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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administration
this publication has been prepared by the National Aeronautics and Space Administration
for the joint use of both agencies and the scientific and 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
supplements have been issued.

This supplement to Aeronautical Engineering -- A Continuing Bibliography (NASA
SP-7037) lists 354 reports, journal articles, and other documents originally announced in
February 1981 in Scientific and Technical Aerospace Reports (STAR) or in International
Aerospace Abstracts (1AA).

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

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

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

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

IAA ENTRIES (A81-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc. (AIAA), as follows: Paper copies of
accessions are available at $7.00 per document up to a maximum of 40 pages. The charge for
each additional page is $0.25. Microfiche "’ of documents announced in /AA are available at the
rate of $3.00 per microfiche on demand, and at the rate of $1.25 per microfiche for standing
orders for all /JAA microfiche. The price for the /AA microfiche by category is available at the rate
of $1.50 per microfiche plus a $1.00 service charge per category per issue. Microfiche of all the
current AIAA Meeting Papers are available on a standing order basis at the rate of $1.50 per
microfiche.

Minimum air-mail postage to foreign countries is $1.00 and all foreign orders are shipped on
payment of pro-forma invoices.

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

STAR ENTRIES (N81-10000 Series)

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

Avail: NTIS. Sold by the National Technical Information Service. Prices for hard copy (HC)
and microfiche (MF) are indicated by a price code followed by the letters HC or MF in
the STAR citation. Current values for the price codes are given in the tables on page
Viil.

Documents on microfiche are designated by a pound sign (#) following the accession
number. The pound sign is used without tegard to the source or quality of the
microfiche.

Initially distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) is
available at greatly reduced unit prices. For this service and for information concerning
subscription to NASA printed reports, consult the NTIS Subscription Section, Springfield,
Va. 22161.

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

Avail: SOD {or GPO). Sold by the Superintendent of Documents. U.S. Government Printing
Office, in hard copy. The current price and order number are given following the
availability line. (NTIS will fill microfiche requests, at the standard $3.50 price, for
those documents identified by a # symbol.)

(1) A microfiche is a transparent sheet of film. 105 by 148 mm in size, containing as many as 60 to 98 pages of
information reduced to micro images (not to exceed 26:1 reduction).
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Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the libraries of
the USGS field offices whose addresses are listed in this introduction. The libraries
may be queried concerning the availability of specific documents and the possible
utilization of local copying services, such as color reproduction.

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

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

Fachinformationszentrum, Karlsruhe. Sold by the Fachinformationszentrum Energie, Physik,
Mathematik GMBH, Eggenstein Leopoldshafen, 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 and Trademark Office. Sold by Commissioner of Patents and Trademarks,
U.S. Patent and Trademark Office, at the standard price of 50 cents each, postage free.

Gther availabilities: If the publication is 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 publications abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and IAA Entries sections. It is suggested that the bibliography
user contact his own library or other local libraries prior to ordering any publication inasmuch as
many of the documents have been widely distributed by the issuing agencies, especially NASA.
A listing of 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 annual subscription rate for the monthly supplementsis $50.00 domestic: $100.00
foreign. All questions relating to the subscriptions should be referred to NTIS, Attn: Subscrip-
tions, 5285 Port Royal Road. Springfield Virginia 22161.
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ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical Information Service

555 West 57th Street, 12th Floor

New York. New York 10019

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

Commissioner of Patents and
Trademarks

U.S. Patent and Trademark Office

Washington, D.C. 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, Tennessee 37830

ESA-Information Retrieval Service
ESRIN

Via Galileo Galilei

00044 Frascati (Rome) Italy

Fachinformationszentrum Energie. Physik,
Mathematik GMBH

7514 Eggenstein Leopoldshafen

Federal Republic of Germany

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

NASA Scientific and Technical Information
Facility

P.O. Box 8757

B. W. |. Airport, Maryland 21240

National Aeronautics and Space
Administration

Scientific and Technical Information
Branch (NST-41)

Washington, D.C. 20546

vii

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood City, California 94063

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

University Microfilms

A Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey

1033 General Services Administration
Building
Washington, D.C. 20242

U.S. Geological Survey
601 E. Cedar Avenue
Flagstaff, Arizona 86002-

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

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




NTIS PRICE SCHEDULES

Schedule A
STANDARD PAPER COPY PRICE SCHEDULE

{EMective January 1, 1981)

Price Page Rengs North American Foreign
Code Price Price
AO1 Microfiche $ 350 $ 7.00
AQ2 001-025 5.00 10.00
A03 026-050 6.50 13.00
AO4 051-075 8.00 16.00
A0S 076-100 9.50 19.00
AO6 101126 11.00 22.00.
AQ7 126-150 12.50 25.00
A08 151175 14.00 28.00
AQS% 176-200 15.50 31.00
A10 201.225 17.00 3400
Al 226-250 18.50 37.00
A12 251.275 20.00 40.00
A13 276-300 21.50 43.00
A4 301-325 23.00 46.00
A5 326-350 2450 . 43.00
A6 351-375 26.00 62.00
A7 376-400 2750 55.00
A8 401.425 29.00 58.00
A19 426-450 30.50 61.00
A20 451-475 32.00 64.00
A21 476-500 3350 67.00
A22 501.525 35.00 70.00
A23 626-550 36.50 73.00
A24 551.575 38.00 76.00
A25 576-600 39.50 79.00
601-up - -

A99 - Write for quote

i/ Add $1.50 for each additional 25 page increment or portion thereof for 601 pages up.
2/ Add $3.00 for each additional 25 page increment or portion thereof for 601 pages and more.
Schedule E

EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche

Price North American Foreign
Code : Price Price

EO1 $ 550 $ 1150
E02 6.0 13.50
€03 850 17.50
EQ4 10.50 21.50
EOS 12.50 2550
EO6 14.50 29.50
EO?7 16.60 33.50
EO8 18.50 37.50
EO9 20.50 4150
E10 22.50 45.50
EN 2450 49.50
€12 27.50 55.50
E13 30.50 6150
Ei14 33.50 67.50
El5 36.50 7350
E16 39.50 79.50
E17 42.50 85.50
E18 45.50 91.50
EV9 50.50 100.50
€20 60.50 121.50

E99 - Write for quote
NO1 28.00 40.00
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TYPICAL CITATION AND ABSTRACT FROM ST7AR

NASA SPONSORED

DOCUMENT
i § AVAILABLE ON
N81-10838*# FWG Associates. Inc., Tullahoma, Tenn. 4——88F8F MICROFICHE
NASA ACCESSION I PILOT-AIRCRAFT SYSTEM REPONSE TO WIND SHEAR
NUMBER Interim Report _
Barry S. Turkel and Walter Frost Washington NASA Nov.e——— CORPORATE
1980 98 p refs SOURCE
TITLE

(Contract NAS8-33458) »
— (NASA-CR-3342) Avail: NTIS” HC AO5/MF AO1 CSCL 04B =
The nonlinear aircraft motion and automatic control model
is expanded to incorporate the human pilot into simulations of ——PUBLICATION
AUTHORS aircraft response to wind to wind shear. The human pilot is DATE
described by a constant gains lag filter. Two runs are carried
out using pilot transfer functions. Fixed-stick, autopilot, and
CONTRACT manned computer simulations are made with an aircraft having

OR GRANT —— characteristics of a small commuter type aircraft flown through AVMLSAOBJ."":::
longitudinal winds measured by a Doppler radar beamed along
the glide slope. Simulations are also made flying an aircraft
through sinusoidal head wind and tail wind shears at the phugoid
REPORT frequency to evaluate the response of manoed aircraft in COSATI
NUMBER —MM— thunderstorm wind environments. S.F. CODE

TYPICAL CITATION AND ABSTRACT FROM /AA

r AVAILABLE ON
i i i 3 MICROFICHE
AlAA ACW AB1-10474 ¥ _w The design of blowing-cooled aircraft electrical
NUMBER machines (Voprosy konstruktsii produvaemykh aviatsionnykh elek-
tricheskikh mashin). V. 1. Naumenko, O. G. Klochkov, and V. V. ~————— AUTHORS
+Bandurin (Akademiia Nauk Ukrainskoi SSR, Institut Elektrodina- .a——
TITLE miki, Kiev, Ukrainian SSR). Tekpnicheskaia Elektrodinamika, July- ~e—
o - o- Aug. 1980, p. 81-87. In Russian.” _ ,
The current status of air-cooled aircraft electrical machinés is’ - AF‘;:"J:%%:
reviewed. The possibility of reducing the weight and size of
TITLE OF air-cooled machines is discussed, with particular emphasis on the
PERIODICAL design of cooling systems for synchronous ac-generators. B.J. PUBLICATION
DATE
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IAA ENTRIES

A81-12793 Computer generated radar images for naviga-
tion. J. C. Holtzman, J. L. Abbott, V. H. Kaupp, and V. S. Frost
{Kansas, University, Lawrence, Kan.). In: Military Electronics Expo-
sition, Anaheim, Calif., November 14-16, 1978, Proceedings.

Chicago, Industrial and Scientific Conference Manage-
ment, Inc., 1979, p. 233-244. 8 refs. Grants No. DAAGH3-76-C-
0154; No. DAAG29-77-0075.

A radar guidance technique is presented which derives guidance
signals from an area correlation between a stored simulated image
and real-time data sensed by an imaging Plan Position Indicator (PPI)
radar mounted on the vehicle. A method of radar image simulation,
the point scattering method, is summarized and its general implemen-
tation for PP) imaging radars is presented. Results of guidance image
simulation for a real target scene are given. V.L.

A81-12794 Airborne countermeasures system AN/ALQ-
161. E. M. Drogin (Cutler-Hammer, AlL Div., Deer Park, N.Y.). in:
Military Electronics Exposition, Anaheim, Calif., November 14-16,
1978, Proceedings. Chicago, Industrial and Scien-
tific Conference Management, Inc., 1979, p. 276-285.

Originally designed as a fully integrated Radio Frequency
Surveillance and Electronic Countermeasures System for the B-1
bomber, the AN/ALQ-161 is currently being installed on prototype
B-1 aircraft No. 4 for flight tests early in 1979. The nonhomo-
geneous, federated, multicomputer network architecture providing
fully power‘managed jamming is reviewed with. emphasis on the
growth potential incorporated in the current design and its adaptabil-
ity to other airframes. Specific features such as the ‘servo-loop’ data
processor, ‘closed-loop’ amplitude set-on, and real-time ‘receiver
threshold’ controf are described. {Author}

AB1-12795 Low cost technology for expendable RPV
applications. J. H. Budiansky (E-Systems, Inc., Melpar Div., Falls
Church, Va.}. In: Military Electronics Exposition, Anaheim, Calif.,
November 14-16, 1978, Proceedings. Chicago,
Industrial and Scientific Conference Management, Inc., 1979, p.
301-306.

Developments in expendable remotely piloted vehicles and
related avionics equipment technology are reviewed with reference to
navigation and flight control systems, autopilot flight status sensors
and servos, propulsion technology based on commercial chain saw,
engines, and low-cost plastic airframe components. Manufacturing
techniques and materials which are being used to meet required cost
goals are also discussed. V.L.

49
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AB81-12796 * A concept for dynamic control of RPV infor-
mation system parameters. R. F. Rice (California Institute of
Technology, Jet Propulsion Laboratory, Pasadena, Calif.). In: Mili-
tary Electronics Exposition, Anaheim, Calif., November 14-16, 1978,
Proceedings. Chicago, Industrial and Scientific
Conference Management, Inc., 1979, p. 307-319. 5 refs. Army-
sponsored research.

