characteristics behipd diffusers in wind
tunnels
[ap-7€3257) ¥73-30251
Finite element analysis and cooputer qraphics
visualization of unsteady f£low around pitching
and plunging airfoils
[ NASA=CR=2249 1] N73-305826
Pressure recovery performance of conical diffusers
at higb subsonic speeds and range of geometries
[ HASA-CE=22591 W73-30927
Wind tunnel tests to deterwine flow’
chacacteristics arcund sharp-edged slepder delta
wing at large angles of attack
[ FASA-TE=-F=151071 N713-30828
Fotating stall in axial flow compressor stages
with different types of profiling alomg blade
heigbt and different flov regimes past preofile
ie cascade
[ HASA=TT=-F«-151151
FLOW COEPFICIENTS
Wind tunnel testing of ¥/STUL aircraft medels to
show wind tusnel wall corrections [or nodels
with large values of JoWnwash
[AD-7642551
FLOW DISTRIBUTION
Two and three dimensiconal flow fiecld
characteristics of lower surfaces of caret wings
[RA5G=-3271] B73=295%7

H73-31658

N73=20962

SUBJECT INDEX

/

calculation of pressure field induced by free /et
exhausted from flat plate into stagnant nedium
based on scolution of Weumann problem in térms of
singularity distributions
[ NLR-TE-T72040-0] ’/// E73=30000

system for reducing noise generated by, et
impinging on external flap wusiog ipjection of
secondary air from slot near traiiing edge of flap

[ NASA-CE—132270] R73-3083p
FLOW GEOMEIRY
Experiment on counvex curvature effects in
turbulent boundary layers.
A73-60245

FLOW HEASUBEMERNT
Feasibility analysis of nonradiating flow in wind
tunnels using light scattering experiments
[ BMBW-FBW=-T72-201 N73-30677
FLOW THBORY
Two dimensional flow theory of Weis-Fogh 1lift
geperation in inviscid motions of insect wings
involving viscous effects
L73=4024Y
Closed-form lift and moment for Osborne's unsteady
thin=airfoil theory.
A73-400442
Monograph = Quasi homeogenecus approximations for
the calculation of wipgs with curved subsonic
leading edges flying at supersonic speeds.
A73-42675
FLOW VELOCITY
on the radiation from an aerodynamic acoustic
dipele source
AT3-40943
Interpretation of hot-wire anemopeter readings ino
a flow with velocity, pressure and temperature
fluctuaticns.
LT3-41317
Calculation of the maxisum attainable efficiency
of a pnoving coopressor blade cascade
AT73-4 2645
FLOW VISOALIZATION
Holographic interferometry applied to aerodymamics
A73-3998¢4
Study of turbkulent wakes behind cones iu
hypersonic flight using Schlieren photograph
correlation
A73-39985
French moncgraph = Contribution to the
experimneatal study of 2 boundary laver trap in a
supersonpic air inlet.
AT73-427U40
Analysis of wakes generated by hovering model
propellers and rotors using schliieren
photogqraphy and hot-wire anencmetry
[ BASA-CE-23051] N73-299%86
Hydrogen bubble flow visualization technigque for
study of aerodynanic preblems in water flow
facilities
[ BRLAR-NOTE-3381] N73-30229
Finite element analysis and computer graphics
visualization of unsteady flow around pitching
and plupqing airfoils

[ HASA=CR-2249) K73-2092¢
FLUID FLOW
Flew characteristics behind diffusers in wvind
tunnels
[AL=T7632571 N73-30251
FLOID INJECTION
in experimental study of strong imjection at
axisymmetrical bodies of revolutien
A73-41457

Heat transfer from an enclosed rotating disk with
uniform suction and injectiomn.
273-42998
FLUID MECHANWNICS
Steady state analysis of energy transfer control
and coRpressor concepts of remote lift fan control
[ NASA-TH=X-28761 N73-30753
FLOUOIDICS
Russian book - Aerohvdrodynamic methods for
measuring input parameters of autematic systems:
Fluidic¢ measuring eleaents,
a73-u12868
Fluidic to hydromechanical interface for
application to gas turbine engine control systenm
[AD-764368] N73-31U429



SUBJECT INDEX

FLUIDS
Prediction of aerodynamic characteristics of
airfoils at transopic speeds inclunding effects
0f fluid viscosity
[AD~763295]
PLOTTER
Strouhal number and flat plate oscillation in an
aitr stiream.

N73-31260

a73=-40125
FLOTITER ANALYSIS
Effects of certain fliqht parameters and of
certain structural parameters onm helicopter
pain-rotor blade flutter
a73-41581
Application of active contrcl technolagy for
suppression of flutter with analysis of effact
on B-52 aircraft configuration

(NASA=TM-X-29G5 1 N73-308a¢
Aircraft fletter anaiog sipoulation noting

structural nonlinearity effects

[(DLE=F8-73-30] R73-30954

Occurrence and maqnitnde of surface effect takeoff
and landing aircraft skirt flutter
T aD-7641377

FLY 8Y WIRE CONTROL

Fly-by-wire digital F-8( aitcraft control systea
using Apollo quidance, navigation and control
bardware, emphasizing interface design and fault
detectican

K73=30956

B73-40027
FOG
& pumerical analysis of some practical aspects of
airborne urea seedingq for warm fog dispersal at

airports,
L73-40056
POEEER AIRCEAFT
ViKk 191EB.
AT73=41752

FOLLING STRUCTIGRES
Dyoamic and aercelastic probleas of V/STOL
aircraft stop-rotors accurring during retracting
and stowing of ratar blades
[DLE-FB-73-151
FQRCED VIBRATION
Yorced vibrations of a cylindrical shell io the
presecce of gas pressure fluctuwations

N73-3003%

A73-43057
FORESTS
Skylab imagery of terrain surface moisture,
vegetation, and forestation in Colorado and Oregon
[E73=-11001] N73-31306
FRACTOGHAPHY
Macrofractographic studies of fatique fractures in
aircraft engine elements
A73~41593
FRACTUBE MECHANICS
Lpplication of fracture prevention principles to
airframes tc reduce catastrophic failurce and
increase service life
[AD=-764513)
FREE PLIGHT
Diagonostic technigues for measurement aof
aercdynamic noise in free field and reverberant
environment of wind tunnels

F73-30969

{NASAR-CR-1146361 N73-30685
FREE JETS
Drag measurement of parallel flat plates and
perpendicular disks ip supersonic free molecular
flow
[DLR=FB-73-17] N73-30248
FREE MOLECULAR FLOW
Drag measurement of parallel flat plates and
perpendicular disks in supersonic free melecular
flow
[DLE=FB=~73-17) ¥73~-30248

FEEE VIBRATICH
Vibration and stability of nondivergent elastic
systens.
273=-42551
FEEQUENCY MODULATION
Statistical error asalysis of frequency modulated
radio altimeter with phase readout
K73-31066
FHEQUENCY RESPONSE
Specific problens
systens

of the dyramics of composite

RT3-41603

A=-23

GAS IONIZATION

FREQUENCY STANDARDS
Russian book on desiqn and operational principles
of monopulse and woving tarqet radar, atomic
time and frequeancy measuring devices, radio
navigation and optical processing
A73=4C510
FUOEL COMBDSTIOE
Experiments on the propagation of mixzing ana
cembustion injecting bhydrogen traegsversely into
bot superscnic streams.
A73-42785
FUEL CONTROL
Computerized control systes for fuel flow inte and
out of fuel cells and aircraft gravity center
optimization during supersonic cruise and takeoff

AT73-4G93Y
VAE 1%1B.
A73-41752
FOEL CORRCSION
Gas-releasing additives to jet fuels
A73~-4107§

FOBEL SYSTEMS

Interior ballistic properties of selid fuel ramiet
enqines to determine reqression rate if fuel as
function of chamber pressure, inlet air
tenperature, and air fluxX rate
{AD-764491 N73-31691

Application of fiber glass reinforced plastic
materials for ground bandling of aviation fuels
and hazards of static electricity caused by
plastic materials

FRD-7643581 #73-31693
FUEL TANK PRESSURIZATION
VAK 191B.

A73-41752
Fuel tank wall response to hydraulic ram during -
the shock phase.

A73-43114
FUEL TANES
VAK 191G.
A73-41752
Hew developuwents in aircraft refuelling vehicles,
A73-418461

FURLABLE ANTENNWAS
Critical vyelocities of the steady ooticn of a
pliable thread in plane homogeneous Elow
A73=43C61
PUSELAGES
Some resuits of fuselage calculatioons on a digital
computer by the finite-element method
A73-40387
Buried enqgines in rear fuselage
N73-3¢750
Aerodynamic fuselage rear part confiqurations for
aircraft stabiiity optipizatien noting pressure
distriputicn and aercdynamic forces

[ DLE-FE=72-251] ¥73-30931

ANALYSIS
Feasibility analysis of nonradiating flow in wind
tunnels using light scattering experiments
[ BUBW-P8WN-72-20] N73-30677
hpplication of gas aoaiysis techniques to
deterrine combugtion efficiency in turkine
engines and rocket engine conbustion chambers
[ BGARL=-AG—-1463 ] ¥73-31830
GAS DENSITY
A device for the cn-line measurement of nitrogen
totatiopal temperature in low density flows,
A73=415995
Feasibility aoalysis of nonradiating flow in wind
tunnels using light scattering experiments
[ BHEW=-FEW-72-201 R73=30677
GRS PLOW
Interpretation of hot=wire anepometer readings in
a flow with velocity, pressure and tewmperature
fluctuations.

GAS

A73-41317
GAS IBJECTION
Erperimental data analysis for scnic injection of
hydrogen from backward facing step in parallel
direction to main supersonic streanm
[ NASE~THM-Y-2828]
GAS IONIZATIOR
Structure of ionizing shock vaves with radiative
energy loss,

HN73-31428

A73-42200



GAS JETS

GAS JETS ) )
Spall-scale suppressor of the aercdynamic noise of

a suhsonic qas jet

AT3-80804
GAS LASERS
Mixing process and performance effects of
continuous HZ=-FZ laser
{AD~763828] H73—-31748C

GAS TEMPEHATORE
Use of edqe-tone rescdators as gas teaperature
sensing devices,
a73=-41991
i device for the on-line measurement of nitrogen
rotatiopal temperature in low density flows.
r73-41995
Trends of design in gas turbine temperature
sefsing equipmenta
273-42Q43
GAS TORBINRE ENGINES
Trimming and checking aircraft qas=-turbine engines
with the aid of the ratic of fotal fressure
behind the turbine to total pressure in front ot
the ¢ompressor
AT73-40403
Trends of desiqn in gag& turbine temperature
sensing equipment.
273-42043
Stress concentration ang groove desiga as factors
in crack failure of logw power single stade qas
turbine rotor disk, usiog optical polarizatieon
technique
A73-42114
Fxperimental investigation of a gas~liquid
thruster model with & ballasting=reinfcrced thrust

AT73~82127
Design and evaivaticn of mini-Brayton
compressor-alternator=turbine system for
spacecraft power supplics
{ NASA-CH-13241G] N73-30463

Swirl can, full-annulus combustian chambers for
nigh performance gas turbire epgines
{ PRSA=-CASE-LEW-11326-1]
analysis of factors affecting combustion
performance requirements of qes turbine engines
and methods for improving gas turbime operation
N73-30882

N73-30665

Fluidic to bvdromechanical interface for
application to gas turbine enqgine contrcl system
FAD-7643681 W73-31429
GARSEQUS DIFFUSION
Devclopment of invariant models of diffusion and
chemical reactions iuw turbulent flow systems

T HASA-CE-2295] N73=-30106
GEAE TIERTH
Helicopter transeissicn research,.
A73-41750C
GERERAL AVIARIIOE AIRCRAFT
Bstimation of gqeneral aviation air traffic.
[ASCE FREPRINT 20411 ATF3~428686

GEODESY
Calibration and evalunation of Skylab altimetry for
gevdetic determination of geoid
{E73=-11013)
EEOIDS
Calibration and evalnation of Skyvlab altimetry for
gendetic determination of qeoid
[E73-110131
GECSTEBOPHIC WIND
Surface wind-qeostrophic wind relationship at
Salishury Plain, England, deducing geostrophic
drag coefiicients for open sea

i73-31318

N73-31318

a73-41571
GIMBALS
Elastic deformation of gqimbal suspension on
gyrascope nutatien, moments actipg on spherical
roter in maquetic suspension, and
differentiating limear accelerometer
[ JPRS-59740]
GLASS
Development of organic glass and plastic materials
With improved wmechanical and physical properties
for use with aircraft camopies and protective
coatings
[AD-7632E63)
GLASS FIBERS
hpplication af reinforced fiberglass thermoplastic
materials for construction of mpilitary aircraft
structures
[aD-763470)

N73=-30420

¥73~30039

N73-30044

a-24

SUBJECT IHNDEX

application of fiber glass reinferced plastic
materials for ground handling of aviation fuels
and hazards of static electricity caused by
plastic naterials
Fap~7643581

GLIDE LANDINGS

ILS technology assessment, considering landing
glide path determination, interference due to
multipath propagation and gqround effects, and
operating f£Trequedcy range Froblem

R73-31683

AT73-41075
GLIDE PATHS
Developdent and characteristics of system for
integrated control of engine power and
aerodynalic confiquration of aircraft during
landing appreach
[HASAZ-CASE=ARC=1CU56-1] N73-306938
Aircraft accident involving crash of Boeing 737
aivcraft during iunstrument approach to
Chicago-Midway Airport, Illimois om 8 December
1972
{NTSB-AAR=73-161] N73-30947
Effects of spoow cover and show surface conditions
on imaqe ¢lide path systems for aircraft
approach control
[PAR-RD=-72-851]
GLIDERS
Influence of wing flexihility oh sailplane loading
by individeal gusts

N73-31602

A73-41577
Flight tests of load factors for
nultirecorder-equipped gliders of various
designs during pullout and logcping mansuvers
A73=41866
GROOVES
Stress concentration aud qroove design as factors
in crack failure of low power single staqe qas
turbine rotor disk, using optical polarizatien
technigue
A73-42114
GEQUND BASED CONTROL
Midair collision avoidance strategies for ATC
improvement, discussing relative effectiveress
o¢f structural airspace, alrborpe and
qround-based systews based on U5 statistics
273-40030
Statistical aunalysis of Civil Aviation aidair
collisions occurring during pericd January 1964
to December 1971
[ MTR-63341]
GHCIIND EPFECT
IL5 technoloqy assessment, considering landing
glide path determination, interference due to
nultipath propagaticn and gqrownd effects, and
operating frequency range problen

H73-30946

A73-41075
Ccontribution to the rotercraft ground resonance
thoeory
A73=43056
Effect of inflated air cushion landing gear on
subsonic static stability of high performance
aircraft operating ouwt of ground effect
i 3p=-7633651] N73-30048
Aerodyoamic characteristics of rounnd jet located
on center line of bottom of aircraft fuselage
and elengated slots fer lift augmentatieon
[ NASA-TH~D=T72991 N73-30939
GROUND FFFECT BACHINES
Analysis of landing performance of scale mcdel of
C=3 aircrait eguipped with airc
systen on variety of surfaces including calm and
cough water
[ KASA-TN-D-7295) ¥73-30032
Cccurreance and maqritade of surface effect takeoff

CumTin andin
cushion landing

and lapding aircraft skirt flutter

[aD=-764137] ¥73-30%560
Computer program to evaluate dynamic

characteristics of tracked air cushion vehicle

[ PB-219%84rs2]) N73-30870

Loading criteria for tracked
guiderails and methods for
responses aof double~span,
[ PBE=221688,5]

GROUND STATIONS

Ground based microwave landing system for aircraft
navigation, guidance and control in terminal
area, discussing systek requirements for flight
safety

air cushion vehicle

calculating dynapic

bean-type guide rails
N73-30971

A73-40047



SDBJECT: INDEX

Phased array antemnas in ground based remote
sensor system, assessing techonologies of
AN/FP5-35, HAPDAR and AP/TPN-19 radar systeas
A73-40645
GROUND SURPORT EQUIPMENT
hppiication of fiber qlass reinforced plastic
Baterials for ground handling of aviation fuels
and hazards of static elsctricity caused by
plastic materizls
[AD=7643581] N73-31693
GROUND SDPPORT SYSTEMS
The MINFAP s¥stem - First phase in the automaticn
of the ECROCONTROL Maastricht Centre.
Aa73~42323
GUIDE YANES
Effect of an adjustable nonuniform piteh in the
distributor on the alterpating stresses in
Colpressor totor blades.
A73=-42113
Transverse deflection of guided projectile tail
fins during deployment.
27342629
Heat transfer between gas and turbine casing in
intervane channels of stators and quide vaces
{ NASA-TT~F-150511 N73-30737
GOST ALLEVIARORS
A pew approach to gust alleviation of a flexible
aircraft using an oped loop device
[CNEEA, TP HO. 1236] AT73-42219
GUST LOADS
Lnalysis of airplane response to nonstaticnary
turbulence including wing bending flexibility. II.
AT73-40437
Iefluence of wing flezibility on sailplane loading
by individual gqusts
A73-41577
Comparison of qust velocities derived froa
accelerations of Canberra and Yulcan aircraft
noting acceleration znd wing loading power spectra
[ARC-CE-1244] N73=30955
Helicopter gust response to include unsteady
aerodynanic stall effects upder short-tern,
control-fized conditicaos
[AD=763957] N73-30858
GOSTS
The calculated qrowth of 1ift and pitching moment
on a swept wing entering a discrete vertical
gust at subsonic speeds
[ARC=CP=12411 B73-30932
GIROSCOPES
Russian book oo gyroscope theory cavering
earitime, aircraft, rocket amd spacecraft
applications, instrument error, differential
equations of motion, rotor precession and
deqrees of freedom
AT3=-4537
Flastic deformation of gimbal suspension on
q¥roscope hutation, moments acting on spherical
rotor in pagmet{ic swuspensicn, and
differentiating linear accelercmetcr
[ JBPRS-59740] N73-30420

ri
HEAT TRANSFEA
an experimental study of strong injection at
axisyenetrical beodies of revolution,
273-41057
HELICOPTER CONTROL
French automatic beam coupler systenm for v/STOL
and helicopter lew speed and low altitude
instrument appreach
A73-40975
Failure analysis of synchreonizing drive shaft
adapter on CH-473 helicopter for improved
reliability anéd ceust reduction
[ AD=763186] KE73-30041
HELICQPTER DESIGHN
Helicopter and fixed wing aircraft design
consideration compariscn, examining maintenance
and Teliability requirements, riqid, hinged aad
tilted rotors and leoad characteristics
AT73-40225
Effects of certain flight parameters and of
certain structural parameters oo helicopter
main=rotor bhilade flutter
A73-51581
Helicopter transmission researchs
R73-41750

A-25

HOT-WIRE ANEMOMETEES

HELICOPTER ENGINES
Design and characteristics of expansion chamber
sufflers for reducing exhaust noise generated by
helicopters
[ NASA-TN-D-7309] H73-31623
HELICOPTER PERFORMANCE
Cperational parameters for UH-1H helicopters
during compat flights in Southeast Asia to
deternine helicopter performance and reliability
[AD-764260 ] N73-30965
HELICQPIERS
Perceived noise level ratings for helicopter
noise, discussing blade slap, tail rotor whine,
broadbacd noise and PNL rating shortcomings
A73-41708
Helicopter noise experiments in an urban
envirousent.
a73=-42944
Pevelopnent of procedures for stabilizing snow to
perait belicopter landings
[(AD=7632311 K73-3004Q
Application of conposite materials to construction
of helicopter airframes and landing gear N
[NASA-CR-1123331} N73-30948
Dysanic structeral analysis of fully articulated
rotar blade on helicopter rotary wing for three
degrees of freedom
[[AD=7539341) N73-30957
Helicopter qust response to include unsteady
aerodynamic stall efifects under short-ternm,
contral-fixed conditions
[AD-763957 ] N73-20958
Aerodynamic characteristics of low speed Fliqht
using heavily loaded ducted fans, single bladed
bovering roter, and tensioned sheets with cutoets

[AD~764264] N73=-30964
Design and fliqht tests of helicopter airapeed

indicator ‘

[AD-T764240] ¥73-31430

HIGH ASPECT EATIO
Analytical representation of auxiliary functions
of theory for oscillating lifiiny surface with
high aspect ratio at subsonic speeds
[PLB-FB=T73-16] N73-2999¢%
HIGH FREQUENCIES
The susceptibility of modern aircraft instrument
systens to interference in the HF band.
A73-41694%
HIGH STRENGTH STEELS
Cadmiun embrittliement of high strength, low alloy
steels at elevated temperatures.
A73=-01568
BIGH TEMPERATURE ENVIBRCGNMENTS
Analysis of equipnent and procedures for
conducting sconic fatigque tests of airframes at
elevated temperatures
[AD~-763738] N73-30052
EIGH TEMPERATURE GASES
High temperature {et noise dependence on welocgity
and teaperature, discussing Lighthill scurce
term, ReYuolds stresses, entropy fluctuations
and velocity critical thresheld
273-41703
HOLGGRAPHIC INTEEFEROMETEY
Holeqraphic interferometry applied to aerodynamics

473-399384
HOLOGERAPHY
Observation of the surface of bypersonic
projectiles by holography
A73-39956

Optical holographic seasurement of jet noise in
supecsonic airsnitrogen and heliunm jets at Mach
+ numbers frewm 1.5 to 3,4
[PB=220641/5] H73=-3C686
HOHING DEVICES
GDC/ECSS — Real-time visual eand motion simulators
for evaluation of fire control and
electro-¢ptical quidance systems.
{AIAA PAFPER 73-919] B73-40867
ROT~-WIRE AYEMOMETERS
Subsonic wiad tunnel tests for laminar boundary
layer investiqgation in low level turbulence
flow, notiung turbuience measuremeut with
bot-vire anepometers
A73«41316
Interpretation of hot-wire ansmometer readings in
a flow with velocity, pressure and temperature
fluctyations.
A73=-41317



HQUSINGS

apalysis of wakes generated by hovering model
propellers and rotors using schlieren
photoqraphy and hot-vire anemometry
[ HASA-CR—-23051

BQOsINGS )

Russian book on aircraft onboard instrumeats and
equippent arrangesent and housing for weight
reductian covering electric, radar, navigation,
control, display apd guxiliary devices

W73-28996

A73=41425
ROVEEING
Non~linear flap-lag dypamics of hingeless
helicopter blades in hover and in forward flight.
A73~43134
HOVERING STABILITY
On the aercdynamic damping moment in pitch of a
tigid helicopter rotor in hovering. II -
Analytical phase.
A73~40087
Analysis of pitch damping moment for hovering
helicopter rotary wing and developrent of
formula for calculeting pitch damping derivative
[HESA-TT=F=15010) N73~-30027
AUBEAN FACTOES ENGINEERING
Human motion perception ip wotion drive logic
desiqgn for flight simulation discussing feedback
centrol, anqular velocity and deqrees ci freedonm
[AIAR PAPER 73-931] L73-40878
HUHAN PERFORHANCE
4 flight evaluation of pilotage errer in area
navigation with vertical quidance.
A73-40029
AUHAN REACTIONS
The effect of aircraft noise on the countryside,
AT3=-41709
BEYBRID NAVIGATION 3YSTEHS
Digital computer simulation program for Narth
Atlantic oybrid navigation systeas
confiquirations, using covariance matrix error
analysis for planned increase ¢f compbercial airc

AT73-4G023
HYDRAULIC EQUIPMENT
Fuel tank wall response to hydraulic ram during
the shock phase,
A73-43114
¥onlinear vibrations of pipelines containiog
pressurized fluids with application to aircraft
hydraulic svystens
[ab=-7641541
BYDRAOLIC FLUIDS
Hydraulic pump-looped circuit evaluation of
candidate silicone base nonflamuwable hydrawlic
floid
[AD=-764064]
HYDBAULIC TEST TUMNELS
Hydrogen bubble flow visuwalization technigue for
study of aerodynamic pioblews in water flow
facilities
[ REL/A-HQTE-3381
HYDRGCARBON CCMBUSTION
Influence of aerodynanic field oo shock-induced
combustion of hydroqen and ethyleuwe in
supersonic flow.

