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INTRODUCTION

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

This supplement to Aeronaictical Engineering— A Special Bibliography (NASA SP- 7037)
lists 628 reports, journal articles, and other documents originally announced in September
1973 in Sciemtific and Technical Aerospace Reports (STARJ or in ]u.fen.ra.r:mm/ Aerospace
Abstracts(fAA4). ‘

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

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

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

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

18A EMTRIES (A73-10000 Seriss)

All publications abstracted in this Section are avadable from the Technicat information
Service. American Institute of Aeronautics and Astronautics. Inc. (AIAAL as loHows:
Paper copies are avaidable at $500 per document up 1o a8 maximum of 20 pages. The
charge for each additional page is 25 cents. Microfiche ‘! are avalable at the rate of
$1.00 per microfiche for documents identified by the # symbol following the accession
number. A number of publications. because of thew special characteristics, are avalable
only for reference in the AlAA Technical Information Service Library. Minimum airmail
postage to foreign countries is $1.00. Please refer 1o the accession number, eg.A73-10468,
when requesting publications

STAR ENTBIES (N73-10000 Series)

A source from which a pubiication abstracted in this Section is avaiiable to the public i1s
ordinanly given on the last line of the atation, e.g., Avail NTIS. The following are the
maost commonly indicated sources (full addresses of these organizations are histed at the
end of this introduction):

AvailuNTIS. Sold by the National Technical information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements Or 10 NTIS. Beginning with
documents announced in Issue 21, 1973, “stocked” reports, such as printed NASA
reports, are priced on a step schedule ranging irregularly from $2.75 for a 1-t0-25
page report to $10.75 for 576 to 600 pages. plus $2.00 for each additional
100-page increment. Demand print reports {those for which a facsimile reproduction
will be made to fill arders} are priced at $3.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively:
i.e.. reports previousty announced at a certain price continue to be sold at that
price. If “Avail: NTIS” without a price appeared in the citation of a NASA report
{asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to ihe price.
Document prices are subject to change without notice. See "Avail: SOD” below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from™ NTIS at a standard price of $1.45
{régardless of age} for those documents identified by the § sign following the
accession number (e.g.. N73-102814) and having an NTIS availability shown in the
citation. Standing orders for microfiche of {1) the full collection of NTIS-available
documents announced in STAR with the # symbol, {2) NASA reports only {ident-
ified by an asterisk {*}). (3) NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche fite of aerospace documents by the
"M accession number), or (4] any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title {e.g.,
38 cents) over individual requests. Inguiries concerning NTIS Selective Categories

{1) A microfiche is a transparant sheet of film, 105 x 148 mm in size, containing as many
as 60 to 98 pages of information reduced to micro images (not to exceed 241 reduction).
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Avail:

Avail:

Avail:

Avail:

Avail:

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

" Deposit Accounts and Customers Outside U.S. NTIS encourages its customers

to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage ‘charges to the standard or announced prices:

‘hard (paper) copy. $2.50 each document; microfiche, $1.50 each document. For

subscribers outside the Unitéd States who receive microfiche through the Selective
Categories in Microfiche pragram, NTIS will add 15 cents for each title shlpped ]
SOD ‘{or GPO). Soid by the Superintendent of Documents. U.S. Government

“Printing Office, in hard copy. The price is given following the availability line.

(An order received by NTIS for one of these documents will be filled at the 500

" price if hard copy s requested. NTIS will also fill microfiche requests. at the )

standard $1.45 price, for those documents identified by a # symbol )

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the Naticnal Aeronautics and Space Administration, Public
Documents Room {Room 126). 600 Independence Ave. S.W. Washington, D.C.

20546, or public document rooms located at each of the NASA research centers,

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

NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge 10 paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reparts, usually in microfiche form.,

- are listed in Nuclear Science Abstracts. Services available from the USAEC and its

depositories are described in a bookiet, Science Information Available from the
Atomic Energy Commission (TID-4550), which may be obtamed without charge
from the USAEC Technical Information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic

‘ copy {HC} at $10.00 each and microfilm at $4.00 each, regardless of the length

of the manuscript. Handling and shipping charges are additional. All requests

. should cite the author and the Order Number as they appear in the citation.

" Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’'s Stationery Office are sold in the U 5. by
Pendragon House. Inc., {PHI), Redwood City. California. The U.S. price lincluding a
service charge) is given, or a conversion table may be obtained fram PHI.

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

ZLDI. Soid by the Zentralstelie fur Luftfahrtdokumentation und -Information,
Mumch Federal Republic of Gérmany at the price shown in deutschmarks (DM}

Issumg Activity, or Corporate Author, or no'indication of availability: Inquiries as to
the availability of these documents should be addressed to the orgamzatlon shown
in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the

* standard price of$.50 each, postage free,

Other 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.



GENMERAL AVAILABILITY

All publicatiens abstracted in this bibliography are available to the public through the sources
as indicated n the STAR Entries and tAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library or other local libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the i1ssuing agencies.
especially NASA. A listing of public collections of NASA documents is included on the inside
hack cover.

SUBSCRIPTION AVAILABILITY

This publication is available on subscription from the National Technical Information Service
(NTIS). The annual subscription rate for the monthly supplements, excluding the annual
cumulative index, is $18.00. All questions relating to subscriptions should be referred to the
NTIS.
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American Institute of Asronautics
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New York, N.Y. 10017

British Library Lending Division,
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England
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U.S. Patent Office
Washington, D.C, 20231
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251-259 Regent Street
London W1R 7AD. England

ESRO/ELDO Space Documentation Service
European Space Research Qrganization
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IAA ENTRIES

A73-34076 Outlook on saféty; Proceedings of the Thir-

tzenth Annual Technical Symposiem, London, England, November ©

14-16,-1972. Symposium sponsored by the British ‘Ajr Line Pilots
Association, Hayes, Middx., England, British Air Line Pilots Associa-
tion, 1973, 272 p.

Systems. for safety, accident survival, the effects of fatugue on’

health and ftight safety, and design to detect and avoid failure are
treated. Safety margins and aircraft performance; the designer’s view
of aircraft maintenance; weather hazards to safe flight; safety in the
aceident-prone flight phases of takeoff, approach and landirig; safe
expedition of air traffic;
considerad,

F.R.L.

AT3I3077 # Safety in operation and human error. P. J. A,
Harper {British Air Lire Pilots Association, Hayes, Middx., England).
In: Outfook on safety; Proceedings of the Thirteenth Annual
Technical Symposium, London, England, November 14-16, 1972,

Hayes, Mlddx England, Brmsh Air Line Pilots
Association, 1973, p. 1320,

The complication of the modern aircraft places great emphasis
on the requirement for effective, efficient training in order to
eliminate human arror early in some phases. Once a pilot is
competent, the important thing is to design operating technigues so
that possibilities of blunder are reduced and that all critical actions
are cross-checked. As far as automatic landing is concerned, it is the
first time that the pilot Is going to put himself and his aircraft in a
position from which he cannat all by himself recover. Because there
is very little experience with supersonic aircraft, much more will be

required before the Concorde operates in a routing fashion, and the .

project jtself is a rival of automatic landing in its associated
difficulties. ft is eonsidered to be possible to reduce the load on the
piHlot and the air traffic controller by careful planning and constant
attenion to simplification. 3 F.R.L.

A73-34079 #

Thirteenth Annual Technical Symposium, London, England,
November 14-16, 1972, -Hayes, Middx., England,
British Air Line Pilots Association, 1973, p. 46-62; Discussion, p.
53-61.

Cabin safety is discussed with particutar reference to protection
of persoris on board the airplane from the minor or so-cailed
‘survivable’ crash landing environment. Fire protection is a
paramount aspects of crashworthiness. OFf the crashworthiness

and safety information systems are -

. Safety’ by survival of accident. N. N. Shapter
(FAA, Washington, D.C.). In: Qutlook‘on safety; Praceedings of the -

A Special Br’/'ogh' 7- Sup. 36 )

415

- 1972,

.C. Caliendi {Hawker Siddetey Aviation,

OCTOBER 1973

oF-

‘provisions applncable to the cabin of an anrplane those for emergency

evacuation are the most oonspucuous to the casuial observar and are
designed for use by untrained, often confused, passenger evacuees.
Davelopmental wark in various - figlds is discussed in some detail.
Aspects of planned and unplanned crash landing in water are
cunsndered F.R.L.

A73-34081 # Design to datect and avoid failure - QOne
airline’s viewpoint. M. Lalas {Qantas Airways, Ltd., Sydney,
Australia). In: Qutlook on safety; Pioceedings of the Thirteenth

Annual Technical Sympos«um London, Engtand November 14-18,
- Hayes, Mlddx England, British Air Line
Pijots Assoclataon 1973, p. 88-93; Discussion, p. 94-99.

Many areas.of aircraft systems and access for maintenance still
require improvement - to reduce “maintenance costs without
prejudicing safety. With accelerating rates of technology improve-
ments, design for maintenance must also accelerate to keep main-
ténance costs within .economical limits. Emphasis is given to the
distinction betwéen safety and reliability. Generally, an unacceptable
reliability level is reached long before safety is affected. In studying
the safety situation, present methods are ‘briefiy reviewed. Several

- targets are studiad for improvements in rhanufacture. Some items are
aexamined indetail and specific design solutions are suggested. F.R.L.

A73-34082 # Safety margins and aircraft performance. L, J.
W. Hall (Civil Aviation Authority, England). In: Qutlock on safety;
Proceedings of the Thirteenth Annual Technicat Sympasium,
Londan, England, November 14-16, 1972,
Hayes, Middx.; Engtand, British Air Line Pilots Association, 1973, p.
100-105; Discussion, p. 106-113, )

- Bome of the’ areas whete 'safety might be improved are

"identified, and are discussed in the order they occur in flight.

Accelerate-stop, continued takeoff, approach, landing, continued
airworthiness, and coordination are considered. Raising standards far
the future is believed ta mostly a process of not increasing safety
margins but making the margins -mpre.effactive by exploiting aids
and equipment which lead to a more précise 'or more reliable
operation and reduce pilot workload in critical phases of flight. Hf
airworthiness standards are to be raised and maintained there is a
need for direct knowledge of the operation and close coardination

. between authorities and . operators on _Hight ~and engineering

standards. Airports need improvement by.méans of better runway

_ surfaces, and also by making the immediate surroundmgs less lethal.

F.R.L.

AT3-34033 # The designer’s view of sircraft maintenance. §.
Ltd., Hatfield, Herts.,
England). 'n: Outlook on safety; Proceedings of the Thirteenth
Annual Technical Symposium, London, England, November 14-16,

1972. Hayes, Middx., England, British Air Line

- Pitots Association, 1973, p. 114-143; Discussion, p. 144-148.

The high aircraft operational safety standards presently
demanded may only be achieved if great attention is given to
maintenance procedures, and if these are considered in detail during
the design stage. Safety is a condition created by the elimination of
tisk, As knowledge is gained from past experience an the modes and
frequancies of failures of complex systems, it is now often possible



A73-34084

to estimate the probability of faiture of new designs provided they
utilize existing concepts. The object of aircraft maintenance is to
prevent deterioration of the inherent safety and reliabitity levels of
the equipment and, if possible, 10 increase these levels by modifica-
tion action as deficiencies are recognized during the operation of the
aircraft. Design for safety, fault diagnosis, redundancy, maintenance
analysis, service data, and equipment specifications are discussed.
FRL,

A73-34084 # Weather hazards to safe flight. M. N. Morss
{International Federation of Air Line Pilots Associations, Londan,
England). 1n: Qutlook on safety; Proceedings of the Thirteenth
Annual Technical Symposium, London, England, November 14.16,
1972. Hayes, Middx., England, British Air Line
Pilots Association, 1973, p. 149-167; Discussion, p. 168-177,

With the increasing pressure on airlines to improve the reliability
and regularity of their schedules, it has become increasingly
important to understand in datail why the atmpsphere assumes
certain forms, so that accurate and timely forecasts can be made of
their occurrence. Major attention is given to low level wind shear and
clear air turbulence (CAT). Various accidents and incidents at-
tributable to wind shear are discussed. Thire is a need for better
information on vertical wind shear in the terminal area. At present,
pilot reports are the most immediate means of obtaining this
information. In the case of CAT, it is evident that as traffic increases
and is compressed in the same airspace, the freguency of encounters
will increase. It is suggested that when there are sufficient reports of
CAT to warrant it, the affected airspace should be blocked off,
Aspects of fog are considered in some detail, and some suggestions
for a better weather service are made, F.R.L

A7334085 # Safety in the accident prone flight phases of
take-off, spproech and landing. L. C. White {Intemational Air
Transport Association, Montreal, Canadal. In: Qutlook on safety;
Proceedings of the Thirteenth Annual Technical Symposium,
London, England, Movember 14-16, 1972

Hayes, Middx., England, British Air Line Pilots Association, 1973, p.
178-210; Discussion, p. 211-218, 5 refs.

It is considered that it the annual jet accident rate is not
veduced, not only witl the airline industry be ignoring its moral
obligations to passengers and crews but will also face economic
suicide. Charts are presented, with discussion, showing the accident
experience from 1959 to the present. It is suagested that the afrline's
top management must be the catalyst for the generation of safety
awareness, Adherence to standard operating procedures is a major
factor in achieving better safety. Training, monitoring of per-
formance, information exchange, and facilities are discussed. F.R.L.

A73-34086 # Safe expedition of air traffic. C. 0. Colchester
{Marconi Radar Systems, Ltd., Chelmsford, Essex, England}. In:
Outlook on safety; Proceedings of the Thirteenth Annual Techaical
Svmposiutm, London, England, November 14-16, 1972

Hayes, Middx., England, B8ritish Air Line Pilots
Association, 1973, p. 219-224; Discussion, p, 225229,

Major attention is given to air traffic control, the equipment
involved, the controllers, and the man-machine interface. The
phenomenon of multipath with LS is discussed. 11 is well under-
stood, though not always preventable, and may be studied without
the need for expensive flying by modeling at much higher fre-
quencies or using computer programs. 15 a considerable heip 1o the
controller if he can have his flight progress strips prepared before he
has an aircraft actually on his hands, Aspects of primary, secondary,
and moving target indicator radars are treated. FRL.

A73-34087 # Safety information systems. H. Caplan {Inter-
national Risk Management Services, Ltd., London, England). In:
Qutlook on safety; Proceedings of the Thirteenth Annual Technical

416

Symposiurm, London, England, November 14-16, 1972.
Hayes, Middx., England, British Air Line Pilots
Association, 1873, p. 230-238.

A system of providing information concerning incidents
involving safety is proposed which consists of reporting to a neutral
party with guaranteed immunity by statute from any criminal or
disciplinary proceedings. [n air transport, any system for information
recording must be international. It is sugeested that pilots themselves
have to devise better systems for making their candid expetiences
freely available for analysis. It is held that airline pilots by their
training and experience are well suited to point the way to
comprehensible standards of the fulure, FR.L.

A73-34100 Byazed honeycomb structures. M, M. Schwartz
{Rohr industries, Chula Vista, Calit.}. WRC Bulletin, Apr. 1973, p.
1-28. 36 refs.

Review of recent accomplishments and developments in the
design and fabrication of brazed honeycomb structures, The methods
used to carry out braziew of honeycomb structures are cited,
including the use of furnicks with a sealed retort container, vacuum
furnaces, blanket techricies, radiant lamps, and exothermic brazing,
The fixturing used for grzioning the work during the brazing
operation is discussea. Teciinigues used in the joint design, filler
metel selection, and titn chaice of brazing cycle are reviewed for a
number of base metals 2 siloys, including beryllium, aluminurn,
stainless steels, nickel-base and cokalt-base allays, iran and nickel-
base alloys, titanium and its alloys, certain refractory metals and
their alloys, and ceramic heneycomb-sandwich structures. Six desigr
ruies for achieving practical economical and producible brazed
honeycomb sandwich are presented. New inspection technigues, such
as holography and acoustic emission, are cited. Future applications
of brazed honeycomb construction in space nuclear generators,
manned aircraft, and high-performance aircraft engines are en-
visioned. ABK.