A globally adaptive image compression structure has been
developed for use in the tactical environment of a remotely pifoted
vehicle. The control structure is based on an image compression
algorithm RM2 but can be easily extended to standard algorithms. It
is shown that this structure provides an operator with the flexibility
to dynamically maximize the usefulness of a limited and changing bit
rate and should significantly improve overall system performance in
tactical environments. V.L.

A81-12797 History and prospects for mini-RPVs and
drones. S. J. Colby ({Lockheed Missiles and Space Co., Inc.,
Sunnyvale, Calif.). In: Military Electronics Exposition, Anaheim,
Calif., November 14-16, 1978, Proceedings.

Chicago, Industrial and Scientific Conference Management, inc.,
1979, p. 321-329.

Developments in mini-RPV (Remotely Piloted Vehicle) and
drone technology and the status of mini-RPV/drone programs in the
United States and Europe are reviewed. It is emphasized that uses of
mini-RPVs for electronic warfare, counter-C3, and selective interdic-
tion missions are most promising wherein the dense enemy air
defenses, adverse weather, or the need to penetrate well into the
enemy territory make it difficult for large manned aircraft. A list of
U.S. and European mini-RPV and drones, both operational and
under development, is presented. V.L.

A81-12967 # The possibility of improving the lateral-
directional characteristics of a twin-engine aircraft by spoilers in the
case of sudden engine failure ;(Moznost zlepseni stranovych charakte-
ristik dvoumotoroveho letounu pomoci spoileru pri nahlem vysazeni
pohonne jednotky). J. Dedek. Zoravodaj VZLU, no. 3, 1980, p.
103-111. 6 refs. In Czech.

The paper considers airworthiness requirements with regard to
single-engine failure in a twin-engine aircraft. The use of wing spoilers
to improve the lateral-directional characteristics of such an aircraft is
examined. An analog model is used to investigate the time
dependence of these characteristics on the aerodynamic characteris-
tics of the spoiler and on the time dependence of its deflection. The
limits of rolling and yawing moment coefficients of the aircraft due
to spoiler deflection are obtained. 8.J.

AB1-12968 # Signal processing for a six-component strain-
gage wind tunnel balance (Zpracovani signalu sestikomponentnich
tenzometrickych aerodynamickych vah). J. Subrt. Zpravodaj VZLU,
no. 3, 1980, p. 113-118. In Czech.

Methods of signal processing for a six-component strain-gate
wind tunnel balance are described. Particular attention is given to the




A81-12970

separation of balance signals from interferences of first and second
orders. B.J.

AB81-12970 # Damage tolerance concept for transport air-
craft structures {Koncepce pripustneho poskozeni konstrukce draku
dopravniho letounu). V. Nejedly. Zpravodaj VZLU, no. 4, 1980, p.
147-161. 28 refs. In Czech.

Ways of achieving damage-tolerant aircraft structures are re-
viewed. The philosophy of airworthiness regulations for civil trans-
port aircraft is discussed, and the future development of such
regulations is assessed. Damage tolerance is discussed with reference
to fatigue-life and safe-life testing; the application of fracture
mechanics concepts to damage-tolerance testing is considered. The
development of stiffened light-alloy panels is discussed. B.J.

A81-13167 Standardization in military avionics systems
architecture; Proceedings of the Seminar, Dayton, Ohio, November
28, 1979. Seminar sponsored by the Institute of Electrical and
Electronics Engineers. New York, Institute of Electrical and Elec-
tronics Engineers, Inc., 1979, 51 p. $12.

The conference concentrates on the development, production,
application, specification, procurement, and maintenance of digital
avionics equipment and systems. Papers are presented on the military
aircraft avionics in the 1980s, avionic standardization from a
designer's perspective, and standardization in military system archi-
tecture. V.L

A81-13168 Standardization in military system architec-
ture. J. J. Kiernan and J. R. Sims (18M Corp., Federal Systems Div.,
Owego, N.Y.). In: Standardization in military avionics systems
architecture; Proceedings of the Seminar, Dayton, Ohio, November
28, 1979. New York, Institute of Electrical and
Electronics Engineers, Inc., 1979, p. 7-13. 5 refs.

This paper reviews current approaches to standardization of
modern weapon systems. Digital system architectures are reviewed
and characterized with respect to the (1) reduced life-cycle cost; (2)
reduced acquisition cost; {3) reduced software development and
maintenance costs; and (4) ease of technology insertion. Commercial
and military precedents and currently envisioned standardization
programs are analyzed in terms of their influence on the stated
objectives. Two independent issues, LSI application and procurement
policy, are discussed in terms of their potential contribution to the
objectives of the standardization programs. (Author)

A81-13169 Military aircraft avionics in the 1980s. J. H.
Whiting (Boeing Military Airplane Co., Seattle, Wash.). In: Standard-
ization in military avionics systems architecture; Proceedings of the
Seminar, Dayton, Chio, November 28, 1979.

New York, institute of Electrical and Electronics Engineers, Inc.,
1979, p. 14-20.

Significant changes are anticipated in aircraft avionic designs and
system architectures. By the middle of the 1980’s, single-chip
microprocessors with the processing capability of today’s mini-
computers will be widely used throughout the entire avionics system.
These microcomputers will be interconnected using many data buses.
This paper addresses some of the design issues from the perspective
of a military aircraft prime contractor. Key issues regarding
architectures, processing networks, distributed control and isolation
of flight critical functions will be discussed in light of present and
future military standards and technology advancements. {Author)

A81-13170 Avionic standardization from a designer’s per-
spective. J. D. Engelland {General Dynamics Corp., Fort Worth,
Tex.). In: Standardization in military avionics systems architecture;
Proceedings of the Seminar, Dayton, Ohio, November 28, 1979.

New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 21-26. 6 refs.
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The benefits of avionic standardization are discussed along with
associated technical problems. The following steps to successful
software standardization are emphasized: selection of standards that
do not unduly impact system design options and have high payoff,
establishment of a visible implementation schedule, early user
involvement, and creation of a software exchange facility to provide
a practical exchange library. V.L.

A81-13171 Avionic architectural standardization - Logistic
support perspective. R. C. Mason and L. D. Parriott {TRW Defense
and Space Systems Group, Redondo Beach, Calif.}. In: Standardiza-
tion in military avionics systems architecture; Proceedings of the
Seminar, Dayton, Ohio, November 28, 1979.

New York, institute of Electrical and Electronics Engineers, Inc.,
1979, p. 27-34.

The advent of digital technology, specifically embedded com-
puter systems (ECS), has provided the impetus for rapid growth in
the sophistication and complexity of airborne information processing
functions. Along with the growth in avionic systems sophistication,
there has been a corresponding increase in their costs and a
proliferation of unique computer-embedded avionic systems and
subsystems. This influx of embedded computer systems has intro-
duced a new approach to the management and support of avionics
systems at air logistics centers. This paper will describe this avionic
support approach. This paper takes a closer look at the problem
created by the rapid influx of embedded computer systems, each
with their unique architectures, for current and planned ECS support
systems and then reflects on several lessons learned and discusses
where both avionic architectural standards and support facility
standards can help reduce the proliferation of support systems.

’ (Author)

A81-13172 # Promoting rational standardization. L. J. Ur-
ban (USAF, Aeronautical Systems Div., Wright-Patterson AFB,
Ohio). In: Standardization in military avionics systems architecture;
Proceedings of the Seminar, Dayton, Ohio, November 28, 1979.

New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 35-44.

The evolution in military avionics systems architecture over the
past twenty years is briefly reviewed with reference to the avionics of
fighters F-4, A-7, F-15, F-16, and F-18, fighter-bomber FB-111, and
bomber B-1. The institution of the Integrated Digital Avionics
program and the foundation of the Deputy for Avionics Control
(DAC) are discussed, and the primary goals of DAC directorates are
cited along with examples of current problems and prospects for
rational standardization. (Author)

A81-13216 # Store separation trajectory analysis. A. R.
Maddox {U.S. Naval Weapons Center, China Lake, Calif.}. Journal of
Aircraft, vol. 17, Nov. 1980, p. 769-773. 5 refs.

A series of store drops was made at moderate to high subsonic
speeds with the same configuration on the center position of a
triple-ejector rack (TER) on an F-4 inboard pylon. The data were
compared with wind-tunnel and mathematical simulations. Both
estimation techniques predicted the general nature of the motion,
especially at low speeds, but failed to predict a minor collision
observed at high speed. (Author)

AB81-13217 * # Simple method for prediction of aircraft noise
contours, E. C. Stewart and T. M. Carson (NASA, Ames Research
Center, Moffett Field, Calif.). Journal of Aircraft, vol. 17, Nov.
1980, p. 828-830.

A method for generating noise contours more rapidly and more
simply than previously used programs is discussed. The method gives
the area, the noise contour, and its extremities for an arbitrarily
complex flight path for both takeoffs and landings with relative ease.
The analysis reveals the fundamental nature of the contours and how
the various factors that influence its size and shape enter into the
analysis. It is noted that the effects of ground attenuation and




shielding are omitted as they are important only on the initial
portion of flight and are highly dependent upon aircraft configura-
tion. However, the analysis shows that these effects could be
included. It is emphasized the the single-event contour is an obvious
choice for purposes of minimizing noise impact. S.S.

A81-13218 # Use of similitude in apalyzing aircraft wind-
shield anti-icing performance. R. Ross (Ross Aviation Associates,
Sedgwick, Kan.). fAmerican Institute of Aeronautics and Astronau-
tics, Aircraft Systems and Technology Meeting, New York, N.Y.,
Aug. 20-22, 1979, Paper 79-1822.) Journal of Aircraft, vol. 17, Nov.
1980, p. 830-832.

The formulation of a prediction technique has been accom-
plished with the use of similitude. The method allows the prediction
of windshield surface temperature, assuming that proper information
about the aircraft conditions, weather conditions, and hot bleed air
conditions is known. To testify the validity of the technique, the
value of the windshield surface temperature based on known test
conditions is calculated and compared with the corresponding
measured value. The tests are conducted on a Gates Learjet M35. The
hot anti-icing air is obtained as bleed from the engines and is supplied
to the windshield on the aircraft through a duct. The average
difference, obtained in the validity test on the basis of 45 test points,
is about 5%. S.S.

A81-13250 Computer-aided methods for redesigning the
stabilized pitch control system of a semi-active thermal homing
missile. L. S. Shieh, M. Datta-Barua (Mouston, University, Houston,
Tex.), R. E. Yates, and J. P. Leonard (U.S. Army, Missile Research
and Development Command, Redstone Arsenal, Ala.). Computers
and Electrical Engineering, vol. 7, Sept. 1980, p. 185-200. 15 refs.
Grants No. DAAG29-79-C-0178; No. DAAHO01-80-C-0323.

An unstable pitch control system of a terminal homing missile
was formerly stabilized using a high order stabilization filter that was
realized using active elements. A new dominant-data matching
method is presented to redesign the high-order stabilization filter for
obtaining reduced-order filters. As a result, the implementation cost
is reduced and the reliability increased. An algebraic method is also
applied to improve the performance ot the redesigned pitch control
system. In addition, the proposed dominant-data matching method
can be applied to determine a reduced-order model of a high-order
system. Unlike most existing model reduction methods, the reduced-
order model has the exact assigned frequency-domain specifications
of the original system. Computer-aided design methods can also be
-nplied to design general control systems. {Author)

AB81-13285 A simple model of the threshold voltage of
short and narrow channel MOSFETs. G. Mercke! {Commissariat 3
I'Energie Atomique, Laboratoire d’Electronique et de Technologie de
I'tnformatique, Grenoble; France). Solid-State Electronics, vol. 23,
Dec. 1980, p. 1207-1213. 8 refs.