N73-30968

¥73=31456

N73-30229

AT3-42786
HYDROQGEN
Experimental data analysis for sonic injection of
hyvdrogen from backward facing step in parallel
directicon t¢ main supersonic stread
fRASA-TH-X-28281] N73-31828
BYDROGEN EMBRITTLEMENT
Cadmiun zwbrittlemeut of high strength, low alloy
steels at elevated temperatures.
AT3-4%968
HYDROGEW FUELS
Experizeuts on the propagation of mixing and
¢obbustion ihjecting hydrogen transversely into
hot supersonic streamns.
273-42785
Inflnence of aerodynasic field on shock=ipduced
copbustion of kydrogen and ethylene in
supersanic flow.
L73-U42786
HYDEOMECHARICS
Fluidic to hydromechanical interfacz for
application to gas turbine enginc control systen
rap-7643681] N73=-3142%

SOBJECT INDEX

BYPERSONIC FLIGHT
Study of turbulent wakes behind cones in
hypersonic flight using Schlieren photaograph

correlation
A73-39985
Correlation of hypersonic Zero-lift drag data.
a73-42635

HYPEESONIC FLOG

Approximation for hypersonic flow past circular
cone with angle of attack, discussing matched
asynptotic erparsion, flow velocity and density
distribution

E73=40428

Methods for calculating nonlinear flows with

attached shock waves over conical wings.
A73=42562

Anaiysis of surface pressure and cold wall heating
rate distribnticas for large, flat pahel at Mach
7 in hiqh temperature wind tuonel
[ ¥ASA=-TN~D-T7275] N73-30243

Byperimental data anaiysis for sonic injection of
hyédrogen frow backward facing step ia parallel
direction to main Supersonic strean
[HASA-TH-%-2B828]

HYEERSONIC SPEED

Observation of the surface c¢f hypersonic

proiectiles by holography

N73-31828

273-399586
HYPERVELQCITY PEOJBCIILES
Observation of the surface of hypersonic
projectiles by holography
273-39956
HYPERYELOCITY RIKD TUNNELS
Anal ysis of surface pressure and cold wall heating
rate distributicas for larqge, flat panel at Mach
7 in bigh tepperature wind tunnel

[NASA=TH-D=72751 H73-30243

!
IDEAL GAS
Real qas turbocompressor calculations hased on
equations of state for fundamental thermodynamic
processes in ideal gas
A73-42645
IDENTIFYING
Secondary Surveillesnce Radar applicatioa to
aiccraft identification in upper airspace of
Eurvcontrel pember states, enphasizing code

assignoent
AT3-423232
IMAGING PECHNIQUES
Observation of the surface of hypersoanic
proijectiles by holography
A73-3993¢6
An approach to compiuter idage generator for visual
sipulation.
[AIrA PRPER 73-928) A73-40875

IHPEDANCE MEASUERZMENIS
Blectremagnetic interference and compatibility
contrel in aircraft communication, discussing RF
current, vcltage, impedance and SHR measurement
techniques
A73=-41692
IMPELLERS
The wse of analytic surfaces for the design of
centrifugal impellers by coamputer graphics.
R73-42477
Evaluation of slip factor of centrifuyal impeliers.
373=42625
I8=-FLIGHT MONITORING
Drive logic computation for variable stability
aircraft in-flight simulators with six
indepandent controllers providing dyhazsic motion
and ground, crosswind and special effects

{ ATAA PRPER 73-932] 373-415871
INCIDENCE
Pressure fields over hypersonic wing-Lody
configuration at woderate incidence
[ Ab=-T7637621} K73-303256

INCONPRESSIBLE FLOW
Analysis of drag and pressure measurements made in
subsonic wind tunnel tests on two anhelar
airfoils notinyg relation between pressiure
distribution in compressihle flow and at high
spead

[ 2RC-R/M=-2718] K73-3G003



SUBJECT INDREX

XIHCOMPRESSIBLE FLUIDS
Humerical apalysis of lakinar unsteady flow around
airfoil in wiscous, incompressible fiuid
N73-31224
INFLATABLE STROCTURES
analysis of landing perforumance of scale model of
C-8 ajrcraft equipped with air cushijon landing
systenm on variety of surfaces including calm and
rough water
[¥ASA-TH~D=7295] N73-30Q232
Effect of inflated air cushiocn landing gear on
subsonic static stability of high performance
aircraft operating out of ground effect
[AD-763365] N73-30048
INLET FLOW
Pressure recovery performance of conical diffusers
at high subsonic speeds ard range of qeometCies
{ NASA-CR~2299] N73=304927
INSTREOMENT APPECACH
French automatic beam coupler system for V/5TOL
and helicopter low speed and low altitude
instrument approach
A73-60873
INSTEGMENT COMPENSATION
Coppensation of the longitudipal-trip and altitude
control systems of an aircraft
A73-u2949
INSTHUKENT ERRCGES
Satellite based ATC system with radar raoge and
rate measurements, analyzing errors due to
ground station position, transponder delay tinme
and atmospheric refraction uncertainties
A73-40042
INSTROMENT FLIGHT BULES
Apalysis of glide path parawmeters, appreach
control syYstem precision, and separation
gtandards for axtensicon ¢f runway capacity under
instrument flight rule conditicns
[ap-763142] ¥73-30657
INSTRUMENT LANDING SYSTENS
¥onlinear trajectory-following aaod cantrol
techniques in the terminal area using the
Hicrowave Landing System Navigation Sensor.
A73-44¢38
Microwave lLanding Systen with air-derived sample
data aod scabhing narrow beam aotenoas for
signal-in-space gepneration, discussing desiqn
requirements and pertformance test
A73-4Q04E
Ground based microwave landing system for aitcraft
navigation, guidance and control in terminal
area, discussing system requirepents for flight
safety
A73-40047
ILS capability improvenents on localizer and
glide-slope antenna arrays and moonitors,
considering effects of reflecting objects on or
pear aerodrome and terrain
Aa73-40049
Hicrowave landing system elevation data or
altiweter information for flare-cut quidance,
considering airport, aireraft autopilot and
ground equipment and cost factors
A73-4Q05¢
ILS technology assessment, considering landing
gqlide path deterpination, interference due to
pultipath propagation and ground effects, and
operating frequency ranqe problea
AT3-41075
Evolutien of blind landing systenms
A73~-43032
Desiqn of aircraft lateral flight director
[ DLR~FE-72-441] N73-30952
INTLEE SYSTEMS
Wind tunnel tests to determine effect of inlet
turbulence lengtk scale on far discrete tone noise
[NASA-TH-X-62300] N73-31625
INTEGRAL THRHANMSPORMATIONS
The calculated growth of lift and pitching mopent
on a swept wibg eptering a discrete vertical
qust at subsonic speeds
[ARC-CP-12411 N73-30932
INIERIOE BALLISTICS
Interior ballistic properties of solid fuel ramjet
engines to daterpine reqression rate if fuel as
function of chamber pressure, inlet air
teaperature, and air flux rate
TAD-7644911 W73-31691

a=-27

JET ATHCHAFT NOISE

INTEENAL COMPEESSION INLETS
Supersonic wing tunnel tests of internal
perfaormance of rectanqular variable qecmetry air
inlets noting etffect of incidence
[ ARC=-CP=12421] R73=3G933
Supersonic wind tunnel tests of intermal
performance of rectangular variable geometry air
inlets at gerv incidence
[ ARC-CP-1243-PT-1] H73-30934
INTERNATIONAL COOPEEARTION
Bir traffic control in the EURCCONTROL area.
A73-42321
Seceondary Surveillance Radar application to
aircraft identification in upper airspace of
Barocontrol member states, enphasizing code
assigqnoent
B73-42322
The MINFRP system - First phase io the automation
of the EUROCONTROL Maastricht Ceptre.

A73-42323
INTERWATIONAL TRADE
World Bank support for airports.
A73=42317
INVESTRERTS
Worid Fank support for airports.
A73-42217

INVISCID FLOW
Two dimensional flow theory of Weis-Fogh 1ift
generatior im inviscid motions of insect wings
invelving viscous effects
A73-40244
ITERATIVE SOLGTICH
Application of simultanecus iteration method to
torsional vibration probleas.
L73-40289
Calcuiation of the maximum attainable efficiency
of a moving coampressor blade cascade
A73-42646

J
JET ATRCRAPT
Puoture technoloqy and econcmy of jet-supported
YTOL transport aircraft
A73-40448
L look at Soviet ATC apnd nav facilities ang
avionics.
A73I=-41522
Flight tests of cockpit pgeter instrucectation
systen displaying aircraft specific enerqgy and
enerqy rate
[AD-76345G] N73=3Cuy8
kerodyoaic characteristics and aircraft
performance of jet aircraft during takeoff run
[ AD=764314] N73-30959
JET AIRCEAFT ROISE
Oon the effect of swirling motiou of sources of
subsonic et noise.
A73-40286
5mall=scale suppressor of the aerodypamic noise of
4 subsonic gas jet
AT3-40404
Peak subsonic soise level reduction by jet
refraction, showing directivity patterms as
function of jet velocities and temperature ratios
A73-40753
Technical progress on nevw vibration and acoustic
tests for proposed HBIL=5TL=~B10C, 'environmental
test methods,!
A73-41200
Rolls-Boyce EB-211 jet enqgine noise reduction
proqram, c<ensidering fan, cowpressor, turbine
and tailpipe neise and acoustic linings and
powerplant confiqurations
a73-41717
Aircraft flyover noise = Spectral analysis of
sounds and sound intensity fluctuations.
AT3-42946
dnalysis of noise probless created by supersonic
transport aircraft, conventional aircraft, and
short takeoff aircraft to show methods for jet
exhaust noise reduction
N73-30024
Developrent of computer programs te analyze sournd
power and peak noise levels for turbojet exhaust
neise at various velocities
N73=-30029



JET ENGINE FUELS

Cptical holographic weasurenent of jet noise in
supersonic airsnitrogen and helium jets at Mach
pupbers freom 1.5 to 3.4
[PB-220641/5] N73-30688

analysis of aircraft engine noise sources and
characteristics of engine hoise produced by
turbofan engines

N73-30735
Reduction of aircraft noise by installing
acoustically absorbent material
[RASE-CR-2261] H73-30541

Methed and apparatus for improving cperating
efficiency and reducing low speed noise for
torbine aitcraft engines

[NASA-CASE~LER-11310-1] N73-3169%
JET ENGINE FUELS
Gas-releasing additives to jet fuels
AT3-U41070Q

Interior ballistic properties of solid fuel ramijet
engines to determine regression rate if fuel as
function of chamber pressure, iolet air
tenperature, and air tlux rate
TaD=-7664411 N73-316391

Applicatior of fiber glass reinforced plastic
paterials for ground handliuvg of eviation fuels
anf hazards of static eleclricity caused by
plastic materials

[aD=76843581 H73-31653
JET ENGINES
Display device for integrated jet ewgine
instrument system progqrao
FAD-763440] H73-30450

Scaling laws to predict supersoRic jet npoise
generated by rectanqular and axisymmetric nozzles
{PB~-221855/01 W73-31629

JET EXHADST

Developnent of computer progqrans to analyze sound
power and peak noise ievels for turbodet exhaust
noise at various velocities

N73-30029

Exhaust blast veleocities and temperatures at
ground level for various aircratt aad wiodg tip
vortex velocity for C¢-5 aircraft
{AaD=-764228)

JET FLAPS

Investiqation of muliti=elepent airfoils with

external £low jet flap,

H73-3096%

273-41¢87
Development of data for oumerical analysis of
aercdynamic performance of {et, blown, and
ejector flaps
[AD=7637931] H73=3004%
derodypnamic noise and flow field characteristics
of interpal [low, et augmented flap
configquratians
N73=-30937
JET FLOW
Hiqh tenperature jet nolse dependence op velocity
and temperature, discussing Lighthill scurce
term, Reynoelds stresses, entropy fluctuations
and velocity critical threshoid
A73-41703
An experipental investigation of a jet issuing
trem a wing in crossflowa
273-43111
Calculation of pressure field induced by free jet
exhausted frow flat plate into stagnant pedium
hased op solution of Keumanb problem in terms of
singularity distributions
[ BLR=TR=72040-0
JET MIXIKG FLOW
Systen for reducing noise generated by et
impinging on external flap using injection of
secondary air from slet near trailing edge of flap

N73-30000

[MESA~CR~132270] RT3-30930
Kixing process and performance effects of

continuous H2-F2 laser

{AD=763828] R73-31480

JET VANES
Influence of the efiectiveness of jet vanes on the
characteristics of VIOL aircraft

A73-40601
JOURNAL BEABRINGS

Helicopter transmissiuuA:esearch.
A73-41750

-28

SUBJECT INDEX

K
KALMAN FILIERS

Bircraft and spacecraft radio navigation systems,
discussing Doppler, ipertial and VHF oonirange
techniques, Apollo spacecraft guidance systens,
TACAN, Harrier and Swedish SRAAB37 aircraft
navigqation

173-40514

L
LAHINARR BOURDAEY LAYER
Subsonic wind tunnel tests for laminar houndarcy
layer investigatior in low level turbulence
flow, noting turbrlence measurement with
hot-wire anemoneters
473-41316
Aerodynamic and thermal structures of the laninar
boundary layer over a flat plate with a
diffusion flame,.
B73=42774
Wumerical analysis of laminar boundary layer on
slipping wing
[ AD-763285]
LAMINAR FLOW
Humerical analysizs of
airfoeil in viscous,

H73-30255

laminar dnsteady flow accund
incompressible £luid
H73-31226
LAHINAE HEAT TRARSFER
tdeat transfer Erom an
uniforn suction and

enclosed rotating disk with
injection.
273-42998
LAMINATES
Application of reinforced fiberylass thermoplastic
materials for construction of military aircraftt
structures
I AD-7634707 N73-3004¢4
Outdoor weathering influence on polyester and
epoxy glasscloth reinforced laminate flexural
strength and surface appearance

[ FOK-R-1t6271 N73-30546
LAND USE
The effect of aircraft noise on the countryside.
A73=-41709
LAHNDING AIDS
Reducing appreach and landing accidents.
A73-42523
Evolution of blind landing systens
A73=43032

Statistical apalysis of aircraft carrier wave-off
sitnation based on deck motion and aircraft
approach geometry
{ AD-7645161 ¥73=30967

Effects of snow cover and snow surface conditions
on image glide path systems for aircraft
appreach control
[ FAA=RD=72-85]

LANDING GEAR

Bffect of inflated air cushion landing gear on
subsonic static stability of high performsance
aircraft operating out of qround effect
[ aD-763365] N73-30048

application of composite materials to constructiom
of helicopter airframes and landing gqear
[ HASA=CE=~1123331

LAYDING STHMOLATION

Carrier landing simelation for pilot wisual
perception, describing Fresnel lens optical
lapding systen, periscopes, cockpit equipment
aud glide paths
[2IAA4 FAFER 73-517)

An optimized video output from a wide angle
optical probe.

[a1&hF PAPER 73-918] - A73-L0BES

Touchdown perforgance with a computer graphics
nigbt visual attachoment.
I AIRA FAPEBR 73-927]

LANDING SITES

Development of procedures for stabilizing snow to

pernit hkelicopter landings

N73-31602

NT73-305u48

B73-40BE5

A73-4087Y4

[ aD~763231] H73-30040
LATERAL CORTROL
Design of aircraft lateral flight director
[ DLR-FB-72-441 N73-30953



SUBJECT INDEX

LEADIKG EDGES
Influence of the shape of the leading edge on the
transiticn process in the boundary layer ¢n a
plate in longitudinal flow
E73-40399
Nonograph - Quasi homogeneous approximations Eor
the calculation of wings with curved subsonic
leading edges flying at supersocnic speeds.
AT73-42675
LIFT
Iv¥o dimensional flow theory of Weis-Fogh lift
generation in inviscid poticns of insect wings
involving viscous effects
AT73-140244
Closed-form lift and moment for Osborme's unsteady
thin-airfoil theory.
A73-40442
Measurement of draqg, 1ift and pitching moments on
slender winged low aspect ratio gothic planforas
at subscnic speed
[ARC=R/M=3720] E73-30005
Rind tunnel tests to deternine two dimensional
characteristics of airfoil optinized for uaxinum
1ift coefficient at vavious angles of attack
[ NASA-TN=-E=7071) K73-30929
The calcalated qrowth of lift and pitching noment
an a swept wing entering a discrete vertical
gust at subsonic zpeeds
[ ARC~CE=1241] W73-30532
The 1ift and stallipng characteristics of a 35 deg
sweptback wing desiqgned te have identical
chordvise pressure distributions at all spanvise
Stations when near maximum 1ift
{ ARC=R/¥=37211]
LIFT AUGMENTATION
Developrent and characteristics of experimental
aircraft for dencnstrating auquentor wing jet
short takeoff concept usiog modified C=B3
aircraft - Vol. 1

H73-30935

ENASA-CR-1145031 N73-30016
Fliqht tests of modified €=83 aircraft to

demonstrate augquentor wing, short takeoff

concept = Vaol, 2

[ RASA-CE-1145041 ¥73-30017

2erodynapic characteristies of round §et located
cn centei line of bottam of aircraft fuselaqe
and elongated slots for lift auqmentaticno
. [ RASA=TH=D=72991]
LIFT DEVICES
Investigation of multi=-elenment airfoils with
external fiow jet flap.

N73-30%93¢9

AT3-41087
Load near apex ¢f lifting swept wing irn limearized
subsonic Ilow
[ARC-R/H-3716]
LIFT DRAG RATIO
Correlation of hypersonic zero-iift drag data.
A73-42635

K73-30001

LIFT FANS
Energy transfer controel and compressor bleed
concepts of remote lift fan contral
ITNASA-TM-X-2863] H73-30749
Steady state analysis of energy transfer control
and compresscr concepts of remotc lift fan coantrol
[HASA=TM=-{-2876]) N73-30753
Wind tunnel tests to determine effect of inlet
turbulence lenyth scale on fan discrete tone noise
[NRSA-TH-X-62300) HT73-31625
LIFTING BODIES
Simplified aercdynamic theory of escillating thin
surfaces in suhsonic flow,
A73-40427
Analytical repcresentation of auxiliary functions
of theory for coscillaticg lifting surface with
high aspect ratio at subsonic speeds
[OLR-FE~-73-16]
LIFTIING REENRTEY YEHICLES
Appreximation for maximum ceunterline heating on
lifting entry vahicles,

H73-299%9

AT73=-42627
LIFTIING RCTQES
Rotorcraft desiqn concepts, considering econowmics,
propulsion, contrel, triw devices, advancing
blade concept, materials and roteor aerodynamics
A73-41189
LIGHT AIRCRAFT
Desiqn and analysis of ao enecgy absorbing
restraint system for light aircraft crash~impacts
[ASME PAPER 73-DET-111} AT73-42080

A=29

MAGHETIC SUSPENSION

Wind tunnel tests to determine effects of silot
spoilers on longitudinal and lateral aerodynamic
characteristics of twih engine light aircraft
[ HASA=-THN-D-7315} N73-300633

Wind tunnel tests to determine static
longitudinal, lateral, aod directional
characteristics of twin-engine light aircraft
scale model
[ NASE-TWN-D-71091

LIGHT SCATTRRING

Feagibility avalysis of nonrtadiating flow in wind
tunnels wsing light scattering experiments
{ BKEW-FBRN~72-201 B73-30677

LOAD DISTRIBUTION (FOBCES)

Frame of a ¢ylindrical shell under the action of a

toncentrated radial force

N73-30851

A73-40368
LOADS (FORCES)

Helicopter and fixed wing aircraft design
consideration compariscn, exanining maintenance
and reliability requireneats, riqid, hinged and
tilted Totors add load characteristics

A73=40225

Three—axis, adiustable loading structure for
testing sounndoness of aircraft skin by applying
pPressure
[ FASA=CASE-FRC-10451-1]

LOGIC CIRCOIIS

Washout circuit design for
nulti-deqrees-pi-freedon moving base sinulators.
[ATAAR PAPER 73-929] R73-40876

LOGIC DESIGHN

Human motion perception in mction drive logqic
desiqn for flight simulation discussing feedback
control, anqular weloclty and degrees of freedon
[ AIAA PAPER 73-331] L73-40878

Drive logic cemputation for variahle stability
aircraft ip-fliqht simnlators with six
independent controllers providing dynamic motion
and qround, crosswind and special effects
[AIAA PAPER 73-933]

LONGITUDINAL CONTHOL

Compensation of the lenyitudinal-trim and altitude

control systeas of an aircraft

§73-30416

A73=415%71

AT3=-42949
LOW BSPECT REATIIO MINGS
Russian book - Matriz methods of calculating the
strength of low—aspect-ratio wings.
AT3=40799
LOW DENSITY FLOW
A device for the ou-line measurement of pitrogan
rotational temperature in low density flows.
A73-41985
Drag measurement of parallel flat plates ang
perpendicular disks in supersonic frec malecular
flow N
[ DLE=FO-73-17]
LOW LEVEL TURBULENCE
Subsonic wind tunnel tests for laminar boundary
layer investigation in low level turbulence
flow, noting turbulence measurement with
hot-wvire anemometers

K73-30248

A73=01316
Comparison of qust velocities derived from
accelerations of Caoberra and Vulcan aircraft
noting acceleration and wing loading power spectra
[ ARC=CP=1244] N73-30955
LOW SPBED STABILITY
Aderedynamic characteristics of low speed Flight
using beavily loaded ducted fans, single bladed
bovering rotor, and tensioned sheets with cutouts
[ AD-764264 1] K73=309564
LO# VISIBILITY
Determination of variability of chlique and
berizontal visibility for aircraft landing by
analysis of experiwental data
[ HLL-H-23046~ (5828, GF) )
LUBRICATING OILS
Experimental investigation of a simple squeeze
filw damper,
[ ASME PAPER 73=0ET-1(31)

M
MAGRETIC SUSPENSION
Dependences between braking and precession momNents
acting oh spherical retor in magnetic suspensicn
N73=30422

¥73-3057¢6

AT3-42078

oo



HAGNETIC TAPES

HAGHETIC TAPES
User manual for Los Angeles Standard Traffic Model
coonputer tapes
[Fra-RD-73-88] N73-3064%
HOIBTATHABTLITY
Book — The role of testing in achisving 2erospace
systems effectiveness.
A73-81201
BAKAGREMENT ANALYSIS
Tine, space, and energy Ranagewment ir the airways
traEfic contrel mediuo.
A73-42324
Estimation of general aviation air traffic,
{ASCE PHEPEINT 2441] A13-42866
MASAGEMENT PLAMNING
Analysis of regional aviation system for Sonthern
Califorrpia with extension to svystem of global
airports to cope with future requirements
¥73-31607
MANEOVERABILITY
Conpensation of the longitudinal-trim and altitude
contrel systems of an aircraft
AT73I-429u48
MANDAL COBTRQL
Tige dopain analysis of huwman operator manual
contrel function for second order coscillatory
diverqent system with error signals for
conpensatory tracking

A73-400%0
MAFPPING
User manual for Los Angeles Basin Standard Traffic
Model
[Faa-RD-73-89] H73-30647

User mapual for Los Anqeles Standard Traffic Model
conputer tapes
[ FAA-RD=73-88] N73-30649
HAEKET EESEABCH
Passenqer respoase to airline service and
resultant competition dynamics amcng air
carriers in metropolitan area, indicating
satellite airporis importance
373-40210
HAERS SURFACE
Preliminary results of Martian altitude
determinations with CO2 bands /2 micron
wvavelength/ from the antomatic interplanetary
space station Mars 3.
A73=-41807
HATERIALS HAMNDLING
Aircraft design for transporting arctic crude oil
or liguid mnatural gas, exaaining air terminal
requirenents and handling specifications

B73-81172
HATHEAMATICAL MODELS
Yibration tests with retors as a rotor
ideatification problenm
B73-40395

Transient response simulation mwodel for stability
apalysis of flexible high speed rotor—-bearing
systen dynanics, examiring nonlinear effects

[ASME PAPER 73-DET-102] A73-82079%
Eunway counfiquration improvement prograaming model.