A73-34124 Fire protection technology in aviation.
Volume 1 - Foundations of aviation and fire-protection technoloay
{Brandschutztechnik in der Luftfahrt, Volume 1 - Luftfahrt-
technische und brandschutztechnische Grundlagen). L. Scheichl
{Ministerialrat, Bonn, West Germany). Bad Honnef, West Germany,
Osang Verlag, 1973, 317 p. 114 refs. In German. $43.75.

Basic aspects of aviation equipment and devices are considered,
taking into account a classification of aircraft into various types,
aircraft propulsion systems, functional systems on board of an
aircraft, booster rockets, spacecraft, aircraft which are lighter than
air, and aviation ground instailations. Fundamental processes taking
place during a fire are examined together with criteria regarding the
risks of fire or explosion, the types of fire, and approaches for
decreasing the risk of fire. Methods for extinguishing a fire are
discussed, giving attention to the use of water, carbon dioxide,
surface active agents, fine powders, halogen compounds and foam;-

A73-34139 # Behavior of a wing panal under transient
conditions in a gas flow {Povedenie paneli kryla pri perekhodnom
rezhime v potoke gaza). A. S. Vol'mir, A. T. Ponamarev, and S. A.
Popytalov. Priklacnaia Matematika i Mekhanika, vol. 37, Mar.-Apr.
1973, p. 247-253. In Russian.

The Bubnov-Galerkin method is applied to derive equations
describing the dynamic reaction of an elastic wing skin panel to
abrupt changes in flow parameters during rapid shifts of the angle of
attack. A thin carrying surface is substituted for a wing skin panel in
the calculation of the distribution of aerodynamic pressure over such
a panel under transient airflow conditions of this type. v.Z.

AT3-28179 # Discrete vortex method of two-dimensional jet
flaps. J. Sato (National Aerospace Laboratory, Tokyo, Japan}. AfAA
Journaf, vol. 11, July 1973, p, 968-973. 12 refs.



A jet fiap theory is developed with the aid of a classical
conformal mapping of airfoils onto unit circles which. is free of any
restrictions on the airfoil thickness, camber, or angle of attack. The
jet sheet is assumed to be infinitesimally thin and is approximated by
a finite number of discrete vortices placed on a stagnation streamline.
The strengths of vortices are determined by an iterative procedure
which is set up between the transformed and the phisical plane. Any
cne of the classical incampressible airfoil théories, such as
Theadersen and Garrick's direct method {19332} or Lighthill's inverse
one (1946), can be applied to ‘determing the mapping function of
ail:foils onto unit circles. The present approximation will converge to
the exact incompressible potential flow theory of two-dimensional
airfoil sections with infinitesimally thin jet flaps, if the number of
vortices is increased and the distances between the adjacent vortices
decreased indefinitely. Furthermore, the classical Blasius formulas
are modified for2jet flaps with discrete vortex approximations, and
lift, drag and moment of airfoils are obtained. (Author)

A73-34181 # Interaction of an air-cushioned vehicle with an
elastic guideway. J. H. Ginsherg, E. C. Ting, and J. Genin {Purdue
Umversuty, West Lafayette, Ind.). AlAA Journal, vol. 11 ,July 1973,
p. 980-983. 15 rets.

A73-34191 # Supersonic combustion aid for ligquid and
gaseous fusls, J, J. Isaac and R. A. Cookson {Cranfield Institute of
Technology, Cranfield, Beds., England). A/AA Journal, vol. 11, July
1973, p. 1036, 1037. 6 refs. Contract No. F§1062-70-C-0025.
Investigation of some possible aids for liquid and gaseous
hydrocarbon fuel combustion at low-enthalpy conditions. The results
obtained include the finding that the addition of & very smail amount
of hydrogen causes kerosene 'and methane to ignite under flow
conditions which would not normally support autoignition of these

fuels. M.V.E.
A73-34251 Future technology and economy of the VTOL
gircraft; Internationat Helicopter Forum, 10th, Bickeburg, West

Germany, June 57, 1973, Proceedings (Zukunfistechnik und Wirt-
schaftlichkeit dar VTOL-Fluggeriite; intemationales Hubschrauber-
forum, 10th, Biickebury, West Germany, June 5-7, 1973, Proceed-
ingsl. Forum sponsored by the Heeresfliegartruppe of West Germany
and Hubschrauberzentrum, Bickeburg, West Germany, Heeresflieger
Waffenschule, 1973. 130 p. In German and Enaglish,

’ Topics discussed include future developments which will make
the helicopter more economical to operate; a low-cost, compact, and
easily maintainable turboshaft engine for use in helicopters; a
proposed VTOL configuration with low disk loading; the application
of the Aerodyne concept to the design of an unmanned recon-
naissance craft; the possibility of achieving more economical versions
of YTOLs through the use of advanced concepts; the commercial
applicability of a jet-powered YTOL transport aircraft; and the
characteristics of the navigation aids required for nighttime and
bad-weather operation of helicopters under combat conditians.

AB.K.

A73-34262 4 Future technical developments and efficiency
of halicopters and their derivatives {Zukiinftige technische Waiterent-
wicklungen und Wirtschaftlichkeit der Hubschrauber und deren
Ableitungen). J. Andres (Société Nationale Industrielle Aérospatiale,
Division Hélicoptéres, Marseille, France). in: Future technology and
‘ecoromy of the YTOL aircraft; Intemational Helicopter Forum,
10th, Biickeburg, West Germany, June 5-7, 19873, Proceedings.

Bilckeburg, West Germany, Heeresﬂleger Waffen-
schule, 1973, 15 p. In German.

AT3-34253 4 Commereial turbashaft engine readied. M. L.
Yaffee (Aveo Corp., Avco Lycoming Div., Stratford, Conn.). In
Future technology and economy of the VTOL aireraft; International
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A73-34257

Helicopter Forum, 10th, Biickeburg, West Germany, June 5-7, 1973,
Proceedings. Buckeburg, West Germany, Heeres-
flieger Waffanschule, 1973. 2 p. )
Description of a proposed low-cost turboshaft engine intended
primarily for use in five- to eight-passenger single- and twin-engine
helicopters. The engine is designed for optimum performance and
specific fuel consumption at a part power load of 75% of its
maximum cantinuous power rating. The engine wiil be eguipped
with a particle separator, an integral overrunning clutch in the
gearbox, antiicing, and a 3-qt-capacity oil system capable of handiing
the engine’s low heat-rejection rate of 7256 Btu per minute. Without
the particle separator, the proposed engine will offer a sea-level”
standard performance, at a constant output speed of 6000 rpm, of
592 shp and 0.567 specific fuel consumption. Maximum continuous
rating will be 505 shp with a specific fuet corsumption of 0.582,
ABK.

A73-34254 4 Progress in the development of a practically
applicable VTOL aircraft with Jow disk loading (Fortschritt in der
Entwicklung eines praktisch verwendbaren VTOL-Flugzeuges mit
niedriger Kreisflichenbelastung). 5. Martin, Jr. {Belt Helicopter Co.,
Fort Worth, Tex.). In: Future technalogy and economy of the VTOL
aircraft; International Helicopter Forum, tOth, Bickeburg, West
Germany, June 5-7, 1873, Proceedings:

Bickeburg, West Germany, Heeresflieger Waffenschule, 1973. 9 p. In
German,

A73-34255 # Some resuits of an experimental study of the
Aerodyne concept {Einige Ergebnisse der Experimentalstudie zum
AERODYNE-Konzept). W. Melzer (Darnier-System GmbH, Friad-
richshafen, West Germany). In: Future technology and economy of
the VTOL aircraft; international Helicopter Forum, 10th, Bicke-
burg, West Germany, June 5-7, 1873, Proceedings.

Biickeburg, West Germany, Heeresfheger Waffenschule,
1873. 6 p. In German. .

Results of a study of the feasibility of applying the Aerodyne
concept to’ the design of an unmanred reconnaissance craft. The
Aerodyne is a wingless flight vehicle which possesses & hover
capability but can also fly like a conventional aircraft by means of an
internal flow duct which creates therequired lift. The results of tests
of a particular configuration of the Aerodyne concept are presented
which concern the control and. attitude stabilization of the experi-
mental craft, its behavior during landing, its maneuverability, and the
possibility of adapting it to transition fiights, ABK. -

AT3-34256 } Efficiency through advanced technology in
rotor-powered VTOLs (Wirtschafdichkeit durch Zukunfistachnik bei
traditional commersial sense but also the idea of weapons effective-
ness during armed combat. While noting the high efficiency of the’
halicopter during missions requiring long hover times, the use of a
vehicle with characteristics approaching those of a fixed-wing aircraft
{the so-called convertipiane) is recommended when greater transport
efficiency in forward flight is desired. Some speed-limiting physical
effects in helicopters are also noted -'namely, the so-called Mach
number effects in forward-running blade tips and problems of reverse
flaw on back-running blades. A number of devices which overcome
this speed limitation but at the price of a weight handicap are cited,
in particular, the jet-lift device. Finally, a number of improvements
in heticopter performance likely to result from the use of improved
engines and new materials and technology are discussed. A.B.K.

A73-34257 # Advancad - technology - and efficiancy of jet-
powered VTOL transport aireratt, (Zukunftstechnik und  Wirt-
schaftlichkeit strahlgetragener VTOL-Transportflugzeuge). M. Lichte
(Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany). In: Future technology and economy of the VTOL
aicraft; Intermational Helicopter Forum, 10th, Biickeburg, West
Germany, June 57, 1973, Proceedings,



A'73-34258

Biickeburg, West Germany, Heeresflieger Waffenschule, 1973. 20 p.
In Garman.

Results of a study of the commercial applicability of a
jet-powered VTOL transport aircraft with a delta wing but without a
special elevator unit. The helicoptar lift engina system consists of 16
quiet running lift engines arranged in two rows on both sides of the
fuselage. The control of the helicopter during hover flight with the
aid of this system is discussed, as well as the problem of rastoring
balance after failure of one or two engines. An estimate is made of
the direct operating costs of the proposed aircraft, showing the
greatest expenditure to be that required for the lift engine system,
which produces four times the thrust of the two flight angines.

AB.K.

A73-34258 # Technical possibilities of expanding the night-
time and bad-weather flight capability of belicopters {Technische
Méglichkeiten der Erweiterung der Nacht- und Schlechtwetter-
flugfihigkeit von Hubschraubern). In: Future technology and econ-
omy of the VTOL aircraft; International Helicopter Forum, 10th,
Biickeburg, ‘Mest Germany, June 5-7, 1973, Proceedings.

Biickeburg, West Germany, Heeresflieger Watfenschufe,
1973. 17 p. In German.

Consideration of the possibilities of realizing the navigation aids
required for nighttime and bad-weather helicopter flights under
combat conditions. The tcharacteristics required by a ground-
independent navigation system for low flight are discussed, as well as
those necessary for an obstacle warning system, a formation flight
monitoring system, an automatic terrzin-following or terrain-
avoidance system, and a blind landing system, inciuding radar sensors
and optoelectronic sensors (3 passive night-viewing television system,
a sermniactive gated-viewing ‘system, and forward-looking infrared
devices}. AB.K,

AT73-34268 Future techniology and economy of VTOL
aircraft  (Zukunftstechnik und Wirtschaftlichkeit der VTOL-
Fluggeriite}. B, Gmelin and P. Hamel {Deutsche Forschungs- und
Versuchsanstalt fir Luft- und Raumfahrt, Institut fiir Flugmechanik,
Braunschweig, West Germany). Hubschrauberzentrum, Inter-
nationales Hubschrauberforum, 10th, Bickeburg, West Germany,
June 5-7, 1973, Paper. 24 p. & refs. In German.

The various WYTOL concepts are compared, giving attention to
disk loading, flight velocity, aerodynamic gqualities, and the com-
pound helicopter. The main tdrawback of present helicopter designs is
related to the nonsymmetrical rotor flow characteristics. Approaches
for increasing the forward speed of the helicopter are examined,
Speeds up to 500 km/hr can be reached with a compound helicopter.
Flight velocities above 500 km/hr can be obtained by eliminating
with the aid of various design approaches the speed-reducing effects
produced by the presenca of the rotor in its conventional form. G.R,

A73.34292 # TFest techniques for high lift, two-dimensional
airfoils with boundary layer and circulation control for application
to rotary wing aircraft. R. J. Englar and R. M. Williams {0.S. Naval
Material Command, Ship Research and Development Center,
Washington, D.C.). Canadian Aeronautics and Space Journé!, vol. 19,
Mar. 1973, p. 93108, 28 refs.

AT3-34293 # Further developments in surface effect takeoff
and landing system concepts - Application to high parformance
aircraft. A. E. Johnson and W. B, Maguire (US5. Naval Material
Command, Ship Research and Development Center, Washington,
D.C.}. (Canadian Aeronautics and Space Instituta, Canadian Sympo-
sfum on Air Cushion Technology, 6th, Londen, Ontario, Canada,
Jung 12-14, 1972.) Canadian Aeronautics and Space Journal, vol. 19,
Mar. 1873, p. 109-119. ARPA-spansored research,
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A73-34284 ¥ Further developments in surface effect takeoff
and landing systems concepts - A multicell system. F. W. Wilson
(U.5. Naval Material Command, Ship Research and Development
Center, Washington, D.C.). (Canadian Agrenautics and Space Inst-
tute, Canadian Symposium on Air Cushion Technology, 6th,
London, Ontario, Canada, June 12-14, 1972, Paper 76/11h)
Canadian Aeronautics and Space Journal, vol. 19, Mar. 1973, p.
121128,

AT3-34326 Y Contribution to the theory of biplane wing
sections. W, J. Prosnak (Warszawa, Politechnika, Warsaw, Poland).
Académie Pofonaise des Sciences, Bulletin, Série des Stiences
Technigues, vol. 21, no. 3, 1973, p. 15 (235)-18 (238).

Conformal representation of two profiles onto twe cirtlas js
considered in the paper, the mapping function heing assumed to be
in the form of a series of rational functions, Relations between
constant parameters of this function and suitably chosen coordinates
of the profites are established. They represent a generalization of
formerly published ones. (Authar)

A73-34347 ¥ Successive approximations for caleulating
supersonic flow past wings with subsonic leading edges (Sukzessive
Approximationen zur Berechnung der Uberschallstrémung um Fliigel
mit Unterschall-Vorderkanten). E. Leiter {(Wien, Technische Hoch-
schule, Vienna, Austria), Zeitschrift fiir angewandte Mathematik und
Mechanik, vol. 53, May 1973, p. 247-269, 12 refs. In German.

A73-34371 Overand downiook radar is key element of
AWACS. R. E. Hendrix {Westinghouse Defense and Electronic
Systems Center, Baltimore, Md.). Westinghousa Enginser, vol. 33,
July 1873, p. 98-1065.

The USAF Airborne Warning and Control System {AWACS) will
substantially increase the effectiveness of U.S. air defense and
tactical forces. The most critical component of the AWACS concept,
the downlook radar that must pick out low-flying aircraft from
ground clutter hundreds of miles away, was identified during the
initiat AWACS studies. As a result of a fly-off demonstration, the
AWACS radar concept is now based on the use of high puise
repetition frequency (PRF) pulse Doppler coverage to detect and
track high- and low-altitude targets in the severe clutter environment
at ranges up to and beyond the horizon. The high-PRF pulse Doppler
coverage is supplemented by a conventional tow-PRF pulse made to
enhance coverage of targets beyond the horizon. The systems are
described in some detail. F.A.L.

AT73-34376 Conference on Heat and Fluid Flow in Steam
and Gas Turbine Plant, University of Warwick, Coventry, England,
April 35, 1973, Proceedings. Conference sponsored by the Institu-
tion of Mechanical Engineers. London, Institution of Mechanical
Engineers (IME Conference Publication, No. 3], 1973. 281 p.
Experimental and theoretical research on heat transfer and How
characteristics in steam and gas turbine machinery is described in
papers dealing with instrumentation, testing procedures, data evalua-
tion, and theoretical models. Topics considered include flow of
steam-water mixturas through sharp-edged corifices, reintrainment of
deposited liquid from steam turbine fixed blades, effects of bulk heat
transfers in aircraft gas turbines on compressor surge margins,
prediction of fogdrop size in wet steam turbines, studies of
incidence loss models for radial and mixed-flow turbomachinery,
rotating stall effects, flow turbulence measurements, and effects of
axial velocity variation on subsonic flow through compressor
cascades,
T.M.