Simple but reasonably accurate equations are proposed which
describe the behavior of threshold voltage for short and narrow-
channel MOSFETs, for low drain-source voltages. It will be shown
that good agreement is obtained between the model, experiment, and
two dimensional calculations for channel lengths and widths as small
as 1-2 microns. Moreover, by careful analysis of the model results,
some new properties of the threshold voltage of small size devices
can be derived. {Author)

A81-13310 The use of satellite systems for communica-
tion (Bisherige Anwendung von Satellitensystemen im Verkehr). F.
Sender {Prakla Seismos GmbH, Hanover, West Germany). Ortung
und Navigation, no. 2, 1980, p. 239-248. In German.

The use of satellite systems with radio communication for global
navigation is discussed. Operational statistics for the Transit and
NAVSTAR/GPS navigation satellites are compared. Use of the
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Transit system has increased from 600 stations in 1974 to a
projected 10,000 in 1981. The Transit Improvement Program (TIP)
is examined along with the Disturbance Compensation System
{Discos) and other improvements. Project development for the
NAVSTAR/GPS system is presented. By the third phase, 24 satellites
will orbit in 3 different orbital planes displaced at 63 degrees to each
other. Each satellite sends out signals concurrently in a Pseudo
Random Noise '(PRN) code, and time measurements in the nano-
second region are possible. R.C.

A81-13311 The state of German involvement and future
possibilities in the development of the DME-based landing system
DLS {Stand der deutschen Aktivititen und kiinftigen Maoglichkeiten
in der Weiterentwicklung des DME-based Landing System DLS). A.
Becker {Deutsche Forschungs- und Versuchsanstalt fir Luft- und
Raumfahrt, Institut fir Flugfihrung, Braunschweig, West Germany).
Ortung und Navigation, no. 2, 1980, p. 256-261. In German.

The future development of the DME-based landing system for
360 degree azimuth occultation is examined. The system is used in
conjunction with microwave landing systems such as the time
reference scanning beam model. The organization of the DME-based
Azimuth System (DAS) program is considered. The major concerns
include hardware development and research activities. The construc-
tion of a high performance unit is discussed along with the
determination of international standardization of the DAS. Inter-
national cooperation in theoretical consideration is also taken into
account. R.C.

A81-13312 The present state of the MLS (Derzeitiger
Stand der MLS-Situation). Mr. Bohr (Bundesanstalt fir Flug-
sicherung, Frankfurt am Main, West Germany). Ortung und Naviga-
tion, no. 2, 1980, p. 262-265. In German.

The standardization of the microwave landing system (MLS) by
the All Weather Operations Panel of the ICAO is discussed.: The
agenda includes the determination of technical specification for the
MLS and the precision DME. The development of a separate system
in France with on board equipment is examined along with research
in West Germany on DME components for the MLS. The production
of information brochures by AWOQP including characteristics on the
MLS and the impact of the system at the airports and for flight
safety is considered. The use of instrument tanding systems {ILS) and
the MLS during the next 20 years is investigated with emphasis on
the transition from the ILS to the MLS. R.C.

A81-13313 The outfitting of regional airports in the
future with radio assistance for approach and landing, with emphasis
on landing site obstacles for general aviation (Zur zukiinftigen
Ausriistung von Flugplitzen mit regionaler Bedeutung /Schwerpunkt-
Landeplatze der Allgemeinen Luftfahrt/ mit Funkhilfen fiir Anflug
und Landung). M. B6hm (Standard Elektrik Lorenz AG, Stuttgart,
West Germany). Ortung und Navigation, no. 2, 1980, p. 266-276. In
German.

The increase in air traffic and the demand on the airports in
West Germany are discussed. The improvement of flight safety,
especially at regional airports is examined. The existing systems for
communications, navigation and identification are presented along
with the development of new systems. The TRSB (Time Reference
Scanning Beam) is central to the Microwave Landing System.
Operating at 5 GHz the system requires an on board directional
antenna. The DAS program {(DME-supported azimuth system) is also
considered in conjunction with TRSB. The error in angle measure-
ment lies below 0.1 degree for a standard instatlation and around 0.2
degree for a small installation. Plans for future development of the
systems are presented. R.C.

A81-13314 Specifications for short instrument and preci-
sion approach path trajectories (Spezifikationen fiir kurze Instru-
menten- und Prizisionslandebahnen). E. Bohme {Bundesministerium
fir Verkehr, Bonn, West Germany). Ortung und Navigation, no. 2,
1980, p. 278-286. In German.
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Specifications for short instrument and precision approach paths
as commissioned by the ICAQ are presented. A path width of 30 m
was determined for short precision approach paths independent of
the length. This allows for an aperture angle of 5 degrees. The
combination of a 76 m strip width and a 1 to 7 (14.3 degrees)
inclination of the lateral transition level was chosen. The standard
land track width is reduced from 210 to 140 m. R.C.

A81-13315 General aviation considerations on bad
weather approaches at regional airports (Wiinsche der Allgemeinen
Luftfahrt fiir Schlechtwetteranfliige auf Flugplitzen von regionaler
Bedeutung). K. Sensen (Verband der allgemeinen Luftfahrt, Egels-
bach, West Germany). Ortung und Navigation, no. 2, 1980, p.
288-290. In German.

This paper investigates the importance of regional airports along
with their development for use under various weather conditions.
Airflight planning would consequently be improved. A modification
of the clearance timit is considered which would place it closer to the
landing site. Determination of a minimum descent altitude as a
supplement to the minimum holding altitude is discussed. The
general condition of airports and aircraft is also examined. R.C.

A81-13330 Quality control of precision castings for turbo-
jet engine parts {Qualité et controle des piéces de fonderie de
précision pour turbomachines). J. Thiery and J. Voeltzel (SNECMA,
Paris, France). (Colloque sur les Aciers et Alliages Spéciaux dans
I'Adronautique: La Qualité Métallurgique dans les Industries Aéro-
spatiales, 8th, Le Bourget, Seine-Saint-Denis, France, June 1979.)
Matériaux et Techniques, vol. 67, Oct.-Nov. 1979, p. 349-357. In
French.

Problems concerning the production of steel and refractory
alloy castings for turbojet engines are examined. Methods for
detecting and eliminating metallurgical defects in such castings are
described. The approaches include the appropriate control and
selection of materials as well as the selection of process methods and
the strict control of manufacturing parameters. B.J.

A81-13331 Inspection methods for various critical steel
parts for airframes {Méthodes de contrdle utilisées sur diverses piéces
vitales en acier pour cellutes d’avion). J. Bevalot and G. Piras (Avions
Marcel Dassault-Bréguet Aviation, Vaucresson, Hauts-de-Seine,
France). (Colloque sur les Aciers et Alliages Spéciaux dans I'Aéro-
nautique: La Qualité Métallurgique dans les Industries Aérospatiales,
8th, Le Bourget, Seine-Saint-Denis, France, June 1979.) Matériaux et
Technigues, vol. 67, Oct.-Nov. 1979, p. 361-367; Discussion, p. 367,
368. In French.

The quality inspection of airframe steel parts is discussed with
regard to three examples: the wing attachment fittings of the Mirage
F1, the horizontal empennage pivots of the Mirage F1, and the
arrester hooks of the Etendard 4. These parts are subjected to very
strict inspection and receive additional examination in case of
incidents that may arise during manufacturing or in service. The use
of ultrasonic, radiographic, and magnetoscopic inspection methods is
described. B.J.

A81-13332 New avenues of research in ultrasonic inspec-
tion and their applications in the aerospace industry (Voies nouvelles
en controle ultra-sonore et leurs applications dans I'industrie aéro-
spatiale). J. F. de Belleval (ONERA, Chatillon-sous-Bagneux, Hauts-
de-Seine; Compiégne, Université de Technologie, Compiégne,
France). {Colloque sur les Aciers et Alliages Spéciaux dans I’Aéro-
nautique: La Qualité Métallurgique dans les Industries Aérospatiales,
8th, Le Bourget, Seine-Saint-Denis, France, June 1979.) Matériaux et
Techniques, vol. 67, Oct.-Nov. 1979, p. 369-376; Discussion, p. 377.
23 refs. in French.

The use of ultrasonic echography for the inspection of metallic
aircraft components is described. Ways to improve the ultrasonic
inspection procedure is described. Ways to improve the ultrasonic
inspection procedure are examined, including increasing the resolving
power near the surface of controlled parts, detecting smaller defects,
and increasing the automation of operations to improve productivity
and eliminate human error. 8.J.
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AB81-13351 Sensor Systems for the 80’s Conference, Colo-
rado Springs, Colo., December 24, 1980, Technica! Papers. Confer-
ence sponsored by the American Institute of Aeronautics and
Astronautics. New York, American Institute of Aeronautics and

Astronautics, Inc., 1980. 194 p. Members, $45; nonmembers, $55,

The conference focused on smart sensors, space sensors, vector
sensors, microwave sensing, and data transport and analysis of NASA
systems and spacecraft. Papers were presented on data base manage-
ment and archival mass memory system, the design of the Atmos
sensor, multispectral data acquisition and classification of computer
modeling for smart sensor design, thunderstorm overflight program,
spacecraft mass memory design using self-structured magnetic bub-
bles, passive microwave sensing of coastal area waters, and the
massively paraliel processor. A.T.

A81-13364 # An airspeed vector sensor for V/STOL aircraft.
E. Durbin (Princeton University, Princeton, N.J.) and T. McGeer
(Stanford University, Stanford, Calif.). In: Sensor Systems for the
80's Conference, Colorado Springs, Colo., December 24, 1980,
Technical Papers, New York, American Institite
of Aeronautics and Astronautics, Inc., 1980, p. 84-92. (AlAA
80-1938)

An airspeed vector sensing method which uses the ion beam of
the positive corona discharge provides a simultaneous resolution and
measurement of three airspeed components. In this technique, the
ions in transit across an electrode gap may be deflected by airflow;
measurements of their deflection determine the flow rate. A
prototype sensor has been developed which demonstrated that (1) a
response to each flow component is linear and almost insensitive to
thermal and humidity variations, (2) the sensor measures speeds up
to 50 m/s, and (3) the sensor has an accuracy of 0.01 to 0.1 m/s.

AT.

A81-13413 * Midair collisions - The accidents, the systems,
and the Realpolitik. E. L. Wiener (Miami, University, Coral Gables,
Fla.). Human Factors, vol. 22, Oct. 1980, p. 521-533. 42 refs.
NASA-supported research.

Two midair collisions occurring in 1978 are described, and the
air traffic control system and procedures in use at the time, human
factors implications and political consequences of the accidents are
examined. The first collision occurred in Memphis and involved a
Falcon jet and a Cessna 150 in a situation in which the controllers
handling each aircraft were not aware of the presence of the other
aircraft until it was too late. The second occurred in San Diego four
months later, when a Boeing 727 on a visual approach struck a
Cessna 172 from the rear. Following the San Diego collision there
arose a great deal of investigative activity, resulting in suggestions for
tighter contro! on visual flight rules aircraft and the expansion of
positive control airspace. These issues then led to a political battle
involving general aviation, the FAA and the Congress. It is argued,
however, that the collisions were in fact system-induced errors
resulting from an air traffic control system which emphasizes
airspace allocation and politics rather than the various human factors
problems facing pilots and controllers. ALW.

A81-13414 Human error in ATC system operations. J. W.
Danaher {National Transportation Safety Board, Bureau of Accident
Investigation, Washington, D.C.). Human Factors, vol. 22, Oct. 1980,
p. 5635-545. 10 refs.

The.role of human factors in present and future air traffic
control systems is examined in light of the importance of human
errors in aircraft accidents. The required tasks of air traffic
controllers in the present system are reviewed, and the effects of
automation on controller workload and performance are considered.
Measures adopted to improve and quantify system errors are then
discussed, with particular attention given to the FAA System
Effectiveness Information System. Selected aircraft accidents and
incidents in which air traffic control was in some way involved are
examined to demonstrate the role of the human element in ATC
system errors, with attention given to contributing factors including



inadequate coordination between controllers, improper communica-
tions phraseology, lapses in attention, the use of improper control
procedures or techniques and faulty judgement in cases of a near
midair collision, a controlled flight into terrain and a near collision
on a runway. Areas for further research and consideration in the
design of future systems are pointed out. A.LW.