[A5CE PREPRINT 20341 A73-423864
Use of simulation io airport plannieg and design.

[ AS5CE PREPRINT 2038] A73-42865
GASP simulaticon of terminal air traffic system.

[ASCE FREPRINT 205%9] AT73-42868

dnalytical synthesis method for feedback control
of noulinear multivariable systens
[AD=7627597] K73=30571
Extended autcmatic avicnics interterence
prediction wodel
[ ECAC-PR-73-002] K73-31086
Finite element model of jointed concrete pavement
on nenlimear viscous subgrade dysamic
interaction of aircraft-pavement systems
[AD~-T764243 ] H73=31213
MATRICES (MATHEMATICS)
Diqital computer siamulation program for North
Atlantic hybrid navigaticn systens
configurations, using covariance matrix error
analysis for planned increase of compercial air
traffic capacity
AT73~40C28
MATHIX HETRODS
Some results of fuselage calculatiohs oh a digital
cooputer by the finjite-element method
273-40387

A-30

SUBJECT INDEX

Russian book = Matrix methods of calculating the
strenqth of low-aspect-ratioc wings.

AL73-40799
Specific problews of the dynanics of composite
systeds
BT3-41603

FORTEAN matrix abstraction proqrar for structural
apalysis of aetospace structures, Yol. 2 -
Digital computer program descriptionm
[ AD-T64360] ¥73-31159

FGRTIRAN aatrix abstraction proqram for structural
analysis of aerospace structures, ¥ol., 5 =
Engineering user aand technical report
{ aD-763812] N73-3115%

FORTRAN matrix abstractioh proqram for structural
analysis of aercspace stiructures, Veol., £ -
Digital coaputer progran Phase 1 description
[AD=764366 ] K873-31160

BEASUBRING INSTRUMENTS

Russiab book = Aerchydrodynamic methods fer
measuring input parameters of autematic systems:
Fluidic¢ measuring eleéenents.

AT3i-41288

Three-a¥is, adjustable loading structure for
testing soundoness of aircraft skin by applying
pressure
[ BASA=CASE=-FRC-10051~11 H73-384186

BECHANICAL DRIVES

Helicopter transmission research.

A73~47756

Failure analysis of syuchromnizing drive shaft
adapter on CH=47L helicopter for improved
reliability and cost reduction
[AD-7631861] N?3=30041

HWECHANICAL FROFERTIES

Outdeoor weathering influence on palyester and
epoxy dlasscloth reinforced laminate flexural
strength and surface appearance
[ FOX-B-1627] N73«3(546

BERIDIOKAL FLOWR

A wethod of complex desiqu of tbhe meridicnal form
of the air flow path of a multistage axial-flow
COmpPrEs3sar

LT73-40477
HESOMETEOROLOGY

Design for development of network in Moscow and

vicinity for nescneteorological obseIvations
N73-31%73
METAL COATINGS

Cadmiup embhrittiement of high strengtb, low alloy
steels at elevated temperatures,

B73~41468
METAL COMBUSTION

Spectroscopic studies of supersonic heterogenecus

flows with a conbustible condensed phase
B73=40702
HETEQROLOGICAL FPARAMETERS

Analysis of metecrological paraneters affecting
safety of civil aviation and instructions for
increased fliqbt safety
[ HASA-TT-F-15069) N73-30028

METHOD OF CHARACTERISTICS

Linearized characteristics method for superscnic
flow past vibrating shells.

273-40426
HICROWAYE ANTENRAS

Microwave Landing System with air-derived sanpple
data and scanning narrovw bear antennas for
gignal-in-space generation, discussing design
requirepents and performnance test

R73-4QGuUE
Radar microwave lipk antenna pattern omeasuremeots
{ FAA=RD-73-118] H73-31087

MICROWAVE EQUIPMENT
Microwave Landéipq System with air-derived sample
data aod scanning parrow beam antennas for
sigqnal=in-space generaticon, discussing desiqn
requirements and perfermance test
R73-40046
Ground based microwave landing system for aircraft
mavigation, guidance and ceptrel in terminal
area, discussing systen reguirements for flight
safety
B73-40047
Hicrowave landing systemn elevation data or
altimeter information for flare-out guidance,
considering airport, aircraft autopiloet and
ground cquipment and cost factors
273-404030



SUBJECT INDEX

Evolution of blind landing systems
AT3-43032
WICROWAVE RADIOMETERS
Descriptinn of Brequet 1150 to be used as European
earth resources survey aircraft noting sensor
payload
N73-30353
MIDAIR CCLLISIONS
Hidair collision aveidance strategies for ATC
improvement, discussing relative effectiveness
of structural airspace, airborne and
qround-based systems based on U5 statistics
A73-40030
Developyent and characteristics of electronic
signalling system and data processing equipaent
for warning systems to avoid midair collisions
hetween aircraft
[HASA-CASE~LAR-1GT717-11 N73-30661
Statistical analysis of Civil kviation midair
collisions occurring during period January 1964
te December 1971
[HTR-€334] N73=30946
MILITARY AIRCHAFRT
US Departwent of Defense aircraft systen
effectiveness tests survey questionnaire
fesponse data from ccmpcnent, subsystem and
S¥Ster suppliers
AT3-41204
Electromaqpoetic interfereace in military transport
aircraft, discussitq RF terminal wvoltage and
current, radiated field, fuselaqe attenuation
and power supply impedance measurements
A73-41693
Application of reinforced fiberglass thermoplastic
materials for construction of military aircraft
structures
[AD-763470] H73-30044
Effect of inflated air cushion landing gear on
subsenic static stability of high performance
aircraft operating out of ground effect
[AD-763365]) N73=30048
EILITARY HELICOPTERS
Coamunity noise impact study from military
heglicepter aperations.

A73-42847
dnalysis of failure modes of tail rotor on OH-548
helicepter E£or improved reliability and cost

reduction
{aD-7031881 ¥73-3G043
KILITARY TECHBNQOLCGY
Wavy Transit navigation satellite systenm,
discussing flight test for feasibility of
military application to ¥PF-3C Antisubmarinoe
Warfare Keapons Systen aircraft
A73-40040
Reliability of USAF fire protection systems
including portable equipment
fac-76294381 N73-30925
MINIBUM DRAG
Construction of a minipup-wave-drag profile in
inkomogenecus supersonic flow
aT3=-U0 164
MI55 DISTANCE
Horizoantal aircraft maneuver strategy for maximum
®iss distance and minimuwm course deviation,
exanining filtering techmiques, collision
avoidance systea and signal error analysis

273-49032
MISSION PLANNING
Mission planning for Pioneer Saturn/Uranus
atmospheric probe missions
[RASA-TH-XI-2824] N73-30800
Airborne research management and shuttie sortie
planninog
[ NASA-THM-X-B62287] N73=-31729

MIXING LENGIH FLOW THEORY
Experiments on the propagation of mizing and
conbustior injecting hydrcogen transversely ibnto
hot supersoaic streams.
473-42785
MQDELS
VFRE f£light operations in 1972 Los Angeles Basin
air traffic model
[FAA=HA=73=51] N73=31605
HOISTURE CCNTENT
skylab imagery of terrain surface moisture,
veqetation, and forestation in Colorade acd Oregon
[E73-11001] } ¥73-31306

a-31

NAVIGATIOR SATELLITES

MOLECULARR ROTATIQN
A device for the on=-line mcasurement of nitrogen
rotational temporature in low density flows.
A73-41955
MOMENT DISTRIBUTION
Closed-fore 1lift and wnomcut for Osborne's unsteady
thin~airfoil theory.
A73-60442
MOMENTS
Dependences betwecen braking and precessicn moments
acting on spherical rotor in magoetic suspension
W73-30422
MOBITORS
ILS capability iwprovenents on localizer and
glide-slope antenna atrays and monitors,
considering effects of reflecting objects on or
near acrodrome and terrain
A73~40049
MONCPULSE ERADAR
Russian book on design and operational principles
of monopulse and Eoving target radar, atomic
time and frequency neasuring deviges, radio
ravigqation anhd optical processing
A73-40510
MOVING TARGET INDICATORS
Russian book on design and cperational priociples
of acnopulse and moving target radar, atomic
time and frequency measuring devices, radio
navigation and optical processing
a73-40510¢
BKUFFLERS
Desigp and characteristics of expansion chamber
aufflers for reducing exhaust noise generated by
helicopters
[ WASA=-TN-D=-7309] N73-31623
BOLTICHANNEL COMMURICATION
High altitude remotely piloted vehicle /RPV/
platforms for tactical pseudeo-satellite
nultickannel relay transponder systemns
AT3-42423
BULTILAYER INSOLATION
The desiyr and construction of an aoechoic chamber
lined with panels and intended for investigation
of aerodynalic noise
B73-040%342
APULTIPATH TRANSMISSION
ILS teachnology assesspent, considering landing
glide path determination, interference due to
multipath propagation and ground effects, and
operating frequency ranqge problea
A73-41C75
MOLTISPBCTRAL BAND SCANNEERS
Geometric aspects in digital analysis of
auvltispectral scanner data
[ NASR-CE-133641) N73-30137
Description of Brequet 1150 to be used as European
earth resources survey aircraft ooting sensor
paylead
N73=-30353

N
BASE PROGRANS
Congressional hearings to review NASA progran
accomplishaents and to predict advantages to
accrue from space prograns
¥73-309i6
HATURAL GAS
dircraft desiqn for tramsporting arctic crude oil
or 1liquid aatural gas, exanmining air terminal
reguirements and handling specifications
AT3-41172
HAVIGATION AIDS
Bussian book on design and operational prinpciples
of moncpulse and meving target radar, atomic
tize and frequency measuring devices, radio
navigaticn and optical processing
A73-40510
Bircraft and spacecraft radic pavigation systens,
discussing Doppler, inertial and VHEF omoirange
tecbniques, hpollo spacecraft quidance systems,
TACAN, Harrier and Swedish SAAB37T aircraft
navigation
A73-40514
WAYIGATION SATELLITES
NWational Aerospace Meeting, Washinqton, D.C.,
Barch 13, 14, 1973, Proceedings.
AT73-40035



NEGHRANN PROBLEM

NEDMANN PROBLEM
Calculation of pressure field induced by free jet
exhausted frow flat plate ipto stagunant mediug
based on soluticn aof Heumann problem in terms of
. singqularity distributicns
[ NLE=TR=-7204G-17 7}
NIGET VISICH
Touchdown periermance with a computer graphics
niqht viseval attachnent.
TaIid PAPER 73-%271
NITRIC OXIDE . i . .
Ozone composition and nitric oxide injection upper
and lower limits for stiatosphere by ouclear
bomb tcsts, comparing to estimated SST
contribution

W73~ 30400

A73-40874

A73-42534
HITROGEN
& device for the on-line measurement of nitroqen
rotaticnal temperature in low density flows.

A73-41995
HITROGER OXIDES
Witroges oxides, huclear Wweapon testing, Concorde
and stratospheric azone.
A73-41C76

BOISE GENERATOES
Sound géneration by cpen supersonic rotors,
A73-41712
Diagnostic techniques for measurement cf
aerodynamic noise in free field and reverherant
environment of wind tunnels
[HASA-CR-114636]
NOISE INTENSITY
Perceived noise level ratings for helicopter
ncise,  discussing blade slap, tail rotor whine,
broadband noisc and PNL rating shortcowmings
A73~41708
bircraft fiyover noise -~ Spectral analysis of
sounds and sound intensity fluctuations.

¥73-3C€69

A73~429486
Developoent of computer progran to predict
aercodynamic noise levels of V/8TCL aircraft at
various points in flight trajectory
i PE-221140/7]
MOISE POLLOTICN
Runway sideline aircraft noise measurementsz on
takeoff and approach for enforcing commununity
neise levels based on PAA aircraft type
certification, noting associated problens
AT73=42945
Connunity noise impact study fromp military
bhelicopter operations.

N73-30054

A73=-42947
Optical holegraphic measuremezt of jet wolise in
supersenic airsnitrogen and helium jets at Mach
numbers fros 1.5 to 3.4
[ PB-2208641/5]
HOISE PHCPAGATICHN
Atmospheric absorption considerations in airplane
flyover neise at altitudes above sea leval,
A73=-42943

N73=3G6486

NOISE REDUCTION
Small-scale suppressor of the aerodynamic sovise of
a subsonic gas ot
AT3-4Q404
FPeak subsaonic noise level reduction by jet
refraction, showing divectivity patterns as
function of et velocities and telperature ratios

A73-40753
Buundary laver induced cockpit noisc.
AT3=-41706
Reduction of fan poise by annuius boundary laver
removal.
A73-471713

Eolls-Royce HBE-211 et enqine noise reduction
proqra®, considering fanm, compressor, turbine
and tailpipe noise and acoustic linings and
powerplant confiqurations
A73-41717
Europlane Q3TCL economical solution to noise and
congestion preblenw in short and pedium hani
transport
A73-41862
Data base for abatement and contrcl of aircraft
noise and sooi¢ booa for rule making criteria
[HAA-ED=-20=2] N73-306022

A=32

SUBJECT INDEX

Analysis of nolse problews ¢reated by supersonic
transport aircraft, conventional aircraft, and
short takecif aircraft to show methods for et
exhaust noise reduction

W73=30024

Measurepents of aercdyramic noise produced by
wodified and standard 0H-62 helicopter
confiquraticons to determine noise reduction
effectivenass
[ RASA-TN=D=72161

System for reducing neise generated by et
impinging on external flap using injection of
secondary air from slot near trailing edge of flap

¥73-30031

I NASA-CR-132279Q1 F73-3093¢
Reduction of aircraft poise by instaliling

acoustically ahsorbent material

[ N&SA=CR-22611 N73~30941

Directional eguipment for supbressing noise of

Concorde propellers during high speed flight
R73-30942

Design and characteristics of expansion charber
nufflers for reducing exhaust noise generated by
helicopters
[ HASA-TH-D-73091 R73-31623

Wind tunnel tests to determine effect of inlet
turbulence lenqth scale on fan discrete tone noise
[ BASA=TH~X=62300 1 H73=31625

Method and apparatus for improving operating
efficiency and reducing lew speed ncise for
turbine aircraft enqines
[ NASA-CASE-LAE-11310-1}

¥OISE SPECIEA

Hoise caused by sSupersonic et shock waves as
function of jet pressure ratic, determining
spectral characteristics

#73-3169%

AT3-417G2
Aircraft flyover noise ~ Spectral analysis of
sounds and sound intensity fluctuaticns.
A73-4 2946
HONCONSERBVATIVE FORCES
Vibration and stability of nondivergent elastic
s5ystens,
a73-42551
NONDESTROCTIVE TESTS
Commercial aivcraft systen effectiveness survey
guastionnaire response data concerning various
tests 1ln wanufacturing and operational
environments
A73-41205
The nondestructive tests in the mpaintenarce of
cemmner<ial aircraft
a73-42186
application of fracture preventior principles to
airframes to reduce catastrophic failure and
increase secvice life
[ AD~7845131
NONEQUILIBRIUM IGHNIZATION
Strycture of jonizing shock waves with radiative
energy loss.

B73~30626%

A73-42200
NONLINEAR PROGRAKMING
Some method of nenlinear preqramning suitable for
solving the task of optimization of a samall
traosport aircraft
AT3-40478
HONLINEAE SYSTEAMS
Apalytical synthesis method for feedback control
of nonlinear multivariable systens
[AD-7627971
HONSTABILIZED OSCILLATIOK
Time domain anelysis of human operator manual
centrol function for secend order oscillatery
divergent system with error siqnals for
conpensatory tracking

¥73-30571

ATI=40096
BONURIFORM FLOW
Constructior of a minimum-wave-drag profile in
iphomogeneous supersonic flow
A73-40188
HORTBHODP AIRCRAFT
Copra P=530 air superiority fighter adaption to
ground attack for international requirements for
multiporpose aircraft, discussing avionics for
multinission version
B73-40301



SUBJECT INDEX

HOZZLE DESIGN
Wind tunnel tests to deternine perforbance of
lobed~display mixer nozzle with copvergent
nozzle at subsonic speeds
[NASA=-TH-i=28061]
NQZZLE FLOW
Wind tupnel tests tu determine performance of
lobed-display mixer nozzle with convergent
DozZzle at subsonic speeds
[NASA-TH-X-2806] R73=29995
Aerodynaeic characteristics of round jet located
on center line of bottom of aircraft fuselaqge
and elongated slots for lift augmentation
[NASA-TH~D-T7299]
NOCLBAR EXPLOSION EFFECT
"Ozone copposition and nitric oxide injection upper
and icwer limits for stratosphere by nuclear
borb tests, comparing to estimated SST
contribution

¥73-25895

¥73=305939

A73-42534
HOCLEAE EXPLOSIONS
Nitrogqen oxides, nuclear weapon testing, Concorde
and stratospheric ozone.
473~41076
WICLEAE POWER PLANTS
Probability of aircraft crashing into Boardman
nuciear power plant
{FB=220715/71
KUMEEICAL ARALYSIS
& pumerical analysis of some practical aspects of
airborne urea seeding for warm fog dispersal at
airports,

N73-30662

A73=-40856
Numerical analysis of laminar boundary layer on
slipping wing
Fap-763285) N73-30255
Alqorithes to determine potential conflicts over
aceanic airspace based on vertical, lateral, and
longitudinal separation criteria
[ FAA-RD-73-73]
NUMEEICAL CONTROL
Computerized contrcl system for fusl flow into and
out of fuel cells and aireraft qravity center
aptimization during supersonic cruise and takeoff
A73-443939

N73-31606

NOSSELT NOBEER
Heat tramsfer from an enclosed rotating disk with
uniform suction and indjection,

OBLIQUE SHOCK WAYES
Influence of aercdynanic field en shock=induced
coubustior of hydrcgen and ethylene in
supersonic flow.

A73-142398

AT3-42786
OCEANS
Fiight plan position extrapolation in automated
oceanic alr traffic control systen

{Faa-RrD-73-72] W73-306048
CCULOHMETERS
The oculometer - A new approach to flight
managenent research.
[AIA& PAPER 73-%14] A73-40862

0B-6 HELICOPTER
Measuremnents of aerpdynamic noisc produced by
modified and stacdard CH-63 helicopter
configurations to deteramine neoise reduction
effectiveness
[Nasa-TH-D~7216]
OBRBOARD EQUIPEENT
pircraft and spacecraft radio navigation systens,
discussing Doppler, inertial and VHFP cmnirange
techoiques, Apolio spacecraft quidance systens,
TACAN, Harrier apd Swedish SAAB37 aircraft
navigation

N73-300131

273-40514
Eussian book on aircraft omboard instruments ang
equipnent arrangement and housiog for weight
reduction covering electric, radar, navigaticn,
control, display ard auxiliary devices
AR73-41425
OFERATIONS RESEARCH
Operatianal parameters for UH-1E helicopters
during combat fliqgbhts in Scutheast ksia teo
deterzine helicopter performance and reliability
[AD-764260 ] N73=30965

PAKEL FLUTTER

OPERATOR PERFOEMARCE
Time domain analysis of kuman operator manual
contrel function for second order oscillatery
diverqent system with error signals for
conpensatory tracking
A73-00090
OPTICAL DATA PEOCESSING
Eussian book on design and cperaticnal principles
of monopielse and moving target radar, atomic
time and frequency peasuring devices, radio
navigqation and optical processing
B7A-4G51C
OPTICAL PROPEBRYTIES
Developnent ©f orqanic glass and plastic materials
with improved mechanical and physical properties
for use with aircratt canopies and protective

coatings
{AD=763263) N73-3003%
OPIIMAL CONTROL
t methed of optimization of algorithwms for
secondary processing of radio siqnals
A73«41129

Optimal feedback contrel solution existence and
unigueness ¢onditions for asyaptotic stability,
discussing relationships with PoRtryaqin
equations ard linear requiator problem with
quadratic cost functionals

AT3-43C70
OPTIHIZATION

Some method of nonlinear proqramming suitable for
solving the task of optipization of a small
transport aircraft

A73~40478

An optinized video output from a wide angle
cptical probe.

[AIAL PAPER 73-918] A73-40866

Conputer-aided design of airpert system plans.

[ASCE PREPRINT 2058 ] A73-42867

Optimization method for minikum weight desiqn of
structures made from fiber reinforced cogposites
[aD-7637321 N73-30558

Optimized desiqgn for vehbicle suspension svystans
[PB=220553/21 H73-31216

OREGON

Skylah imagery of terrain surface moisture,
vegetation, and forestaticn in {celoradeo and Cregqon
{E73-1100117 H73-313066

QSCILLATIRG CYLINDERS

On the radiatian from an aerodynamic acoustic

dipole source
A73-409413
Q5CILLATICKF DAMPERS

Experimental investiqation of a siople squeeze
film danper.

[ ASME PAFER 73-DET-101]
QSCILLATORS

On the radiatiecn from an aerodynakic acoustic

dipole source

A73-42078

AT3I=44343
QOZONE
Nitrogen oxides, nuclear weapon testing, Casncorde
and stratospheric czone. =
K73-41076
Ozone composition and nitric oxide injection upper
and lower limits for stratosphere by nuclear
bomb tests, coaparing to estimated SST
contribution
BT73-42534

P
P=3 AIRCRAFT
Navy Trarcit naviqation satellite systern,
discussirg flight test for feasibility of
military applicaticn t¢ ¥YP-3C Antisubmarine
Warfare Weapons S5ystem aircraft

AT3-4QGU0
PRINTS
The testing of varnisking products used in
aeronautics
AT3=41557

Airfield runway marking paint superior teo paint
presently used
[FAA~-RD-73-231

PAEEL FLUTTER

Linearized characteristics method for supersomnic

flow past vibrating shells,

N73-30213

BT3-UG428



PRERBOLIC DIFFEBENTIAL EQUATIGHNS

Vibration and stability of nondiverqent elastic
5y5temns.
B73-42551
PAEABQLIC EIFFERENTIAL EQOUOATIOBS
Shear layer effect on acoustic duct wall impedance
for sound propaqation in uniform flew in terms
0L parabolic cylinder functions
a73-43138
PAEACHUTES
Hipd tunnel tests to determine drag and stability
characteristics of solid flat circular and
ringslot paracaute models
[AD-T764364] B73-30963
PREAFFINS
Optinization of supersonic aircreft C3/C4 polymer
fuel by normnal paraffins coptaining 10 to 16
carbon atoms
[DLE=FB-73-32] N73-31689
PLHAMETERIZATION
Parapmettic study of proposed high Reéynolds number
transonic wind tunnel

[AD=7637251] N73-30227
PASSENGERS
Seattie-Tacoma's unccnventicnal conocept,
A73-4231=
PAVEMENTS
Bock - Prestressed pavenments of airports and roads,
2T73-4128B7

Finite elepent model of jointed concrete paveaent
on ponlinear viscous subgrade dynapic
interactien of aircraft-pavement systeas

[aD-764243] n73-31213
Prediction of perfeormance of runway pavements
[2D-7631181 W73=-31214
Desian methodoleqy for airfield paveneats
[AD-7632%2] N73=-31215
FAYLGADS

Safety concerns with shuttle payloads, space
stations and space shuttle orbiters
[NASA-CR-130022) K73-31726

FERFOHMANCE PREDICTION

Prediction of performance of runway pavements
[AD-763118] K73-31z210

Characteristics of axial flow compressors to show
conpressar parameters during pre-stall
cocditicns and techniques for predicting
compressor stall conditons
[AD=763816 ] N73-31704

PERFORMANCE TESTS

Kicrowave Landing System with air-derived sanmple
data and scanning narrow heam antencas for
sigpal-in-space generation, discussing design
requirements and performance test

L73-4G045

Book - The role of testing in achieving aerospace

systens effectiveness.
R73=41201
dJs Department of Defense aircraft systenm
effectiveness tests survey questiobpaire
response data from component, subsystem and
system suppliers
L73-841204

Caommercial aircraft system effectiveness sarvey
questicnnairc response data concerning various
tests io panufacturing and operational
envircneents

A73-41205

Sigulator performance validation and improvenent
throuah recorded data.