AT73-34381 Development of experimental turbine facilities
for testing scaled models in air or freon. V. T. Forster {GEC Turbine
Generators, Ltd., Manchester, England}, B. V. Archer, and R. G.



Unsworth (GEC Turbine Generators, Ltd., Rugby, Warwicks.,
England}. In: Confarence on Heat and Fluid Flow in Steam and Gas
Turbine Plant, Coventry, England, April 3-5, 1973, Proceedings.

London, Institution of Mechanical Engineers,

1973, p. 84-93_ & refs.
In this paper a description is given of a variable density

supersonic cascade- wind tunnel which has been uprated and
extended 10 incorporate scaled model turbines into the circuit.
Details are given of the design and instrumentation for one such
wrbine, and some experimental results from both models and steam
turbines in the field are presented. Finally, development of the most
advanced steam turbines of the future will be assisted by a
changeover to the use of Freon or a Freon-air mixture as the working

fluid, and the many advantages of this provision are discussed.
{Author)

AT3-34382 Effect of 'bulk’ heat transters in aircraft gas
turbines on compressor surge margins. N. R. L, Maccalium [Glasgow,
University, Glasgow, Scotland). In: Conference on Heat and Fluid
Flow in Steam and Gas Turbine Plant, Coventry, England, April 3.5,
1973, Proceedings. London, Institution of Me-
chanical Enginzers, 1973, p. 94-100. 12 refs, .
During transients of gas turbines, bulk heat transfers take place
in the compressors and turbines to, or from, the air or gas streams.
The effects these heve on the compressor surce fines and on the
steady-running conditions have been investigated theoretically for
four typical transients of a twin-spool bypass engine. The two most
serigus situations found occur in the tow-pressure {LP} compressor
during an altitude deceteration and in the high-pressure {HP)
compressor when attempting an aceeleration. immediately following 2
rapid deceleration. In these two cases the appropriate surge marging
are reduced by 18 and 35 per cent respectively. {Author)

AT3-34388 Mist-cooled turbines. M. J. Goodyer and R. M.
Waterston (Southampton, University, Southampton, England}. In:
Conference on Heat and Fluid Flow in Steam and Gas Turbine Plant;
Caventry, England, April 3-5, 1973, Proceedings.

London, Institution of Mechanical Engineers, 1973, p. 166-174. 16
refs. Research supported by the Science Research Council.

Some of the thermodynamic advantages of the use of high gas
temperatures at turbine entry are discussed together with the use of
high compressor pressure ratios, taking into account the jet.engine
and the shaft power engine. |t is shown that conventional techniques
of air cooling cannot cope with the coofing requirements which will
arise if the engines are to be developed to reach ultimately desirable
cycles, unless metallurgical advances permit the use of higher
component temperatures. It is suggested that the use of water to
augment air cooling might be a practical prapaosition for some gas

- turbine engines. 1t is proposed that water be added to the stream of
cooling air in order to augment the thermal capacity. It seerns most
desirable to spray the water into the air to form a mist. G.R.

AT3 34436 + # Hypersonic transports - Economiecs and en-
vironmental gffects. R, H. Petersen and M. H. Waters {NASA, Ames
Research Center, Aeronautical Missions and Technology Branch,
Moftett Field, Calif). Journal of Aircraft, vol. 10, June 1973, p-
334-341. 27 refs.

' An economic analysis of hypersonic transports is presented to
show projected operating costs (direct and indirect] and return on
investinent. [mportant assumptions are varied to determine the
probable range of values for operating costs and return on invest-
ment. The environmental effects of hypersonic transports ara
discussed and compared to current supersonic transports, Estimates
of sideline and flyover noise are made for a typical hypersonic
transport, and the $ohic bocom problem is analyzed and discussed.
Since the exhaust products from liquid hydrogen-fueled engines
differ from those of kerosene-fueled aircraft, a qualitative assessment
of air pollution effects is mada. {Author)
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A73-34441

A73-33436 # Potential payotfs of variable geometry engines
in fighter aireraft. P. Czysz, F. C. Glaser, and 5. A, LaFavor
(McDonmell Aircraft Co., St. Louis, Mo.). Journal of Aircraft, vol.
10, June 1973, p. 342-349,

The design and control characteristics of military aireraft
engines are generally established to perform a specific design mission.
For any such mission, there is one engine type which will produce
the thrust levels and mission fuel requirements which minimize
aircraft size. No single engine type can, however, optimally perform
all missions. Variable geometry can improve engine performance at
specific operating conditions. For missions which require significant
operation at those operating conditions, variable geometry engines
can be superior to fixed geometry designs. Using multitechnology
computer techniques, aircraft sizing studies compared two advanced,
fixed-geometry augmented engines {a turbojet and a wrbofan), and
an advanced, variable-geometry turbine, augmented turbojet. Sensi-
tivities in takeoff gross weight are compared for a2 number of mission
and aircraft performance elements. Results of the application of
variable geometry engines to the various mission roles are sum-
marized. {Author)

A73-34437 4 A view of air traffic control in future terminal
argas. W. E. Wilhelm [Qhia State University, Columbuys, Ohio) and J.
W. Schmidt (Virginia Polytechnic Institute and State University,
Blackshury, Va.). Joumal of Aircraft, val. 10, June 1973, p. 366-372.
9 refs. NSF Grant No. 3234391,

A view of the nature of future terminal-area ATC operations is
proposed by reasoned consideration of the FAA's ten year plan. The
crucial, decision-making rale of the air traffic controller in this
envirgnment is investigated, An analytical maodel of the ATC-pilot-
aircraft contrel loop is presented and shown to meet certain a priori
requirements of such a model. Application of the model indicates
several characteristics of aircraft flow, (Author}

A73-34438 # . Vortex-lift prediction for complex wing plan-
forms. R. G. Bradley, C. W, Smith, and |. €. Bhateley (General
{ynamics Corp., Convair Aerospace Div., Fort Worth, Tex.). Jourmal
of Aircraft, vol. 10, June 1973, p. 372-381. 7 refs., Research
supported by the General Dynamics Independent Research and
Development Funds.

As an extension of the suction analogy concapt proposed by
Paothamus (1966}, a methad for analyzing sharp-edged flat wings of
arbitrary planform is presented. Calculations for a double-delta wing .
and an ogee wing are compared with experimental data. The
agreement between theory and experiment is very good far angles of
attack below that for which vortex breakdown is cccurring over the
wing. . M.V E.

A73-34440 # The influencs of pitch and twist on blade
vibrations. M. |. Young {Delaware, University, Newark, Del.}. Journal
of Aircraft; vol. 10, June 1973, p. 383, 384. 7 refs. Grant No
DA-ARO(DI-31-124-73-G112.

A method based on a suitable energy formulation is presented
for analyzing the influence of pitch and twist on blade vibrations,
The formulation provides a simple calculation procedure employing a
correction function for modifying the idealized uncoupled modes of
an untwisted blade rotating at flat pitch, The approach is shown to
be especiglly well suited for preliminary design in that it makes
possible a rapid evaluation of the effects of the aerodynamic
requirements on the structural dynamic design and behavier of these
blades. A sample calculation is given for illustration. M.V .E.

A73-34441 Social acceptability of heliports particularly
from the standpoint of noise. R. J. Stephenson (Greater London
Council, London, England). {Royal Aeronautical Society and 8¢itish



A73-34442

Helicopter Advisory Board, Symposium on Heliports, Londot.,
Emgland, Mar. 8, 1972.) Aeronautical Journgl, vol, 77, May 1973, p.
217-220.

One of the main factor which decides whether the introduction
of a new source of noise will be acceptable in a particular area is the
level of background noise which already exists. Results of surveys
indicate that in busy urban areas the noise levels inside living rooms
should not exceed 50 dBA for moare than 10% of the time, end inside
tedrooms at night not more than 35 dBA for more than 10% of the
time. Noise level at Battersea Heliport has produced few complaints.
The noise level of individual belicopters is discussed, and problems of
acceptability are assessed. Attention is given to atmospheric poliu-
tion from helicopters and downwash and dust movement caused by
rotors. FR.L

A73-34442 Noise and the helicopter pilot. A. C. Gordon
{Bristow Helicopters Group, Ltd., Redhill Aerodrome, Surrey,
England), (Royal Aeronautical Society and British Helicopter Ad-
visory Board, Symposium on Heliports, Lendon, England, Mar. 8,
1972 ) Agranautical Journal, vol. 77, May 1973, p. 220-224.

Subject to the economics being satisfactory, the widespread use
of helicopters in passenger transport might easily be seriously
inhibited by rastrictive noise limitations. Pilots can help avoid this if
they operate the present generation of noisy helicopters with due
regard to this problem. It is noted that at the higher PNd8 levels, i.e.,
below 1000 ft distances, a few hundred feet increase in altitude or
increase in horizontal distance can easily bring unacceptable noise
levels to within quite acceptable standards. The use of navigational
aids such as Decca can ensure specific routing over areas which are
not noise sensitive. Steep approach and climb-out paths are bene-
ficial. An important aspect of helicopter noise is blede slap.  F.R.L.

A73-34443 Setting up a downtown heliport. P. J. Landi
{Port Authority of New York and New Jersey, New York, N.Y.).
{Royal Aeranautical Seciety and British Helicopter Advisory Board,
Symposium on Heliports, London, England, Mar. 8, 1972.) Aero-
nauticat Journal, vol. 77, May 1973, p. 225-229.

A number of heliports and helipads tocated in the New York
metrapolitan area are examined, giving ample evidence of the
feasibility of the downtown facility. The facilities are on the Port of
New York Authority Building, at West 30th St. and 12th Ave,, at
Wall St., at 60th 5t, and at Center S5t, Newark. An additionat
heliport is planned for the World Trade Center. To bring these
heliports into being it was found that the dominant pubtic concerns
were fear, noise, and economics. All were valid concerns about which
the public needed to be satisfied, and it is shown that this may be
done quite reasonably and honestly. 1t is *downtown’ that the unigue
value of the helicopter lies, hence hetliports must be built in those
areas. f FR.L.

A73-34444 The design aspects of heliports. A, E. Sto-
combe (British Airways Helicopters, Ltd., Gatwich Airport, Surrey,
England). {Royal Aeronautical Saciety and British Helicopter Ad-
visory Board, Symposium on Heliports, London, England, Mar. 8,
1972 ) Aerpnautical Journal, vol. 77, May 1973, p. 230-233. 6 refs.

An attempt is made to show what would be necessary for a
hetiport suitable for scheduled helicopter services should a vehicle
become available which proves ecomomically viable for intercity
services. Design and location are inseparable considerations in the
provision of heliports; the nature of the site is likely to determine the
heliport design, The additional costs at restricted city center sites
have to be compared with less costly designs at greater distances
from the city center; less easily accessible locations are unlikely to be
justified on commercial grounds. F.R.L.

A73-34445 The use and usags of helicopters. G. E. Ford
{British Executive Air Services, Ltd., Oxford, England). {Royal
Aegronautical Society and British Helicopter Advisory Board, Sym-
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posium on Hefiports, Lordon, Engiana, Mar. 8, 1972.) Aeronauticat
Journal, vol. 77, May 1973, p. 233, 234.

Helicopters find extensive application in the transpert of
directors and senior executives, who have cause to travel far more
frequently than in the past. They not only need to travel to city and
town centers, but on occasion 1o isolated locations which are not
readily accessible by road or rail or fixed-wing aiveraft. The use of
helicopters by oil companies, for filming, by police, and for
ambulance service is briefly discussed, F.R.L.

A73-34446 Flight procedures into and out of heliports, H_
E. Wood (Natianal Air Traffic Service, London, England). (Royal
Aeronautical Society and British Helicapter Advisory Board, Sym-
posium on Heliports, London, England, Mar. 8, 1972.) Ageronautical
Journal, vol. 77, May 1973, p. 235-239.

Major attention is given to helicopter operatians in the London
area, setting the scene by describing the layout of the controlled
airspace which contains the helicopter route system. The helicopter
routes in the London Control Zone are designed to avoid congested
areas and insofar as is practicable they are aligned through open
spaces. Procedures at the Westland Heliport, the only licensed one in
the London area, are discussed. Possible future developments are
assessed in some detail. F.R.L.

A73-34447 Small engines - Big business /1972 Halford
Memorial Lecture/. J. E. B. Perkins (Rolls-Royce, Ltd., Smaill Engine
Div., Derby, England). (Royal Aeronsutical Society and British
Heficopter Advisory Board, Symposium on Heliports, Lendon,
England, Mar. 8, 1972.) Aeronautical Journal, vol. 77, May 1973, p.
240-248.

Small gas turbines, defined as those in the power range up to
around 3000 shp and 4000 Ib thrust, i.e., engines for general
aviation, corporate, and executive aircraft, and limited trainer
operations and helicopters are discussed. The background of the
small engine business in market and technicat terms i5 developed to
highlight a number of features of the small engine business as it exists
today. The technical progress made to date is reviewed, examining
aspects of fuel consumption, power, weight, and price. Some future
market trends for small engines, and the likely solutions in terms of
supporting technology are discussed, and the ways in which the
industry’s structure might develop to support profitably this part of
the business are examined. F.R.L.

A73-34448 The prevention of separation and flow reversal
in the corners of compressor blade cascades. B. S. Stratford
(Rolls-Royce, Ltd., Derby, England). Aeronautical Journal, vol. 77,
May 1973, p. 249.256. 7 refs.

A73-34451 Flight dynamics of rigid and elastic airplanes.
Pars 1 & 2. J. Roskam (Kansas, University, Lawrence, Kan.).
Lawrence, Kan., Roskam Aviation and Engineering Corp., 1972. Pt.
1, 612 p. 68 refs.; Pt. 2, 484 p. B85 refs. Price of two parts, $30.; $17.

The subject of aercelasticity deals with the integrity of the
structure during steady aerodynamic loads {static aeroelasticity), and
during unsteady aerodynamic loads (dynamic seroelasticity). The
classical linear theory of rigid airplane stability and cantrof is
reviewed, with emphasis on a systematic treatment of the subject.
Problems associated with coupling phenomena and nonlinear effects
are discussed. For elastic airplanes the general equations of maotion
are derived and are then reduced to steady state forms and perturbed
state forms. An introduction to freguency response methods of
analyzing the motions of airplanes is given. Five chapters are devoted
to automatic flight control systems because of their increasing
importance. The behavior of the human pilot as part of an airplane
flight controf system is analyzed in some detail. F.R.L.



A73-34460 Lectures in transportation noise. R. H. Lyon
(MIT, Cambridge, Mass.). Harvard, Mass., Grozier Publishing, Inc.,
1973. 265 p. 130 refs. $20.

Aspects of the description of transportation neise are discussed
together with the basic theory of sound propagation, sound sources
and noise praducers, questions of outdoor sound propagation, the
noise of jet aircraft, noise produced by airfoils, the propagation of
landing and takeoff noise, problems of sonic boom generation, and
the propagation of sonic booms. Other subjects investigated include
turbulent boundary layer noise, aircraft cabin noise, criteria for
passenger compartments, criteria for community exposure to aircraft
noise, automotive noise propagation in open areas, and urban noise
propagation. Noise and vibration produced by rail vehicles are
considered along with the transmission of subway noise, vibration
and motion criteria for air and surface vehicles, and the acoustics of
rooms and closed spaces, G.R.