AB1-13415 The measurement of the air traffic controller.
V. D. Hopkin (RAF, Institute of Aviation Medicine, Farnborough,
Hants., England). Human Factors, vol. 22, Oct. 1980, p. 547-560. 46
refs,

Measures of the air traffic controller are reviewed and critically
assessed. There are many reasons for measuring the controller, and
no measure can yet be treated as either indispensable or useless.
Some of the most successful studies have employed many different
measures. There has been a bias toward measuring the controller as
part of the systemn rather than in his or her own right. It has proved
difficult to establish adequate measurement criteria because of
uncértainly about the retative importance of the factors involved.
The development of new measures and the refinement of existing
ones may lead to progress. A reinterpretation of the controller’s tasks
and functions in relation to psychological constructs should be
attempted. {Author)

A81-13416 An information-processing interpretation of
air traffic control stress. J. M. Finkelman and C. Kirschner {Baruch
College, New York, N.Y.). Human Factors, vol. 22, Oct. 1980, p.
6561-567. 24 refs.

The relation between the stress observed in air traffic controllers
and their information-processing workloads is discussed. Evidence of
stress or stress-related illnesses in air traffic controllers is considered,
and it is pointed out that much of the stress results from information
overloads and working near the limits of channel capacities. The
consequences of information overloads on controller job perfor-
mance and function in other areas (social retationships, physical and
mental health} are considered, and a method is proposed by which
individual differences in channel capacity may be assessed by means
of a subsidiary task measurement technique. It is noted that such a
technique may be useful in the screening of individuals with limited
information processing ability or who are most susceptible to the
effects of stress. A.LW.

A81-13419 * Evaluation of the potential format and con-
tent of a cockpit display of traffic information. S. G. Hartand L. L.
Loomis (Tufts University, Medford, Mass.). Human Factors, vol. 22,
Oct. 1980, p. 591-604. 5 refs. Grant No, NsG-2156.

The types and formats of information most suitable to be
displayed in a cockpit display of traffic information (CDTI) are
investigated. Twenty three airline pilots and 13 instrumentated
general aviation pilots were asked to select from sets of symbols of
various complexities incorporating various levels of information that
would contain all information necessary for monitoring the traffic

situation, detecting. errors, maintaining separation and merging. .

Display features selected by a significant number of pilots were then
evaluated for their capabilities in helping pilots to assess the lateral or
vertical separation between their own and another aircraft in a
dynamic simulation. It is found that while some of the features
initially chosen by the pilots, such as flightpath predictors, aided the
pilots in perceiving the traffic situation correctly, others, such as
ground speed and climb/descend arrows and relative altitude encod-
ing of symbols for other aircraft, did not contribute to improved
performance speed or accuracy. A.L.W.

A81-13420 * Perception of horizontal aircraft separation on
a cockpit display of traffic information. E. A. Palmer (NASA, Ames
Research Center, Man-Vehicle Systems Research Div., Moffett Field,
Calif.), S. J. Jago, D. L. Baty (San Jose State University, San Jose,
Calif.}, and S. L. O’Connor. Human Factors, vol. 22, Oct. 1980, p.
605-620. 14 refs.

The influence of various display symbologies in a cockpit
display of traffic information (CDTI) on pilot perception of
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horizonta!l aircraft separation is investigated. In a series of nine
experiments using different combinations of display symbology,
information update rate, display viewing time and encounter
geometry, subjects were asked to predict whether an intruder aircraft
would pass in front of or behind their own aircraft. It is found that
displayed history did not improve task performance, although it was
desired by the pilots when no other display of aircraft turn rate was
available, and that pilots made fewer errors when they had predictive
information. Variations in the rate of updating information from 0.1
to 4 sec and viewing times from 1 to 16 sec are not observed to
affect performance. It is concluded that the present task, which may
arise in a collision avoidance situation, would require an onboard
computer to make a prediction of relative aircraft position and
display it on the CDTI. A.LW,

A81-13421 * Air traffic control using a microwave landing
system. G. Gershzohn (San Jose State University Foundation, San
Jose, Calif.). Human Factors, vol. 22, Oct. 1980, p. 621-629. 12 refs.
Grants No. NGL-05-046-002; No. NsG-2269.

The performance of air traffic controllers using a simulated
microwave landing system to control the landing of STOL aircraft is
investigated. In a series of two experiments, controllers were asked to
achieve a 60-sec separation between targets at the missed approach
point when only two targets were on the simulated radar scope, and
in the presence of 25 targets, with up to 10 on the screen at any one
time. In both experiments, the presence of a ground wind is found to
degrade separation performance, and an increased work load results
in even greater separation variability, as the controllers did not have
time to convert aircraft distances into times. In addition, curved
courses are found to have an effect on performance. It is thus
recommended that in order to create a practical air traffic control
system with separation standards based on time, as in the MLS,
controller work loads should be reduced and aircraft positions should
be displayed with respect to time rather than distance. ALW.

A81-13512 Medical coordination in airport disasters. A. C.
Webb (Airport Medical Clinic, Minneapolis, Minn.). Aviation, Space,
and Environmental Medicine, vol. 51, Nov. 1980, p. 1256-1258.

The goals of an airport disaster plan include the care, treatment
and transportation of the wounded with the quality and quantity of
care that minimizes the mortality and morbidity of the survivors of a
crash. Coordination of the medical aspects of these plans requires
participation by physicians, nurses, ambulance and hospital person-
nel, psychologists, and psychiatrists. To maintain these diverse
groups in a state of readiness for a potential disaster which may have
a frequency of 5-20 vears is a challenging problem. This paper
addresses methods of accomplishing this goal. (Author)

A81-13513 Developing an emergency medical disaster plan
for an airport. J. |. Pixley (Minneapolis-St. Paul International
Airport, Minneapolis, ‘Minn.). Aviation, Space, and Environmental
Medicine, vol. 51, Nov. 1980, p. 1258, 1259.

The development of the emergency medical disaster plan for
Minneapolis-St. Paul International Airport as a model for other major
hub airports is discussed. Conformance with federal regulations and
the need to closely coordinate activities with both on-airport
personnel and off-airport facilities are considered and incorporated
into the plan. Manpower sources are reviewed and methods are
developed for the efficient handling and treatment of disaster
victims. Essential services for an emergency are categorized and their
responsibilities designated. Centers of control for support personnel
and vehicles are established. Consideration is also given to the special
requirements of friends and relatives of the victims and of the news
media. Conducting disaster drills as a means to evaluate and improve
the basic plan is also examined. {Author)

A81-13514 Mobilization of trauma teams for aircraft
disasters. L. D. Star, L. C. Abelson, L. R. M. Delguercio, and C.
Pritchett {John F. Kennedy International Airport, Medical Office,
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Jamaica, N.Y.}. Aviation, Space, and Environmental Medicine, vol.
51, Nov. 1980, p. 1262-1266. 5 refs.

With more survivors of air crashes involving jumbo jets, an
improved plan for life-saving emergency care at the crash site is
discussed. The concept of airlifting predesignated Trauma Teams to
the crash site from large medical centers within a radius of 100 miles
is discussed. The ‘work-shop’ for these teams is described in detail,
providing an operating and intensive care facility at the scene of the
disaster. It is shown how this kind of planning can be applied to
natural disasters with multiple casualties as well as to airport
disasters. (Author)

A81-13515 Passenger survival in wide-bodied jet aircraft
accidents vs. other aircraft - A comparison. L. C. Abelson, L. D. Star,
and J. X. Stefanki (John F. Kennedy International Airport, Medical
Office, Jamaica, N.Y.). Aviation, Space, and Environmental Medi-
cine, vol. 51, Nov. 1980, p. 1266-1269. 12 refs.

An analysis of survival of passengers involved in accidents over
the fast decade shows approximately three time fewer fatalities, in
propartion ta the number of passengers involved, in wide-bodied jets
than in piston aircraft. Various factors affecting the improved
survival rates are discussed. Application of these points with
particular reference to airport disaster planning is made. It is shown
that there are larger numbers of survivors when life-saving emergency
treatment utilizes the concept of ‘bringing the hospital to the
disaster’. Details of the Mobile Emergency Hospital developed at
Kennedy International Airport are described. (Author)
A81-13633 # Transonic flow past a wing profile in channels
with permeable walls {Transzvukovye techeniia okolo krylovogo
profilia v kanalakh s pronitsaemymi granitsami). A. A. Blynskaia and
lu. B. Lifshits. Akademiia Nauk SSSR, lzvestiia, Mekhanika Zhid-
kosti i Gaza, Sept.-Oct. 1980, p. 99-107. 20 refs. In Russian.

The analysis deals with two-dimensional transonic gas flows past
a wing in a wind tunnel with perforated walls. The values of the flow
parameters are determined from a numerical solution of a certain
boundary value problem for the velocity potential equations, which
models the gas flow past a wing in a channel with perforated walls.
The results obtained are used to construct an asymptotic theory of
the influence of the wind tunnel height and the freestream Mach
number on the characteristics of the flow over a wing. V.P.

A81-13544 # Determination of the vorticity of a small-
aspect-ratio wing in hypersonic flow (Ob opredelenii zavikhrennosti
na kryle malogo udlineniia pri giperzvukovom obtekanii). V. N.
Golubkin. Akademifa Nauk SSSR, lzvestiia, Mekhanika Zhidkosti i
Gaza, Sept.-Oct. 1980, p. 175-178. 6 refs. In Russian.

In the present paper, a formula for the flow component of
vorticity on a small-aspect-ratio wing in hypersonic gas flow is
derived within the framework of shock layer theory. It is shown that
for some specific wing configurations and flow conditions, the
structure of the flow can be significantly affected by large local
values of vorticity. V.P.

A81-13548 # Attainability of an attached flow in a nozzle
with heavily curved walls (O vozmozhnosti bezotryvnogo techeniia v
sople s sil'no izognutymi stenkami). N. A. Podsypanina, E. G.
Shifrin, and M. A. Shulakov. Akademiia Nauk SSSR, lzvestiia,
Mekhanika Zhidkosti i Gaza, Sept.-Oct. 1980, p. 188, 189. 6 refs. In
Russian.

A81-13570 # Sound generation by vortex shedding from a
profile within a channel (Issledovanie generatsii vikhrevogo zvuka pri
obtekanii profilia v kanale). M. A. iI'chenko, A, N. Rudenko, and V.
L. Epshtein. Akusticheskii Zhurnal, vol. 26, Sept.-Oct. 1980, p.
708-717. 9 refs. In Russian.

The paper deals with an experimental investigation of sound
generation by vaqrtex shedding from plates of various profiles in a
channel of rectangular cross section (150 x 50 mm). The influence of
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the plate profile, Mach number (0.05 to 0.3), and pressure {{1.05 to
25) x 10 to the fifth) on the frequency and amplitude of the
generated oscillations was investigated. The resulits obtained were
interpreted qualitatively. V.P.

AB81-13573 # Influence of boundary-layer suction on the
emission spectrum on a thin plate performing oscillations under the
action of pressure pulsations (O vliianii otsosa pogranichnogo sloia na
spektr izlucheniia tonkoi plastiny, kolebliushcheisia. pod deistviem
pul’satsii davleniia). R. A. Mkhitarov. Akusticheskii Zhurnal, vol. 26,
Sept.-Oct. 1980, p. 772-775. 5 refs. In Russian.