[{AIAA PAPER 73-9381} A73-41872

Tachistescoric investigation on electronic and
eleciromechanical cockpit display for
perfornance comparison
[DLE=FB-73-27] W73-30034

dero and acoustic desiyn features of sinqle staqe
faps tested in outdoor acoustic facility
[ NASA-TH=X=B8289] N73-30668

Supersonic vwind tunnel tosts of iaternal
performance of rectangular variable geowmetry air
iplets moting effect of incidence
{ ARC~CE-1242] N73-30933

Supersonic vind tunnel tests of internal
performance of rectangular variable geometry air
iniets at zero incidence
[ARC=CP~1243-PT~1} N73-30934

Hydranlic pumpb-looped circuit evaluaticn of
candidate silicone base nonflampablie hydraulic
fluid
[AD-T764064] N73=31456

3=34

SUBJECT INDEX

PHASED ARRAXS
Phased arrayvy antennas in qround based remotse
sensor systen, assessing technologies of
AN/FP5-85, HAPDAR and AP/TPN=19 radar systemns
A73=-UCEHS
Development proqraks status report on airborne
planar, conformal and distributed aperture
thased array antenbas for use ir radar and
comzanication systeams
A73-40646
4 single-plane electronically scanned antenna for
airberne radar applications,
AT 340688
Physical desiqgn considerations for airborne
electronic-scanning aotennas,
A73-40685
PHOTOGRAPHIC RECOBDING
Holagraphic interferometry applied to aerodypnamics

473-39984
PHOTORECONNAISSANCE
Aerial-survey aircraft of the new generation
A73-42590

PHYSIOLOGICAL EFFECTS

Analysis of sopnic boom phenowmenon to show
generation, propagation, and effects on
gtructures, pecple, and animals
[ ARL/3=-NOTE-3371 N73-30007

Desiqn criteria for supersonic overflight to
reduce paychophysical effects and decrease glass
damage probability
[FAA-RD=73=1161 N73=-31800

PHYISIOLCGICAL RESPONSES

Skvylab 1 pmedical experiuwents concerning astronaut
rhysiclogical responses and work capability as
affected by exposure to space flight environment

A73-4151%
PILOT EREOQR

# flight evaluation of pilotage error in area
navigatjon with vertical guidance.

A73-40029
PILOT PERFGEMANCE

Carrier landing simuiation for pilot visual
percepticn, describking Fresnel lens optical
landing system, periscopes, ¢ockpit equipment
and glide paths
[ATAE PAPER 73=917] AT73-4Q865

Touchdown performance with a couputer qraphics
night viswal attachment.

[AIAR PAPER 73-927) AT73-40874
PILOT TRAIRING

A visual detection simulator /VDS/ for pilot
varniag iustrument evaluation.

[AIAE PAPER 73~9161 A73-40864

The larde Amplitude Multi-Mode Aerospace Research
FLAMARY Simulator.

[AIAML PARPER 73-922] A73-40870
Design and application of a part-task traimer to
teach formation flying in DSAF Updergraduate

Pilet Traininga.
[A1aa PAPER 73-935] 473-40881
PILOTLESS AIRCRAFT

High altitude remotely pileted vehicle /REPV/
platforms for tactical pseuwdo-satellite
multichannel relay transpender zystens

A73=42423
PIONEER SPACE PEOBES

Mission planning for Pioneer Saturn/Uranus
atmospheric proke missions
[HASA-TH=3¥=2R241 N73-30840

PIPES (TODBES)

Nonlinear vibrations of pipelines containing
pressurized fluids with applicatico to aircraft
bydraulic systens
[AD-764154 ) N73=30968

PISTOR THECRY

The calculated growth of 1ift and pitching moment
ol a swept wing entering a discrete vertical
qust at subsonic specds
[ARC-CP-1241] K73=-30932

PITCH {INCLIKATICON)

4nalysis of pitch damping moment for hovering
helicopter rotary wing and develepment of
forwula for calculating pitch damping derivative
[NASA-TT-F-1301Q) W73-30027

PITCHING HOKENTS

Gn the aercdypnanmic damping moment in pitch of a
rigid helicopter totor in hovering. II =
Apnalytical phase.

A73-u0087



SUBJECT INDEX

Ciosed-form 1ift and moment for Ushorne's unsteady
thin=airfoil theory.
A3-40442
HeasuIepent of drag, lift aad pitching momepts on
slender winged low aspect ratio gothic planforas
at Subsonic speed
TARC-R/M=-3720] H73-30005
Apalysis of piteh danping moment for hovering
helicopter rtotary wing and development of
foraula for calculating pitch damping derivative
[HASA-TT-F~15010) 073=30027
The calculated grovth of lift and pitching moment
on & swept wing entering a discrete vertical
gust at subsonic speoeds
[ARC-CP=1Z81] N73-30932
Wind tumnel apparatus for determining woment
cross-derivatives due to pitching and vawing on
models at moderate angles of attack and sideslip
[NASA-CR=114663 1 H73-309u4
PITOT TUBRS
aerodynamic intéerferemce of pitet tubes in a
turbulent houndary layer at supersonic speed.
A73-42552
PLANFORMS
Influence of geometrical parameters on propeller
performance &t low advance ratios
A73-41542
PLASHE RADIATION
Structure of ionizing shock waves with radiative
energy loss.
A73-42200
PLASHAS (PHISICS)
Desiqn of inteqrated aircraft instrumention
display system utilizing plasma displayvshenory
unit ’
[RD-7€35992]
PLASTIC AIRCBRAPT STRIKTORES
Aircraft windshield stretched acrylic plastic,
chemically strengthened glass. and clad
polycarbeorate curved composite materials
A73-41863

E73=30446

PLUG NOZEZLES
Performance tests of twin jet afterbody
configurations to determine effect of nozzle
spacing, fairing shapes, and angle af attack
[NASA=-TH-X-27281 N73-29954
PHEDMATICS
Bussian book - Aerobhydredynamic metheds for
measuzring input parameters of automatic systems:
Fluidic measuring elemsents,
A73-41288
PCLAE COORDINATES
Palar coordinate method applied to proyraa for
calculating aerodynamic loads con oscillating
wing configqurations in subsonic flow
{ SAAB-1~-0-RE4]
POLYUEETHARE FOAK
Deconposition preducts of pelivurethane foaam
related to alrcraft cabin flash fires
TAD=7€33271
POBTAELE EQUIPMENT
Reliability of USAF fire protection systems
including portable equipment

K73-30006

N73-31846

{AD=-762948) ¥73=30525
POSITION {LOCATIQN)
b survey of satelilite-based systens for
navigation, positien surveillance, traffic
cantrol and collisioan avoidance.
B73-40952

POSITION INDICATORS
dircraft souwnted crash logation transmitter for
energsncy signal transmission after crashes
[NASA=CASE=-MFS~16€00~2] N73-31084
POTENTIAL FLOW
Calculaticn of ipconpressible potential flovw of
airfoils by conforwal mapping potential flow of
lifting circles onto airfoils by double
transformations
[ARC-R/M~3T717]
POWEE SPECTEA
Comparison of qust velocities derived from
accelerations of Canberra and Vulcan aircraft
noting acceleration and wing loading power spectra
[ARC-CP-T2441 N73-30955
PGWER SUPPLY CIRCUITS
Power subsysten for Skylab
radiopeter/scatterometersaltimeter experioment.
A73=42903

N73=30002

PRESSURE MEASOREMENTS

Decentralized power processing for large-scale

systens,
273=-429C5
PONER THANSMISSION
Helicopter transmission research.
A73-47750

PEECESSION
Dependences betwecan braking and precession xonents
acting on spherical rotor inh maghetic suspension
N73=30422
PEREDICTION ANALYSIS TECHNIQUES
Estimation ol general aviation air traffic.
[ ASCE PHREPRINT 2041]
PEESSES
Isothernal forging of titaniua centrifugal
coLpLessor impeller
[AD-764265]
PRESSODRE DISTRIBOUTION
Correlation of hyperscnic zero-lift draq data.
A73-42635
Electric analogy method for subsonic wind tunnel
contracticu cone desigyn providing uniform
velocity distributicn in test section, obtaiping
pressure distributicon in cone boundary

AT3-42666

N?73-21455

R73-43000
Ap experimental investiqation of a jet issuing
from a wing in crossflow.
473-43111
Calculation of pressure field induced by free qjet
exhausted from flat plate into stagnant rmediun

based on sclution of Weumann problew in terms of

singularity distributions

[ NLR-TE-7204G-U] N73-30000
Pressure fields over hypersonic wing-body

confiquraticn at noderate incidence

[ BD-763762] N73-30256

Syster for reducing noise generated by jet
impinging on external flap using intection of
secondary air from slot near trailing edge of flap
{ HNASA-CR=132270} H73-30530
The 1ift and stalling characteristics of a 35 deg
sWweptback wing designed to have identical
chordwise pressure distributicos at all spanwise
stations when near maxioum lifrt
[ ARC-R/¥-37211 K73-309315
Lercodvynapic ¢onfiqurations of series of airfeoils
used in parametric studies of drag-rise Mach
number
[ ESDU-710201 ¥73-31228
Derivation of charts for predicting drag-rise Mach
nanber for airfoils with specified upper surface
pressure distribution
[ BSDU-710191 N73-31229
Effects of rocket plure simulators on pressure
distribution of body of revolution at transonic
speeds
[ HASA-CE~133916] N73-31238
Local pressure field in turbulent shear flow and
its relation to aexodynamic Ooise geheration
{ NASA-CR-1344937 N73-31253
PEESSURE EFFECTS
floise caused by supersonic jet shock waves as
function of jet pressure ratio, determining
spectral characteristics
A73-41702
PHESSUNE GRADIENTS
Developoent of computer progriam for determining
airfeil pressure distribution for suboritical
attached viscous flow
[HAL=-PR-24EB]
PAESSURE MEASUREMENTS
Trimming and checking aircraft gas-turbine engines
with the aid of the ratioc of total pressure
bebind the turbine to total pressure in front of
the compresscr

R73-30236

AT3I-40443
French monograph -~ Contribution to the
experimental study of a boundarcy layer trap ion a
sgupersonic air inlet.
AT3-427u4
Analysis of drag and pressure Deasurements made in
subsonic wind tunnel tests eon two annular
airfeils noting relation between pressure
distribution in compressihble flow and at high
speed

[ BRC-R/M-2718] N73-30001



PRESSORE OSCILLATIONS

PRESSTRE OSCILLATIONS
Interpretation of hot=vire anemcmeter readings in
a flow with velocity, pressure and temperature
fluctuaticns,
AT73-41317
Farced wibrations of a cylindrical shell in the
presence of gas pressure fluctuations
A73-43057
PBESSOEE HECCVERY
Pressure recovery porformapce of conical dilfusers
at kigh subsonic speeds and range of geometries

[ WASA-CE—22997 N73-30927
PRESTRESSING
Book = pPrestressed pavements of airports and roads.
A73=-41287

PBODOCT DEVELOPMERT
Airfield runway pavking paint superiotr to paint
presently used
[FAR-RD-73-231}
PEOGHAMMING LANGOAGES
GASP simulation of terminal air traffic system.
[ A5CE PREFRINT 2059] A73-42E68
Space shuttle aviohics and GOAL langquage including
impact of error detection and redundancy
panagement
[NASA~CR=134034]
PROJECT MANAGEHENT
Introductory backqround to plannihg process,
objectives, and iandexing for twenty twe
engineering and development programs with FhAi
[FAA-ED-QG-a 1 KW73-3G918
PROPAGATION MCDES
Attenuation of spiral modes in a circular and
anpular liced duct.

K73-30213

N73=31142

AT3=471714
FROPELLANT ADDITIVES
Gas-releasing additives to jet fuels
273-41070
PBOFPELLER EFFICIENCY
Influence of geometrical parameters on propellec
pertormance at low advance ratios
aA73-41582
PROPELLEER FANS
2nalysis of fan noisc levels for fan in proximity
of side and qround plane to deterwine effects on
harmernic ifrequencies
[HASA-CR-132306] K73-30023
Application of variable pitch fan propalsion
system Yor quiet skort takeoff aircratt
K73-30030
Evaluation of acoustic radiatiou from various
noise spurces in axial fap
[ NASA-CR=1145761
PROFPELLEES
40alysis of wakes generated by hovering model
propellers and rotors using schlieren
photoqraphy and hot-wire anemometry
INASA-CR-23(5) N73-25995
Directional equipment for suppressing noise of
Concorde propellers doring higb speed flight
NI3-30542

K73-30952

PROPOLSIQN SYSTEM CONFIGUDRATIONS
derial-servey aircraft of the new generation
A73-4259)
Enalysis of various mixed cycle engines and jiampact
of component choices on application of
bropulsion systen
H73-30747
irframe/propulsion systes ipteractions - an
important tactor in supersonic aircratft Flight
control,.
fAIAd PAPER 73-831] AT3I-40501
ipplication of wariable pitch fan propulsion
systen for quiet short takecoff aircraft

PROPOLSIOR SYSTEM PERFOEMANCER
2

N73-30030
Research proqress in aerodyoamics, propunision,
electronics, instrumentation, and mathematical
sciences
N73-30917
FROPULSIVE EBPFICIENCY
ﬂetpo@ and apparatas for improving operating
etflgioncv and reducing low speed noise for
turbine aircraft enqines
FNASA-CASE~LAR=-11310-1]
PROTECTIVE COATINGS
Pe:for?ance of a water-repellent radome coating in
an airport surveillance radar.

N73-3165%

A73-40101

SUBJECT IRDEX

Catalytic activity in platinuw yroup temperature
sensors, discussing elimination by honcatalytic
coatings

273-42034

Developmont of organic glass and plastic materials
with improved mechanical ard physical properties
for use with aircraft canopies and protective
coatings
[ AD-7632631

POLSE BADAR

Basic principles and the theory of operation of
the equipment far the jdentification-friend or
foe /SIF/ in military aircraft

¥73=30039

273-40348
EFYEANOMETERS '
Ingtrumentation for rewote sensing solar radiation
from light aircraft.
A73~-43161
PYROEELIQOHETERS
Instrumentation for remote sensing solar radiation
from light aircraft.
R73-4316%
FIROLYSIS
Decomposition products of polyurethane foam
reiated to aircraft cavin flash fires
[AD=7B33271
GUADRATIC PROGRAMMING
Optimal feedback control solution existence and
unigusness conditicns for asymptotic stability,
discussing relationships with Pontryagin

equations and linear requlator problem with
quadratic cost functicnals

H73-3184%

273-43070
QFALITY CONTROL
The testing of varnishing products used in
aercnautics
AT3=41557

Tokker F-28 tellowship structurs adhesive bonding
processes and quality control methods

[ FOR-K-671 N73=30037

R
EADAR ANTENNAS
Phzsed artay antennas in qground based renote
sensor system, assessing technelogies af
AN/FPS5-85, HAPDAR and AP/TPN-19 radar systeas
A73-40645
Development proqraas sStatis report oo airborne
planar, coenformal and distributed aperture
phased array antenpas for use in radar and
conzenication systemas
R73-406U6
A4 single-plane electronically scanned antenna for
airborne radar applications.
AT73=~406B4
Eadar wicrowave link antenba pattern measurements
[ FRA-RD-73-118] K¥73-31087
RADAR BEACONS
Developnent of discrete address beacon system for
application to air traffic conRtrol operations
[ FAA~RED-73-101) N73~30651
Feasibility of ATC radar beacon system based on
vehicle surveillance on airpert surface im
relation to vehicle time of arrival
[ AD-7633287
RADAR ECHOES
Basic principles and the theory cf operation aof
the equipment for the identification-friend or
fee /5IF/ in Bilitary aircraft

N73-30655

A73-60348
READAR MBASUREMENT
Satellite based ATC system with radar ranqge and
rate measurenents, analyzing errors due tao
ground station position, transponder delay time
apd atmospheric refraction uncertainties
RT3-40042
Basic principles and the theory of operation of
the eguipment for the identification-friend or
foe /SIF/ io military aircraft
AT3-40348
Statistical error analysis of amplitude modulated
radio altimeters with phase readout
K73-31064



SUBJECT INDEX

HADAE TRACKING
A method of optimization of algerithms for
secondary processing of radic siqpals
A73-41129
BADIAL FLOW
Heat transfer from an enclosed rotating disk with
uaifore suction and injection.
B73-42598
RADIATION DETECTORS
Spectrum sensitive kigh amplification solar blind
0V sensor for flame surveillance in jet engine
environments at 1000 F, using miniature
Geiqer=-Mueller tube
AT3-42694
RADIATIVE HEAT TRANSFER
Structure of iopizing shock vwaves with radiative
energy less.
: a73-42200
BADIQ ALTIKETERS
Hicrowave landing systenm elevation data or
altimeter informaticn for flare-out gquidacnce,
considering airport, aircraft autopilot and
qround syuipment and cost factors
a73-4005G
Statistical error analysis of amplitude modulated
radio altimeteis with phase readocut
N73-31064
Statistical analysis of signals in amplitude
aodulation radic altimeters with phase read—-out
H73-31065
Statistical error analysis of freguency modalated
radio altimeter with phase readout
N73-31066
Terrain proximity warning system usipg downward
looking radar for impreved flight safety
[FAR-RD=73-1341 ¥73-316C3
RADIO ATTENDATION
Electromaqnetic interterence in military transport
ajrcraft, discussing RF terminal voltage and
current, radiated field, fuselaqe attenuation
and power supply impedance measurements
A73-41693
RADIO COMBUNICATION
The susceptibility of pcdern aircraft instrument
systems te interference in the HF band.
373-4169%
BADIOQ DIRECTION FINDERS
Syotketic radio directicn defining methods with
virtual antenna patterns.
E73~41649
RADIO FREQUENCY INTERFERENCE
ILS technclogy assesswent, considering landing
glide path determination, interference duec to
multipath propagatiobn and qround effects, and
operating frequency ranqe problem
A73-41075
Electrowaqnetic inpterference and compatibility
control in aircraft commubication, discussing RF
curreut, voltage, impedance and SKR measurement
techoiques
AT3-41692
The susceptibility of modernd aircraft instrument
systens to intecference im the HE band,
AT3=41694
Exteaded avtomatic avienics interference
prediction model
[ECAC-PR=-73-0021 N73-31086
BADIO RAVIGATION
Operational gleobal pavigation system development
progyran Wwith repeater satellites deployed over
cantinental USA to provide radio links for
digital copmunication, surveillance and ATC
E73-40C40
Russiam book or design and operational priunciples
of monopnlse and moviang target radar, atoenic
time and frequepcy measuring devices, radio
naviqation and optical processing
AT73-40510
Lircraft and spacecraft radio pavigation systeas,
discussing Doppler, inertial amd VHF amnirange
techniques, Apolla spacecraft guidance systeps,
TACAN, Barrier and Swedish SABRE3T airecraft
navigation
A73-40510

a-37

REAL TIME OFERATION

ERDIC RELAY SYSTEMS
Operational global navigaticp svstem development
program with Tepeater satellites deployed over
contineptal 152 to provide radio links for
digqital com&unication, surveillahce aand ATC
. A73-40041
High altitude remotely piloted vehicle /RPV/
platforas for tactical pseudo-satellite
gultichannel relay transponder systens
A73-42423
BRADIO SIGWALS
Statistical error analysis of amplitude modulated
radic altimeters with phase readout
N73-31064
Statistical analysis of signals in amplitude
rodulaticon radic altimeters with phase read-out
N73-31065
Statistical error aRalysis of frequency modulated
radio altimeter with phase readout
N713-31066
EADIC TEANSHITTERS
dircraft mounted crash location trabspitter for
emergency signal transmission after crashes
{ RASa-CASH-MF5-16609-21 N73-31084
BADIOMETERS
Power subsystem for Skylabh
radiopeter/scatteroneter/altineter experiment.
A73-429G3
Instrumentation for remote sensing sclar radiation
from light aircraft,
A73-03161
HADOMES
Perforrance of a water-repellent radome coating in
an airport sarveillance radar,.
A73-401¢1
HAIH THPACT DAMAGE
Perforsance of a water-repelient radome coating in
an airport surveillance radar,
273-40101
RAMJET ENGINES
analysis of various mixed ¢ycle engines and impact
of componant choices on application of
propulsion systenm

H73-30747
Transonic jet enqine for ingesting air without
CQUpPressor
[2D-T631731 N73-30756

Interior ballistic properties of solid fuel ram-et
engines to determiue regression rate if fuel as
function of chamber pressure, inlet air
tepperature, and air flux rate
[ AD=-76449117 N73-31691

HAMS (PRESSES)

Fuel tank wall response to hydraulic ram during

the shock phased
A73-43114
BANDUM VIBREATION

Technical progress on nev vibration and acoustic
tests for proposed MIL-STD~B10C, 'envirconental
test wethods.?

A73=-41200
EAFGE AND RANGE RATE TRACKING

Satellite based ATC system with raday raoge and
rate peasurements, analyzing errors dae to
ground station position, transpobder delay tiee
aod atmospheric retraction uncertainties

A73-400G42
BAPID TRANSIT SYSTEHS

Seattle-Tacoma's unconvebtional concept.

A73=-42315
BEACTION KIRETICS

Developrment of invariant models cof diffusion and
chemical reactions in turbulent flow systeas
[ NASA=CR~22951 N73-30106

EEACTOR SAFETY

Probability of airceraft crashing inte Boardoman
nnclear power plant .
[PB~22GT710/71 K73-30662

BEAL GASES

Eeal gas turbocompressor calculaticns based on
equations of state for fundamental thermodynamic
processes in idesal qas

AT3-42645
BREAL TIME QPERATION

GLDC/EUSS - Real-time visual and motion simulators
for evaluation of fire control and
electro=optical quidance systems.