AT3-34471 Gas turbine theory /2nd edition/. H. Cohen
(Cambridge University, Cambridge, England}, G. F. C. Rogers
{Bristol, University, Bristol, Engtand}, and H. |, H. Saravanamuttco
{Carleton University, Ottawa, Canada), New York, Halsted Press,
1973, 347 p. 57 refs. $24.75,

An introduction into the theory is provided, giving attention to
open cycle single-shaft and twin-shaft arrangements, compounding,
closed cycles, aircraft prapulsion, appfications, and gas turbine design
procedure. Shaft power cycles are considered together with gas
turbine cycles for aircraft propulsion, centrifugal compressoss, axial
flow compressors, combustion systems, and axial flow turbines.
Other subjects discussed include the prediction of performance of
simple and more complex gas turbines along with some aspects of
gasdynamics, taking into account compressibility effects, adiabatic
flow, plane norrmal shock waves, and obligue shock waves. G.R.

A73-34474 * # Parameters coniroling nitric oxide emissions
from gas turbine combustors, J. B. Heywood and T. Mikus (MIT,
Cambridge, Mass.). NATQ, AGARD, Mesting on Atmospheric
Pollution by Aircraft Engines, London, England,'Apr. 8-13, 1973,
Paper. 16 p. 30 refs. Grant No. NGL-22-009-378,

Nitric oxide forms in the primary zone of gas turbine com-
bustors where the burst gas compaosition is close to stoichiometric
and gas temparatures are highest. It has been found that combustor
air inlet conditions, mean primary zone fuel-air ratio, residence time,
and the uniformity of the primary zone are the most |mpor1:ant
variables affecting nitric oxide emissions. Relatively simple models of
the flow in a gas turbine combustor, coupled with a rate equation for
nitric oxide formation via the Zeldovich mechanism are shown to
correlate the variation in measured NO sub x emissions. Data from a
number of different combustor concepts are analyzed and shown to
be in_reasonable agreement with predictions. The NQ sub x
formation model is used to assess the extent to which an sdvanced
combustor concept, the NASA swirl can, has produced a lean
well-mixed primary zone generally believed to be the best low NO
sub x emissions burner type. {Avithor}

AT7334475 # Recommended basic characteristics for air-
borne radio homing and alerting equipment for use with emergency
locator transmitters /ELT/. Washington, D.C., Radio Technical
Commission for Aeronautics (Document No. DO-164), 1973, 16p. 9
refs. $6.00.

A73-34476 § The functions of regional airports and the
resuiting requirements for the ground installations [Aufgaben der
Regionalflugplitze - Daraus resultierende Anforderungen an die
Bodenanlagen). G. Ruff (Ministerium fiir Wirtschaft, West Germany).
Deutsche Geselfschaft fir Luft- und Raumfahrt and Deutsche
Gesellschaft fir Ortung und Navigation, Symposium iiber neue
Anflugverfahren, Disseldarf, West Germany, May 24, 1973, Paper.
14 p. In German,
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A73-34480

Regional airports are an effective means for improving the
regional economic structure. German laws and regulations concearning
the classification of airports are examined. Differences regarding the
functions of large airports and regional airports are responsible for
the differences in the design for the two types of airports. Thres
design stages for regional airports are described, giving also attention
1o installations for providing flight safety and the required meteoro-

logical data. Problems of runway construction in connection with the
weight of the aircraft to be served by the airport are discussed along

with questions of costs and the profitability of the required
inyestments. . G.A.

A73-34477 4 A monitor display for automatically con-
trotied steep landing approaches {Ein Manitordisplay fiir automatisch
geregelte Steilanflige). H.-D. Schenk and J. Thomas (Deutsche
Forschungs und Versuchsarstalt fir Luft- und Raumfahrt, Institut
fir Flugfihrung, Braunschweig, West Germany). Dewtsche Gesell-
schaft fitr Luft- und Raumfahrt and Deutsche Geselischaft fir Ortung
und Navigation, Symposium tiber neue Anflugverfahren, Diisseltorf,
West Germany, May 2-4, 1973, Paper. B p. In German.

Description of a monitor display capable of indicating 1o the
pilat the relation between the aircraft position and the desired flight
profile duting steep landing approaches with curved segments. The
propesed display provides a side view of the curved approach profile
with a moving aircraft symbol and a rotating flight path vector. A
number of improvements in the original design of the display,
resultirig from flight simulator tests, are noted. AB.K,

A73-3a478" # Considerations concerning the design of an
electronic landing display for STOL aircraft (Gedanken zur Aus-
legung eines elektronischen Landedisplays fir STOL-Flugzeuge). W.
Holstein (Berlin,. Technische Universitdt, Berlin, West Germany).
Deutsche Geselischaft fiir Luft- und Raumfshrt and Deutsche
Geselfschaft fir Ortung und Navigation, Symposium iber neue
Anfilugverfahren, Disseldorf, West Germany, May 2.4, 1973, Paper.
38 p. 13 refs. In German.

AT3-34479 #. Possibilities for improving conventional ILS
systems {Verbesserungsméglichkeiten des konventionellen Instry-
mentenlandesystems /ILS/). H. Fricke (Braunschweig, Technische
Universitat, Braunschweig, West Germany}. Deutsche Geselischaft fir
Lufr- und Raumiahrt and Deutsche Gesellschaft fir Ortung und
Navigation, Symposium iiber neue Anflugverfahren, Diisseldorf, West
Germany, May 2-4, 1973, Paper. 18 p. In German,

. The possibilities are discussed to correct or neutralize the errors
occurring in ILS-controlied aircraft-landing approach and glide path.
These errors result from interferences caused by multipath propaga-
tion and (for the glide path only) by disturbances due to variations in
the reflective properties of the ground, The three prerequisites to
their carrection are shown to be: {1) the detection of trouhble at the
very onset of reflected wave radiation; (2) an immediate reflected
wave and phase amplitude determination by way -of an analysis of
the radiation field at the point of reception accurate enough for
suppressing the disturbance; and (3) neutralization of the glide-path
affecting influences arising from variations in the reflective properties
of the ground. Various approaches to the fulfillment of these
prarequisites are discussed, M.V.E.

A73-34480 # Digital synchronization of synchronous colli-
sion prevention systems in aviation (Digitale Synchronisation fir
zeitsynchrone  Kollisionsschutzsysteme der  Luftfahrt). P, Form
(Braunschweig, TFechnische WUniversitat, Braunschweig, West
Germany}. Deutsche Gesellschaft fir Luft- und Raumfahrt and
Deutsche Geselischaft fiir Ortung und Nevigation, Symposiurn liber
neuve Anflugverfshren, Disseldorf, West Germany, May 2-4, 19.73
Paper. 18 p. 9 refs. In German.



AT73-3448B1

Discussion of the usability of the digital synchronization
concept for reducing the complexily and costs of the airborne
eguipment required in synchronous aircraft callision avoidance
sysiems. Following a review of data transmission and measurement
techniques currently favored for synchronous aircraft collision
avoidance systems, the synchronization function itselt is examined in
terms of primary, incipient secondary, and continuously secondary
synchronization, and the problems involved in the synchronization
of a multitude of collision-avoidance system participants in motion
are considered. The digital phase and freguency error correction or
synchronization systermn is then described and its collision-prevention
effectiveness and cost efficiency pointed out. M.V.E.

A73-34481 # Bad-weather landing today - 1ts problems and
fimitations {Schlechtwetterlandung heute - lhre Probleme und
Grenzen). 0. Brunner {Braunschweig, Technische Universitat,
Braunschweig, West Germany). Deutsche Geselischaft fir Luft- und
Raumfahrt and Deutsche Geselischaft fiir Ortung und Navigation,
Sympasium iiber neue Anflugverfahren, Diissetdorf, West Germany,
May 2-4, 1973, Paper. 13 p. In German.

Review of the achievements made and the unsolved problems
remaining in the field of bad weather landing. The three stages in

which it is hoped to reach complete independence of weather -

conditions are described, and criteria are presented for the deter-
mination of the operating limits during precision landing approaches.
A number of prablems arising during bad-weather landing approaches
are discussed, including problems connected with the landing system,
problems arising during CAT 11 landing approaches due to false visual
impressions of the pilot, and problems related to CAT Il landings
with the aid of automatic landing systems. ABK.

A73-34482 # Longitudinal motion of a wansport aircraft
during steep landing approaches {Zur Lingsbewegung eines Verkehrs-
fiugzeugs bei steilen Anfligen). G. Briining, J. tademann, and D.
Schafranek {Braunschweig, Technische Universitdt, Braunschweig,
West Germany). Deutsche Gesefischaft fiir Luft- und Raumfabrt and
Deutsche Geseifschaft fiir Ortung und Navigation, Symposium iber
neve Anflugverfahren, Dissefdorf, West Germany, May 2-4, 1973,
Paper. 24 p. In German,

Attemnpt to determine the feasibility of the execution of steep
landing approaches by present-day transport aircraft and the way in
which the dynamic longitudinal stability changes with increasing
descent path angle, It is shown that steeper landings then those
customary ate passible with the passenger aircraft currently in use. in
this case the descent speed increases, while the path speed remains
unchanged. In order to prevent excessive throttling of the engines,
extensible air brakes must be employed. The dynamic longitudinal
stability is affected only negligibly. To prepare for landing, it is
recommended that a transition to a 3-deg glide path be made shortly
beforehand by means of a pullout maneuver, AB.K.

A73-34483 4 Flight control problems during steep landing
approaches (Flugfiihirungsprobleme des Steilanfluges). R. Brockhaus
(Braunschweig, Technische Universitit, Braunschweig, West
Germany), Deutsche Geselischaft fir Luft und Raumfatrt and
Deutsche Geselfschaft fiir Ortung und Navigation, Symposium itber
neue Anflugverfahren, Disseldorf, West Germany, May 2-4, 1973,
Paper, 35 p. 21 refs. In German.

Consideration of the problems arising during STOL landing
approaches, including an indication of how these problems can be
solved by means of navigation aids. Three lines of development of
steep landing approaches are noted, and the results of research
performed in-this area in both the U.5. and West Germany are cited.
The situation of the pilot during steep landing approaches is
reviewed, including recommendations to keep the pilot’s work load
from becoming more strenuous than in conventional flight. The
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instrument readings and control ads that can be used to assist the
pilot during steep landing approaches are described, and the division
of labor between the pilot and the flight contral system is discussed.
Some problems still remaining to be solved in connection with STOL
navigawen and flight safety are cited. ABK.

A73-34484 # improvement of the standard ILS while re-
taining compatibility  (Verbesserung des Stendard-LS  unter
Beibehattung der Kompatibilitit). Deutsche Gesellschaft fir Luft-
und Raumfahrt and Deutsche Gesellschaft fiir Ortung und Naviga-
tion, Symposium iiber neue Anflugverfahren, Disseldorf, West
Germany, May 2-4, 1973, Paper. 7 p. in German.

Description of two systems which improve the standard 113
through additions of various magnitudes while retaining the 1LS basis
function so that the systems remain compatible with the existing
two-carrier system, The first system, called Compatible Instrument
Landing System (CILS), consists of standard 1LS for clearance and
microwave 1LS$ for the approach sectar, Compatibility is achieved by
emitting the microwave osciliator frequency as a pilot sigmal. The
other system, called Precision Instrument Landing System {PILS),
involves the use of linear antenna arrays consisting of a number of
emitter elements which successively emit appropriate signals. A.B.K.

AT73-34485 Effects of new landing approach precedures
on cockpit design and possibilities of taking them into ascount
{Auswirkungen neuer Anflugverfahren auf die Cockpitauslegung und
Maglichkeiten ibrer Berlicksichtigung). Mr. Hiuser (Messerschmitt-
Bolkow-Blohm GmbH, Hamburg, West Germany). Dautsche Geself-
schaft fiir Luft und Raumfahrt and Deutsche Gesefischaft fiir Ortung
und Navigation, Symposium dber neue Anflugverfafiren, Disseldarf,
West Germany, May 2-4, 1973, Paper. 23 p. In German. (MBB-UH-
07-73)

Consideration of the effect of new maneuvering procedures
during landing approach on the arrangement of the flight control
instruments in the cockpit, After describing the problem of cockpit
design, the constraints imposed on such design are specified, and the
possibilities of practical application of these specified values in all
phases of the design development are demonstrated. In addition, the
parameters characterizing these constraints are indicated, as well as
methods of determining them. Examples of alterations of these
specified parameters resulting from the introduction of new landing
approach procedures are presented. AB.K.

A73-34486 Control technigues for steep landing ap-
proaches of rotary wing aircraft {Regelungstechnik bei Steilanfliigen
von Drehfliglern). W. Kubbat (Messerschmitt-Bélk ow-Blahm GmbH,
Ortobrunn, West Germany). Deutsche Gesellschaft fir Luft- und
Raumfahrt and Deutsche Geselfschaft fir Ortung und Navigation,
Symposium dber neue Anflugverfahren, Diisseldorf, West Germany,
May 2-4, 1973, Paper. 26 p. In German, {MBB-UFE-1021)
Caonsideration of the problem of contralling flexible fanding
approach psofiles by using the high maneuver capability of rotary
wing aircraft. A study is made of a concept which makes it possible
to follow a spatially variable pre-assigned flight path and to fulfili a
flight speed requirement related to the flight path. A review of the
problems arising from this concept and of the methods of solution is
presented, The solutions obtained are illustrated with results of
simulation studies concerning rectilinear, curved, and spatially curved
approaches, ABX.

A73-34487 Mixed CTOL-QTOL traffic (Gemischter
CTOL/OTOL-Verkehr). F. Schénberger (Messerschmitt-Btkow-
Blohm GmbH, Munich, West Germany). Deutsche Gesellschalt fir
Luft- und Raumfahrt and Deutsche Geselfschaft fir Ortung und
Navigation, Symposium dber neue Anflugverfahiren, Diisseldorf, West
Germany, May 24, 1973, Paper. 30 p. In German, (MBB-UH-05-73)



Review of the mixed-traffic problems that are to arise at the
QT OL-aircraft introduction time in 1979/1980 and may be expected
10 persist through the undeterminably long transition period during
which CTOL aireraft will be phased out. Special attention is given to
the repercussions of mixed traffic for the tasks of air traffic
controllers in terminal areas around airports. The effects of mixed
traffic upon the microwave landing system that is to supersede the
current LS system, as well as on planned future radio navigation
systems, are also discussed, Significant aspects of the impact of
mixed traffic on airport operation and grourd equipment are
fikewise examined. M.V.E.

A73-34488 Noise-abating approach and departura pro-
cedurés for STOL ° aircraft (Larmreduzierends An-  und
Abflugverfahren fiir STOL-Flugeeuge]. K. Weise and H, Anders
_(Messerschmitt-Bolkow-Blohm GmbH, Munich, West Germanyl.
Deutsche Gesellschaft fir Luft- und Raumfabrt and Deutsche
Gesellschaft fir Ortung und Navigation, Symposium dber neue
Anflugverfahren, Disseldorf, West Germany, May 2-4, 1973, Paper.
43 p. 9 refs. In German. (MBB-UH-06-73}

Investigation of the possibilities for reducing the noise generated
by STOL aircraft at landing approach and departure. In particular,
the observance of various departure and landing-approach procedures
was studied in terms of its effects upon the intensity and propagation
patterns -of the noise generated by STOL aircraft. A so-called
‘three-segment start profile’ departure procedure is described whose
post-takeoff thrust reductions at certain altitudes are shown to lead
to .noise abatement over airport adjacent and neighboring areas at the
cost. of slight -noise level enhancement over remaoter areas. Noise
abatement requirernents during landing approach are shown- to
consist essentially in the steepest descent and most prolonged
low-drag flight {i.e., most delayed fanding flap and gear deployment]}y
consistent with safety, MV.E.-

A73-34489 Ground visual aids for the approach and
landing of STOL aircraft. D.. Johnson .and A. J. Smith (Royal
Aircraft Establishment, Farnborough, Hants., Engiand). Deutsche
Geselischaft fir Luft- und Raumifahrt and Deutsche Gesellschaft fiir
Ortung und Navigation, Symposium dber .neue Anflugverfahren,
Diisseldorf, West Germany, May 2-4, 1973, Paper. 20 p. (RAE-TM-
AVIONICS-136/BLEU/) .