The mean square sound pressure is calculated for a thin
rectangular plate performing oscillations under the action of pressure
pulsations in the boundary layer. Calculations are carried out for a
freestream Mach number of 0.4, a Reynolds number of 5 x 10 to the
fourth, and a suction intensity of 4.2 x 10 to the -3rd power. The
mean square sound pressure is found to decrease, as compared to the
flow conditions in the absence of suction, at low and moderate
frequencies, and to increase at high frequencies. V.P.

A81-13612 Crack propagation in panels of pressurized
fuselages upon simultaneous action of cyclic loading by pressuriza-
tion and high-frequency vibrations. N. A. Mozzherova {Tsentral'nyi
Aerogidrodinamicheskii Institut, Zhukovski, USSR). (Problemy
Prochnosti, Jan. 1980, p. 63-66.) Strength of Materials, vol. 12, no.
1, Sept. 1980, p. 68-72. 8 refs, Translation.

It'is emphasized that the science and crafts associated with the
parting of solids are of considerable industrial, cultural and historical
interest. Some principles of the modern theory of fracture which
may be relevant to the controlled separation of a solid into pieces are
reviewed. The use of path independent integrals in the analysis of
indentation fracture is discussed, and some of the subtleties involved
in treating the motion, deviation and forking of cracks and the
energy balance in crushing and shattering are considered. The paper
concludes with a brief account of some recent work on the theory of
flint knapping and of the influence of the environment on the
fracture process. (Author)

A81-13741 # A finite-span wing in transonic flow (Krylo
konechnogo razmakha v tran_szvukovom potoke). V. A. Eremenko
and O. S. Ryzhov (Akademiia Nauk SSSR, Vychislitel'nyi Tsentr,
Moscow, USSR). Akademiia Nauk SSSR, Doklady, vol. 254, no. 2,
1980, p. 313-316. 14 refs. In Russian.

The paper considers the steady transonic flow past a finite-span
wing with marked!y subsonic flow at infinitely distant points; under
these conditions regions can form on both sides of the wing in which
the Mach number exceeds 1. The problem is solved by a finite-
difference scheme that is based on the relaxation method. It is shown
that if the velocity of the oncoming flow is sufficiently great, the
local supersonic zones merge, going outside of the limits of the wing,
both behind and to the sides. An increase in the span of the wing
leads to an increase in the size of the regions with local supersonic
flow. P.T.H.

A81-13753 # Harmonically oscillating airfoil in transonic
stream of air. J. Benetka and Z. Pernica. Zprava VZLU, no. Z-34,
1980, p. 1-12. 8 refs.

Results are presented for pressure and optical measurements of
an oscillating model of a NACA 0012 airfoil in a steady flow at Mach
numbers of 0.4 to 0.96. The color schlieren technique is used for
flow visualization in the experiments. The results obtained show that
the damping nature of the aerodynamic forces can be misinterpreted
if the analysis is restricted to the first harmonic. F.G.M.

AB81-13811 Experiments on the validity of ground effect
predictions for static noise testing of propeller aircraft. G. J. J.
Ruijgrok (Deift, Technische Hogeschool, Delft, Netherlands). Journal
of Sound and Vibration, vol. 72, Oct. 22, 1980, p. 469-479. 16 refs.

The practical importance of an advanced ground effect theory
for the prediction of free field noise spectra from static field



measurements above grassiand is investigated. Empirical noise data
from a ground-based light propeller aircraft are compared with
predictions. The results show that short range propagation of low
frequency noise is adequately described by theory. It is also shown,
however, that at intermediate and high frequencies detailed experi-
ments on ground interference effects remain required to determine
the characteristics of the noise source. (Author}

A81-13824 Application of the equivalent surface source
method to the acoustics of duct systems with non-uniform wall
impedance. M. Namba (Kyushu University, Fukuoka, Japan} and K.
Fukushige (Toyota Motor Co., Ltd., Higashifuji Technical Center,
Shizuoka, Japan). Journal of Sound and Vibration, vol. 73, Nov. 8,
1980, p. 125-146. 6 refs.

The paper outlines the application of the equivalent surface
source method 1o the analysis of the acoustic field in a partially lined
duct with arbitrarily nonuniform wall impedance. Lined sections of
the duct wall are represented by unsteady mass source singularities,
the strengths of which are determined by solving integral equations.
The method is applicable to lined walls of impedance which is
nonuniform in the streamwise and/or circumferential direction.
Numerical examples are given to show the effects of various design
parameters on sound attenuation. {Author)

A81-13860 Towing tank tests on model wind turbine
rotors. M. G. Woollard and R. T. Griffiths (Swansea, University
College, Swansea, Wales). In: Wind Energy Workshop, 1st, Cranfield,
Beds., England, April 19, 20, 1979, Proceedings.
London, Multi-Science Publishing Co., Ltd.,, 1979, p. 78-85. 9 refs.
Experimental wind turbine performance data may be obtained
from measurements made in the natural wind or from tests on wind
tunnel models, with the associated problems of assessment of wind
speed and blockage effects respectively. Another method, suggested
here, is to tow a model turbine through a water tank and this
technique has been developed as a student project at University
College, Swansea. The torque, rotationa! and towing speeds are
continuously monitored by a computer, enabling the performance
characteristics to be determined over a complete range of tip speed
ratios. The results are sufficiently encouraging to stimulate further
development of the technique. {Author)

A81-13870 Improving the mechanical load matching of
wind energy converters. J. C. Dixon {Open University, Milton
Keynes, Bucks., England}. In: Wind Energy Workshop, 1st, Cranfield,
Beds., England, April 19, 20, 1979, Proceedings.

London, Multi-Science Publishing Co., Ltd., 1979, p. 181-189;
Discussion, p. 185. 5 refs.

The efficiency of the conventional design of the windpump as
an energy converter is about 0.05. This is due to three main factors:
(1) rotor aerodynamics, with an efficiency of 0.3; (2) bad matching
of pump to rotor with speed variation, with an efficiency of 0.4; and
(3) cyclic variations of torque required by the pump, with an
efficiency of 0.4. A high-speed horizontal axis rotor or vertical axis
rotor, although economically attractive, has a torque characteristic
particularly unsuitable for use with a typical positive displacement
pump. Some methods of avercoming these difficulties are compared.
The use of controlled leakage on a basically positive displacement
pump can be used to overcome cyclic pump-torque problems and
low rotor starting torques. There are several possibilities for
improving matching across the speed range including variable swept
volume, and variable volumetric efficiency possibly by utilizing the
inertia of the pumped fluid. {Author)

A81-13873 Wind speed measurement for wind turbine
testing. D. W. Bridson (Exeter, University, Exeter, England). In:
" Wind Energy Workshop, 1st, Cranfield, Beds., England, April 19, 20,
1979, Proceedings. London, Multi-Science Pub-
lishing Co., Ltd., 1979, p. 208-217.
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The characteristics of wind velocity and its measurement are
discussed taking into account wind direction, wind speed, and
meteorological pressure, The turbine parameters including the rotor
diameter, aerodynamics, and response rate, accuracy, and cost of
wind speed instrumentation are described; currently available equip-
ment such as anemometers, pitot tubes, and laser interferometers are
considered. Field measurem?riis_—using pitot/static tubes which
achieve a fiat directional response of minimum 45 deg in azimuth
and pitch and a hot wire anemometer in which the fragile wire is
embedded in resin are reported. AT.

A81-13925 # Experimental investigations on a harmonically
swinging trail edge flap with a space (Experimentelle Untersuchungen
an einer harmonisch schwingenden Hinterkantenklappe mit Spalt).
K. Kienappel (Deutsche Forschungs- und Versuchsanstalt fir Luft-
und Raumfahrt, Institut fir Aeroelastik, Géttingen, West Germany),
D. Round, and A. Vasel (Messerschmitt-Bélkow-Blohm GmbH,
Hamburg, West Germany). Deutsche Gesellschaft fir Luft- und
Raumfahrt, Jahrestagung, 13th, Braunschweig, West Germany, May
28-30, 1980, Paper 80-029. 17 p. In German.

Non-steady flow around a wing with a swinging trail edge flap
and flow through space is examined. An experimental model with a
profile depth of 1 m and an aspect ratio of 1.5 is discussed.
Experiments were carried outin a3 m x 3 m low speed channel with
an air speed of 50 m/sec. Measuring instruments with vector
components are used to obtain non-steady pressure measurements.
Emphasis is placed on the angle of incidence, the stationary flap
angle, and the reduced frequency. Suitable agreement is found
between a simplified theory and the experimental results in lower
frequencies with a closed space for zero lift. Deviations are observed
with increasing frequency in the flap angle and the angle of
incidence. R.C.

A81-14075 /4 On the utilization of hydrogen as a fuel for gas
turbine. | - On the utilization of low temperature exergy of liquid
hydrogen. Y. Tsujikawa and T. Sawada (Osaka Prefecture, Universi-
ty, Sakai, Japan). JSME, Bulletin, vol. 23, Sept. 1980, p. 1506-1513.
5 refs.

In order to utilize the low temperature exergy of the liquid
hydrogen, the characteristic of a gas turbine cycle employing a
precooler and an auxiliary hydrogen turbine is discussed. The
thermal efficiency and specific output of this cycle are superior to
those of the simple cycle gas turbine which has the same compo-
nents’ efficiencies. The low temperature exergy is converted to work
by decreasing the compressor input and hydrogen turbine output
added. The merit of improvements in specific output of this cycle is
about 20 percent of that of the simple cycle. The pressure loss
coefficient of the precooler is very critical to the merit of
improvements of the thermal efficiency. The critical value is about 5
percent. The thermal efficiency and the specific output are increased
with an increasing ambient temperature, thus the performance
degradation of the simple cycle gas turbine at high ambient
temperature can be improved by introducing a precooling system.

(Author)

A81-14228 # Energy conservation through cogeneration. J.
C. Solt (Solar Turbines International, San Diego, Calif.). In: Energy
alternatives: An assessment; Proceedings of the Sixth Annual
UMR-DNR Conference on Energy, Rolta, Mo., October 16-18, 1979.
Volume 6. Rolla, Mo., University of Missouri-
Rolla, 1980, p. 22-29.

The use of gas turbine engines to provide site-generated electric
power in industrial applications is discussed and a methodology for
evaluating the benefits of a cogeneration system is presented.
Analysis indicates that the economics of cogeneration type systems is
particularly favorable for process industries with a high usage factor
and a high thermal requirement, such as natural gas processing;
petrochemical and refining; paper and pulp; food processing; textiles,
clay, cement, and glass; lumber and wood products; and metals. V.L.



A81-14241

A81-14241 Carrier system simplifies freight handling - A
new technical concept for Lufthansa’s Frankfurt facility. L. Knepper
{Carl Schenk AG, Darmstadt, West Germany). Airport Forum, vol.
10, Oct. 1980, p. 13, 14, 16-18.

The paper deals with Lufthansa's large complex air cargo
terminal at the Frankfurt airport, to be completed in November
1981. Using specially designed carriers for pallets and containers,
rollboxes, and a 23-m high, 103-m long container racking system, the
cargo terminal will be able to handle 500,000 tons of freight per year
at a vastly improved rate. V.P,

A81-14242 The future of airfreight - NASA study looks
into the next century. Airport Forum, vol. 10, Oct. 1980, p. 20, 22,
23 (5 ff.).

In the present paper, the results of Cargo/Logistic Airlift System
Study (CLASS) are summarized. The study is concerned with the
future of airfreight in the United States and its trading partners. Key
portions of the findings contained in the CLASS Summary Volume
are presented, along with highlights from ‘The Air Cargo Structure’
and ‘Future Air Cargo Aircraft’, contained in the same volume. V.P.

A81-14243 Energy-saving ramp lighting with high-pressure
sodium lamps. C.-H. Zieseniss (Philips GmbH, Hamburg, West
Germany). Airport Forum, vol. 10, Oct. 1980, p. 75-77.