[ATAR PAPER 73-2191 A73-4c887



BEATTACHED FLOW

REATTACHED FLOW
Reattachment of a separated boundary layer to a
convex surface.
A73-42554
HECONNAISSANCE AIRCRAFT
herial-survey aircraft of the new geseration
AT73~42530
BECTAHGULAR WINGS
Iterative method for calculation of loading on
thin rectangular wing
[ARC-R/N=-3719]
BEENTRY ¥EHICLES
Optimal three diwensional trajectories to maximize
landing footprint of lifting reentry vehicle
using enerqy approximations based on flight path
[ap=-7641321 N73-30960
HEFRACTED WAVES
Sound prepaqation in rotatinyg wortex flow
downstrean from delta wing in wind tunpel,
discussing acoustic ray refraction by flow
AT3-841715

W73-30004

REFRACTION
Feak subsonic noise level reduction by jet
refraction, showing directivity patterns as
functior of jet velocities and temperature ratios

273-40753
REFUBLING
Rew developments in aircraft refuelling vehicles.
A73-41861

REINFORCED PLRSTICS
4Application of reinforceé fiberqlass thermoplastic
materials for construction of military aircraft
Structures
[AD-763470] ¥73-30044
Application of fiber qlass reinforced plastic
naterials for qround handling of aviation fuels
and hazards of static electricity caused by
plastic materials
[ AD=7E43551]
REINFOBRCING FIBERS
Optimization method for minimum weighat desiqgn of
structurcs Gade fiom fiber reinfarced composites
[AD=763732) N73=-30558
BELTABILITY ENGINEERING
hnalysis of failure modes of blades on CH=G7
helicopter rotary wings for improved helicopter
reliability and cost reduction
[AD-7563187
BEKOTE CONTEHOL
Energy transfer control and compraessor bhieed
concepts of remote 1lift fam control
[WRSA-TH-X=2BE3]
BEMOTE SENSOES
Phased array antennas in qround based remote
Sensor system, assessing technologies of
AN/FP5-85, HAPDAR and AP/TPE-19 radar systens
A73-4GBUS
instruaentation for remote sensiag solar radiaticn
from light aircraft.

B73-31693

B732-30042

N73-30749

RF3I=4316%
Geometric aspects in digital analysis of
multispectral scanner data
[ HASA~CE=1336011 N73-30137

Repote sensing methods for earth observation
bissiens by aircraft and satellites
B73-31500
REXCGTIELY PILOTED VEHICLES
2 technologqy tool for urban applications - The
tepotely pileted blimp.
FAI%2 PAPER 73=-9817
Criteria for acceptance of early design
information with application to design studies
acd cost estipates for liquid hydrogen fueled
aircraft and rewoteiy piloted vehnicles
{HASR-TH=-X-62303
REPEATERS
Operational globai navigation systen development
Proqram with repeater satellites deployed acver
cantinental U3k to provide radio links for
diqital communicatioa, surveillance and ATC
AT73-4C041

A73-42533

N73-39Q943

BESEARCH MANAGEMENT
Birborne research macaqenent and shuttle sortie
plavning

T HASA=-TM-X-£22867] N73-31729

/

SOBJECT INDEX

BESBARCHE PEQJECTS

Objectives, scope of work, and fupding
requirepents of research project for improvenent
of aircraft safety
[ FAA-ED~18-1] N73-30008

Congressional hearings to review HASA pcaoqran
accomplishaents and to predict advantages to
accrue fror space programs

H73-30%16
BRESONANCE
Centribution to the rotercraft qround rescnance
theory
A73-43056

EESOHANT FREQUERCIES

German monograph - Lifetime detection in the case
of acoustically loaded structures on the basis
of the appropriate form of vibration,

AT3-42744

Nonlinear vibrations of pipelines cuntaining
pressurized fluids with application to aircraft
hydraalic systens

fAD-T764154 N73-30948
HESORANT VIBEATION
Resonant vibration structural analysis of
cylindrical sandwich shells
[ TUB-IR=1972/2]) K73-31808

RESCGHNATORS
Use of edge-tone rescoators as ¢as tewperature
sensing devices,
A73-51991
RESOUECES MANAGEMENT
Eepote sensing methods for earth cbservation
Lissions by aircraft and satellites
¥73-314G0
BHEQELECTRICAL SIMULATION
Electric anaiogy method for subsonic wind tunnel
contraction cone design providing uniform
velocity distribution in test section, obtaining
pressure distribution in cone boundary
a73-43000¢
BIBS (SUPPORTS)
Thin wall rib structured fan shaped wing desiqn
for acbitrary air loads, using strain
compatibility conditions
A73-4039C
BIGIDP ROTOR BELICOETERS
On the aerodynakic damping moment in pitch of a
Tiqlid nelicopter rotor in hovering., 11 -
knalytical phase,
A473-40087
RIGID ROTORS
German monoqraph = Characteristics of motion of an
elastically supported rotor with interior daaping.
AT73~4284%
Non-linear flap-laq dynamics of hingeless
helicopter blades in hover and in forward f£liqht.

A473-43134
EOADS
Book - Prestressed pavements of airports and roads.
A73-41287

BOCKET ENGINES
Experimental investigation of a gas~liquid
thruster model with a ballasting-reinferced thrust
AT3~42127
dpplication of gas analysis techniques to
determine combustion efficiency in turbine
engines and rocket engine combustion chambers
[ AGARD=AG-168 ] N7 3=3133¢C
ROCEET EXHAUST
Effects of rocket plume simulators on pressure
distribution of body of revelution at tramsonic
sSpeeds
[HASA-CE~1335816]
ROCKET THEUST
Experimental ipvestigation of a gas-liguid
thruster model with a ballasting-reinforced throst
L73-42127

N73-312358

ROCKET-BORNE INSTRUMENTS
Russian hook on y¥roscope theory covering
maritime, aircraft, rocket and spacecraft
applications, instrument error, differential
equations of motion, rotor precession and
deqrees of freedon
A73-41437
BOLLER BEARINGS
Airtrame bail, roller and spherical plain bearing
desiqgns for fliqht control, landing gear and
wing mechalisnms
A73-41125



SUBJECT INDEX

FOTARY STABILITY

Transient response sipulation medel for stability
analysis of flexible high speed rotor-hearieg
systen dypamics, examining nonlinear effects
[ASME PAPER 73=DET-1421 RT3-42078

BOTAEY WING AXIRCRAPT

Contribution to the rotorcraft ground resonance

theory
AT73~43056
HOTAEY WINGS

Rotcrcraft design concepts, copsidering eccaomics,
propulsion, control, trim devices, advancing
blade concept, materials apd rotor aerodynamics

A73-u41189

Effects ¢f certain fligbt parameters and of
certain structural parameters on helicopter
nain=rotor bhlade flutter

A73-41581

Perceived noiseé level ratings for helicopter
noise, discussing blade slap, tail rotor whine,
broadband noise and FNL rating shortcomings

273-41708

Bon-linear flap—laq dynamics of hingeless

helicopter blades in nover and in forward flight,
A73-43134

Analysis of wakes generated by hovering model
propellers and retors using schlieren
photogqraphy and hot-wire anemometry
[N&aSR-CR-2305] H73-23998

Desigu, developnent, and £liqgbt test of stowed
foclding tilt roter aircraft and comparison with
nonfolding tilt rotor aircraft - Vol. 5
[ NASA=CR-11459387 W73-30005

Applicatiaon of composite materials imn development
of tilting rotor for vertical takecff aircraft -
Yol. 6
[ HASA-CE=1145991 B73-36G01C

Developnent of feedback centrel ip tilt roter
aircraft using swashplate cyclic and collective
controls in addition to direct 1ift control -

Vol, 7
[ NASA=CR-110600 )

Real time pilcoted simulation te investigate
handling qualities and performance of tilting
rotor aircraft <« Val. 9
FHASA-CR-1146421 ¥73-30012

Analysis of discrete frequeancy and brecad band
noise generation by subsonic retary wings for
vertical takeoff aizcraft
[NASA=CR~2077 ] N73-30014

Analysis of pitch damping moment for hevering
helicopter rotary wing and development of
formula for calcnlating pitch damping derivative
[ NASA-TT-F-150101 N73-30027

Apalysis of fajlure modes of blades an CH=47
helicopter rotary wings for improved helicapter
reliability and c¢ost reduction
{AD-763187]

Wind tunpoel and rotor whirl cagqe tests to
determine stability and control parameters of
scale podel of tilting retor aircratt medel -

Vol. 6
I BASA-CE=-1146151 N73-30950

Dynanmic¢ structural analysis of fully articulated
rotor blade on helicopter rotary wing for three
deqrees cof freedon
[AD-763934] 73-30357

Helicopter gusti response to include unsteady
asrodynamic stall effects under short=terw,
control=fixed conditions
[AD~7634%57] N73-30558

Aerodynanmic characteristics of low speed flight
Using heavily loaded ducted fans, single hladed
hovering rotor, and tensioned sheets with cutouts
[AD~T7 64284 ] R73- 30866

BOTATIRG DISEKS

Heat trapsfer from an enclosed rotating disk with

uniform sucticn and injecticn.

N73-30011

N73-3C#42

273-026898
BOTATING FLODIDS
Sound propagaticon in rotating vortex flow
downstrean from deita wing in wind tunael,
discussing acoustic ray refraction by flow
a73-41715
BOTATIWG SFHERES
Dependences between braking and precession mcments
acting on spherical rotor ib magnetic suspensicn
N73-30422

BOKWAYS

BOTOER AERODYRAMICS
Design of axial flow fans by cascade method.
AT73=40124
Rotorcraft design coocewts, considering econemics,
prapulsion, cootrol, trim devices, advancing
plade concept, materials and reotor aerovdvnamics

AT3~-41T18%
Sound generation by open SUpersSORiC LOtOrS.
AT3I-41T71Z2
Ao aeroelastic whirl phenosenon in turbomachioery
rotors.,
[ ASME PAPER 73-DET=-971} 273-62076

Transient responrse siamulation model for stability
analvsis ot flexible high speed rotor-bearing
systen dypamics, examining nenlinear effects
{ ASHE PAPER 73-DET-1021 A73-4207%

Nen-linear flap-lag dynamics of hingeless
helicopter blades in hover and in forward flight.

A73-43130
BOTOR BLADES

Dynamic and aeroelastic proklems of V/SICL
aircraft stop-rotors occurring during retractiog
and stowing of rotor blades
[PLE=FE=~73=19] B73-30035

analysis of failure modes of blades on CH-H4Y
helicopter totacy wings for improved helicopter
reliabilily and cost reduction
[AD-763187] N73=-30042

bnalysis of failure modes of tail rotor on OH-5%
helicopter for improved reliability amrd cost
reduction
[AD-76318B1 E73=3C043

Dynamic structural analysis of fully articulated
rotor blade on helicopter rotary wing for three
deqrees of freedon
[ AD=T7638347

ROTOE BLADES {(TURBOMACHIREEY)
an asroelasti¢ whirl phenomencn iR turbomachirery
Letors.
{ ASME PALPER 73=DET-97] 273=42076
Evaluation of slip factor of ceutrifugal impellers.

N73-30957

A73-42825
BOTOR SFPEED
Vibration tests with rotors as a rotor
identitfication problem
A73-403835

BOTORCHEAFT AIBCRAFT
Rotorcraft design concepts, considering econonics,
prapulsicn, <ontral, trim devices, advancing
blade concept, Raterials and rotor aercdynanics
. a73-4118%
ROTORS
Helicopter and fixed wing aircratt desigmn
consideration comparison, eXamining maintenasnce
and reliability requirements, rigid, hinged and
tilted rotors and load characteristics
A73-40225
Application of simultanecus iteration method to
torsional vibration problems.
A73=40289
Vibration tests with rotors as a rotor
identification problenm
&73-40385
Experimental investigation of a simple squeeze
film damper.
[ ASME PAPEE 73-DET=-1011
Elastic deformation of gimbal suspension on
gyroscope nutation, woments acting on spherical
Eotor in magnetic suspension, and
differcotiating lioear accelercameter
[JPES-59740 1 N73-30420
Pependences between braking aud precession moments
acting on spherical rotor in magnetic suspension
N73-30422

A73-42C78

BUDDERS
& short description of the NRE airborne simulator
feel systen.
R73-40854
B0HWAXS
Runway confiquration impprovement programaing medel.
[ A5CE PREPBIRT 20341 A73-42864
Airfield runway marking paint supericr tc paint
presently used
[ FAA~RD-T3-231
Apnalysis of glide path parameters, approach
coutrol systen precision, ané separation
standards for extension of runwayv capacity underxr
ipstrument f£light rule cooditions
[aD-763142]

N73-30212

N73=30657



SAFETY DEVICES

Finite alement medel of jointed concrete pavement
on nonlipedar viscous subqrade dynamic
interactionh of aircraft-pavement systeuns
{AD-T602031 N73-31213
Predicticn of pecrformance of rudvway pavesents

[aD=-763118] K73-31214
Design methoedalogy for airfield pavepents
[AD-763212] N73-31215
SAFETY DEYICES
YAK 1972.
B73-41752

Eeliability of USAF fire protection systeons
including portable equipment
[AG-76254817
SAFETY FACTORS
Haticnal Transportation Safety Hoard studies in
aircrait and surface transportation safety
N73-30909

N73-30525

SAFETY MANAGEMENT
Book - The role of testing in achieving acrospace
systens effectiveness,

AT73-41z61
SANDNWICH STRUCTURES
Resonant vibration structural analysis of
cylindrical sandwich shells
{TUB-IR=1972/213 nN73-31808

SATELLITE ANTERNLAS
Power subsysten for Skylab
radiouweter/scatterometer/altineter experiment.
B73-42903
SATELLITE NAVIGATION SYSTEMS
N¥avy Transit havigation satellite svstenm,
discussing flight test for feasibility of
military application toe YP-3C Antisubparine
Warfare Wedpous System aircraft
L73-40040
Cperational gleobal navigation systen develophent
Prograo with repeater satellites dcployed over
continental USA to provide radie links for
digital communication, surveillance and ATC
ATI-40047
Satellite based ATC system with radar rangc and
" rate measvrements, analy2ing errors duae to
qround station position, transponder delay time
and atwnospheric refracticn nncertainties
A73-40042
& survey of satellite~based svstens for
navigation, position surveillance, tragfic
control and c¢ollision avaidance.
AT3I-40052
SAYELLITE RETHOUEKS
Operational ylobal navigation systen development
praograu ¥ith repeater satellites deployved over
cortinertal U5& to provide radio links for
digital conmubnication, surveillance and ATC
AT3-40041
SATELLITE~BUORNE INSTEUHENTS
Preliminary results of Martian altitude
deterpivations with 02 bands /2 micron
waveiength/ from the automatic intecplanetary
space station Hars 3,
A73-41807
Solar observatories and satellite=-borne
instruments for solar cotonal structure
deterainaticn, vonsidaering 3G June 1§73 eclipse
and instrumented Concorde airgraft use

B73-43117
SATURN (PLAMET)
Hission plamning for Pioneer Saturns/Cranns
atmospheric probe missicns
{HASA-TH=-X-2824 H?3=-30800

SCALING LAWS
Yortex aqe as scaling paraneter ir wake terbulence
development and dissipation
{ HASA-CB-132312) H73-31245
Scaling laws te predict supersonic jet noise
generated by rectanqular and axisymnetric nozzles
[ PE-221855/01 N73=31629
SCEANNING
& single-plane electronically =canned antenna for
airborne radar applications,
L73-4068Y4
Physical desiqn considerations for airborne
electranic=~scanning anteanas,
373-40685

A~40

SUBJECT INDEX

SCHLIEREN PHOTOGRAPHY
Study cf turbulent wakes behind cones in
bypersonic flight using Schlieren photograph
cerretation
AT73=3998%
Analysis of wakes generated by hovering model
propellers and rotors using schlieren
photography and hot-wire anemomotry
[ HASR-CE-23(51
SECONDAEY INJECTICN
An ‘experimental study of strong in<dection at
aXisymmetrical bodies of revolution.

N73-29956

. A73-41C57
Experiments on the propagation of mixing and
conbustion injecting hydrogen transversely into
hot supersanic streams.
AT3-42785
SECONDARY EMADAR
Basic principiles and the theory of operation of
the equippent for the identification-friend or
foe /5IFf in military aircraft
RI3=40348
Secondary Surveillance Radar application to
aircraft idemptification ia upper airspace of
Eurocontrol meeber states, emphasizing caode
assigneent
273-42322
SELF ERECTING DEVICES
Transverse deflection of guided predjectile tail
fins during decplovmant,
a73-42629
SENSGEY FEEDBACK '
& short description of the NAE airborne simulator
feel systel.
A73-40858
SERVICE LIFE
German monograph — Lifetime detection in the case
of acoustically loaded structures on the hasis
of the appropriate form of vibration,
a73-42741
SERYOMECHANISNS
The Large Amplitude Multi-Mode Aerospace Research
ALEMAR/ Simulator.
[ATAA PARPER 73=922]
SEAFTS (MACHINE BLEMENTS)
Application of siaultanoous iteracion method to
torsional vibration problems.

A73=-40370

A73-40289
SHEAR FLOW
Local pressure field in turbulent shear flow and
its relation to aerodynamic poise generation
[ HASA-CR~-134493 H73=31253
SHEAR LAYERS
Shear layer effect on .acoustic duct wall impedauce
for sound prepagatien in uniform flow in teras
af parabolic cylinder functions
A73-43138
Apalytical and ezperimental study of spatially
growing disturkances in shear layvers between
parallel streanms
TNTE3123
SHELL STABILITY
Linearized characteristics method for supersonic
fiow past vibrating shells,
A73-404Z6
SHOCK WAVE INTERACTION
Noise caused by supersonic jet shock waves as
function of jet pressure ratio, determining
spectral characteristics
273-41762
Influence of aerodynanic field on shock-induced
codbustion of bhydrogen and ethylene in
supersenic flev. .
B73-42786
fuel tank wall response to hydraulic ram during
the shock phase.
A73-43114
SHOCK WAVE PROFILES
Structure of ionizing shock waves with radjiative
enerqgy loss.
273-42200
fetheds for calculating nonlinear flows with
attached shock waves over conical wings.
A73-42562
Correlation of hypersonic zero-lift draqg data.
A73~42635



SUBJECT LEDEX

SHQCK WAVES
ipnalysis of scnic hoom phenomenon to show
genperation, propagation, and effects on
structures, people, and animals
[ABL/A—-NOTE-3371 N73-300Q7
Method for estimating drag-tise mach newber of
smooth, nonducted, axisymmetric bodies at zero
incidence without discontinuwities in surface slope
{ ESD0~71C081 N73-31230
SHORT HAUL AIRCEAFT
Buroplane 95TOL ecconomical splution to ncise ahd
conqestion problem in short and medium haal
transport .
a73-41862
Future of shoet haul air trapsport io Western
Europe = V/5ICL Working Group
[SP-73=3011
SBORT TAKEQFF AIRCHAFT
Europlane J5T70L economical solutior to noise and
conqgestion problem in short and medium haul
transport

N73-31915

A73-41B62

Development apd characteristics of experimental
aircraft for demonstrating augmentor wing et
short takeoff concept using modified C-81
aircraft - Vol, 1
[WASE-CR—1145031

Fliqht tests of modified C=BA aircraft to
demonstrate auqmenter wing, short takeoff
concept = Vol, 2
[ NASA=CR- 114504 ] N73=30017

Effect of wing aspect ratio and flap span on
aerodynamic characteristics of short takeoff
podel with externally blown jet flap
[NASA=TN=D=7205]

Wipnd tunmpel tests to determine effects of
variations in Reyholds number and ieading edqge
confiqurations on aercdynamic characteristics of
$T0L trapsport with externally blown flaps
[ NASA-TN-D-7194] ¥73-304821

Flight tests of various steep gradient approaches
to qround level short takeoff and landing runway
to determine aircraft pertormance acd pavigatiol
ajds required
[FAA-NA=T72-7T71

Simulaticn tests of short takeofif transport
aircraft to deternine airport apd air space
requirements under aormal operating coanditions
[ HASA-TH-D-7300 ] N73-30026

Application of variable pitch fan propulsion
systenm for guiet short takecff aircratft

N73-30016

N73-30020

N73-30023

¥73=30030
SIDE-LOOKING HADRE
bescription of Brequet 11530 to be used as EuLapean
earth resonrces survey aircraft noting sensor
paylcad
N73-30353
SIGNAL PROCESSING
Horizomtal aircraft haneuver strateqy for maximum
@iss distance and Rinimum course deviaticon,
exalining filtering techniques, collision
avoidance system and sigpal error analvsis
A73-40032
2 method of optipization of algorithms for
secondary processing of radio siqmals
AR73-4112%
Statistical apalysis of signals in aoplitude
modulation radic altipeters with phase read-cut
N73=31065
Statistical error abalysis of fregquency modulated
radio altimeter with phase readout
¥73-310686
SIGNAL 70 NQISE RATIOS
Electromagnetic interference and coppatibility
control in aircraft commurication, discussing EF
current, voltage, impedance and SHR measurement
techniques
A73-41692
SIGNAL TRANSHMISSION
Russian book on airport cable comrunicatiou lines,
discussing design construction, signai
transmissicn theory and structural and
electrical characteristics
AT3=41283
dircraft mounted crash location transamitter for
egergency siqnal transmissicon after crashes
[NASA-CASE-MFS-16609-2] N73-31084

SOLAR OBSERVATORIES

SILICONES
gydraulic pump=lcoped circuit evaluation of
candidate silicona base nonflanmable bydraulic
fluid
[AD-T64064 ]
SIBULATICN
Effects of rocket plume sipulators on pressure
distribution of bed¥ of revoiution at transonic
speeds
[ NASA-CR-13391861}
SIMUGLATORS
Eiffects of rocket piume sioulators on pPressure
distribution of bedy of revelution at tramsomic
speads
[ HASR=CR~1339161]
SINGULARITY (MATHEMATLICS)
calculation of pressure field induced by free jet
exhausted frox flat plate into staqpant mediul
based on soluticn of Neumann problem in terms of
singularity distributions
[ NLR=TE=-72060~U1
SINTERING
Develophent of procedures for stabilizipgq snow to
per®it helicopter landings
[AD-76323%1
SKYLAB PREOGBAY
Skylab 1 medical eXperiments concerning astronaut
physiological responses and work capability as
affected by exposure to space fligbt environment
a73-41519%

N73-3145¢6

§73-31238

H73-31238

N73-3000C

N73-3C040

SLEEP DEPRIVATION
sleep deprivatiop effects, airborne simulator feel
systen, bed forws, and V/STOL enqgine model tests
[ DME/NAE-1973(2) 1 N73~31853
SLENDER WINGS
Measurenent of drag, 1ift and pitching monents on
slender winged low aspect ratio gothic planferms
at subsonic speed
{ ARC-R/M-372C )
Wind tunhel tests to determine flow
characteristics around sharp-edqed slender delta
wing at large angles of attack

K73-30005

[WASA-TI-F-15107] N73-30928
SLIP FLOW
Evaluation of slip facter of centrifugal impellers.
AT3-42625
SKOW

Development of procedures for stabiiizing snow to
permit helicopter landings
[aD-763231)} N73-30040

Bffects of spow cover and snow surface conditions
an image glide path systems for aircratt
approach control
[ FAR-ED-72~85]

S01Ls

Lime-cement combination for £oil stapilization in

road and airfield construction

N73-31602

[AD=7625521 N73=31545
SOLAER CORONR
French eclipse studies.
R73-42870
adirborne studies of the African eclipse.
B73~-42871

Solar ohservatories and satellite-borune
instruments for solar caronal structure
determination, considering 30 June 1973 eclipse
aud instrumented Concorde aircraft use

AT3=-43117
SOLAR ECLIPSES
French eclipse studies.
A73=42670
dirborne studies of the African eclipse.
A73-42871

solar observatories and satellitea-borne
instruments for seolar coronal structure
deteruination, censidercing 30 June 1973 eclipse
and instrumented Concorde aircraft use
273-43117
SOLAR LIMB
Airhorne studies of the African eclipse.
A73-428M11
SQOLAR OBSERVATORIES
Solar observatories and satellite-borne
instruments for solar coronal structure
determination, considering 30 June 1973 eclipse
and instrumented Concorde aircraft use
273-43117



SOLAR RADIRTION

SCLAR RADIATION
Instrupentation for remote sensing solar radiation
from light aircraft,
AT3I~43161
SOLAE SPECTRA
dirborne studies of the african eclipse,
AT3-UZBT1
S0LID STATE PHYSICS
Developments in data systems air traffic control,
and solid state physics
[RD=763731]
SOMIC BOOMS
Sonic bauq investiqations associated with the
Concorde's test flying.