An attempt has been made by the Blind Landlng Expenmental
Unit (BLEU} of the Royal Aircraft Establishment to assess the visual
aids requirements for STOL aircraft. For the purposes of the study it
was assumed that a typical civil STOL aircraft will approach at a
glidepath angie ‘of & deg at a speed of 90 ki 10-a runway that is 30 to
46 'm wide and 600 to’ 1200 m long, The sort of markings and
tighting that will be required 1o support steep dradient approaches
are described: Flight trials and simulator experiments have been
carried out to evaluate some elements of the proposed systems. A
form of glideslope indicator using sharp-transition two-color units
has been ‘evolved and flight trials have shown that the flight path
performance is within limits that will probably be satisfactory for
operations with passenger aircraft, The flight trials have alsg shown
that following a manual approach pilots can successfuly flare and
land the-aircraft from heights as low as 10 m, : F.A.L.

A73-34490 The interface of new approach technigues
with existing ATC systems. N. H. Hughes (Royal Aircraft Establish-
ment, Farnborough, Hants., England). Dewtsche Gesellschaft fiir
Luft- und Raumfahrt and Deutsche Geselfschaft fir Ortung und
Navigation, Symposium dber neue Anflugverfahren; Dissefdorf, West
Germany, May 24, 1973, Paper 28p.6 refs {RAE- TM-AV!DN!CS—
1358/BLEV/)

.The terminat control area R/STOL air traffic control environ-
ment is examined, and the flight control system characteristics likely
to be required in the R/STOL vehicle for intermediate and final
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A73-34493

approach are identified. The airspace requirements for halding for
conventional aircraft are first discussed, and the potential advantages
from reduction of airspace requirements for R/STOL holding, by
means of deployment of area navigation in R/STOL aircraft, are
considered, A comparison is then made between conventional
intermediate approach patterns and those likely to be required for
R/STOL aircraft, and it is shown that R/STOL patterns are likely to
be significantly more complex at some sites. To achieve sufficiantly
predictable flying times within the terminal control area for effective
approach sequencing, without excessive aircrew workload, may
demand equipping the R/STOL aircraft with area navigation,
possibly inéluding the fourth dimension - or ‘time slot” - control. The
system design problems associated with time slot foilowing are
therefore also examined. [Author)

A73-34491 # Flight operations. and guide beam system
(Flugbetrieb und Leitstrahlsystem}. T. Bohr {Bundesanstalt fiir
Flugsicherung, Frankfurt am Main, West Germany), Deutsche Gesefl-
schaft fiir Luft- und Raumfahrt and Deutsche Gesalischaft fir Ortung
und Navigation, Symposium iiber neue Anflugverfahren, Disseldorf,
West Getmany, May 2-4, 1973, DGLR Paper 73-071. 13 p. In
German, ‘

The develapment of guide beam systems comprises three phases,
The first phase, beginning in 18920 and ending in 1945, includes the
introduction of the guide beam system, involving first tests and the
design of fully operational systems. The introduced systems were
further improved. during the second phase, which ended in 1966, The
guide beam systems are being extended during the third phase 10
meet growing operational requirements. This phase will presumably
be concluded in 1977, The present state of develppment of guide
beam system is discussed in detaif and the new operational
requirements are examined, giving attention to approach, landing,
and questions of accuracy. G.R.

AT3-33492 4 Flight-path control device for generating curvi-
linear flight path profiles using microwave landing systems {Flug-
bahnfilhrungsgerit zum erzeugen gekrimmter Flugbahnprofile an
Mikrowellen-Landesystemen). G. Schinzer (Bodenseewerk Geriite-
technik GmbH, Uberlingen, West Germany); Deutsche Geselfschaft
fir Luft- und Raumfafirt and Deutsche Geselfschaft fir Ortung und
Navigation, Symposium iber neue Anflugverfahren, Disseldorf, West
Germany; May 2-4, 1973, OGLR Paper 73-016. 36 p. 12 refs. In
German.

A?3-34493 # Special features of the DLS and SETAC
landing aids [Einige Besonderheiten der Landenhilfen DLS wnd
SETAC). K. D, Eckert and G. Peuker (Standard Etektrik Ldrenz AG,
Stuttgart, West Germany}. Deutsche Geselischaft fiir Luft- tind
Raumfahrt and Deutsche Geselischaft fir Qrtung ind Navigation,
Symposium dber neue Anflugverfahren, Disseldorf, West Germany,
May 2-4, 1973, DGLR Paper 73019. 34p, In German. !
Description of two proposed advanced approach and landing
systems for use by military aireraft. The SETAC system is based on
the use of the TACAM landing aid and thus constitutes a so-called
‘air-derived system.’ ft consists of two ground stations and an
onboard instrument addition 1@ a TACAN onboard system. The use
of TACAN frequencies and a TacAN signal format broadensd with
the aid of time-division multiplex procedures makes it. posmble io
employ 'the TACAN conboard system designed for medium- range
navigation for the appraach and landing phase. Two special features
of SETAC arg noted - namely, the use of a 15-kHz omnidirectional
beacon whlch makes possible azimuth measurement with 360-deg
coverage and precision distance measurement in the terminal area,
and the use of virtual diagrams for angle-of-elevation measurement,
The DLS system is based on L-band DME, the interrogations
transmitted from the aircraft are received by special circular antenna
ar'rays flexibility is achieved through the use of a ground-derived
system, and the channel allocation problem is minimized by the
possibility of CW operation. AB.K.



AT73-34494

A73-38494 §# A novel electronics {anding system for regional
airports (€in newartiges Elektronik-Lande-Systemn fiir Regional-
flugplitze}. R. Kissling (Elekironik fir Luftfahrzeuge Stuttgart
GmbH, Stuttgart, West Germany), Deutsche Gesellschaft fir Luft-
und Raumfahrt and Deutsche Geselischaft fir Ortung und Naviga-
tion, Symposium dber neue Anflugverfahren, Disseldorf, West
Germany, May 2-4, 1973, DGLR Paper 73-020. 8 p. In German.

A landing system for satisfying |FR landing requirements for air
traffic under certain specified conditions is proposed. The aperations
possible with the new system include simulated GCA and simulated
iLS. Tha requirements of the intended users can be satisfied by the
systemn without the installation of new onboard eguipment, Only
small antennas with a receiving frequency of 1 GHz are needed for
the ground instatlation, The introduction of a new transponder
frequency at about 4 GHz is considered. G.R.

ATI-38498 ¥ Tasks of a noise abaterment official (Aus der
Arbeit eines Lirmschutzbeauftragten}. H. Borsdorff. Deutsche
Geselfschaft Fijr Luft und Raumfahrt and Deutsche Geselfschaft fir
Ortung und Navigation, Symposium iber neue Anflugverfahren,
Diisseldorf, West Germany, May 2.4, 1973, DGLR Paper 73-022. 13
p. ln German.

Description of tha . history and functions of the office of noise
abatement supervisor in the Federal Republic of Germany, and
consideration of some significant aspects of aircraft noise contral on
the regional, national, and European tevel. The author’s personat
experience, as the Stutigart Airport’s noise abatement supervisor
since 1969, is discussed in terms of the procedures used, problems
encountered, and improvements achieved in the course of noise
abatement efforts. Specific recommendations are presented for
enhancing the effectiveness of noise abatement efforts in Germany
and throughout Europe. MV.E.

AT3-3498 # Flight mechanics problems associated with
landing approaches using direct lift control, as examplified by the
HFB 320 Hansa aircraft (Flugmechanische Probleme beim Lands-
anflug mit direkter Auftriebssteuerung am Beispiel der HFB 320
Hamsa). D. Hanke and H.H. Lange {Deutsche Forschungs- und
Versuchsanstalt fir Luft- und Raumfahrt, Institut fiir Flugmechanik,
Braunschweig, West Germany}. Deutsche Geselfschaft fir Luft- und
Raumfahrt and Deutsche Geselischaft fir Ortung und Navigation,
Symposium iiber neue Anflugverfahren, Disseldorf, West Germany,
May 2-4, 1973, DGLR Paper 73-024. 33 p. 11 refs, In German.

A73-34497 Limitations on steep-angle approaches for hali-
copters {Uber die Grenzen von Steilanfligen mit Drehfliiglern}, M.
Rade (Messerschmitt-Bélkow-Blohm GmbH, Munich, West Ger-
many), Deutsche Geselfschaft fiir Luft- und Raumfafirt and Oeutsche
Geseffschaft fir Ortung und Navigation, Symposium Gher neue
Anflugverfahren, Disseldorf, West Germany, May 2-4, 1973, DGLR
Paper 73-026. 8 p. 16 refs. In German, (MBB-UD-101-73})

Limiting conditions and flight eircumstances influencing steep-
angle approaches of helicopters are reviewed, along with the
limitations they impose on instrument-guided steep approaches.
Actual flight perfarmance results are also described. At a 15-degree
flight path angle, considerable advantages are shown to be achievable
over the well known |LS approach. Some essential prerequisites for
instrument-guided steep-angle landing approaches are pointed out
and briefly discussed., M.V.E.

A73-34498 7 Problems concerning the implementation of an
integrated flight contro! system, giving particular attention to curved
flight path profiles (Realisierungsprobleme eines integrierten Flug
regelungssystems unter besonderer Beriicksichtigung gekrimmter
Flughahnprofile). H. Bohret (Bodenseewerk Geritetechnik GmbH,
Uberlingen, West Germany). Deutsche Geseffschaft fir Luft- und
Raumfahrt and Deutsche Geselfschaft Fir Ortung und Navigation,
Sympesium iiber neue Anflugverfahren, Diisseidorf, West Germany,
May 2-4, 1973, DGLR Paper 73-030. 32 p. 7 re%s. In German.
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A73-34523 Hydraulic techniques stop Murphy.” J. W,
Leboid and R. W. Dver [Lackheed-California Co., Burbank, Calit,),
Hydrautics and Preumatics, vol. 26, June 1973, p. 87-90.

The L-1011 aircraft has for its hydraulic system designed-in
layout and instalation technigquss which greatly reduce Murphy's law
errors during servicing. Problems of modular design with plug-in
cartridges are discussed together with plugin features, hydraulic
service centers, check valve configurations, permanently conrected
B-nuts, and plembing installations. Qrbital welding, swaging tools,
and processes were developed for in-place repair in the aircraft. The
actuator attachment end of the hydraulic tubing systern has multiple
plumbing connections which use a manifald-flange-type face seal,

G.R.

A73-34534 The financing of aircraft procuremsnt. R. S.
Sawter. Aeronautical Journal, vol. 77, Apr. 1973, p. 171-174.

tt is suggested that for aerospace manufacturers, governments
should fund civil projects or provide research and development
through defense projects, preferably on an international competitive
tender basis. Risk capita! by the manufacturers must be providaed
alongside government funds for civil projects. Governments should
consider providing domastic funds for the purchase of aircraft on the
lines of the shipping industries loans in the U.K._ For airlines, IATA
should be considered as the airline operators’ association for all levels
of air travel. Governments must endorse and enfarce decisions on
fare structures taken by representatives of all airlines. The fare levels
must permit airlines to earn a reasonable return on investment,
depending upon the type of operation. F.R.L.

A73-34535 The financing of essential communication,
navigation and terminal aids. F. J. H. Johnston {International Air
Transport Association, Geneva, Switzerland). Aeronautical Journal,
vol. 77, Apr. 1973, p. 175-180.

The communications networks used to enabfe the international
air transport industry to function are, first, company owned circuits
which enable each airline to fulfil its normal commercial require-
ments. Second are airling jointly owned organizations such as ARINGC
in the U.S. and International Aeradio elsewhere. Third are the
government financed netwarks termed by ICAD as the Aeronautical
Fixed and Aeronautical Mobile systems. Determination of costs and
their allocation, recovery of costs, and solution of the global problem
are discussed. 1t is considered that the financing problem can only be
solved ultimately through a worldwide approach. FR.L

A73-34536 Revised calculations of the NACA 6.series of
low drag aerofoils. T. R. F. Monweiler {Glasgow, University,
Glasgow, Scotland}, Aeronautical Journal, vol, 77, Apr. 1973, p.
190-192.

A recent study by digital computer of the theoretical character-
istics of a family of low drag airfoil sections was prompted by the
need to redesign a particular NACA 6-series airfoil of high camber,
which was not producing the desired pressure distribution. This new
family of airfoils, designated the GU series, was patterned on the
NACA sections, and designed to provide the characteristic region of
uniform velocity over the forward portion of one surface at the
extreme of the low drag region, followed by a compression region of
roughly constant adverse pressure gradient. The GU series is a
S-parameter family with one of the parameters controlling nose
radius, and another the trailing edge angle; the remaining three bear
some relation to the three parameters of the NACA 6-series, though
they are not identical. F.R.L.

A73-34538 Beyond the buffet boundary. D. G. Mabey
{Royal Aircraft Establishment, Bedford, England). Aeronautical
Journal, vol. 77, Apr. 1973, p. 201-215, 58 refs.



An examination of the physical processes at work above the
buffet boundary is made when the boundary layer has separated.
Buffeting is defined as the structural response to the aerodynamic
excitation produced by separated flows. It is shown how buffeting
criteria can influence the choice of wing loading for transport and
fighter type aircraft. A broad classification of wings with separated
flows that excite buffeting is used as a framework for the discussion.
Attention is given to unswept and swept wings, and excitation and
buffeting measurements, and the onset and severity of buffeting are
treated. Slender wings with sharp leading edges can operate up to
quite high angles of incidence, and hence achieve reasonably high lift
coefficients without experiencing strong excitation. F.R.L.

A7334539 Analysis of meteorologica! conditions for avia-
tion [Analiz meteorologicheskikh uslovii diia aviatsii). Edited by K.
G. Abramovich. Leningrad, Gidrometeoizdat (Gidrometeorologi-
cheskii Nauchno-issledovatel’skii Tsentr, Trudy, No. 95), 1972, 64 p.
bn Russian, }

Studies of weather conditions which restrict aircraft landing
capabilities are covered. Limited visibility in radiation fog, cloud
cover hottam height, turbulence in the troposphere and stratasphere,
and aircraft icing are discussed as landing constraints.

V.2

A73-34540 # . Analysis of visibility conditions duting aircraft
landing in radiation fog {Analiz uvslovii vidimosti pri posadke
samoletoy v radiatsionnom tumanel. lu. G. Konovalov and M. la.
Ratsimor. In: Analysis of meteorological conditions for aviation.
{A73-34530 17-20) L.eningrad, Gidrometeoizdat, 1972, p. 3-8. 5 refs.
In Russian,

Description of a procedure for calculating the slant visibility
range of ground objects when the atmasphere transparency varies
with altitude. The method is applied to a two-layer atmosphere
containing a radiation fog layer and a more transparent layer on top
of it. Errors which could handicap the pifot during {fanding in fog
when ground object detection was made at a high altitude at a large
angle to horizon are discussed, V.2

A73-3454% ¢ lcing conditions of modern transport aircraft
according to cruise flight data (Ob usloviiakh obledeneniia sovremen-
nykh transportnykh samoletov po dannym reisovykh poletov). 0. K.
Trunoy and 5. P. Khachatrian. In: Analysis of meteorological
conditions for aviation. Leningrad, Gidro-
meteoizdat, 1972, p. 44-50. In Russian,

Statistical analysis of the accurrence of icing recorded by Soviet
girliners on international flights from Moscow. Air temperature,
flight altitude, cloud types, and season, as factors of icing, and icing
zone extents and icing intersities are discussed. V.2

A73-34546 The permissible scale of spatial averaging of
geopotential values in the stratosphere when the impact of wind on
the flight of a supersonic aireraft is taken inte aceount (O
‘dopustimom masshtabe prostranstvennogo osredneniia znachenii
geopotentsiala v stratosfere pri uchete vliianiia vetra na polet
sverkhzvukovogo samoleta). S. V. Solonin and G. ). Mazurov. In:
Analysis of meteorological conditions for  aviation.

Leningrad, Gidrometeoizdat, 1872, p. §1-50. In
Russian.