With increasing energy costs, airport ramp lighting systems have
become a major cost factor in airport operational costs. The present
discussion of the costs and characteristics of various lighting systems
leads to the conclusion that only high-pressure metal halide lamps or
high-pressure sodium lamps are suitable for airport purposes, and
that the sodium lamps are the more cost effective. V.P.

A81-14254 A lightning protection program for the F-16
fly-by-wire system. C. S. Droste, R. T. Zeitler (General Dynamics
Corp., Fort Worth, Tex.), and J. L. Dabold {USAF, Aeronautical
Systems Div., Wright-Patterson AFB, Ohio). In: International
Symposium on Electromagnetic Compatibility, 21st, San Diego,
Calif., October 9-11, 1979, Proceedings. New
York, Institute of Electrical and Electronics Engineers, Inc., 1979, p.
49-55.

The F-16 is the first operational aircraft with a fly-by-wire
system where flight control is completely dependent on electrical/
electronic circuitry. Because of this fly-by-wire system, a program
was conducted to design the aircraft against the effects of lightning.
Particular concern was paid to lightning-induced voltages and
currents which could be coupled into the flight critical systems and
subsequently cause damage to sensitive electronic components. This
paper is an account of the lightning susceptibility test program
performed on the F-16 fly-by-wire system and how that system was
hardened against the effects of lightning. {Author)

A81-14255 Mutltiple-component lightning high-current
testing. E. H. Schulte {McDonnel! Aircraft Co., St. Louis, Mo.). In:
International Symposium on Electromagnetic Compatibility, 21st,
San Diego, Calif., October 9-11, 1979, Proceedings.

New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 56-61. 10 refs.

In the present paper, an attempt is made to show that certain
test hardware must be subjected to a simulated lightning test
waveform that consists of more than one lightning component
{combinations of HPC, RHPC, IC, and CC) in order to obtain
meaningful test results. The feasibility, though admittedly difficult,
of coupling various generators to obtain the desired multiple-
component lightning test waveform is demonstrated. V.P.

A81-14257 Lightning near fields generated by return
stroke current. R. A. Peariman {McDonnell Aircraft Co., St. Louis,
Meo.). In: International Symposium on Electromagnetic Compatibil-
ity, 21st, San Diego, Calif.,, October 9-11, 1979, Proceedings.
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New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 68-71. 8 refs.

A return stroke model was constructed to predict the nearby
electromagnetic fields (20-200 meters from the channel) as a
function of lightning parameters such as return stroke velocity, pulse
rise time, and path tortuosity. It is shown that path tortuosity is not
a major factor in the nearby induced fields. The electric field near
the channel is predominantly electrostatic and proportional to the
reciprocal of the wave velocity. The large magnitude of all field
components in the vicinity of the channel suggests that a nearby
strike could pose a real threat to aircraft electrical systems, even
though the aircraft itself is not struck. B.J.

A81-14258 VHF-UHF precipitation-static  interference
effects on aircraft. J. D. Robb (Lightning and Transients Research
Institute, St. Paul, Minn.), D. J. Brady, and L. Donatich (Fairchild
Republic Co., Farmingdale, N.Y.). In: International Symposium on
Electromagnetic Compatibility, 21st, San Diego, Calif., October
9-11, 1979, Proceedings. New York, Institute of
Electrical and Electronics Engineers, {nc., 1979, p. 72-76. Contract
No. F33657-76-C-0500. .

Experimental studies of military and commercial aircraft have
disclosed that severe interference is caused by electrically isolated
metallic sections on the aircraft exterior which become charged by
frictional contact with atmospheric particles and then spark over to
the airframe. Also observed in the studies was receiver desensitization
resulting from corona discharges from commercial grounded type
VHF-UHF antennas. It is found that all VHF-UHF antennas having
corona discharges from exposed metallic extremities may suffer this
desensitization in flight without the flight crew being aware of it
since the interference does not break the squeich. B.J.

A81-14259 A design guide for lightning protection of
aircraft. J. A. Plumer (Lightning Technologies, Inc., Pittsfield, Mass.).
In: International Symposium on Electromagnetic Compatibility,
21st, San Diego, Calif., October 9-11, 1979, Proceedings.

New York, Institute of Electrical and Electronics
Enaineers, Inc., 1979, p. 77-84. 22 refs.

Basic steps in the design of lightning protection are (1) the
determination of lightning strike zones, (2) the establishment of the
lightning environment, (3) the identification of vulnerable systems or
components, (4) the establishment of protection criteria, (5) the
design of lightning protection, and (6} the verification of protection
adequacy by test. Sets of checklists are provided for typical aircraft
systems together with reference to sources of further information.
Hardware discussed includes externally mounted components, non-
metallic structures, fuel system hardware, and control surfaces. B.J.

A81-14260 RF compatibility-environment to component
part. P. McBrayer (McDonnell Aircraft Co., St. Louis, Mo.) and B.
Showalter {General Electric Co., Binghamton, N.Y.). In: Inter-
national Symposium on Electromagnetic Compatibility, 21st, San
Diego, Calif., October 9-11, 1979, Proceedings.
New York, Institute of Electrical and Electronics Engineers, Inc.,
1979, p. 91-95.

The Navy F-18 fighter aircraft’s radio frequency environment on
a carrier deck is known from MIL-HB-235. These levels have been
analyzed by method of moments and tradeoffs were made for the
aircraft weight and the equipment costs which initiated the develop-
ment of high RF current filter pin connectors. Special tests and
procedures were developed for these connectors. This paper discusses
the analysis and trade study results and the general design and
application techniques for filter pin connectors. The special test
procedures for high RF current tests and lightning tests are discussed,
and general results of the tests are presented. {Author)

A81-14263 The RAE research and development program
on EMC for aircraft and flight weapons systems. J. M. Thomson
(Royal Aircraft Establishment, Farnborough, Hants., England}. In:
International Symposium on Electromagnetic Compatibility, 21st,



San Diego, Calif., October 9-11, 1979, Proceedings.
New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 118-123. 12 refs.

Some of the main features of the RAE's EMC R&D program are
described. Attention is given to the following areas of research:
definition of the external electromagnetic environment, the coupling
of the external environment into the interior, the definition of the
internal electromagnetic environment, equipment specifications and
test methods, aircraft specifications and test methods, and design for
compatibility. B.J.

A81-14264 Electrical bonding in aircraft. J. Brettle and M.
W. Baskerville (Plessey Co., Ltd., Allen Clark Research Centre,
Towcester, Northants., England). In: International Symposium on
Electromagnetic Compatibility, 21st, San Diego, Calif., October
9-11, 1979, Proceedings. New York, Institute of
Electrical and Electronics Engineers, Inc., 1979, p. 124-130. Re-
search supported by the Ministry of Defence,

The requirements for reliable low impedance efectrical bonds in
aircraft are discussed. The problems of making bonds and the often
competing requirements of corrosion protection and low interface
resistance are described. Some preliminary results on the electrical
properties of carbon fibre composite (CFC) materials and bonding of
CFC are presented. (Author)

A81-14265 Determination if fiber-optic immunity is ade-
quate for deployment in the V/STOL airframe. J. A. Birken {U.S.
Navy, Naval Air Systems Command, Washington, D.C.). In: Interna-
tional Symposium on Electromagnetic Compatibility, 21st, San
Diego, Calif., October 9-11, 1979, Proceedings.

New York, Institute of Electrical and Electronics Engineers, Inc.,
1979, p. 131, 132.

Non-metaliic materials will replace aluminum in the V/STOL
airframe. Fiber-optics are being considered to compensate the
material’s low frequency transparency. Quantitative predictions and
measurements are being conducted to assure that fiker-optic immun-
ity is adequate and essential. {Author)

A81-14267 A case for submicrosecond rise-time lightning
current pulses for use in aircraft induced-coupling studies. D. W.
Clifford (McDonnell Aircraft Co., St. Louis, Mo.}, E. P. Krider
(Arizona, University, Tucson, Ariz.), and M. A. Uman (Florida,
University, Gainesville, Fla.}. In: (nternational Symposium on
Electromagnetic Compatibility, 21st, San Diego, Calif., October
911, 1979, Proceedings. New York, Institute of
Electrical and Electronics Engineers, Inc., 1979, p. 143-149. 22 refs.
Recent measurements of lightning return stroke currents made
using both direct and indirect techniques are reviewed and summar-
ized. The data indicate that return stroke current pulses exhibiting
submicrosecond rise times are common. Slower rise times reported
previously may have been due to instrumentation limitations and, in
some cases, to thé investigator's definition of rise time. The earlier
measurements led to the 2 x 50-microsecond current waveform
which is the basis for lightning simulation specifications used in the
aerospace industry. Laboratory induced-coupling studies and theore-
tical considerations are reported which indicate that, for aircraft
work, use of the traditional 2 x 50-microsecond waveform represents
inadequate testing, since the more realistic, faster pulses contain

frequency components in the range of aircraft system resonances.
{Author)

AB1-14268 New techniques for the measurement of
natural and simulated lightning phenomena. L. C. Walko and T. J.
Seymour {USAF, Flight Dynamics Laboratory, Wright-Patterson
AFB, Ohio). In: International Symposium on Electromagnetic
Compatibility, 21st, San Diego, Calif., October 9-11, 1979, Proceed-
ings. New York, Institute of Electrical and
Electronics Engineers, Inc., 1979, p. 156-159. 8 refs.

New lightning measurement and simulation techniques have
evolved from the need to develop improved aircraft lightning
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protection systems. This paper describes several such techniques with
emphasis on the Lightning Simulation Test, and the Lightning
Transient Analysis. Particular attention is given to the use of the
Moebius loop magnetic field sensor, and to the use of digital
processing equipment. B.J.

A81-14269 Evaluation of lightning-induced transients in
aircraft using high-voltage shock excitation techniques. D. W.
Clifford and K. S. Zeisel {(McDonnell Aircraft Co., St. Louis, Mo.).
tn: International Symposium on Electromagnetic Compatibility,
21st, San Diego, Calif., October 911, 1979, Proceedings.

New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 160-166. 10 refs.

The time history of a longspark discharge to a simulated
in-flight aircraft and the corresponding transient signals induced on
an internal wire pair were measured. Three separate induced coupling
conditions related to the aircraft/lightning interaction process have
been identified, and each condition has been studied. The three
faboratory conditions are believed to be analogous, respectively, to
nearby lightning, stepped-leader attachment and return stroke
discharge. A unique arrangement of high-voltage (long-spark) genera-
tors, electrically floating E-field sensors, fiber optic data links and
transient digital recorders was used in this study. Using this
equipment, high-voltage shock excitation tests have been developed
for each condition and have been labeled E-dot, V-dot and I-dot,
respectively, since in each case the induced coupling depends upon
the time rate of change of the excitation source. (Author)

A81-14270 Analyst/lAP interface and interactive graphics.
S. J. Kubina, H. Widmer, and M. Vuille {Concordia University,
Montreal, Canada). In: International Symposium on Electromagnetic
Compatibility, 21st, San Diego, Calif., October 9-11, 1979, Proceed-
ings. New York, Institute of Electrical and
Electronics Engineers, Inc., 1979, p. 194-197. Department of Supply
and Services Contract No. 2SU-76-00253.

AAPG is an ECM analysis code that has been developed to make
the man-computer interaction more natural, rapid, and productive.
The user communicates with the computer program via a collection
of graphical input/output modules, whereby he receives (almost
instantaneously) plots, illustrations, and tables of desired informa-
tion; the user is allowed to redesign subsystems and recompute the
narrowband EMI margins as often as he requires during a single
terminal session. AAPG is modularized into four independent
packages, three for display of information and one for new input.
This paper describes the structure of AAPG, and illustrates the
effectiveness of each of the four graphics packages in interfacing the
analyst to computer methodology for EMC analysis. B.J.