N73-30727

A73-41174
analysis of sonic boon phenomeuson to show
generatian, propagation, and effects on
structures, people, and anipmals
[ ARL/A-HOTE-337] N73-30007

Data base for abatement ard contrel of aircraft
noise and sonic booam for rule making criteria
fFA2-ED-20-2] N73-30022

Design criteria for superscnic overflight to
reduce psychophysical effects and decrease glass
damage praobability
[FaA=BD-T73~116]

SOURD FIELDS

On the effect of svirling ecotiun of sources of

subsonic jet noise,

¥73-31800

AT73-4G286
S500%D GENEBATORS
Souud geperation by cpen supersonic rotors.
ATI=41712
SOUND INTENSITY
Analysis of noise problems Created by supersonic
transport aircraft, conventicnal aircraft, and
short takeoff aircraft to shovw methads for jet
exhaust noise reduction
N73-30{24
SOURD PRESSURE
The design and construction of an anechei¢ chamber
liped with panels and intended for investigation
of aerpdyramic noise
AT73-40942
Helicopter noise experinents in an urban
environment.
AT3=42944
SOUBD PROPAGATION
Attenuation ¢f spiral modes in a circular and
ananlar lined duct.
A73-41714
Sound propagatiocn 1la rotating vortex flow
downstream from delta wing in wind tunocl,
discussing acoustic ray-refraction by flew
373-41115
5hear layer effect on acoustic duct wall impedance
Lor suound propagqation in unifore Flow in terms
of parabolic cylinder functions
A73-43138
S00ND WAVES
Peak subsonic noise level reduction by jet
refraction, showing directivity patterns as
fupction of et velocities and tewmperature ratios
473-40753
On the radiation from an aerodynamic acoustic
dipole source

A73-40%943
Advalysis of sonic boow phencmencn o show
qeneration, propagation, ard effects on
structures, people, 2nd animals
[ ARL/L=NOTE-337] K73-30007

SPACE FLIGHT STRESS
Skviab 1 pedical expercimeuts concerning astronaut
physicloqical responses and work capability as
affected by exposurc to space flight environnent
L73-41519
SPACE HISSIONKS
Coungressional hearings to review NASA program
accomplishaents and to predict advantages to
accrue froém Space progyrams
N73=-3091%
SPACE PEECEPTICH
Human meotion petception in motion drive ogic
desiqn for flight simulation gisCussing feedback
¢ontrol, anqgular velocity¥ and deqrees of freedon
{AILA PAPER 73-931) A73-4G578

SUBJECT IRDEX

SPACE FPROGEAMS
beronautics and astrooautic history, develophests
and impact wpon civilization, moting Carada role
in space aqe, Apollc praqram and U.S5.S5.8. Proqrans
A73-4108¢
SPACE SHOTTILE ORBITERS
Safety concerns with shuttle payvlcads, space
stations and space shuttle oIbiters
[ BASR-CR-134¢22)
SPACE SHUTTLES
Space shuttle avicnics and GOAL lanquage including
impact of error detection and redundancy
panagement
[ NASA=-CR=-134034]
SPACE STATIONS
Jafety concerns with shuttle payloads, space
stations and space shuttle orbiters
[ NASA-CR~134022)
SPACECHART ELECTRONIC EQUIPMENT
Aircraft and spacecraft radio navigatioo systens,
discussing Doppler, inertial zud VHF onhiraage
techpiques, 2pollo spacecraft quidaace systeas,
TACAN, Harrier and Swedish SRAB37 aircraft

¥73-31726

H73-31142

W73-31726

navigation
AT3-4Q514
Decentralized power processing for large—scale
systemns.
A7 3-42905

SPACECBAFT IRSTROMENTS
Russian book on gyrescope theory covering
naritime, aircraft, rocket and spacecratt
applications, instrument errtor, differential
equations of motion, rotor precession and
degrees of freedom
A73-U41437
SPACECERRFT LANDING
Optipal three dimensional trajectories to maximize
landing footprint of 1lifting reentry vehicle
using enerqy approximations based on flight path
[ aD~T7E413217 H73-309460
SPACECRAFT POYER SOPELIES
Fower subsystem far Skylab
radiometer/scatteroneter/altineter expoeriment.

AT3-42503
Desiyn and evaluation of mini=Erayton
compresgor-alternator=turbine systea for
spacecraft powel suprplies
[ NaSR=CR-133810) ¥73-30463

SPACECRAFT RELIABILITY
Book - The role ot testing in achieving aerospace
5ystens eflectiveness,
A73-41201
SPATIAL DISTRIBUTION
Apalytical and experimental study of spatially
qrowing disturbances in shear lavers between
parallel streans
N73-31231
SPECTRAL REESOLOTLON
Spectrum sensitive high amplification solar blind
U¥ sensor for flame suryeillance in jet epgine
enviroumsents at 1000 F, using mipiature
Geiger-Muellcer tube
A73-42654
SPECTROSCOPIC ANALYSIS
Spectroscopic studies of supersonic heterggeneous
floews with a combustible condensed phasc
A73-40702
SPECTRUM ANALYSIS
aircratft Ilyover poise - Spectral analysis of
sounds and sound intensity fluctuatioas.
AT73-42946
SPHERICAL SHELLS
Elastic deformation of gimbal suspension on
qyroscope nutativn, moments acting on spherical
rotor in magnetic suspeonsion, and
differentiating linear accelerometer
[ JPRS-58740 1
SPOLILERS
Study of flow arownd an airfoil with a spoiler at
Nach ruwmbers ranginq from G.5 to 2.3

KN73-3G420

A73-41584
Wind tunnel tests to determine effects of slot
spoilers ob longitudinal and lateral acrodynamic
characteristics of twin engine light aircraft
[FaSA=TN~D-T7315] N73=306033



SUBJECT INDEX

STABILITY DERIVATIVES
Developnent of procedures for determining
stabijlity parameters ¢f balloons tethered under
steady wind coaditions
[ NASA=TH=D=72221 H73-30013
Analysis of pitch damping wmoment for hovering
helicopter rotary wing and development of
forzula for calculating pitch damping derivative
[HASA-TT-F-15410 N73-30G27
STABILIZERS
Plight simulation requirement in artificial
stabilizer desiqn for VYTOL aircraft flight
control system, noting aqreement with flight tests
A73-41751
STAGNATION FOINT
derodynamic forces on a triangular cylinder,
173-40003
STANDARDS
" Technical proqress on new vibration aad acoustic
tests for proposed MIL-STD=-B10¢C, 'environmental
test pethods.?
BT3-4120¢
S5TATIC AEECDYNAMIC CHARACTERISTICS
tffect of wing aspect ratioc and flap span on
aerodypnamic characteristics of short takeoff
nodel with externally blown et flap
[ WASA-TN-R-T7205] H713-30020
STATIC ELECTRICITY
Application of fiber glass reinforced plastic
materials for ground handling of aviation fueis
and hazards of static electricity caused by
plastic materials
[aD=764358]) ¥73-3165%3
STATIIC STABILITY
Effect of inflated air cushion landing gear cn
subsonic static stability of high performance
alrcraft operating out of gronnd effect
[ AD-7633651 N73-30048
STATIC TESIS '
Decision sethodolagy on static tests of large |
aircraft vehicles
{ HASA-CR-124366] N73-30864
STATIC THROST
Wind tunnel test for Dolphin airship model static
thrust measurements, discussing thrust direction
torque moment coefficients and propeller rotation
AT73=-41648
STATISTICAL AHALYSIS
Russian book - Ecooonic eificiency and planning of
air freight transportation.
AT3-41294
Statistical analysis of Civil aAviation pidair
coliisions occurring during pericd Januarv 1964
to December 1971
[MTR-6334] ¥73-30846
Operaticnal parameters for Uil-1H helicopters
during combat flights in Southeast Asia to
deternine helicopter performance and reliability
[AD=7642601] N73-30965
Statistical amalysis of siqhals in amplitude
modulation radio altimeters with phase read-cut
N73-310653
Statistical error analysis of frequency modulated
radio altimeter with phase readcut
N73-31066
STATOR BLADES
Heat transfer between gas and turbine casipg iD
intervane channels of stators and gquide vanes
[HASA-TT-F=T15051] ¥73-3G737
STIFFNESS HATEIF
Finite element program for flight structure
anaiysis,
173-41739
STEATOSPHERE
Hitrogen oxides, nuclear weapon testing, Concorde
and stratespheric ezone.
273-41076
¢zone composition and nitric coxide injection upper
and lower limits for stratosphere by puclear
bonb tests, comparing to estimated §S5T
contributien
273~-42538
STBEAE FUNCTIONS (FLUIDS)
analytical and experinental study of spatially
qrowving disturbances in shear layers betwveen
parallel streans
K73-31231

i-43

STRUCTURAL FAILURE

STRESS CONCENTRATION
sone results of fuselade calculations on a digital
conputer by the finite-element method
A73=-40387
Frame of a cylindrical shell upder the action of a
congentrated radial force
A73-40388
Stress concentratiovn and gqroove desiqn as factors
in gcrack failure of low power single stage gas
turpine rotor disk, using optical polarigzation
technique
A73-42114
STRCOUHAL NUMBER
stroubael mDamber and flat plate oscillatiocn in an
air stream.
AT3-4G125
STROCTURAL ANALYSIS
Finite element program for flight structure
analysis.
A73-4173%
Analysis of flight test procedures for evaluatiog
strength of airframes for aircraft aod helicopters
[NaSa=TT-F=769] N73-30019
pevelopment of digital computer program for
geperating individual cowmponent or entice
aircraft mass and aerodynamic models for vehicle
inelastic bending response analysis |
[AD-7637011 N73-30Q45
Analysis of equipment ard procedures for
conducting sonic fatigue tests of airframes at
clevated tempekatures
[AD=763798] N73-30052
Effects of wind loads oo structures and structural
design criteria based on wind speed, structural
shape, and aerodynanic coefficients
{ NLL=LIB~TRANS- 1705 (5205. 511 N73~30857
Finite elemcnt nethod to deterwine post-buckling
strenqth of B-1 aircraft aft intermediate
fuselaqe following ¢onbined terque and axial
loading
[ Ap-7638131] N73-30956
FORTRAN matrix abstraction pregram for structural
analysis of aerospace structures, vol. 2 -
Digital computer proqram description
[AD-76436G ] ¥73~31158
FORTEAY matri¥ abuatraction program for structural
analysis of aerospace structures, Yol. 5 =
Engineering user and techoical report
[AD=763812] N73~31159
FORTRAN matrix abstracticn program for structural
analysis of aerospace structures, Vol. & —
Digital computer program Phase 1 description
[ AD=-76436&} WN73-31180
Resopant wibration structural analysis of
cylindrical sandwich shells
[ TUB-IR-1972/2] H73=31808
STRUCTURML DESIGH
Gptimization method for minimum weight desiqr of
structures made from fiber reinforced composites

[ap-763732] N73-30558
Design wethodology for airfield pavewments
[2D=-7632121 N73-3121%S

SIRGCTURAL DESIGHN CRITERI2
BEffects of wind loads oo structures and structural
design criteria based on wind speed, structural
shape, and aerodynamic coefficients
[ NLL-LIB~TRAKS~1705~ (5205, 9) 1 N73-30857
Criteria for acceptance of early design
informatioo with applicaticn to desiqn studies
and cost estiwates for liquid hyvdrcgen fueled
aircraft and renotely piloted vehicles
[HASA-TM-%X-623031 ¥73-3CG8%43
STRUCTUBAL ENGINEEBING
Ruyssian book on structural mechanics of tapered
thin walled conical hodies and wings in aviation
and rocket technology
A73-41281
STEUCTORAL FAILDEE
Stress concentration and qroove design as factors
in crack failure of low power single stage qas
turbine rotor disk, using optical polarization
technique
A73-42116
Desjign criteria for supersonic overfliqht to
reduce psychophysical effects and decrease qlass
damage probability
[Far-ED-T73-115] H73-3180¢



STRUOCTURAL STABILITY

STRUCTURAL STABILITY
Analysis of sonic boom phenomenon to show
generation, propagation, and effects on
structyres, people, and animals
FARL/A-NOTE=-337] N73-30Q07
Apalysis of flight test procedures for evaluating
strenqth ol airframes for aircraft and heliicopters
[ HASE-TI~F-F69] W73-300619
Development of diqital computer program for
generating individual component or entire
aircraft mass and aerodynamic models for vekicle
inelastic bending response analysis
[AD-7637011
STEUCTOEAL WEIGHT
influenge of the effectiveness of jet vanes on the
characteristics of ¥TOL aircraft

N73-30045

AT3-40401
SGBSONIC FLOW
On the effect of swirling wotion of sources of
subscnic jet noise.
A73-40286
Small=scale suppresser of the aerodynamic noise of
a subhsanic qas Het
AT3-400L04
Sipplified aerodynamic theory of oscillationg thin
surfaces in suhsonic flow,
A73-40427
Closed-form lift and moment for Oshorne's unsteady
thin-airfoil theory.
AT73-L0442
Pegak subsonic noise level reduction by Het
refraction, showing directivity patterns as
function of jet velocities and temperature ratios
AT3-40753
Load near apex of lifting swept wing in linearized
stbsonic flow
[ARC-R/M-3716] B?3-30001
Pressure recovery performance of conical diffusers
4t bigh subsonic speeds and range of qeometries
f NASA-CR~-22991] N73-30927
SUBSUNIC FLUTTER

Control law synthasis and senscor design £for active
flutter seppression.
[AIAR PAPER 73-832] 273-40502

SUBSCYIC SPEED
Wiad tuomel tests to determine performance of
labed-display mixer nozzle with convVergent
n0zzZle at subscnic speeds
[ FASA-TH-¥x-2806] H73-29995
Bffect of intlated air cushion landing gear oo
subsonic static stability of bigh performance
aircraft operating out of gronnd effect
[AD-T763365] N73-30048
Kind tupnel tests to determine two dimensional
characteristices of airfoil optimized for aaxiousa
1ift cgefficient at various angles of attack
[HASA-TH=-D=7071] N73-3G3z29
SUBSONIC WIKD TUNNELS
Subsenic ¥ind tuonel tests for lasinar baundary
laver investigqation in low level turbulence
flow, noting turbulence measurement withk
hot-wire anenopeters
B73-41316
Electric analoqy method for subscnic wind tunnel
contraction cone design previding uwaiform
velocity distributicn in test section, obhtaining
Pressure distribution in cone boundary
AT3-43000
SACTION
lleat trans=for frop ap enclosed Toteting disk with
unifors sucticn and inqection.
A73-42598
SOPEASONIC AIRCRAFT
Design of aircraft with rotatable wing for
praoducing high speed aerodynamic coafiquration
I NASA~CASE-ARC-10470-21 N73-30G18
Optical holographic measurement ot jet neise in
supersonic air/nitrogan and heliun <§ets at Mach
nusbers from 1.5 to 3.4
[PB=220641/5] K?3-3068¢6
Optimization of supersonic aircraft cisch polymer
fuel by normal paraffips containing 10 to 16
carbon ataoms
[DLR-FB=73-32]
SUFERSONIC BOUBDARY LAYERS
berudynamic interference of pitot tubes in a
turbulent boundary laver at Supersonic speed.
AT73-42552

N73-31689

SOBJECT INDEX

SUPERSONIC COMBUSTIGH
Experiments on the propagation of mixing and
Combustion injecting hydrogen transversely into
hot supersonic streams.,
A73-42785
Influence of aerodynamic field on shock-induced

conbustion of hydroyen anrd ethyleae in
superscnic fiow.
AT73-42786
Optinization of supersonic aircraft C3/ct polymer

fuel by normal paraffins containhing 18 to 16
carbon atoms
[ DLR-FB-73-32}) N73-31689
Experinental data analysis for sonic iniection of
hydrogen from backward facing step in parallel
direction to main supersonic strean
[ BASA~TH-X-2828]
SUPEESONIC COMBUSTION RAMJET ENGINES
Correlation of hypersonic zero~lift draq data,
BR73-42635

K73-318:8

SUPERSONIC PLIGHT
dirframe/propulsion system interactions - An
important facter in supersonic aireraft fliqht
control.
[ATAA PAPER 73-B3%] A73=40501
Sonic bany investiqations associated with the
Concorde's test fliying,
A73-4117¢L
Honagraph - (nasi homoqensous approXimations for
the calculation of wings with curved subzonic
leading edqes flying at supersopic speeds.
AT73-42675
Desiqu criteria for supersonic overflight to
reduce psychophysical effects apnd decrease gqlass
damaye prohability
{ Fad=ED=73-116 ]
SUPERSQNIC FLOW
Copstruction of a minimusn-wave-draq profile in
inhomogeneous supersonic flow

¥73-31800

373-44G184
Linearized characteristics method for supersonic
flow past vibrating shells.
A73-40426k
Spectroscopic studies of supersonic heterogensous
flows with a combustible condensed phase
A73-40702
Methods for calculating nmomlinear flows with
attached shock waves ov¥er conical vings.
AT73-42562
The wnsteady aerodvnamics of a finite Supersonic
cascade with sebsonic axial flow.
[ ASKE PAFEE 73-APHE=61
SUPERSONIC INLETS
French mconograph - Ceotribution to the
experinental study of a boundary layer trap in a
supersounic air inlet,

273-42879

AT3-4274¢

Supersonic wind tunnel tests of interaal
performance of rectangular variahle geometry air
inlets noting effect of incidence
[ ARC=CP=1242]

Supersonic wind tunnel tests of ioternal
percfornance of rectanqular vaciable geometry air
inlets at zero incidence
[ ARC-CP-1243=pTF-1)

SOPERSONIC JET FLOW

Noise caused by supersonic jet shock waves as
fuaction of jet pressure ratio, detersmining
spectral characteristics

N73-3C¢933

H73~30934

K73-41702
SUPERSONIC NOZZLES
Scaling laws to predict supersonic §ot poise
qenerated by rectangular and azxisvometric nozzles
[ PB=221855/0] N7 3-31629
SUPERSONIC SPEEDS
Sound genmeration by open supersonic rotors,
AT3-41712
SUPERSONIC TRANSPORTS
Air traffic control in the EUROCONTROL area.
AT3-42321
Ozone composition and nitric oxide injection upper
and leower limits for stratosphere by nuclear
boab tests, comparing to estimated SST

contribution
B73-42534
Stratospheric electricity due to operating
superscnic transport fleets
[AD-7634711 §73-36365



SUBJECT INDEY

Modification of Clympus turbodet engine to meet
supersonic <ivil transpert requirements
W73-30752
SURFACE GEOMETRY
The use of analytic sarfaces for the design of
centrifugal impallers by computer qraphics.
AT3-Uu2477
Reattachment of a separated boundary laver to a
convex surface,
A73-42554
SORFACE PROPERTIES
Cutdoor weathering influence omn polyester and
epox¥ glasscioth reinforced laminate flexural
strenqth abd surface appearance
[ POK-R-1627] N73-30546
SOHFACE BOOGHNESS EFFECTS
Draq due to reqular arrays of roughness elements
of varying qecmetry.
273-4156%
SUBFACE VEHICLES
Fational Tramsportation Safety Board studies in
aircraft and surface transportation safety
H73-3090%
SUEVEILLANCE HADAR
Low cost airport surveillance and Localized Cable
Radar with runway or taxiway vebicle guyidance
capability for qround traffic ceontrcl, using
s0lid state equipment
A73I=-40051
Secondary Surveillance RBadar application to
aircraft ideatification in upper airspace af
Eurocontrel member states, emphasizing code
assignment
A73-42322
Positicnal accuracy of aircraft radar targets as
displayed in air tratfic control airporct
surveillance radar systern
[FEA-NA-72-87-PT~2} N73-30650
SUSPENSION SYSTEMS (VEHICLES)
Optinized design for vehicle suspension systcns
{PB=220553,21 H73- 31216
SHEPT RINGS
The aerodybanic development of the wing oi the A
3g0E.
A73=-41192
Load near apex of lifting svept wing in linearized
subsonic flaw
TAEC-R/B~3716] §73-30001
The calcnlated qrowth of 1ift and pitching mowment
cp a swept wing entering a discrete vertical
qust at subsonic speeds
[ARC=CP=1241] W73-30932
SHEPTBACK #INGS
The lift and stalling characteristics of a 35 deg
sweptback wing designed tao have identical
chordwise pressure distributions at all spapwise
stations when near maximus lift
§ ARC-RAH-3721] N?3=-30935
SHIELING
On the effect of swirling metion of sources of
subsanic jet moise.
A73=40286
Swirl can, full-annulus combustion chambers for
high perforwance gas turbine enqines
[HASA=CASE-LEW-11326-11) N73-20665
SYSTEM EFFECTIVENESS
Hdidair collision avoidance strateqies for ATC
isprovement, discussing relative effectiveness
of structural airspace, airborre and
qround~based systems based on US statistics
A73=-40030
ILS capability improvements on localizer and
glide~slope antenna arrays and monitors,
considering effects of reflecting obijects on or
near aereofdrome gnd terrain
373-40049
Bookx - The role of testing in achieving aercspace
systens effectiveness.
AT73~41201
0S Department of dDefense aircraft systenm
effectiveness tests syrvey guesticnnaire
respanse data from Component, subsystem and
systen suppliers
A73=-47204
Compercial aircrafit system effectiveness survey
gquestionnaire response data colceruning various
tests ip vanufacturing and epearational
environments
A73-41205

a=45

TAKEOFF BUNS

A ratignal bhasis for determining the EHNC
capability of a8 systea.
A73=41802
SYSTEMS ANALYISIS
A survey of satellite-based systems for
navigation, position surveillance, traffic
control and cellisicon avoidance.

A73-40052
Specific probleas of the dynawsics of composite
systens
AT3-41603
SYSTEMS COMPATIBILITY
4 rational basie for determining the EXC
capability of a systen,
B73-41802

SYSTEKS EFGINEBERING

Microwave Landing System with air-derived sanple
data apd scanning oparrow beam antennas for

" signal-in-space geberation, discussing desiqa
requirements and performance test

B73=40Q46

Design and apalysis of ah enerqy absorbing

restraint system for liqbt aircraft crask-inmpact.