Analysis of the impact of wind variations in the stratosphere on
the assigned flight trajectory of a supersonic transport aircraft at
prescribed altitudes. Simulated flight data at different SUPBrsenic
speeds on an jsobaric surface of 100 mb are used in the estimation of
permissible averaging scales for baric fietd vales vs airspeed. The
range of permissible geopotential averaging scales which provide an
adequate flight precision for supersonic transport aircraft is assessed.

V.Z.
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AT73-3601 International  Aerospace  Instrumantation
Symposium, 19th, Las Vegas, Nev., May 21.23, 1973, Proceedings.
Symposium sponsared by the Instrument Society of America. Edited
by B. Washburn (California, University, Los Atamos, N. Mex.).
Pittsburgh, Pa., Instrument Society of America {Instrumentation in
the Aerospace Industry. Volume 19}, 1973. 301 p. Members, $15;
nonmembers, $18. -

New developments in measurement instrumentation and proce-
dures are described in papers dealing with aircraft engine testing, air
traffic control, space vehicle measurements, in-flight monitoring
equipment, automotive safety testing, and monitoring of the
environment. Design, construction, and calibration aspects are
discussed for various types of equipment, including a satellite IR
temperature profile radiometer, solid-state sensars for flight control
measurements, reentry-vehicle heat shield thermaodynamic instru-
mentation, impact gauges for meteoroid detection, differential
ternperature sensors for aircraft engine fiuids, microwave landing
systems, wake vortex sensing equipment, and a digital strobe contral
system for model helicopter testing.

' TM.

AT73-34603 High reliahility solid state force sensors for
flight contral systems. R. D. Palfreyman {Bendix Corp., Teterboro,
N.L} and A. N, Waldman (Kulite Semiconductor Products, Inc.,
Ridgefield, N.J}. in: International Aerospace Instrumentation
Symposium, 18th, Las Vegas, Nev., May 21-23, 1973, Proceedings.

Pittsburgh, Pa., Instrument Society of America,
1973, p. 49-57.

A novel solid-state force sensor emplayed in the flight control
systems for the Douglas DC-10 and the Lockheed 5-3A uses a design
approach that insures high reliability. This paper deals with specially
designed flight control levers that detect pilot's force effort in roll
and pitch directions. Two full “4-arm semiconductor strain gage
bridges are applied for each channel (axis) to insure redundancy
within a severely restricted space, eliminating the nead for complex
linkages and electrically .noisy motion sensors. A description of the
techniques used for gage selection, gage installation, wiring and
testing is also incduded. {Author}

AT3-31604 Performance measurements of aircraft electri-
cal systems having highly distorted voltage and current waveforms,
D. M. Brockman, L. H. Eccles, and G. E. Klos {Boeing Ca., Seattle,
Wash.]. In: Internationai Aerospace Instrumentation Symposium,
19th, Las Vegas, MNev, May 2123 1973, Procaedings,

Pittsburgh, Pa., Instrument Society of America, 1573,
p. 5262,

Measuring the performance of aircraft electrical systems having
highly distorted voltage and current waveforms is possible using solid
state devices and analog computer 1echnigues. These measurements
involve accepting definite conditions of the generatar system and the
instrumentation environment and using two types of active devices,
multipliers, and operattonal amplifiers. | n describing the instrumenta-
tion system, consideration is given to measuring real power, rms
currgnt, rms voltage, harmonic content, frequency modulation,
average frequency, amplitude modulation, and to calibration proce-
dures. (Author)

AT3-34607 Differential temperature measurements in air-
craft engine fluids. L. H. Eccles and W. F. Rubart (Boeing Co.,
Seattle, Wash.}. In: International Aerospace Instrumentation Sympo-
siums, 19th, Las Vegas, Nev., May 21-23, 1973, Procesdings,
Fittsburgh,” Pa., Instrument Society of America,

1973, p. 109111, . S
In aircraft testing, it has been difficult to accurately determine
small differential temperatures in mediums such as engine ails and
airoraft fuels which may vary in temperature over several hundred
degrees. A new method of measuring this temperature with an
electronic circuit utilizing platinum probes is presented which is
capable of measuring temperature differentials as low as 2.6 C. This
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method utilizes two platinum element probes connected in series
driven by a constant current generator. An electronic circuit holds
the midpoint of the probes at virtual ground minimizing commaon
mode voltages across the probes. A differential amplifier provides an
output proportional 1o the differential temperature. The mismatch-
ing and nonlinearity of the platinum sensors is compensated. Voltage
sensed across one probe provides an output propartional to the
temperature of the medium. [Author}

A73-34608 Pressura measurements for establishing inlet/
engine compatibility. W. C. Eggers (McDonnell Aircrait Co., St
Louis, Mo.). In: Internationzl Aerospace instrumentation Sympo-
sium, 19th, Las Vegas, Nev., May 21-23, 1973, Proceedings.

Pittsburgh, Pa., Instrument Society of America,
1973, p. 123-128.

During the development of a sophisticated aireraft progpulsion
systemn, the compatibility of the engine with the variable geometry
jnlet must be verified. This must be accomplished early v a
development program, A series of full scale infet/engine wind tunnel
tests was performed oan a McDonneli Aircraft Company F-15 Fighter
Aircraft propulsion system. An instrumented inlet duct and engine,
configured like those in the flight test vehicle, were used as the test
article. Measurement of the pressure interface between the engine
and duct was accomplished by using an engine face rake. This paper
discusses calibration, data acquisition, and data reduction associated
with the instrumentation systern used with the face rake.  (Author)

AT3-34610 A performance data acruisition and analysis
system for turbine engine component testing. R. €. Gorton (United
Aircraft Corp., Pratt and Whitney Aircraft Div.,, East Hartford,
Conn.}. In: International Aerospace lnstrumentation Symposium,
19th, Las Vegas, Nev.,, May 21-23, 1973, Proceedings.

Pittsburgh, Pa., Instrument Society of America, 1973,
p. 129-135.

(ver a period of years, compressor, burner, and turbine
development test stands were equipped with data logging systems for
recording automatically all the pressures and temperatures required
for performance calculations. More recently these existing systems,
plus some new ones, have been integrated into 2 computer-orisnted
central system. This provides on-line processing of the data and
presents the analytical results promptly to the test operator. This
integrated system is described. Emphasis is on the requirements of
the user and how they have been satisfied, rather than on details of
the hardware, Built-in checking and calibration features important to
assurance of accuracy are described. {Author}

A73-34611 The microwave landing system /MLS/ develop-
ment program. S. Everett (FAA, Microwave Landing System Branch,
Washington, D.C.}). In: [nternational Aerospace Instrumentation
Symposium, 19th, Las Vegas, Nev., May 21-23, 1973, Proceedings.

. Pittsburgh, Pa., [nstrument Society of America,
1973, p. 137-145.

Background information is presented that reviews the histary of
present landing systems, discusses the need for a microwave landing
system {MLS), and describes the chronology of events culminating in
the formulation of the national plan for development of the MLS.
This is followed by a summary of the development program,
including programm objectives, system description, and outline of
major program activities. Finally, a status report is presented that
briefly describes the results of the completed program phase and
planned accomplishments in the current program phase. (Author)

A73-34612 From ATCRBS to DABS/ADL. R. M. Buck
(FAA, Communications Div., Washingtan, D.C). In: International
Aerospace Instrumentation Symposium, 19th, Las Vegas, Nev., May
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. 21-23, 1973, Proceeding.

Pittsburgh, Pa., Instru-
ment Society of America, 1973, p. 147162, & refs.

As the ATC radar beacon system environment changed due to
the increasing number of interrogators and transponders, so did the
aircraft position sensor requirements change due to the transition
from a manual toward an automated ATC system. A concept evolved
that championed discrete addressing in order to minimize the
ATCRBS problem of decoding garbled messages caused by the
simultaneous or near simuitaneous receipt of two or more messages.
included in this paper are {1} the status of this evolving discrete
address beacon systemn and data link (DABS/ADL), {2} the program
schedule for the foreseeable future, and (3) a brief overviéw of
possible interfaces with other parts of the ATC system. {Author)

A73.34613 Wake vortex sensing, processing and display.
K. F. Bierach (FAA, Systems Research and Development Service,
Washington, D.C.). In: International Aerospace Instrumentation
Symposium, 19th, Las Vegas, Nev., May 21-23, 1873, Proceedings.

Pittsburgh, Pa., tnstrument Society of America,
1973, p. 153-164. 15 refs,

The FAA has embarked upon a program to develop a wake
vortex avoidance system (WVAS} to permit airport operations to
function at optimum capacity commensurate with safety require-
ments. Computer modeting has identified a system coneept based
upon vortex prediction and detection in a closed-loop configuration,
In concept, the vortex position, in defined arrival and departure
corridars, is predictad from existing and projected meteorological
conditions. The vortex rmovement is sensed within specified vertical
scan planes to update this prediction. Aircraft arrivals or departures
are then scheduled according to the prevailing vortex predictions and
knowledge of the aircraft invelved. This paper describes the system
concept and potential technigues that are available to satisfy the
sensor, data processing, and display subsystemn requiréments.

{Author)

AT73-34614 FAA Omega/VLF navigation development
program. G. H. Quinn {FAA, Washington, D.C.}. In: Intemational
Aerospace Instrumentation Symposium, 19th, Las Vegas, Nev., May
21-23, 1973, Proceedings. Pittsburgh, Pa., Instru-
ment Society of America, 1973, p. 165-168.

This paper describes fundamentals of aircraft navigation with
very low frequency (VLF) signals, and the VLF development
projects sponsored by the Federal Aviation Administration [FAA)
Systerns Research and Development Service. Included as techniques
are navigation with Omega signals and with VLF communications
signals. Present VLF airborne equipment evaluations included are
those of the Northrop AN/ARN-89 Omega system, and the Global
Navigation, Inc. GNS-200 system. Nearing completion is an investiga-
tion of Omega signals as received in Canada, including those
traversing the Greenland ice cap; and an analysis of the potential
operational significance of propagation modal effects on Omega
signals, Planned projects include evaluations of differential Omega,
34 kHz difference frequency Omega, and advanced techniques
which use unigue frequency VLF signals from each VLF transmitter.

{Author}

AT3-34615 Exhaust emissions analysis system for aircraft
gas turbine engines. N. Harvey, W. P. Houben, M. B. Johnston, and
G. 5. Turmner (Beckman Instruments, Inc., Fullerton, Calif.). In:
International Aegrospace !nstrumentation Symposium, 19th, Las
Vegas, Nev., May 21-23, 1973, Proceedings,
Pittsburgh, Pa., nstrument Society of America, 1973, p. 179-186.
Test procedures recently specified for determining aircraft
exhaust emission fevels require continuous sampling analysis systems,
indluding infrared, flame ionization, and chemiluminescence
analyzers. The present work summarizes proposed government
emission standards and test procedures, and describes a sampling
systerm for gas turbine engines “that exceeds the government



requirements. The analyzer and indicator systems are outlined, and
tables show performance specifications in terms of linearity, repeat-
ability, and response speed. TM.

A73-34622 A digital strobe control system for model
helicapter testing. J. F. Devlin (Boeing Vertol Ca., Philadelphia, Pa.).
In: International Aerospace Instrumentation Symposium, 19k, Las
Vegas, Nev, May 21-23, 1973, Proceedings.
Pittsburgh, Pa Instrument Society of America, 1973, p. 263- 261
The Digital Slip Sync Strobe/Camera Control System
(DSS5/CCS) has been designed and built specifically to aid in the
testing of powered wind tunnel helicopter models. This comp!etelv
solid-state control system employs many of the features of other
systems together with unique featurss of its own. Front-panel
controfs allow changing fram a single to muitiple image which can be
used to track the tip path of blades on rotor modeis having from two
to six blades. Positioning of the image can either be performed
manually or by slipping at a rate proportional to the input
frequency. The Digital Slip Sync Strobe/Camera Control System
features a design to contro! four strobe lights sequentially, thus
raising the upper frequency limit of a strobe system. This system is
usefid in any test system that can provide the required input pulses
and can be used in conjunction with still photography or pulse
photography to obtain valuable informatien about the system under
test. {Author}

* AT3-34651 " Status of international noise certification
standards for business aircraft. R. L. Pauliin {U.5. Department of
Transportation, Washington, D.C.}. Society of Automotive Engi-
neers, Business Afrcraft Meeting, Wichita, Kan., Apr. 3-8, 1973,
*‘Paper 730286 .7 p. 7 refs. Members, $1.25; nonmembers, $2.00.

,AT73-34652 Progress in the development of optimally quiet
" .turboprop engines and installations. R. N. Tedrick and R. W.
Heldenbrand {AiResearch Manufacturmg Company of Arizona,
...Phoanix, Ariz.). Society of Automotive Engineers, Business Aircraft
..Meetmg, Wichita, Kan., Apr. 36, 1973, Paper 730287. 14 p.
. . Members, $1.25; nenmembers, $2.00. USAF -sponsored research.

T A73-34653 New low-pressure-ratio fans for quiet business
aireraft propulsion. F. B. Metzger and R. Worobel (United Aircraft
Corp., Hamilton Standard Oiv., Windsor Locks, Conn,}, Society of,
Automotive Engineers, Business Alrcraft Meeting, Wichita, Kan.,
Apr. 36, 1973, Paper 730288 12 p. 11 refs. Mernbers, $1.25;
nonmembers, $2.00. . .

A73-34654 ‘Quiet’ aspects of the Pratt & Whitnay Aircraft
JT15D turbofan. J. C. Plucinsky {United Aircraft of Canada, Lid.,
Longueuil, Quebec, Canada) Society of Automotive Engineers,
Business Ajrcraft Maeung, Wichita, Kan., Apr. 3-6, 1973, Paper
730288. 8 p, 12 refs. Members, $1.25; nonmembers $2.00. .
Description of the engine design details of the Pratt & Whitney
JT15D-1 engine a5 related to noise generation, Design principles and
factors contributing to the very low-noise levels on the Cessna
Citation aircraft are itlustrated, Noise testing experiences and data
from static tests on the Unitéd Aircraft of Canada ltd. flight test
aircraft and from both static and fight tests on the Citation aircraft
are discussed. Lessons learned from these tests and some future

probabitities are outhined, ‘ {Author)
AT3-34657 FAA Generat Aviation Crashworthinass
Program. A. F. Madayag (FAA, Washington, D.C.). Society of

Automotive Enginesrs, Business Aircraft Meetfng,_ Wichita, Kan.,
Apr, 36, 1973, Paper 730293. 10 0, B refs, Members, $1.25;
nonmembers, $2.00.
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A73-34658 Wake turbulence and its elimination. J. F,
Marchman, |1t {Virginia Polytechnic Institute and State University,
Blackshurg, Va.l. Society of Autemotive Engineers, Business Aircraft
Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730294. 7 p. 16 refs.
Members, $1.25; nonmembers, $2.00. ) .

The rtesults of a detailed wind tunnel study of the structure of
the trailing vortex to distances of 30 chord fengths downstream of
the wing are reported. Five different means of reducing the
dangerous high-swirl velocities in a vortex are described, and their
effects on the wake are illustrated. The effects of these possible
vortex ‘fixes’ on the wing itself, as well as the possibility of using
these or other devices toc accelerate the dissipation of wake
turbulence, are discussed. bt is concluded that vortex dissipation
within 20 to 30 chord lengths downstreamn of the generating wing
will be possible in the very near future. {Author)

AT73-34659 Flight test studies of the formation and
dissipation of trailing vortices. H. Chevalier {Texas A & M University,
College Station, Tex.). Society of Automotive Engineers, Business
Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730295 10 p.
Members, $1.25; nonmembers, $2.00. Army-supporied research,

AT3-34660 Aircraft:vortex penetration. R. C. Nelson
{USAF, Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio)
and B. W. McCormick (Pennsylvania State University, University
Park, Pa.). Society of Automotive Engineers, Business Alrcraft
Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730296, 11 P 11 refs,
Members, $1.25; nonmembers $2.00.