AB81-14280 Antenna-to-antenna coupling in aircraft radio
systems. D. A. Bull and B. W. Smithers (Electrical Research
Association, Ltd., Leatherhead, Surrey, England). In: International
Symposium on Electromagnetic Compatibility, 21st San Diego,
Calif., October 9-11, 1979, Proceedings: - New
York, Institute of Electrical and Electronics Englneers inc., 1979, p.
274-281. 7 refs. Research sponsored by the Ministry of Defence
{Procurement Executive).

Interactions between co-sited antennas on airframes can serious-
ly limit the performance of control, guidance and communications
systems. Much ground and in-flight data has been gathered and
laboratory investigations have indicated where improvements can be
made. Empirical formulae have been developed which are applicable
for both in-band and out-of-band frequencies. {Author)

A81-14300 # Numerical prediction of bypass engine jet
noise. C. H. Berman (Boeing Commercial Airplane Co., Seattle,
Wash.). American Institute of Aeronautics and Astronautics, Aero-
acoustics Conference, 6th, Hartford, Conn., June 4-6, 1980, Paper
80-1006. 12 p. 21 refs.

The bypass engine jet noise prediction method described here
evolved from an earlier single jet computer program that calculates
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both flow and noise. The major modifications involved the turbu-
lence modeling of dual flows. Noise results are shown for high and
low bypass engines and for inverted flows. Flight effect noise
comparisons are made between the computer results and wind tunnel
measurements. The capability of the earlier program to remove a
singularity in the Lilley sound propagation equation is retained in the
present program. {Author)

AB1-14388 # The technical contributions of the Wright
brothers to aviation. W. H. Arata, Jr. {American Institute of
Aeronautics and Astronautics, Inc., New York, N.Y.). In: Interna-
tional Council of the Aeronautical Sciences, Congress, 11th, Lisbon,
Portugal, September 10-16, 1978, Proceedings. Volume 2.

Cologne, International Council of the Aeronautical
Sciences, 1980, p. 6-13.

Seventy-five years ago, the Wright brothers, Wilbur and Orville,
successfully completed the world’s first aircraft flight. In less than
five years, they designed, constructed, and tested a series of gliders,
leading to their first Wright Flyer. In the present paper, their efforts
are summarized placing emphasis on the technical accomplishments.

V.P.

A81-14389 # Application of advanced technology for im-
proving the integration of engine and airframe for future transport
aircraft. R. Hilbig, K.-D. Klevenhusen, G. Krenz, and R. Smyth
(Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany). In: International Council of the Aeronautical Sciences,
Congress, 11th, Lisbon, Portugal, September 10-16, 1978, Proceed-
ings. Volume 2. Cologne, International Council
of the Aeronautical Sciences, 1980, p. 14-32. 14 refs.

The engine-over-wing installation, making optimum use of
positive interference effects between engine and airframe, is exam-
ined. A novel concept of ‘over-the-wing blowing’ is introduced, that
uses a wing stub called the ‘nacelle wing’ above and ahead of the
main wing for attachment of the engine nacelle. This solution makes
it possible to keep the wing free of pylon disturbances, demands a
minimum of complexity, and makes use of proven components.
Measurements show a potential for 25% improvement in maximum
lift and up to 80% for lift over drag. The engine location above the
wing eliminates problems associated with ground clearance and
classical high-speed interference drag problems of high bypass-ratio
engines with the main wing. Investigations show that the proposed
configuration will contribute to the improvement of the overail
performance of future transport aircraft. The evaluation of noise
characteristics show the possibilities of a significant noise reduction
to meet or even overfulfill future, more stringent noise requirements.

S.S.

A81-14390 # The effects of noise on laminar flow control
drag reduction systems. J. S. Gibson (Lockheed-Georgia Co.,
Marietta, Ga.). In: International Council of the Aeronautical
Sciences, Congress, 11th, Lisbon, Portugal, September 10-16, 1978,
Proceedings. Volume 2. Cologne, International
Council of the Aeronautical Sciences, 1980, p. 33-39. 24 refs.

The nature of boundary layer transition from laminar to
turbulent flow and the problem of noise as a transition triggering
mechanism are described. For historical perspective, the noise
sources and laminar flow/noise criteria relative to the X-21A laminar
flow control (LFC) research aircraft are reviewed. A more detailed
review is given for a passenger LFC transport aircraft, which includes
the definition of noise sources, noise predictions on aircraft LFC
surfaces, and critically affected LFC areas. Current activities in the
area of noise effects on laminar flow are briefly discussed, as are
conclusions regarding needed research. {Author)

AB1-14391 # Study of a variable sweep wing in sub or
transonic flow (Etude d’une aile & fleche variable en écoulement sub
ou transsonique). F. Manie, C. Rehbach, and V. Schmitt (ONERA,
Chatillon-sous-Bagneux, Hauts-de-Seine, France). In: International
Council of the Aeronautical Sciences, Congress, 11th, Lisbon,
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Portugal, September 10-16, 1978, Proceedings. Volume 2.

Cologne, International Council of the Aeronautical
Sciences, 1980, p. 45-58. 15 refs. In French. (ONERA, TP no.
1978-106)

Detailed experiments were performed on models of a variable
sweep wing emphasizing in particular flow separation and appearance
of vortex structures at low speeds and the formation of shock waves
at transonic speeds. The results of these tests have been compared
with those of calculations made by available procedures such as a
panel method for unseparated flows and an unsteady method based
on a volume discretization of the vortex vector for separated flows.
Transonic flows were calculated using relaxation methods based on
the perturbation theory and on the full potential equation. {Author)

A81-14392 ¥# Design and analysis of slat systems in transonic
flow. B. Arlinger (Saab-Scania AB, Linkoping, Sweden) and W.
Schmidt (Dornier GmbH, Friedrichshafen, West Germany). In:
International Council of the Aeronautical Sciences, Congress, 11th,
Lisbon, Portugal, September 10-16, 1978, Proceedings. Volume 2.

Cologne, International Councit of the Aeronauti-
cal Sciences, 1980, p. 59-70. 15 refs. Research supported by
Saab-Scania AB; Bundesministerium der Verteidigung Contract No.
T/R-421/70005/72403.

A numerical method for the analysis of two-dimensional
trarisonic flow around two-element airfoil configurations has been
extended to treat mixed analysis and design problems. By prescribing
the pressure distribution along a part of one airfoil a new contour
shape results. The method also works for thick trailing edges. Results
are presented which show the redesign of slat lower surfaces. The
boundary layer is accounted for in a couple of calculations where the
displacement thickness has been added to the original shapes. A
systematic analysis series is also presented of the effect of various
geometric parameters on the pressure distribution about a slat-airfoil
configuration. (Author)

AB1-14393 # Qualitative calculations of transonic dragrise
characteristics using the equivalence rule. Y. C.-J. Sedin (Saab-Scania
AB, Linkoping, Sweden). In: International Council of the Aeronauti-
cal Sciences, Congress, 11th, Lisbon, Portugal, September 10-16,
1978, Proceedings. Volume 2. Cologne, Inter-
national Council of the Aeronautical Sciences, 1980, p. 71-84. 21
refs. Research supported by the Swedish Defence Material Adminis-
tration.

The aerodynamic drag is very important to the performance of
an aircraft. The present work is to find out if and how the classical
transonic equivalence rule can be used in zero-lift drag-rise calcula-
tions of configurations with moderate spanwise extensions. Some
preliminary calculations of dragrise due to lift have also been
considered. The calculations were aimed at qualitative rather than
quantitative answers, A number of applications are shown for real
aircrafts and wind tunnel models. Results are compared with
performance data and tunnel tests. The wave drag is computed by
numerically solving the nonlinear smail perturbation equation about
an equivalent axisymmetric body, {Author)

AB1-14394 * ¥ A nonlinear, discrete-vortex-perturbation
method for unsteady lifting-surface problems with edge separations.
0. A. Kandil {Old Dominion University, Norfolk, Va.) and M. Page.
In: International Council of the Aeronautical Sciences, Congress,
11th, Lisbon, Portugal, September 10-16, 1978, Proceedings. Vol-
ume 2. Cologne, International Council of the
Aeronautical Sciences, 1980, p. 85-93. 8 refs. Grant No. NsG-1262.

The nonlinear-discrete vortex method is coupled with a pertur-
bation method to solve the problem of a rectangular wing with small
oscillation about high angles of attack. The sofution of the problem
is based on decoupling the steady and unsteady effects. The steady
part of the problem is a nonlinear one and is solved by the
nonlinear-discrete vortex method. The unsteady part of the problem
is a linear one and is solved directly without any iteration. So far, the



developed method is restricted to flat rectangular surfaces with
pitching oscillations. Total and distributed loads of several rectangu-
lar wings are presented as numerical results. {Author)

A81-14395 # Acoustic fatigue assessment in the design of
aerospace vehicles. M. Borri {Milano, Politecnico, Milan, Italy) and G.
Cavallini (Pisa, Universitd, Pisa, ltaly). In: International Council of
the Aeronautical Sciences, Congress, 11th, Lisbon, Portugal, Septem-
ber 10-16, 1978, Proceedings. Volume 2.

Cologne, International Council of the Aeronautical Sciences, 1980,
p. 127-138. 31 refs. Research supported by the Consiglio Nazionale
delle Ricerche.

The importance of acoustic fatigue problems is well established
in the design of aircraft structures. In the field of aerospace
structures the importance of such problems is likely to increase, since
the trend in space missions is toward the use of powerful
multimission reusable vehicles. In facing acoustic fatigue problems,
both safe-life and damage tolerant design criteria may be followed.
This paper gives an account of the approaches based on both criteria.
in particular the role of input data {acoustic field characteristics,
damping, fatigue and crack growth data) and the reliability of service
life evaluation are discussed. {Author)

A81-14397 ¥ Active suppression of aircraft flutter. H. Hon-
linger and A. Lotze (Messerschmitt-Bélkow-Blohm GmbH, Munich,
West Germany). In: International Council of the Aeronautical
Sciences, Congress, 11th, Lisbon, Portugal, September 10-16, 1978,
Proceedings. Volume 2, Cologne, International
Council of the Aeronautical Sciences, 1980, p. 158-168, 7 refs,
Research supported by the Bundesministerium der Verteidigung.
Active control systems which suppress aircraft store vibrations
and flutter use additional vanes mounted on the external stores
which generate counteracting aerodynamic forces. The system was
flight tested on a FIAT G91/T3 showing that it could stabilize an
aircraft for a high speed increment above the flutter velocity. The
system can also be used as a mode excitation method for improved
flight flutter for aircraft with wing mounted stores. AT.

A81-14473 How will it be possible to pass from ILS to
MLS (Comment sera-t-il possible de passer de I'ILS au MLS). O.
Carel. Navigation (Paris), vol. 28, Oct. 1980, p. 426-437. In French.

Various aspects of the transition from ILS to MLS are discussed.
Attention is given to the historical background, the advantages of
MLS compared to ILS, the current situation, problems associated
with MLS, and the transition program and schedule. B.J.

A81-14475 * # Numerical prediction of vortex cores of the
leading and trailing edges of delta wings. O. A. Kandil (Old Dominion
University, Norfolk, Va.). International Council of the Aeronautical
Sciences, Congress, 12th, Munich, West Germany, Oct. 12-17, 1980,
Paper. 14 p. 44 refs. Grant No. NsG-1560.