[ ASME PAPER 73-DET-111%11 A73-42080
Computer—aided desigqn of airport systen plans.
[ASCE PRERRIKT 20581 AT3-42867

FAR engineering and development progqram for
terminal air tratfic contrel
{ FAA—ED=-14-2] N73=30215
System design and test plan for NASA position
location and aircrait cognunications equipment
at C band using DSN5 vanquard and AZS 3 and ATS
5 satellites
[ HASA=-THM=-X=70447] N73-30646
Introductory wackgrouad to plaanning process,
obijectives, and indexing for twenty two
engiresring znd develeopment programs with FAA

[ FAA-ED=00-31] N73-30%18
Optimized design for vehicle suspension systems

[FB-220553/21 N73-31216
Design and flight tests of helicopter airspeed

indicator

[AD-T642501 N73-31430

SYSTEMS MANAGEMENT
Time, space, and energy manageeent in the airways
traffic control medium.
A73-42324
SYSTENS STABILITY
Traksient response simulation model for stability
analysis of flexible higqh speed rotor-beairing
systen dynamics, efamiping nonlinear effects
[ ASME PAPER 73-DET-102) A73-4207%
Optimal feedback control solution existewce and
uniqueness conditions for asymptetic stability,
discussing relationships with Pontryaqin
equations and linear requlator problem with
quadratic cost functicnals
A73I=43070

1_
TACHISTQSCOPES
Tachistoscopic investigation oR electronic and
electronechanical cockplit display for
performance comparison
[ DLE=FB=73-271 #73-30034
TAIL ASSEMBLIES
Trensverse deflection of quided projectile tail
fins during deployment.
A73-42529
Perforsance tests of twin jet afterbody
configurations to determine etffect of nozzle
spacing, fairing shapes, and angle of attack
[ HASA-TM-X-2724] N73-29355¢4
TARKEQOFF
Grouond based visuval aid to alleviate spatial
disorientation during takeoff and landing
[ FAA-RD-73-26] N73=30216
TAKEQFF BUNS
Runway sideline aircraft noise deasulements on
takeoff and approach for enforcing coawunRity
noise levels based on FAR aircraft type
certification, notinq associated probleas
KT73-42945
Aerodynamic characteristics and aircvraft
perforwance of jet aircraft during takecff run
[AD-T764314 ) N?3-30959



TANKE TRUCKS

TANE TROCXS
Kew developeents in aircraft refuelling vebicles,
a73-41861
TABRGET RECOGNITION
Basic principles arnd the theoryY of operation of
the equipment for the identification-£friend orx
foe #51IF/ in military aircraft
L73-40348
TARGET SIMULATORS
The Large Applitude Multi=Mode lAerospace Hesearch
/LAMAR/ Simulator.
[AT2A PAPER 73-522]
TECHNQLOGICAL PORECASTING
Future technology apnd econcmy of jet-supported
VIOL transport aircraft

A73-40870

A73-40448
TECHNOLOGY ASSESSMERT
ILS capability iaprovements con localizer and
glide=-slope antenna arrays and monitors,
considering effects of reflecting objects on or
near aerodrone and terrain
A73-40049
Phased array antennas in yround based remcte
Sensor system, assessing techhologies of
AR/FPS—85, BAPDAR and RP/TPN-1Q radar systems
AT3-40645
Development programs status report on airborne
vlanar, conformal and distributed aperture
phased array antecnas for use in radar acd
compmunication systems
A73-40646
ILS technoleqy assessoent, considering landing
glide path determinatican, interference due to
suliipath propagation amnd ground effects, apd
operating frequency ranqe problen
A473=41075
4 look at Soviet ATC and nav facilities and
avionics.
AT3-41522
application of electren beam welding to aircraft
turbhine e2nqine parts.
Aa73-42136
TRCHHOLOGY UTILIZATION
A technoloqy tool fur uiban applications = The
remotely piloted blinmp.
fATAL PAPER 73-9811
TELECOMMUNICATION
Bussian hook on airport cable ¢ommuuication lines,
discussing desiqn ¢onstruction, signal
transmissicn theory and structural aed
electrical characteristics

AT3-42533

R73-41283
TELEVISICR CAMERAS
An optimized video outpat from a wide angle
optical probe.
[ATAh FPAPER 73-9181
TEAPEBRTORE DISTRIBUTION
dercdynawic and thermal structures of the lamipar
baundary layer over a flat plate with a
diffusion flape.

273408686

BAT73-42774

Measuresent of temperatures of airfeil immersed in
stream of combustion qases to determine
effectiveness of twe phase cooling systenm
[BEL/ME—~338]

TEMNPERATURE EFFECTS

High temperature <fet noise dependence ob velocity
and temperature, discussing Ligbhthill Scurcce
term, Heyinclds stresses, entroopy fluctuations
and velocity critical threshold

W73-30876

A73-41703
Caderiun cwbrittiement of kigh strength, low alloy
steeis at elevated temperatures,
AT3I-Y41%68
TERPEBEATURE ERASUREMENT
Use of edde-tone resonators as gas temperature
sensing devices.
A73-41%51
L device for the on=line measurement of nitrogen
Lotationel temperature in low density flows.
A73~-41995
Catalytic activity in platinum group temperataore
sensars, discussing elimination by noncatalytic
coatings
. 37342034
Heasurewent of temperatures of airfoil immersed in
streae ©f cowbustion gases to deternine
effectiveness of twe phase cooling systen

fARL/NE-3381 ¥73-30876

A-46

SUB3ECT INDEX

Exhaust blast velocities and temperatures at
ground level for various aircraft and wing tip
vortex velocity for C=-5 aircraft
[ aD-7642248]

TEMPERATURE PROBES

Catalytic activity in platinum group temperature
sengors, discussing elimisatiom by noncatalytic
coatings

N73-30461

A73=-42034
TEMPERATURE FROFILES
Beat transfer f£rom an enclosed rotating aisk with
uniform suction and ipjectiocn.
! A73-42998
TEXPERATTRE SENSORS
Use of edqe-tone rescnators as gas temperature
sensing devices.
A73-41891
Some desiqns using sheathed thermocouple wire for
jet engine applications.,
AT73-42042
Trends of design in gas turbine temperature
Sensing equipoent,

B73=42043
TENNESSER
Airport environment compatibility plan for
Jackson, Tennessee
{ PB-221129] N73-31217
TERMINAL FACILITIES
Seattle~Tacoma's unconventicnal concept.
a73-42315
Schiphol as a tourist attraction.
AT3-42316

GASP simulation of terminal air traffic systen.
[ASCE PREPRINT 2{59] AT3-42868

Flight tests of various stecp gradient approaches
to ground level short takeoff and landing runway
to detereine aircraft performance and navigation
aids required
[ FAA-NA-72=-771

Simulation fests of short takeoff transport
aircraft to determine airpert and air space
requirepents under norwal cperating conditions
[ BASA-TH=-D-T73C017 N73-30026

Statistical analysis of air traffic conditions
predicted for Los Angeles, California area in
1982 - vol. 1
{ UTR-6387=V0L=11 ¥73-3G653

Statistical analysis of air traffic conditions
predicted for lLos Bngeles, Califormia area in
1982 - vol. 2
[ MTR-6387-vQL-2]

Analysis of glide path parameters, approach
c¢entral system precisicn, and separation
standards for extension of rTunway capacity ander
instrument flight rule conditions
[ap-7631427

TERMINAL GUIDANCE

Nonlinear trajectory-following and control
techniques in the terminal area using the
Microwave Landing System Navigation Sensor.

173-40038

Ground based nicrowave landing system for aircraft
navigaticn, quidance and ceoptrol in terminal
area, discussing system requirements for £light
satfety

N73-30028

N73-30654

N73-30657

ATI-H00GT
Relationships between operational flexibility and
capacity in ¢ontenporaly terminal air traffic
centrol operations,
A73-50043
Nicrowave landing system elevation data or
altimetsy isformaticn for flare-out quidance,
considering airport, alrcraft autopilot apd
ground equipment aund cost factors
AT73-400G50
Lovw ¢ost airport surveillapce and Localized Cable
Radar with runway or taxiway vehicle quidance
capability for ground traffic control, unsiag
s0lid state equipment
AT73-40C57
TEST FACILITIES
Test facilities for B-1 conponeats prior to
construction and flight testing, discassing wind
tunnel tests for aerodynanic characteristics,
stall performance, drag factor apnd spin
) A73-41431



SUBJECT INDEX

Elagtronaguetic campatibility specifications for
aircraft combmupmication and electroni¢ eguipment,
discussing control and test plans, test
facilities, cost effectiveness and British

standacd
A73-41656
TESES
Book — The role of testing in achieving aerospace
sysiens effectiveness.
a73-41201

THERMAL INSOLATIGR
Soke desiqns using sheathed thermocoupie wire for
jet eungine applications.
A73-42042
THERMAL FROTECTION
Catalytic activity in platinum group temperature
sepsors, discussing elipination by noncatalviic
coatings
A73-42034
THERMOCOUFLE PYROMETERS
Some designs using sheathed thermoccuple wire for
jet engine applications.
R73-420042
THERNODYNAMICS
Real gas turbocompressor calculations based on
equations of state for fundamental thermedynamic
processes in ideal qgas
R73=42€45
THERMOSETTING RESIRS .
Qutdoor weathering influence on polyester and
epoxy glasscloth reinforced laminate flexural
sStrength and surface appearance
[ FOK-R-1627]
THIW AIRFOILS
Closed-form 1lift and moment for Osbhorne's unsteady
thin-airfoil thecrv.

R73-3G506

A73=40442
TBIN PILES
Experimental investigation of a sinple squeeze
filn damper.

[ASKHE PAFER 73-DET-101) A73-42078
THIN PLATES
Influence of the shape of the leading edqe on the
transition process in the boundary layer on a
plate in longitudinal flaw
273-4G399
THIN RALLEL SHELLS
Some results of fuselage calculations on a digital
computer by the finite-element method
A73-40387

Russian book on struciural mechapnics of tapered
thin walled conical bodies and wings in aviation
and rocket technology
B73-41201
THIN WINGS
Thin wall rib structured fan shaped wing design
for arbitrary air lcads, using strain
conpatibility conditicrs
A73-40350
Jterative method for calculaticn of loading on
thin rectangular wing
[ARC=~R/M=3719])
THAEE DIXEKSIOWAL ECONDARY LAYER
Three-dinensional compressible turbulent boundary
layer for subsopic and transonic flow over yawed
airfeil
[AD~7637301]
THEEE DIHEASIONAL FLOW
?wo and three dimensional flaw tield
characteristics of lower surfaces of caret wings
[aasv-3271 N73=-24997
THROST AOGHENTATION
Experimental iovestigation of a gas=~liquid
thruster model with a ballasting-reinforced thrust
AT3-42127

N73=-300604

N73-30258

THRUST CCHIRCL

Influence of the effectiveness of
characteristics of VIGL aircraft

jet vanes on the

B73-40401
THREUST MEASUBERAENT
Wind tunnel test for Delphin airship model static
thrust measurepents, discussing thrust direction
torque moment coefficients and propeller rotation
A73-41648
TILTING EOTORS
Pesiqn, development, and flight test of stowed
folding tilt rotor aircraft and cowmparison with
nonfolding tilt rotor aircraft - Vol. 5

[NASA-CR-1145%81 R73=-3000%

TRANSIT SATELLITES

Applicatiaon of coempeosite materials in development
of tilting roter for vertical takeoff aircraft -
¥ols 6
[ HASA-CR=114589] N73-3001¢

Developanent of Leedback contrgl in tilt rotor
aircraft using swashplate cyclic and collective
controls in addition to direct 1ift control -

Vol. 7
[HESR-CR-114600]

Real time piloted simulation to investigate
handling qualities and performance of tilting
totor aircraft - Vol. 9
[ HASA-CR-1146021 N73=30012

kathematical model for real=-time fliqht sipulaticn
of tilt rotor research aircraft for application
to aircraft design, pilot trainibg and
proof-of-coneept—vol, 5
[NASE=CR-1146141

Wind tuonel and rotor whirl caqe tests to
deternming stability and control parameters of
scale nodel of tilting rotor airceraft model -
Vol. 6
{HASA=CR-114£151

TIME SIGHNBRLS

Flight test and evaluation of system for providing
precise time signals to aircraft in flight using
distance measuring {VORTAC) ground statioh and
cesium heam atomic clock

H73=-30611

N73-30945

W73-30556¢

[ FRA-NA-T3-23] K73-33652
TITANIUM ALLOIS
Fail-safe and safe-life design of aircraft
components made from Ti-alloys
[ HLR-TE-72034-01 N73-3151¢

TORSIONAL VIBRATION
application of simultaneous iteration method to
torsicnal vibration problemns.
A73-4G289
TOUCHDOWN
Touchdown pertermance with a computer graphics
night visual attachment.
[AIRA PAPER 73-927)
TREAFFIC CCKTROL
Low cost airport surveillance and Localized Cable
Radar with runway or tarxivay vehicle quidance
capability for ground traffic c¢ontrol, using
s0lid state equiplent

A73-40874

273-40951
Use of simulation in airport planning and desiqgn.
{ASCE PHREPRINT 2038] A73-42865
TRAINING AIRCRAPT
Desiqn and application of a part-task trainer to
teach formatien £lying in USAF Underqraduate
Pilot Trairing.

[ATAA PAPER 73-835} A73-40881
TRAINING DLVICES
The aculometer - A new approach to f£iight
manaqement reseatrch,
[2IAA PAPER 73-214] A73-4G862

TEAINING SIMDLATORS
A visual detection sinulator fVDS/ for pilaot
warning instruzment evaluation,
[AIAA PAPERE 73-316] AT3=UC8BL
kn appreach to cemputer imaqe generator for visual
simulation.
[ATAAZ PAPER 73-9281
TRAJECTORY CONTEROL
Nonlinear trajectory-following and control
techikiques in the terminal area using the
Microwave Lapding Systen Ravigation Sensor.
A73-40038

AT7I-40875

TRANSFOEMATIONS (MATHEMATICS)

Calculation of incompressible potential flow of
airfoils by conformal mapping potential flow of
lifting circles onto airtoils by double
transformations
[ ARC-R/M=-37171

TRANSIENT RESPONSE

Trapsient response siwoulaticn model for stability
analysis of flexible high speed rotor—bearing
systen dynamics, examining nonlinear effects
[ ASME FAPER 73i-DET-1021 B73=U42Q079

TEANSIT SATELLITES

Navy Trarsit navigation satellite system,
discussing flight test for feasibility of
miiitary application to YP=3C Antisubmarine
karfare wWweapons System aircraft

N73-30052

A73-40040



THANSMITTER RECEIVERS

TRANSMITTER BECEIVERS
Developtent of discrete address heacon system for
gpplication to air traffic control operations
[EAA-RD-73-101) N73=3C6%51
TRANSONIC FLGW
Three-dimensional cvompressible turbulent boundary
layer for subsonic and transonic (low aver yawed
airfeil
{RD=7£3730] N73-30258
Correlation betveen vwind tunnel data and finite
difference solutions tfor viscous and wind tunnel
effacts in transonic flows over airfoils
{AD-T€4133]
TRANSONIC SPEED
berivation of charts for predicting draq-rise Mach
number for airfoils with specified vvpur surface
pressurc distributian
[ESDU~T71819 N73-31229
Prcdicticn of aecrodvynamic characteristics of
airfoils at transonic speeds including effects
of fluid viscosity
{aDb=763295]
THANSONIC WIND TUNNELS
ParametTic study of proposed high Reyuolds number
transopic wind tunpel
[AD-7637251
TEAHSPONDERS
High altitude remotely piloted vehicle /EPV/
platforms for tactical pscudo-satellite
multichannel telay transponder systems

N73~30936

N73=31260

H73-30227

, A73-42U423
Development of discrete address beacon systep for
application to air traffic control operatioces
[ FRA-RD-73-1911] N73-30651
TRANSPORT AIRCBAFT
Future technoliogy aod econony of qjet—-supported
YTOL transport aircraft
A73-4040u8
Some method of nonlipnear prograpming suitable for
solving the task of optimization of a swmall
transport aircraft

473~-400478
Fussian book - Feonomic efficieacy and planning of
air freight transportatioun,.
A73-4125¢

Electromaqpnetic interference in military tcansport
aireraft, discussiog BF terminal voltage and
current, radiated field, fuselage attenuation
and power supply ispedalice neasurements

A73-416353

Rind tunnel tests to determine effects of
variations ip Bevnolds number and leading edge
confiqurations oo aeradynamic characteristics of
STOL transport with externally blown flaps
[NASA-TN-D-7194 1] N73-20021

Simulation tests of short takecff transport
aircraft to determine airport and air space
requirements under norewal operating conditions
[NASR-TE~D=%3001 N73-30026

Analysis of lapding performance of scale model of
C=B aircraft equipped with air cusbion landing
system on variety of suxrfaces including cale and
CoNqh water

[HASA-TH-D-7235] N73-30032
TRANSPORT VEHICLES
Copputer proqgram to evaluate dybamic
Gcharacteristics of tracked air cuskion vebicle
[ PB~219984/2] W73=3097C

Loading criteria for tracked air cushion vehicle
guiderails and methods for calculating dypamic
responsas ©of double~span, bean~tvpe gquide rails
iPB~-221688/,5] N73-3G971

TRARSYERSE OSCILLATION

fransverse deflection of quided projectile tail
fins during desloyment.

A73=42629
TRAPEZOIDAL WINGS

Thin wall rib structured fan shaped wing desjign
for arbitrary air ilcads, using strain
corpatibility conditions

A73-40390
TRIARGLES
derodynaaic forces oo a trianqular cyiinder.
A73-40003

TOREINE EEGINES
Adpplication of electron beam welding to aircraft
turbine engine parcts.
A73-42136

A-48

SUBJECT INDEX

Method and apparatus far improving operating
efficiency and reducing low speed noise for
turbine aircraft eagines
[ FASA-CASE-LAR-13310-1)

Application of gas analysis technigques to
deternine ¢ombustion efticiency in turbine
engines and rocket eugine combustion chambers
[ AGARB-aL=-168] N73-31830

TURBINE WHEELS

Stress concentration and groove design as factors
in crack failure of lew power single stage qas
turbine rotor disk, using optical polarization
technigue

H73-31649

a73~42114
TOREQCOMPRESSORS
Trinming and checking aircraft gas-turbine snginesg
with the aid of the ratio of total pressure
behind the turbine te total pressure in front of
the compressor
A73-40403
2 method of cecaplex design of the meridional form
of the air tiow path of a multistage axial=-flow
COMPLessor
B73=-40477
Effect of an adqustable nonuniforw pitch in the
distributer cn the alternating stresses in
compresser rotor blades,
273-42113
keal wgas turbocompressor calculations based on
equations of state for fundamental thermodynamic
processes in ideal gas
A73-42645
Calculation of the maximum attainable efficiency
of a moving compressor blade cascade
AT3-uzekb
Rotating stall in axial flow compressor staqes
with different types of profiling along blade
height and different flow regimes past profile
in cascade
[ NASA-TT=-F-15115] N73-31€98
Characteristices of axial flow conpressors to show
compressor parameters during pre-stall
conditions aad techaiques for predicting
compresser stail conditons
[ap-763816]
TURBOFAN ENGIMNES
Eells-Rovee RE-211 et enqgine noisze reduction
program, considering fan, compressor, turbine
and tailpipe noise and acoustic linings agpd
powerplant <enfigurations

N73=317¢4

273-41717
knalysis of aircraft enyine noise sources and
characterigtics of engine noise produced by
turbofan engines

R73-36735
TURBGFANS
Design of axial flow fans by cascade aethod.
273-40124

hero and acoustic design features of single stage
faps tested in outdoor aceoustic facility,
[ Ba5A-TH-¥-6828%]
TUBBOJET ENGINES
Modification of Olympus turbojet engine to peet
supersonic civil transport requireuments

HT73-3G668

N73-30752
Characteristics of axial flow compressors to show
CQOPLesSS50r paraleters during pre-stall
conditions and techaniques for predicting
compressor stall coaditons
{aD-763816]
TURBOMACHINE BLADES
An aervelastic whirl phéncaenon in turbomachipery
rotors,
{ BSHNE PAPER 73-DET=97]
TORBOMACHINERY
Turbo-type eperqy absorber for aircraft carrier
arresting gear

W73-317¢4

L73-42076

IaD-761502 ] N73-3Q0226
TOREOPROF ENGIKNES
Exhaust emissions of 11 T56-4-15 enqines
[EDR-72001 N73-3073¢€6

TUBRBULENCE BFFECES
Avalysis of airplane response ta nonstaticnary
turbulence including wing bending flexibility. IL.
A73-40437
Analysis of aircraft stability and control
derivatives in turbulent conditions subject to
random state disturbance

[AD=-763741] N73-3Q046



SUBJECT INDEX

IURBULENT GOUNDARY LAYRR

Experinent on canvex curvature effects in
turbulent boundary layers.

AT73- 40245

Influence of the shape of the leading edge on the
transition process ip the boupdary layer oi a
plate in longitudinal flow

A73-40399

Draq due to reqular arrays of roughness elements
of varving geometry.

A73-41569

Poundar¥ layer induced cockpit noisc.

273-41706

Aerodynamic interference of pitet tubes in a
turbulent boundary layer at supersohic speeds

A73=42552

Three=dikensional compressible turbulent boundary
layer for subsonic and transonic flow over yvawed
airfoil
{AD=763730] ¥73=-30258

IUABULENE FLOW
herodynalic forces on a trianguiar cylinder.
A73-4¢0023
subsonic wind tunnel tests for laminar boundary
layer investiqationm in low level turbulence
flow, noting turbulence measurement with
hot-wire anemoncters
A73-041316

Development of invariant medels of diffusion and
chenical reactions in turbulent flow systens
[EASA-CR=2295) H73-30106

Locai pressure field in turbulent shear flow and
its relation to aercodynamic noise generation
[ BASA-CR-1344931 N73=31253

TUBRULENT HEAT TRANSFER

Heat transfer between yas and turbive casing in
intervane channels of stators and quide vanes
[HESA-TT-F-15051] N73«3D0737

TORBOLENT WAKES

study of turbulent wakes behind cones in
hypersonic flight using Schlieren bhotograph
correlation

A73-399485

Analysis of wakes generated by hovering model
propellers and rotors using schiieren
photography and hot-wire anemonmetry
[ NA5A2~CR-2303] N73~299%6

Wind tunnel tests to determiune transient wake
velocities behind three stalled wing
confiqurations at Reynolds numbers up to 4.8
miilien
FAD-763468) W73-30050

Wind tubnel tests to measure axial and tangential
velocity profiles in near wake vortices of
semi-span medel of Canvair 990 aircraft model
using laser Doppler velocimeter
[ FASA~THM-X-622941 H73~-302u44

vortex aqe as scaling paraketer in ¥ake turbulence
developzent and dissipation
[HASA=-CR-1323121 N73-31245

TURNING FLIGHTY

Horizoatal aircrafi maneuver strateqy for paxioum
pisg distance and miniman course deviation,
examining filtering techuoiques, collision
avoidance svstew and signal error amalysis

AR73-40032
TWO DIMENSIONAL FLOW _

Two dimensional flow theory of Wels-Fogh lift
geperation in inviscid motions of insect wings
involving viscous effects

AT3-40244

Twe and three dimensional filow field
characteristics of loser surfaces of caret wings
[AASU~327] W73-29997

Developaent of data for numerical analysis of
aerodypauwic performance of Jet, blown, and
ejector flaps
[ &D-763793] ¥73-30043

TWO PHASE FLOW

Spectroscopic studies of supersonic heterogenecus

Flows with 2 combustible coodensed phase

a73-40702
Ta5eSeRes

Desiqn for development of network in Koscov and
vicipity for mesometeorological observatiols
N73-31573

A~49

¥/S5TOL AIRCHAFT

i=1 HELICOPTER
gperational parameters for UH-1H helicopters
dyring combat £ligbts in Southeast Asia to
deternine helicopter performance and reliability
[AD-7464260] N73-30865
ULTRAVYICLET PROTOMETRY
Preliminary results of Martian altitude
determinations with €02 bands /2 micron
wavelenqgth/ from the automatic interplanetary
space station Mars 3.
A73-41807
ULTBAVIOLET RADIATION
spectrum sensitive high applificatioen solar blind
UV senscr for flame surveillance in jet engine
environments at 1000 F, using miniature
Geiger—Mueller tube
A73-42694
DNIQUERESS THEOEEM
optimal feedback control solution existence and
uniguepess conditicns for asynptotic stability,
discussing relationships with Pontryagin
equations and lipear requlator problem with
quadratic cost functionals
a73-43070
DESTERDY FLOW
closed-form iift and moment for Osborme's unsteady
thip=airfoil theory.
273-40442
Interpretation of hot-wire anemomster readings in
a flow with velocity., pressure and temperature
fluctuations,
273-41317
The unsteady aerodynamics of a fipite supersonic
cascade with subsonic axial flow,
[ASME PAPER 73-APMW=6] A73=42879
URRRUS (PLANET)
Mission planning for Ploneer Saturn/lranus
atpospheric probe missiens
[HASA-TH-X-2824] N73-30800
UBHAN DEVELOPMENT
Passenger respanse to airline service ard
resultant competition dynamics among air
carriers in metropolitap area, imdicating
satellite airports importance
BR73-40210
Methodology for integrating air pollution impact
of airport and its envirans
[ PB-220987/21] K73-31594
UEBAN PLARNING
Airport environment coapatibility plan for
Jackson, Tennesses
[ PB-221128] N73=-31217
ORBAN BESEMECH
a technology tool for urpan applications = The
resotely piloted blimp,

[ATAL PAPER 73-581] B73-42533
Helicopter noise experiments in an urban
environment,
AT73-420u4
UREAS

A numerical analyvsis of somc practical aspects of
airborne urea seedinq for warm fog dispersal at
airports.