During thé past several years the problem of wake turbulence
has received considerable attentlon As a result of research programs
sponsored by the Federal Government and private industry, the
hazard of wake turbulence to light aircraft has been well docu-
mented. In this, paper it’is emphasized that relatively large aircraft
can also be susceptible to vortides generated by large jet transports.
This conclusion is based upon a review of accident records and the
results from a computer samulatuon of the aircraft-vortex interaction.
The computer simulation consists of the equations of motion with
six degreés of freedom .as well as control input by the pilot.
Procedures are recommended for avoiding dangerous vortex encoun-
ters, ) {Author)

A73-34661 Some effects of camber on swept-back wings.
M. H. Snyder, Jr. (Wichita State University, Wichita, Kan.}. Society
of Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,

Apr, 36, 1973, Paper 730288. 12 p. 19 refs. Members, $1.25,z
nonmembers, $2.00,

The effects. of camber of airfoil sections and wings on the
pitching ‘moment coefficient [Cm) and on lift coefficient are
examined. Except for changes in Cm caused by the wing planfarm,
not-so-slender wings behave similarly to be airfoil sections. The
effects of wing planform geometrv, however, often overpower the
section characteristics. This is particularly true of slender wings with
their highly cambered sections which may have multiple sets of
caronet vortices. Wind tunnel tests are compared with the tests of
Nangia and Hanceck to investigate the mechanism of vortex lift on a
cambered wing. {Author}

A73-34662 Efectric trim systems - Design and certification
considerations under FAR 23.677 /CAM 3.337-2/. J, L. Irwin and H.
W. Holdeman (Edo Corp:, Minerdl Wells, Tex.). Society of Auto-
mative Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6,
1973, Paper 730299. 18 p. 13 refs. Members, $1.25; nonmembers,
$2.00.

The FAA uses the Fedaral Aviation Regulations {FARs) as the
criteria for the approval and certification of all aircraft and appliance
dasigns, in addition to assuring that systems wifl per‘forrn thelr
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intended function, the FARs attempt to maximize safety and utitity.
Recent changes in the official interpretation of the Regulations have
caused changes in the performance and certification procedures of
electric trim systems. An understanding of these changas is essantial
for anyone working in the design and/or certification of these
systems. (Author)

AT73-34663 What is your altitude. S. A, Teigland (Bendix
Caorp., Southfield, Mich.}. Society of Autormnative Engineers, Business
Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 730301, 5 p.
Members, $1.25; n>nmembers, $2.00.

Description of the development and design of an altimeter
capable of generating the proper coded altitude information for
mode-C  transmission By a transponder to an automated radar
terminal system (ARTS}, Emphasis is placed on the rotating pointer
and subdial display on a light-modulating commutator disk used to
generate the altitude code signals. T.M.

A73-34664 Control-configured general aviation aircraft. F.
H. Lutze and E. M. Cliff {Virginia Polytechnic Institute and State
University, Blacksburg, Va.). Society of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper
7303032 10 p. 10 refs, Members, $1.25; nonmembers, $2.00.

The concept of designing general aviation aircraft to take
advantage of recent advances in control technology is presented.
Particular attention is paid to relaxing the inherent static stability
requirements of the airframe and assuming that stability can be
maintgined by the control system. As an example, the longitudinal
static stability of a typical twin-engine business aircraft is considered.
It is shown that the horizontal tail area can be reduced 60% by
considering only longitudinal control requirements. This reduction in
tail srea leads to improvements in the selected performance
parameters of range, rate of climb, and maximum level speed. In
addition, it is shown that there is more freedom in center of gravity
position with the aft limit determined by control power require-
ments rather than by the usual static stability requirement. {Author)

A73-34585 * Saparate surfaces for automatic flight controls.
J. Roskam (Kansas, University, Lawrence, Kan,}, M. R. Barber, and
P. C. Loschke [NASA, Flight Research Center, Edwards, Calif.).
Society of Automaotive Engineers, Business Aircraft Meetirrg, Wichits,
Kan., Apr. 36, 1973, Paper 730304, 13 p. 11 refs. Members, $1.25;
nonmembers, $2.00.

The purpose of this paper is to describe an investigation of
separate surface stability augmentation systems for general aviation
aircraft. The program objective were twofold: first, a wind tunnel
program to determing control effectiveness of separate surfaces in
the presence of main surfaces, and hinge moment feedback from
separate surfaces via the main surfaces to the pilot; second, a
theoretical study to determine the minimum performance of
actuators and sensors that can be foletated, the best slaving gains to
be used with separate surfaces, and control authority needed for
proper operation under direct pilot control, under autopilot control,
and in failure situations. On the basis of the results obtained, it has
been concluded that separate surface systems are feasible and
advantageous for use in general aviation aircraft. {Author)

A73-34656 Automated prediction of light aircraft
performance and riding and handling qualities. F. O. Smetana, D. C.
Summey, and W. D. Johnson (North Carolina State University,
Raleigh, N.C.|. Society of Automotive Engineers, Business Aircraft
Meeting, Wichita, Kan., Apr. 3.6, 1973, Paper 730305. 12 p.
Members, $1.25; nonmembers, $2.00.

573-3{1667 Use of honeycomb and bonded structures in
|l@|.t alrcraft. A. C. Marshali and J. Brentjes {Hexcel Corp., Dublin,
Calif.). Society of Autormotive Engineers, Business Aircraft Maeting,
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Wichita, Kan., Apr. 3-6, 1973, Paper 730307, 8 p. Members, $1.25;
nonmembers, $2.00.

Discussion of the state of the art and prospects in the
application of various honeycomb and bonded materials in light
aircraft structures. Metal-to-metal joints, fibergtass laminates, and
honeycomb sandwich are indicated as component materials providing
a substantial freedomn and versatility in aircraft designs. It is pointed
out that particular care is needed regarding low cost requirements,
minimum rate of rejects, and maximum service life when these
materials are used, V.Z

A73-34668 Stepped aluminum extrusions - Designing for
business aireraft. E. C. Sundberg {Kaiser Aluminum and Chemical
Corp., Oakland, Calif.}. Society of Automotive Engineers, Business
Afrcraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper 735308. 16 p.
5 refs, Members, $1.25; nonmembers, $2,00.

AT3-34669 How to be healthy, wealthy and wise through
fastening analysis - The ‘how to’ of living with fasteners. W. M.
Trembiey (VS| Comp., Culver City, Calif.), Society of Automotive
Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973,
Paper 730303. 13 p. Members, $1.25; nonmembers, $2.00.

A73-34670 Devalopment of a lower cost radome. J. Peck
{Cessna Aircraft Co., Wichita, Kan.). Society of Automotive Engi-
neers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973,
Paper. 730310, 6 p. Members, $1.28; nonmembers, $2.00.

By use of new materials and processes, a new radome was
developed which was less costly, more rigid, and lighter in weight
than previous models. This was accomplished by inplant fabrication,
autoclave cure, and use of thin honeycomb core, In describing the
development of the new radome, the author presents design
objectives, evatuates various material possihilities, and explains the
selection of materials in the final structure. Treatment of the outside
surface of the radome is also described., Finally, the fabrication
process is discussed in detail. {Author)

A73-34671 Filiform corrosion associated with commonly
applied aircraft metal pretreatments and finishes. M, Gann {Cessna
Aircraft Co., Wichita, Kan.). Saciety of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Paper
730311 10 p. Members, $1.25; nonmembers, $2.00.

AT3-34673 VLF radic navigation. J. A, Wilson, Society of
Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 3G, 1873, Paper 7303132 B p. 11 refs. Members, $1.25;
nonmembers, $2.00,

The fundamentals of radio navigation are reviewed together with
the propagation characteristics of the VLF portion of the radio
spectrum and the historicat background of present-day VLF naviga-
tion systems. Features and performance of the Omega system and
the Global Navigation System are compared to illustrate the current
state of the art, and developments which can be reasonably expected
in the future are discussed. M.

A73-34574 Weathervision memory radar system. R. W.
Thwing, Sr. (Bendix Corp., Southfield, Mich.}. Society of Aute-
motive Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 36,
1973, Paper 730316, 8 p. 14 refs. Members, $1.25; nonmembers,
$2.00.

A new concept in commercial airborne weather radars was
developed for the turbo and pure jet-powered general-aviation
aircraft. This radar presents a steady, nonfading weather or ground
picture, without using the conventionat direct-view storage tube, by
utilizing digital processing techniques. Careful treatment of the radar
design parameters allows 200 nautical mile range operation while
only requiring a few amperes of 28 V dc from the aircraft power bus.
These techniques are being applied to a family of radar systems.

{Author)



AT3- 34675 NASA in general aviation research: Past -
present - future. R. L. Winblade {NASA, Washington, D.C.}. Society
of Automotive Enginsers, Business Aircraft Meeting, Wichita, Kan,,
Apr. 36, 1973, Paper 730317. 57 p. 49 refs. Members, $1.25:
nonmembers, $2.00,

The history of aeromautical research efforts within
NACA/MASA is briefly traced to identify the foundation for the
current NASA general aviation technology programs. Future program
trends are discussed in general terms emphasizing relevance to the
industry requirements. An appendix summarizes the research reports
that have been generated under the current program. {Author}

A73-34676 * Applications of advenced aerndynamic tech-
nology to fight aircraft. H. L. Crane, R. J. McGhee [NASA, Langley
Research Center, Hampton, Va.), and D. L. Kohiman {Kansas,
University, Lawrence, an). Society of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 36, 1973, ‘Paper
730318. 25 p. 7 refs. Members, $1.25; nonmembers, $2.00.

This paper discusses a project for adapting advanced technology,
much of it borrowed from the jet transport, to general aviation
design practice. The MASA funded portion of the work began in
1969 at the University of Kansas and resuited in a smaller,
experimental wing with spoilers and powerful flap systems for a
Cessna Cardinal airplane. Some flight data and research pilot
comments are presented. The project was expanded in 1872 to
include a light twin-engine airplane. For the twin there was the added
incentive of a potential increase in- single-engine climb performance.
The use of a new high-lift Whitcomb airfoil is ptanned for both the
wing and the propellers. Preliminary data on the ‘characteristics of
the new airfoil are discussed. The configuration of an experimental
wing for a Piper Seneca PA-34 and estimated airplane performance
with this wing are discussed. {Author)

A73-34677 * Developmont of airframe design technology
for crashwaorthiness, E. T. Kruszewski and R. G. Thomson [NASA,
Langley Research Center, Hampton, Va.). Society of Automotive
Engineers, Busingss Aircraft Mesting, Wichita, Kan., Apr. 3-6. 1973,
Paper 730378. 4 p. Members, $1.25; nonmembers, $2.00,

This paper describes the NASA portion of a joint FAA-NASA
General Aviation Crashworthiness Program leading to the develop-
ment of improved crashworthiness design technology. The objectives
of the program are to develop analytical technology for predicting
crashwaorthiness of structures, provide design improvements, and
perform full-scale crash tests. The analytical techniques which are
being developed both in-house and under contract are described, and
typical results from these analytical programs ara shown. In addition,
the full-scale testing facility and test program are discussed. {Authar)

A73-34678 * Stall/spin studies relating to light general-
aviation aireraft. J. 5. Bowman, Jr, and S.-M. Burk, Jr. (NASA,
Langley Research Center, Hampton, Va.). Seciety of Automotive
Engincers, Business Aircraft Meeting, Wichita, Kan., Apr. 36, 1973,
Paper 730320, 15 p. Members, $1.25; nonmembers, $2.00.

The present paper discusses the NASA Langley Research Center
stall /spin research program to improve the design and the evaluation
techniques relative to stall/spin characteristics of general-aviation
aircraft. The program encompasses model wind-tunnel tests, spin-
tunnel and radio-control model tests, and fullscale airplane spin
tests. Initial spin-tunnel results on models with several tail designs
representative of light airplanes and several testing techniques are
discussed. Lh
A73-34679 * Application of sdvanced control system and
display technology to general aviation. M. R. Barber (NASA, Flight
Research Center, Edwards, Calif.). Society of Automotive Engineers,
Business Aircraft Meeting, -Wichita, Kan., Apr. 2.6, 1973, Paper
730321. 12 p. 20 refs. Members, $1.25; nonmembers, $2.00.

{Author).
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A73-34680 * Shrouded fan propuisors for light aircraft. M.
H. Waters, T. L. Galloway (NASA, Advanced Concepts and Missions
Div., Moffetrt Field, Calif.}, C. Rohrbach, and M. G. Mayo {United
Aircraft Corp., Hamilton Standard Div., Windsor Locks, Conn.).
Society of Automotive Engineers, Business Aircraft Meeting, Wichita,
Kan., Apr. 3-6, 1973, Paper 730323, 20 p. 11 refs, Members, $1.25;
nonmembers, $2.00.

Continued growth of general-aviation over the next 10-15 years
is dependent upon continuing improvement in aircraft safety, utility,
performance, and cost, An attractive, compact, low-noise propulsor
concept, the O-FAN, when matched to reciprocating or rotary
combustion engines, opens up the axciting prospect of new, cleaner
airframe designs for the next generation of genaral-aviation aircraft,
which will provide these improvements and meet the expected noise
and pollution restrictions of the 1980 time period. In this paper,
O-FAN propulsion system performance, weight, noise, and cost
trends: are discussed. The impact of this propulsion system on the
complete aircraft is investigated for two representative aircraft size
categories. Examples of conceptusl designs for O-FAN/engine
integration and aircraft installations ara presented. {Author]

A73-34681 The .development of reciprocating engine
installation data for general aviation aireraft. F. Monts (Avco Corp.,
Aveo Lycoming Div., Stratford, Conn.). Seciety of Automotive
Engineers, Business-Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973,
Paper 730325. 11 p. Members, $1.25; nonmembers, $2.00.

A73-34682 Some aspects of STOL aircraft aerodynamics.
J. L. Loth {West Virginia University, Morgantawn, W. Va.}. Society
of Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 36, 1973, Paper 730328. 8 p. 11 refs. Members, $1.25;
nonmembers, $2.00, Contract No. NODO14-68-A-0512.

STOL aircraft obtain their unique performance by incorporating
in their design any one or all of three design aspects: increase of the
powerplant size 10 minimize the weight-to-thrust ratio, increase of
the wing area to recuce the wing loading, and/or increase of the
maximum obtainable lift coefficient, A special powered STOL light
aircraft wing has been developed at West Virginia University. This
wing combines several STOL features such as: circulation controt
through blowing around a cireular trailing edge, boundary layer
control through suction, leading edge modification and slats, 20%
increase in: chord length in the STOL mode, blown and drooped
ailerons, and fences for maximum spanwise lift distribution. The
wing design features and anticipated performance are described.

B - (Author)

A73-34683 . Feasibility - and aptimization of
variable-geometry wing for jet amphibian business aircraft. D. J.
Ritchie (Embry-Riddle Aeronautical University, Daytona Beach,
Fia.). Society of Automotive Engineers, Business Aircraft Meeting,
Wichita, Kan., Apr. 36, 1973, Paper 730330, 12 g, Members, $1.25;
nonmembers, $2.00. '

A73.34684 * Development of a low-cost flight director
system’ for general aviation. 5. W. Gee {NASA, Flight Research
Center, Edwards, Calif.) and M. A. Servais {Astronautics Corporatien
of America, Milwaukee, Wis.). Soclety of Automative Engineers,
Business Aircraft Meating, Wichits, Kan., Apr. 3-6, 1973, Paper
730331, 10 p. 10 réfs, Members, $1.25; nonmemibers, $2.00.

A73-34685 * ‘Computer aided parametric analysit for
general aviation aircraft. T, L. Galloway and M. H, Waters {NASA,
Advanced Cancepts and Missions Div., Moffett Field, Catif ). Society



A73-34686

of Automotive Engingers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 3-6, 1973, Paper 730332. 14 p. 14 refs. Members, $1.25;
nonmembers, $2.00.