The purpose of the present paper is to predict the roll-up of the
vortex sheets emanating from the feading- and trailing-edges of delta
wings with emphasis on the interaction of vortex cores beyond the
trailing edge. The motivation behind the present work is the recent
experimental data published by Hummel. The Nonlinear Discrete-
Vortex method (NDV-method) is modified and extended to predict
the leading- and trailingvortex cores beyond the trailing edge. The
present model alleviates the problems previously encountered in
predicting satisfactory pressure distributions. This is accomplished by
lumping the free-vortex lines during the iteration procedure. The
leading- and trailing-edge cores and their feeding sheets are obtained
as parts of the solution. The numerical results show that the
NDV-method is successful in confirming the formation of a
trailing-edge core with opposite circulation and opposite roll-up to
those of the leading-edge core. This work is a breakthrough in the
high angle of attack aerodynamics and moreover, it is the first
numerical prediction done on this problem. {Author)
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A81-14581 Solution of nonautomodeled problems of
boundary-layer theory taking into account nonstationary conjugate
heat exchange and blowing. V. I. Zinchenko and E. G. Trofimchuk
(Tomskii Gosudarstvennyi Universitet, Tomsk, USSR). {/nzhenerno-
Fizicheskii Zhurnal, vol. 38, Mar. 1980, p. 543-550.) Journal of
Engineering Physics, vol. 38, no. 3, Sept. 1980, p. 327-332. 8 refs.
Translation.

A solution is obtained to a conjugated heat transfer problem,
involving a system of nonself-similar boundary layer equations, the
equation of energy conservation in a porous body, and the energy
conservation law at an interface. A numerical analysis of the
supersonic flow of a perfect gas past a porous spherical shell leads to
a heat-flux relationship, using which it proved possible to obtain
analytical solutions to a variety of problems, which agree well with
the results of numerical integration. L.M.

A81-14592 X-ray pulse method for investigation of the
internal structure of a fuel jet, V. K. Baev, A. N. Bazhaikin, E. I.
Bichenkov, A. A. Buzukov, R. L. Rabinovich, and B. P. Timoshenko.
(PMTF - Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki,
Jan.-Feb. 1980, p. 105-111.) Journal of Applied Mechanics and
Technical Physics, vol. 21, no. 1, July 1980, p. 97-103. 15 refs.
Translation.

The paper deals with the development and design of a portable
X-ray apparatus and its application to studies of the internal
structure of fuel jets injected from a diesel nozzle. The cumulative
nature of the interaction between the jet head and the medium is
demonstrated, along with the regular formation of liquid condensa-
tions in the body of the jet, the number of which in these cross
sections exceeds by an order of magnitude their number in the
rarefied portions of the jet. This phenomenon, observed only during
the stage of increasing pressure in the fuel system, is attributed to the
onset of hydrodynamic instability in jets with a positive longitudinal
velocity gradient. V.P,

A81-14754 # Influence of a change in power at the propeller
on the properties of the aircraft (Wplyw zmiany mocy na smigle na
wlasciwosci samolotu). Technika Lotnicza i Astronautyczna, vol. 35,
Oct. 1980, p. 19-22. 10 refs. in Polish.

In the present paper, the influence of a change in power on the
flight characteristics of a light aircraft is discussed in terms of the
direct influence of the propeller and the influence of the airflow
behind the propeller. The increase in dynamic pressure at the tail
plane, caused by a change in power, is diagrammed, along with the
coefficients defining the downward deviation of the airflow for.
single- and multiengine aircraft. V.P.

AB81-14755 # Fuel saving methods in civil aviation. Il
(Metody oszczedzania paliwa w lotnictwie komunikacyjnym. 11). M.
Kawczynski. Technika Lotnicza i Astronautyczna, vol. 35, Oct.
1980, p. 24-27. In Polish. - - - - .

It is pointed out that both ATC and flight crews could help to
achieve substantial fuel savings by providing an optimal flight plan
and seeking to sustain the optimal flight altitude and cruising speed.
This applied also to takeoff and landing procedures and engine idling
time. The far from negligible fuel savings which have been achieved
by the Japan Air Lines through aircraft weight reduction, particular-
ly, by developing a lighter paint and a lighter floor material, are
noted. V.P.

A81-14770 # Turbine airfoil coating refurbishment. E. A.
Ault (United Technologies Corp., Pratt and Whitney Aircraft Group,
East Hartford, Conn.). Metallurgical Society of AIME, Fall Meeting,
Milwaukee, Wis., Sept. 16-20, 1979, Paper F79-10. 13 p. Members
$2.00; nonmembers, $4.00.

The paper deals essentially with three alternate procedures
which may be used in the repair or refurbishment of damaged or
degraded surface coatings. The easiest consists of a local repair of
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damaged areas, using a slurry aluminide coating. The coatings are
normally applied with a brush, but require repeated applications
prior to diffusion heat treatment to obtain a coating of sufficient
thickness. The second alternative involves complete recoating with-
out prior removal of the underlying.degraded coating. This procedure
is inexpensive but requires thorough cleaning and removal of all
traces of surface oxides, etc. The third, most common, procedure
requires removal (stripping) of the existing coating. It has the
advantage of allowing for other interim repairs prior to recoating.
V.P.

A81-14787 # The development of low-toxic combustion
chambers of transport gas turbine engines {Razrabotka i issledovanie
malotoksichnykh kamer sgoraniia transportnykh GTD). V. E.
Kopylov (Gor'kovskii Avtomobil’nyi Zavod, Gorki, USSR}, V. P.
Lebedev, fu. M. Pchelkin {Moskovskoe Vysshee Tekhnicheskoe
Uchilishche, Moscow, USSR), and lu. |. Freiman (Moskovskii
Avtomekhanicheskii Institut, Moscow, USSR). Promyshlennaia
Teplotekhnika, vol. 2, Nov.-Dec. 1980, p. 83-90. In Russian.

The practicality of prior fuel-air mixing for improving the
efficiency and reducing the toxicity of combustion chambers was
tested in model and full-scale experiments. The emission of toxic
components was investigated with different compositions and pres-
sures in air injector-stabilizers and microplume homogeneous hybrid
chambers; parameters of low-toxicity combustion chambers of
automotive gas-turbine GAZ are specified. A.T.

A81-14799 # Subsonic parachute design, performance, and
similarity laws /scale effects/ - A review of the Institute’s activities
during the last years. C. Saliaris (Deutsche Forschungs- und Versuchs-
anstalt fir Luft- und Raumfahrt, Institut fir Flugmechanik, Braun-
schweig, West Germany). American Institute of Aeronautics and
Astronautics, Parachute and Balloon Testing Capabilities Workshop,
Edwards AFB, Calif., Oct. 6, 7, 1980, Paper. 27 p. 12 refs. Research
supported by the Bundesministerium der Verteidigung and U.S. Air
Force.

A review is given of work accomplished under a data exchange
agreement with the U.S. Air Force for the investigation of subsonic
parachute design, performance, and similarity laws at the DFVLR
Institute for Flight Mechanics. Mathematical procedures and experi-
ments to identify the aerodynamics and flight mechanics of
parachute-load systems are discussed as well as the equipment and
testing facilities for this purpose. In addition, scale effects were
investigated on the basis of an analysis of free-flight tests with flat
circular parachutes. It is found that the most significant system
parameters are the mass ratio and the Froude number. B.J.

A81-14924 # Effect of surface roughness over the blade in
compressor cascade. V. M. Saxena (Samrat Ashok Technological
Institute, Vidisha, India), K. D. Shrivastava (Maulana Azad College of
Technology, Bhopal, India), and P. K. Agrawal (Motilal Nehru
Regional Engineering College, Allahabad, india). /Institution of

Engineers (India), Journal, Mechanical Engineering Division, vol. 61,

Sept. 1980, p. 54-58. 10 refs.

Wind tunnel tests of compressor aerofoils indicate that a marked
reduction in the loss coefficient with an increase in the flow
deflection is obtained with the addition of surface roughness on the
suction surface of the blades of 10% of the chord from the leading
edge for all incidence angles. The performance of a cascade with a
surface roughness, y, of 0.1 is better than that of a smooth cascade
and much better than that of cascades with greater surface roughness
{y=0.2, 0.3, and 1.0). V.L.

AB1-14945 * A simplified theory of oscillating aerofoils in
transonic flow - Review and extension. E. H. Dowell (Princeton
University, Princeton, N.J.). Aeronautical Quarterly, vol. 31, Nov.
1980, p. 252-282; Appendix, p. 283, 284. 30 refs. Grant No.
NsG-2194.
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A simplified theory of the dynamic motion of aerofoils of finite
thickness in transonic flow is presented which excludes the effect of
shock waves on the aerofoil itself and, thus, is restricted to free
stream Mach numbers equal to unity or above. Numerical examples
are analyzed for two-dimensional steady and unsteady (including
transient) aerofoil motion and three-dimensional steady and un-
steady flow over delta wings. The effects of flow separation and
improvements in Bernoulli’s equation and the surface boundary
condition are briefly discussed. V.L.

A81-14959 # Aerodamping of turbine blade vibrations un-
der conditions of flow separation by an inhomogeneous stream
{Aerodempfirovanie kolebanii lopatok turbomashin v usloviiakh
sryvnogo obtekaniia neodnorodnym potokom). A. A. Kaminer, A. V.
Dunaev, and A. L. Stel’'makh (Akademiia Nauk Ukrainskoi SSR,
Institut Problem Prochnosti, Kiev, Ukrainian SSR). Problemy Proch-
nosti, Oct. 1980, p. 28-30. In Russian.

A81-14994 * # Figure control of flexible structures - Optical
surfaces of thin deformable primary mirrors. J. F. Creedon and A. J.
Ostroff (NASA, Langley Research Center, Hampton, Va.). Institute
of Electrical and Electronics Engineers, Conference on Decision and
Control, 19th, Albuquerque, N. Mex., Dec. 10-12, 1980, Paper. 9 p.
7 refs.

Application of a modal control design technique to achieve
discrete control of distributed parameter systems is considered.
Results are presented for application of the design technique to
achieve diffraction limited performance from the primary mirror of a
space telescope and to provide flutter suppression for an aircraft
wing. {Author)

A81-14996 * # Analysis and design of a ceramic nozzle insert
for the Langley 8-foot high temperature structures tunnel. J. C.
Robinson, D. M. Smith, R. L. Puster, and J. R. Karns (NASA,
Langley Research Center, Hampton, Va.). Joint Army-Navy-NASA-
Air Force Interagency Propulsion Committee, Carbon-Carbon Nozzle
Technology Meeting, 2nd, U.S. Naval Postgraduate School, Monte-
rey, Calif., Oct. 22, 23, 1980, Paper. 26 p. 10 refs.

An analysis is presented of various ceramic design concepts
intended to improve nozzle throat life and tunnel performance in the
hypersonic Langley 8-Foot High-Temperature Structures Tunnel,
which uses methane-air combustion products as the wind-tunnel test
medium. Calculations of the axial pressure distribution and heating
rates in the air-cooled nozzle throat are presented, and desirable
characteristics of a ceramic material to be used in the nozzle throat
are outlined, including high-temperature strength, thermal shock and
erosion resistance, low conductivity and low thermal expansion.
Ceramic nozzle throat design concepts are then examined, with
attention given to monolithic and layered constructions of cast
ceramics, reaction-bonded materials and a fiber-reinforced silica-silica
ceramic. Results of a finite element analysis of the temperatures and
stresses characteristic of the various concepts are then presented
which indicate the monolithic silicasilica and the layered silica-
silica/reaction bonded silicon nitride concepts to be the most
promising of those investigated. A.L.W.

A81-15118 The future of training for aerial combat
{L’avenir de I’entrainement au combat aérien). Y. Lerendu {Centre
de Documentation de I’Armement, Paris, France). L Aéronautique et
I’Astronautique, no. 83, 1980, p. 3-10. 13 refs. In French.

The ACMR/1 (Air Combat Maneuvering Range) system inte-
grates for the first time in-flight and on-the-ground training. Th