473-40056

\4
v/5I0L AIRCRAFT
Experience with the ¥BC 10 tt., x 20 ft, V/STOL
prepulsion tunnel - Some practical aspects of
¥/570L engine model testing,
A73~40855
French automatic beam coupler systenm for ¥/5TOL
and helicopter low specd and low altitude
instrument approach
A73=4GS75
Dynamic and aeroelastic problems of V/STOL
aircraft stop=roters occurring during retracting
and stowing of rotor blades
[ OLE=FB-73~19] N73=30035
Developoent of computer program to predict
aercdynamic noise levels of V/STOL aircratt at
various points in £light trajectory
[PB=221140/71 W73-3C454
Aerodynamic characteristics of round jet located
on center line of bottom of aircraft fuselage
and elengated slots for lift augmentatien
[HASA=TH=-DP=7299 1 K73-3069339



YANES

Hind tunnel and rotor whirl cage tests to
determine stability and contrel parameters of
scale model of tilting rotor aircraft model -
vol. &
[NASA-CE-114615] N73-30950
Hind tunpel testing of V/STOL aircraft models to
show wind tunnel wall corrections for models
with large values of ‘dowbwash
{AD-764255] N73-30962
Future of short haal air transpert in Western
Europe - ¥/3TOL Working Group
[3P-73-001]
YAWES
The use of apalytic surfaces for the design of
centrifugal impellers by computer graphics.
A73-42477

B73-31915

VAHIABLE GEOMETEY STRUCTOEES

Development of autodatic flight control systens
based on adaptive control techoiques and
variable structure control systeas
[aD=763415]

Sypersonic wind tunnel tests of internal
perfoermance of rectanqular variabie geometry air
inlets noting effect of incidence
[ ARC=CE=1242}

Supersonic wind tunnel tests of internal
verformance of rectangular variable geometry air
inlets at zero incidence
[ ARC-CP-1243-PT=1]

¥YARIABLE PITCH PROPELLEERS
dpplication of variable pitch fan propulsion
system for quiet short takeoff aircraft

H73-30047

N73-30933

W73-30934

N73=38C30
2nalysis of failure medes of tail rotor on oH-58
helicopier for ipproved reliability and cost

reduction
[aD-763188]
VAENISEES
The testing of varnishing products used im
zeronautics

H73=30043

A73-41557
¥BEGETATIUN
Skylab imaqery of terrzin surface moisture,
vegetatiou, and forestation in Colorado and dreqon
[E73=11041] ¥73-31306
VEHICULAR TRACKS
Conputer prograa to evaluate dynamic
characteristics of tracked air cushion vehicle
[EB=219984,/2] N73-30870
Loading criteria for tracked air cushion vehicle
quiderails and methods for calculating dvnamic
responscs of double-span, beam-type guide rails
[PB-221688/51 E73-30971
VELOCITY DISTIRIBUTION
Dray due to reqular arrays of reaghness elenents
cf varving qeometry.
473-41569
High temnperature jet neise dependence on velocity
and temperature, discussing Lighthill source
term, Reynolds stresses, entropy fluctuations
and velocity critical threshold
A73=41703
Electric analegy method for subsoniec wind tunnel
contraction cone desiqn providing wniform
velocity distribution in test section, obtaining
pressire distribution in cope boundary
BA73-43000
VERTICAL DISTRIBUTION
Low value atmospheric density extreses evaluation
covering ground elevations up to 15,080 feoeb for
engine power calculation in aircraft design
R73=40063
VEBTICAL FLIGHT
4 Elight evaluation of pilotage error in area
navigation with vertical guidance.
A73-40029
VERTICAL TAKEOFF AIRCRAFT
Influence of the effectiveness of et vanes on the
characteristics of VTIOL airgratt
A73-4Q4¢1
Future technology and economy of jet-supported
¥I0L transport aircraft
R73=404u8
Flight sipulation requirement in artificial
stabilizer desigu for VTOL aircrart flight
control system, pnoting aqreement with flight tests
AT3-41751

SUBJECI IRDEX

Desiqn, development, and flight test of stowed
folding tilt rotor aircraft and comparisom with
nonfolding tilt rotor aircraft - val. 5
[ BASA=CE-1145381 NT3-30009

Application of composite materials in development
of tilting rotor for vertical takeoff aircraft -
Vol. 6
[ ¥&S5a-CcR-1145991] N73-30010

Developuent of feedback control in tilt rotor
aircraft using swashplate cyclic and collective
cobtrols in addition to direct lift comtrol -
vol., 7
[ NASA=-CE-114600 ]

REeal time piloted simulation to investigate
handling qualities and performance of tilting
rotor aircraft - vol. 9
{ NASA-CR-114602 N73=30G012

Analysis of discrete frequency and broad band
noise generation by subsonic rotary wings for
vertical takeoff aircraft
[ FASA-CR=2077) N73-30014

Steady state analysis of energy transfer control
and compressor concepts of remote 1ift fan coptrel
[ NASA-TM-X=-2876] N73-30753

HBEC 10 ft x 20 ft V¥/S5TOL propulsion tumnel for
V/STOL enqgine meodel testing

N73~-30011

N73-31857
VHF OMNIRANGE NAVIGATIORN
Flight test and evaluation of gystem for providing
precise time sigpals to aircraft in flight using
distance measuring (VORTAC) qround station and
cesium bean atomic clock
[ FAA-NBA-T3-23]
VIBRATION DAMPING
Control law synthesis and sensor design for active
flutter suppression.
{ATAAR PAPER 73~-832) A73-L0502
German monaqraph = Characteristics of motion of an
elastically supported rotor with interior damping.
A73-42E49

R73~30652

VIBRATION MODE
Germaa monograph - Lifetime detection in the case
of acoustically loaded stroctures on the basis
of the appropriate forwm of vibration.

273-42741
YIEEATION TESTS
¥ibration tests with rotors as a rotor
identification problen
A73-40395

Technical progress on new vibration and acoustic
tests for proposed MIL-STD-810C, 'environamental
test methods, !

A73-41200

Analysis of fligqht test procedures for evaluating
Strenqth of airfrases for aircraft and helicovters
{ NASA-TT=F=-769] N73-30819

YIBEATIOFAL STRESS

Effect of ar adjustable nonuniform pitch in the
distributor on the alternating stressesz ino
COouRressor roter bladeg,

AT3=42113

Forced vibrations of a ¢ylindrical shell in the
presence of gas pressure fluctuations

A73-43057
VIDEC DATA

in optimized video cutput from a wide angle
optical probe.
[AIAA PAPER 73-914]

VIRTOAL PROPERTIES

Synthetic radio direction defining methods with

virtual antenna patterus,

27340866

AT3-41649
VISCOSITY
Predicticn of aerodynamic characteristics of
airfoils at transonic speeds including effects
of fluid viscosity
[&D-763295]
¥YISCOUS FLON
Two dimensionel flow theory of Weis~Fogh 1ift
generation in inviscid potions of insect wings
involving viscous effects

N73-31260D

AT3-40264
Developmnent of computer program for deternining
airfeil pressure distribution for sanbcritical
attached viscous flow

[ HAL-TR-248] N73-30236



SUBJECT IKDEX

Corralation between wind tuanel data and fipite
differepnce solutions for viscous and wind tuonel
effects in transonic flows over airfeils
[aD-764133] N713-30836

Numerical analysis ¢f lamipar unsteady flow arcund
airfoil ip viscous, incompressible fluid

N73-312246
ViIsSyAL AcCDITY

Visual cues and six deqree of freedow hotion
fligbht simulation for F-4 aircraft energy
manetvyering performance, discussing pilct
evaluations
[AIAA PAPER 73-934]

YISOAL ATIRS

Groubd based visual aid to alleviate spatial
disorientation during takeoff and landing
[FAR=HD=-73-261

VISUAL FLIGHT
. An optimized video output from a wide aaqle
opticai probe.
{RIAA PAPEE 73-9181 A73=40866

Touchdown performance with a computer graphics
night viswal attachment.

{AIhA PRPZR 73-927]
YISUAL PERCEFTIOR

Carrier landing simulation for pilot visual
perception, descriping Frespel lens optical
landing system, periscopes, <cockpit eguipment
and glide paths
[AIaM PAPEE T73-917]

VISDAL STIKULI

& visual detecticn simulator /VD5/ for pilet

varning ipstrunent evaiuation,

AT73-40880

N73-30216

A73-L0ETY

AT3-UQ 865

[AIAR PAPER 73-916] A73-40864
VISOAL TASKES
The oculometer = B new appreach to flight
managepent IrLeseaicha.
[AIA3 PAPER 73-914] a73-40¢662
VCICE CONMONICATION
Tandes electronic voice switching system
{FAA-HE-73-133] N73-3C206
VOICE DATA PEOCESSING
Tandcm eleoctronic voice switching systienm
[FAA-RD-73-1331 N73-30206
VORTICES
pesige of axial flow fans hy cascade method.
A73-40124

stroubal pumber and flat plate oscillation in an
air stream.
AT3~U40125
scund propagatien in rotating vortex flow
downstrean from delta wing in wind tunnel,
discussing acoustic ray refraction by flow
A73-41715
wind tunnel tests to measure axial and tangential
velnocity profiles in near wake vortices of
seni-span medel of Convair 990 aircraft model
using laser Doppler velocimeter
[HASA=TH=%=622981 K73~30244
Exhaust blast velocities and teuperatures at
ground level for various aircraft and wiog tip
vortex velocity for C=-5 aircraft
[2aD-764228] N73-305961
yortex aqe as Scaling parameter in wake turbulence
developrent and dissipation
[NASA-CR=132312]
YOLCAR AIRCRAFT
Comparison of qust velocities derived fron
accelerations of Canberra and Vulcan aircraft
noting acceleration and wing icading power spectra
[ARC-CP=1244] N73-30955

N73-31245

WALL ELOW
shear layer effect on acoustic duct wall impedance
for sound propagation in uwniform flow in terms
of parabeolic cylinder functions
A73-43138
Correlation between wind tuannel data and fipite
difference sclntiocans for viscous and wind tunnel
effects in traosonic flows over airfoils
[AD~-T768133]
WALL PHESSURE .
correlaticn of hypersonic zero~lift draq data.
AT3-42635

N73-30836

a-51

WIHD SHEAE

WARNING STISTEMS
A visual detection simulator /¥D5/ for pilet
warning instruneat evaluation.
[AIz2 PAPER 73-9151} A73-iLE6Y
pevelopment ahd characteristics of electronic
siqnalling system and data processing equiphent
for warning systéens to avoid midair celiisioens
between aircraft
[ NASA-CASE-LAR-10717-1]
WATER FLOW
Hydroqgen bubble flow visealization technigque for
study of aercdynamic probleoms is water flow
facilities
[ABRL/a-NOTE-3381
WATERPEQOFING
perforpmance of a water-repellent radowne coating in
an airport surveillance radar.

N73=30641

N73-30229

A73-401301
¥AVE BESISTANCE
construction ©f a mioimum-wave-draq profile in
inkonogenecns supersonic flow
A73=-00184
WEAPON SISTEMS
GNC/EDSS - Beal=-time visual and motion sipmulators
for evaluation of fire control and
electro-~optical quidahce systems.
{AIaa PAPER 73~918]
WEATHER FORECASIING
inalysis of meteoroloegical parameters affecting
safety of civil aviation and instructions for
increased flight safety
[ MASA-TT-F-150691
WEATHER STATICHNS
Design for developpent of network in Moscow and
vicinity for mesowetecrological observations
K73-31573

A73-40867

N73-36028

WEATHERING
outdoor weathering influpence on polyester and
epoxy alasscloth reinforced laminate flexural
strength and sucface appearance
[ POK-R=-16271]
WEIGHTY ANARLYSIS
Bussian boouk on aircraft onboard instruments and
equiponent arrangement and housing for weight
reduction covering electric, radar, naviqation,
cantral, display and auxiliary devices

N73-303546

AT73-41425
RELDI¥G MACHINES

Applicaticn of electron bean welding te aircraft
turbine engine pacts.

A73~42196
WIDE ANGLE LENSES

An optipized video output from a wide angle
optical probe.
{AIAA PAPER 73-9318]

¥IENEERE FILTEBRING

& new approach to qust alleviation of a flexible
aircraft using an cpen loop device
| ONERA, TP NO. 12361

WIND (METEOROLOGTY)

Tevelopment of procedures for detersining
stability parameters of balloons tethered under
steady wind conditions
[ BASR-THN-D-7222] N73-30G13

Effects of wind loads on structures and structural
design criterias based on wind speed, structural
shape, and aerodynanic ccefficieats
[ NLL-LIB~TRANS=1705=(5205.9) ]

WIND EFFECTS

Analysis of airplane response to nonstationary

turbulence inclading wing bending flexibility. II.
273-40437

Critical velocities ©f the steady motiom of a

pliable thread in plane hownogeneous [low
273-43061

A73-4Q866

BT3-02219

N73-30857

¥IND FROFILES
Effects of wind loads oo structures and structural
desiqn criteria based en wind speed, structural
shape, and aerodyiamic ccefficients
[ BLL-LIB-TRANS=1705-{5205.9} ]
WIND SHEAR
Larger aircraft landing approach performance and
altitude control during atmospheric turbulence
and wiod shear
[ ¥LE=TR-72023-01

N73-20857

N73=30C36



UIND TONNEL APPARATUS

HIND TUNNEL aPPARATUS
Electric analagy method for subsonic wind tunpel
contraction cone design providiuy ypitorm
velocity distribution in test section, obtaining
pressure distribution in cone houndary
A73~4300C
Wind tunnel apparatus for determining monent
cross-derivatives due to pitching and vawing on
models at moderate angles of attack and sideslip
I HESA-CR=114563] N73=-30944
HIND TUNBEL MCDELS
Basic acoustic considerations for model noise
experiments in wiod-tunnels.
A73-41705
Effect of wing aspect ratio and flap span on
aerodynamlc characteristics of short takeoff
model with externally blown qet flap
[ MASA-IN-DP=T7205] N73-30020
Correlation between wind tnonel data and finite
difference sclutions for viscous apd wind tunnel
effects in transonic flows over airfolis
{AD=-7641331 N73-30936
Hind tpnnel apparatus for determining noment
cress-derivatives due to pitching and yawing on
mnodels at moderate aunqles of attack and sideslip
fNASZ~CR=1102663) §73=-36944
Wind tunmel tests to determine static
longitndinal, lateral, and directiopal
characteristics of twin—enqgine light aircraft
scale model
[NASA-TN-D-710%1] N73-30%51
Hind tunnel testing of V/STOL aircraft medels to
show #wind tumnel wall corrections for models
with large values of downwash
[ AD=7842557 H73=-30962
Wind tunnel tests to deternine draq and stability
characteristics of solid flat circular and
ringslaot parachute models
{2D-764364] N73-30963
RIED TUKNEL TESTS
Influence of the shape of tha leading edye on the
transition process in the boundary laver on a
plate in longitudinal flow
273-40399
Eiperience with the NEC 10 ft. x 20 ft. V/STOL
propulsion tunnel - Sgme practical aspects of
V/510L enhgine rodel testing.
AT3-40855
Investiqation of manlti-element airfoils with
external flow jet flap.
A73-41087
Test facilities for B-1 components prior to
canstructicn ard flight testing, discussing wind
tounel tests for aerodynapic characteristics,
stall performance, drag factor and spin
B73=141431
study of flow around an airfoil with a spoiler at
Mach numbers ranging frow 0.5 to 2.3
AT3I-41584
Wind tunnel test for Dolphin airship model static
thrust measurements, discussing thrust direction
torque momeut coefficients and propeller rotation
A73-41648
Reattachment of a separated boundary laver to a
convex surface.
A73=-42554
An experipental investigation of a jet issuing
fron a wing in crossflow,
a73-43111
®ind tuninel tests (o determine performance of
lobed-display wixer nozzle with convergent
nozzle at subsonic speeds
[ BASA-TH-E-2806 ¥73-29995
Wind tuonel tests to deternine effects of
variations in Reynolds nupber and leading edge
confiqurations on aeredymasig characteristics of
STOL transport with externally blown flaps
[ A SA=TH-D=T7194 ] N73-30021
Wind tunnel tests to deterzine effects of slot
spoilers on longitudinal and lateral aerodynamic
characteristics of twin engine light aircraft
FHESA-TN=-D-72157 W73=-30033
Wind tunhel tests to determine transient wake
velocities behind three stalled wing
copfiqurations at Reynolds numbers up to 4,8
million
(RD=763458 ) N73-30050

A-52

SUBJECT INDEX

Wind tunnel tests to measure axial and tangential
velocity profiles in wnear wake vortices of
sewi-span oodel of Convair 990 aircraft model
nsing laser Doppler velocimeter
[HASA-TH-X-622947 #73=3024y

Wind tunmel tests to determibe two dimensional
characteristics of airfoil optimized for maximum
lift coefficient at various angles of attack
[NASA-TH-D-T071] ¥73-3092%

Riod tuehel tests to deternine static
longitudinal, lateral, and directicnal
characteristics of twin-engine light aircratft
scale wmodel
[ NASA-TN-D-7109 3 N73-30951

Wind tunnel testipng of V/STOL aircraft models to
show wind tunnel wall corrections for modsls
with large values of downwash
{20-7642551 ¥73-30%62

Wind tunhel tests to determine dragq and stability
characteristics of solid flat circalar and
riogslot parachute models
[{AD-76436L ] K73-30963

Wind tunrel tests to determine effect of inlet
turbuience lenqth scale on fan discrete tone noise
[ NASA=TH-X-52300] ¥73-31625

WIND TONWEL NALLS

Correlation between wind tunoel data and finite
difference solutions for viscous and wipd tunnel
effects in transonic flows over airfoils
[AD-764733) ¥73-3093¢

Rind tunuel testing of ¥/5T0L aircraft wodels to
show wind tunoel wall corrections for models
vith large values of downwash
[ AD-764255] N73=30962

WIND TUNNELS

Experiment on convex cervature effects iz

turbulent boundary layers.

A73-40Q245
Flow characteristics behind diffusers in winod
tunnels
[2aD-763257 K73-30251

Diegnostic techniques for measurelent of
aerodynanic noise in free field and reverberant
environaent of wind tuhkrels
[MASA—CE=-114636] N73-3066%

RIYDSBIELDS

Adircraft windshield stretched acrylic plastic,
chenically strenqthened glass, and clad
palycarbonate curved comnposite materials

L73-41863

Developwent of organic gqlass and plastic materials
¥ith improved mechanical and physical properties
for use with aizcraft canopies and protective
coatings
[AD-7632631 K73-30039

WING FLAFS

Developnent of data for buperical apalysis of
aerodynanic performance of jet, bhlown, and
ejector flaps
{AD-763793] ¥73-30Q49

WING LOADING

Thin wall rib structured fan shaped wing design
for arbitrary air loads, using strain
compatibility comditions

A73-403%0

Influence of wing flexibility on sailplane loading

by individual qusts
A73=-41577

Load near apex of lifting swept wing in linearized
subsonic Llow
[ ARC~R/H-37161 ¥73=-30001

ltevative wethod tor calcylation of loading on
thin rectanqular wing
[AEC-R/H-3715} H73-30004

Polar coordinate method applied to proqram for
calculating aerodynamic loads on oscillating
ving confiqurations in subsompic flow
[ SAAB-L-0-RE4 ) R73-300086

The }ift and stalling characteristics of a 35 daq
sweptback wing desiqned to have jdentical
chordwise pressure distributions at all spanwise
stations when near maximum Lift
[ARC-R/M-3721] N73-30935

WING OSCILLATIORS

Simplified aerodynamic theory of oscillating thin
surfaces in subscaic flow.

AT3-40427
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SUBJECT INDEX

“ Apalysis of airplanec response to nonstationary

K turbulence including wing bending flexibility. II.
A73-4D437
Analytical representation of auxiliary functions
“of theory for oscillating lifting surface with
bigh aspect ratio at subsonic speeds
[DLE-FB-73=-16] H73-2999%
Faolar coerdinate method applied to program for
calculating aercdynamic loads on oscillating
wing confiqurations in subscnic flow
[ SAAB-L-D~R&EL ] N73-30006
WING PLAKFCRES
Bussian book on structural mechanics of tapered
thin walled conical bodies and wings in aviation
and rocket technalogy
A73=41281
Bethods for calenlating nonlinear flows with
attached shock waves over conical wings,
A73-432562
Monograph - Quasi howbogeneous approximations for
the calculation of wings with curved subsonic
leading edges flying at supersonic apeeds.
A73-42675
Desigo oL aircraft .with rotatable wing for
prodocing bigh speed aerodynanmic confiquration
[ NASA=CASE~RRC-1C0470=2] N73=-3C018
Wind tunnel tests to determine transient wake
vélocities behind three stalled wing
configurations at Keynolds pumbers up to 4.8
millian
{ap=7634681 N73-3G05¢
¥ING PROFPILES
The aerodynaaic development of the wing of the 2
300E.
B73-41192
WINGS
Ln experimental investigation of a jet issuing
from a wing in crossflow,
A73-43111
Numerical analysis of lamicar boundary laver oo
slipping wing
[ AD-763285] ¥73=-30255
RORK CRPACITY
Skylab 1 medical experiments concerning astronaut
piysiolegical responses apd work capability as
affected by exposure t¢ space flight environrent
A73-41519

Y
YAWING MOMEERTS
Wind tunrnel apparatus for Aetermining moment
cross~derivatives due to pitching and yawing on
models at poderate angles of attack and sideslip
[HASA-CR-1146€631 N73-3G944

A=-53
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Flight and wiand tunnel investigation of the
effects of Beynolds nuaber ¢n installed boattail
drag at subsonic speeds
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ABEL, I.
Status of two studies on active control of
aeroelastic response

{HASR-TN-X=29091 N73-30864
AHUJR, K. K.
Foise from hot jets.
A73-41703

AKHAND, 5. A.

GASP siaulation of terminal air traffic systen.

[ ASCE PREPRINT 2G59] A73-42868
ARINOV, V. E.

Trimming and checking aircraft gas-tarbipe esgines
with the aid of the ratic of total pressare
behind the turbine to total pressure io front of
the compressor

A73-40403
ALBE, F.

Study of turbulent wakes behind copes in
bypersonic flight using Schliercn photoqraph
correlation

A73-353485
ALEIANDER, H. R.

¥/5TOL tilt rotor aireraft study. Volume 7: Tilt
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