A73-34686 A stallfspin prevention device for general-
aviation aircraft. H. Chevalier and J. C. Brusse (Texas A & M
University, College Station, Tex.}. Seciety of Autormotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1873, Paper
730333, 8 p. Members, $1.25; nonmembers, $2.00. Army-supported
research,

Stallfspin airplane accidenis result in a significant number of
fatalities each year within the general-aviation community. The most
effective method of reducing this type of accident is to prevent
airplane stalls. The device described in this report has been shown to
be effective in preventing stzll of a Piper PA-18, 150 airplane, and it
should also be effective an other airplanes. The system incorporates a
small spoiler mounted on the under surface of the stabilizer near the
elevator hinge line. The spoiler is deployed autornatically by means
of a servo system that receives its commands from an angle of attack
ensor mouwnting in the wing leading edge. Thus, the operation of the
system is independent of pilot reactions. The spoiler deploys to limit
tail power near the wing stall angle of attack, thereby preventing the
wing from reaching the angle of attack required for stalling. {Author]

AT3-34589 Structural cost effectiveness of composites. C.
W. Bert and K. H. Bergey {Oklahoma, University, Norman, Okla.),
Seciety of Automotive Engineers, Business Aircraft Meeting, Wichita,
Kan., Apr. 3-6, 1973, Paper 730338. 12 p. 26 refs. Members, $1.25;
nonmembers, $2,00,

This paper describes a rational basis for making tradeoff
decisions an cost and weight for structures made of various materials,
Unit cost and empty weight data have been gathered for a variety of
consumer products and of aircraft. As examples illustrating potentiai
applications of filamentary composites, the cost/weight tradeoff
ratios were calculated for three typicai aircraft structurai com-
ponents: & landing-gear cantilever-spring strut, an I-beam, and a shear
panel, in addition, weight analyses of fuselage structures were made
for designs using a variety of materials and these structural concepts:
monocogue, sandwich, and ring-and-stringer-stiffened cylinders.

{Author]

AT3.34690 Composites for noise control. N. Ganesan
{Gates Learjet Corp., Wichita, Kan.}. Saciety of Automotive Eng/-
neers, Business Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1873,
Paper 730339. 8 p. & refs. Members, $1.25; nonmembers, $2.00.
Consideration of the use of composite structures for sound-
proofing an aircraft. The transmission loss characteristics of a typical
aircraft fuselage are discussed, and a number of methods of applying
damping to a structural element vibrating during bending are cited. It
is shown that the actual wall system in a modern aircraft is more
complicated than either a simple panel or a panel with some kind of
damping. The findings of Beranek and Work {1949) and Mangiarotty
(1963} regarding the damping of flexural waves in camposite
structures are reviewed. A.B.K.

AT73-34691 A comparison of structural test results with
predictions of finite element analysis. R. O'Donnell (Gates Learjet
Corp., Wichita, Kan.). Society of Automotive Engineers, Business
Aircraft Meeting, Wichita, Kan., Apr. 3-6, 1973, Pager 730340. 14 p.
Members, $1.25; nonmembers, $2.00.

A73-34692 An inexpensive, full-scale aircraft fatigue test
system. J. H. Simmons {(Piper Aircraft Corp., Lock Haven, Pa.).
Society of Automotive Engineers, Business Ajrcraft Meeting, Wichita,
Kan., Apr. 3-6, 1973, Paper 730341. 8 p. 8 refs. Members, $1.25:
nanmembers, $2.00. .
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Description of an inexpensive, full-scale, two-channel fatigue
test apparatus for light aircraft. The heart of the semiautomatic
loading system is a high-quality servo-controller which constitutes a
solid-state amplifier that accepts high-level input, single-ended
command signals, and low-level, differential input feedback signals
from the load cells and generates an output signal to control the
servo valve. AB.K.

A73-34693 Engine cycle considerations for future
transport airgratt. R. P, Gerend, J. P. Roundhill, and A. D. Welliver
{Boeing Co., Seattle, Wash.). Society of Automotive Engineers, Air
Transportation Meeting, Miarmi, Fla., Apr. 2426, 1973, Paper
730345. 11 p. 8 refs. Members, $1.25; nonmembers, $2.00,

Recent noise technology advancements have provided an
increased understanding of true engine noise ‘floor’ levels. This has
led ta changes in necessary engine cycle requirements for low-noise
commercial aircraft. Updated prediction techniques for the core and
jet noise sources are described, and lining technology improvements
are reviewed., The need for further work in the core noise area is
emphasized. The impact of these noise technology revisions on the
best engine cycle for obtaining low noise is presented, 1t is concluded
that engines with lower bypass ratios than previously anticipated
may be acceptable. (Author}

A73-34694 Refanned comimercial gas turbine engines. G.
M. McRae (United Aircraft Corp., Pratt and Whitney Aircraft Div.,
East Hartford, Conn.). Society of Automotive Engineers, Air
Transportation Meeting, Miami, Fla., Apr. 2426, 1973, Paper
730346, 8 p. Members, $1.25; nonmembers, $2.00.

A NASA sponsored program to develop noise-reduction modi-
fications for the JT3D and JT8D engines was initiated in August
1972. New higher flow single-stage fans arc attractive and result in
higher bypass ratios with improved thrust and fuel consumgtion and
reduced jet velocities. Fly-over noise reductions as great as 20 EPNdB
are shown for the modified engines with nacelle treatment. Engine
certificetion can be completed and production hardware for fleet
‘retrofit or new aircraft can he provided by late 1875. {Author)

A73-34695 Profitable transport engines for the senviron-
ment of the eighties. N. Epstein and B. J. Gordon {(General Electric
Co., Aircraft Engine Group, West Lynn, Mass.). Society of Auto-
mative Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1373, Paper 730347, 13 p. Members, $1.25; nonmembers,
$2.00.

A73-34696 B-1 technology applications to advanced trans-
port design. E. Q. Schnakenburg (Rockwell International Corp.,
Aneheim, Calif.). Society of Automotive Engineers, Air Transporta-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730348. 14 p.
Members, $1.25; nonmembers, $2.00.

Several unique design approaches have been used to configure
the B-1 strategic bomber. These innovations are applicable to future
advanced supersonic transport {AST) design approaches, The com-
bined aerodynamic/structural efficiency of the B-1 is enhanced by
using the blended wing/body concept. Structural mode control has
been incorporated to alteviate structural motion, because the B-1 will
be involved in considerable low-altitude, high-turbulence flying.
Application of this system should be considered for the AST to
reduce the structural penalties inherent at the high-speed portion of
the flight envelope. The B-1 is the first aircraft 1o be designed to a
specified fracture mechanics requirement. Several B-1 subsystem
advancements applicable to the AST program scope are discussed. In
particuiar, the B-1's flight contral systems incorporate many unigue
features to enhance its safety, mission success, and suryivability/
vulnerability characteristics. (Author}



A73-34697 Second-generation SST. L. T. Goodmanson
and B. Williams (Boeing Commercial Airplane Co., Rentar, Wash.}.
Society of Automative Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730348, 10 p. § refs, Members,
$1.26; nonmembers, $2.00.
Discussion of the-design objectives and a development cycle for
a second-generation supersanic transport. The environmental impact
of technological advancement and the rapidly changing economic
market produce a wide divergence of possible programs for the 1985
time period. Areas of technological advancement that can maove in
the direction of the second-generation design objectives will be
included. Some of these advances require development of method-
ology to be able to reduce the technical risk of application to a
commercial 85T and some require exploratory development.
{Author}

A73-34698 The Concorde manufacturing consortium - An
exercite in international engineering coltaboratipn. E. H. Burgess
{British Aircraft Corp., Ltd., Commercial Aircraft Div,, Weybridge,
Surrey, England). Society of Automotive Engineers, Air Transporta-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730350. 12 p.
Members, $1.25; nonmembers, $2.00.

A73-34699 Introduction of Concorde. P, Besson
[Compagnie Mationale Air France, Paris, France), Society of
Automotive Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1973, Paper 73035t. 8 p. Members, $1.25; nonmembers,
- $2.00.

In 1975, Concorde service will be initiated mainly from Europe
to the American continent Service will then be progressively
extended to Africa, Japan, South-East Asia and Austratia, By the end
of 1975, nine aircraft will be operated by two airlines. The Concorde
at Mach 2 will place any point in the world at less than 12 hours
from Paris. Operating costs for the Concorde are discussed together
with the irterior layout, onboard passenger service, passenger and
baggage handling at the airports, aircraft maintenance, and crew
training, G.R.

A73-34700 Transport cargo aircraft concepts. R. C.
Hornburg (Douglas Aircraft Co., Long Beach, Calif.}, Society of
Automotive Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1973, Paper 730352. 15 p. Members, $1,25; nonmembers,
$2.00.

Some transport cargo aircraft and ground systems concepts
which may conceivably satisfy the future market demands are
considered. Parameter studies, and takeoff, cruise -and landing
requirements on which these concepts are based are given an
overview, Particular attention is given to the economic constraints
which will have to be overcome for attainment of a realistic market
potential far this type of aircraft. V.Z

A73-347T01 Devetopment of the A300B wide-bady twin.
A. Howes (European Aerospace Corp., New York, N.Y.). Society of
Automotive Engineers, Air Transportation Maeting, Miami, Fla., Apr.
24-26, 1973, Paper 730353. 14 p, Members, $1.25; nonmembers,

0.

The A300B is a wide-body, twin-engined aircraft developed
jointly by leading aviation companies throughout Eurcpe and the
United States. It has been built for the major intra-European route
structures and the short-haul route networks of Nosth America,
Engineering of the aircraft maximizes refiability and economy on the
exacting short-range operations, The first A3008 off the line flew on
Oct. 28, 1972, just 3-1/2 years after go-ahead, and by the end of
1972 had flown 98 hr. During 1973, that first aircraft will be joined
in flight testing by three others, in a program leading to certification
by the end of 1973. Initial deliveries to airlines wilt be made early in
1974 {Authar)
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A73-34702 Key factors in developing a future wide-badied
twindet transpert. J. S. Clauss, Jr. (Lockheed-California Co.,
Burbank, Calif.). Society of Automotive Engineers, Air Transporta-
tion Meeting, Mismi, Fla., Apr. 24-26, 1973, Paper 730354. 27 p. 5
refs. Members, $1.25; nonmembers, $2.00.

A73-34703 747 developments. R. Brown. Society of
Automaotive Engineers, Air Transportation Meeting, Miam{, Fla., Apr.
24.26, 1973, Paper 7303585, 12 p. Members, $1.25; nonmembers,
$2.00. :

Changes in air transport operating environment are examined to
show how they are beginning to change the desion and use of
transport aircraft. The essential requirement of the changing market
is seen to be a new flexibility to provide (1) versatility in the
guantity of normal on-demand seats provided in each market, {2)
suitability for high-capacity seasonal bulk class operations, and {3}
suitability for expanding the cargo load capability on selected
passenger flights. Aircraft characteristics and advanced technology to

satisfy the requirements of the new operating flexibility are
discussed, (Author)
A73-34704 Airtransit - The Canadian demonstration inter-

urban STOL service. R. B. McCormack {Air Canada, Montreal,
Canada). Society of Automotive Engineers, Air Transportation
Meeting, Miarni, Fla, Apr. 24-26, 1973, Paper 730356. 11 p.
Members, $1.25; nonmembers, $2.00.

Funds have been made available by the Canadian Government
for a STOL demonstration program to last approximately two years
starting in early 1974 It is to be the initial phase of a major national
pragram to develop a complete STOL air transport systemn including
aircraft, STOLports, navigation aids, air traffic control, requlations,
operating procedures, and other supporting services. Using specially
modified de Haviltand Twin Otter aircraft, the commercial demon-
stration service will be operated by a subsidiary company of Air
Canada between STOLports located near the urban centers of
Mentreal and Ottawa. {Author)

A73-34705 STOL in low density operations. R. A. Ausro-
tas (MIT, Cambridge, Mass.). Society of Automative Engineers, Air
Transportation Meeting, Miami, Fla., Apr. 24-26, 1973, Paper
730357. 10 p. 6 refs. Members, $1.25; nanmembers, $2.00,

A discussion of air transportation in fow-tensity areas is

" presented, with emphasis on STOL operations. Low-density market

characteristics in the United States are described, and aireraft
suitable for these markets are compared. Some existing STOL
operations are reviewed, including the Norwegian STOL services in
some detail. 1t is concluded that a STOL system is an attractive
investment in the isoiated, low-density areas of the world. {Author)

AT73-34706 Thrust reversers for civil 3TOL aircraft, R, H.
Colley and J. M, D. Sutton (Ralls-Royce, Ltd., L.ondon, England),
Saciety of -Automotive Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730358. 15 p. Members, $1.25;
nonmembers, $2.00.

Assuming future STOL aircraft of 60 to 200 seats, 0.7 to 0.85
cruise Mach number, and landing at around 90 knots on runways
down to 2000 ft in length, an examination is made of the need for
reversers and what special requirements and constraints will apply. It
is concluded that reversers are very likely to be used, both in flight
{for descent thrust control} and on the ground. A description is given
of a fast-selection controt system and several thrust feverser designs,
aimed at high performance, tow specific weight, compatihility with
acoustic and other requirements, and suitability for high. bypass
engines. {Author)



AT3-34707

A73-34707 * Integrated Propulsion Control Systemn pro-
gram. C. E. Bentz {USAF, Aero Propulsion Laboratory, Wright-
Fatterson AFB, Ohiol and J. R. Zeller {NASA, Lewis Research
Center, Cleveland, Ohiol. Society of Automotive Enginesrs, Air
Transportation Meeting, Miami, Fla., Apr. 24.26, 1973, Paper
730358. 30 p. 14 refs. Members, $1.25; nonmembers, $2.00.
Oescription of a three-yeat exploratory research program for the
design, development, and flight evaluation of an Integrated Propul-
sion Control System {IPCS). The primary objectives of this program
are to establish through flight test the potential improvements in
steady-state and transient propulsion system performance that can be
achieved as a direct result of new modes of control, more direct
sensing of engine and inlet parameters, and the use of more
sophisticated, high-speed digital computation. A F-111 E aircraft
with the left infet and engine madified to the IPCS configuration will
be used 10 conduct the flight evaluation. {Author]

A73-34708 Navy development of low-cost supersonic
turbojet engines. D_ W, Watker (U5, Naval Weapons Center, China
Lake, Calif.). Society of Automotive Engineers, Air Transportation
Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730362. 8 p.
Members, $1.25; nanmembers, $2.00.

In 1971, the Navy started its Supersonic Expendable Turbine
Engine {(ETE) praogram to develop the technclogy required for a
fow-cost engine capable of flying Mach 1.5 at sea level. The program
objectives include the establishment of realistic engine design
requirements and specifications for performance, qualification, and
acceptance which reflect the intended applications for the engine,
The phases of the program plan are discussed together with details of
the ETE program status, G.R.

A73-34710 The Air Force/Boeing advanced medium
STOL transport prototyps. J. J. Foody (Boeing Aerospace Co.,
Seatile, Wash.). Society of Automotive Engineers, Air Transportation
Meeting, Miami, Fla, Apr. 24-26, 1973, Paper 730365. 16 p,
Members, $1.25; nonmembers, $2.00.

A73-34711 Technical basis for the STOL characteristics of
the McDonnell Douglas/USAF YC-15 prototype airplane. M. D.
Marks {Douglas Aircraft Co., Long Beach, Calif.). Society of
Automotive Englneers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1873, Paper 730366. 7 p. Members, $1.25; nonmembers,
$2.00.

A73-347T12 Air Force propulsion maintenance concepts.
A. B. Richter and L. Matkins (USAF, Logistics Command, Wright-
Patterson AFB, Ohio). Society of Automotive Engineers, Air
Transportation Meeting, Miami, Fla, Apr. 2428, 1873, Faper
730373. 6 p. Members, $1.25; nonmembers, $2.00.

Some of the engine maintenance practices the Air Force has
used in the past are identified, showing how these practices are being
improved to obtain engine on-condition maintenance. Reviews of the
Air Force Spectrometric Qil Analysis Program, Nondestructive
Inspection Program, and engine diagnostics efforts are presented,

{Author)

A73-34713 The development of a turbine enging main-
tenance program from a new reliability model. T. M. Edwards, Jr,
and H. Lew, Jr. (United Air Lines, Inc., Chicago, L}, Society of
Autometive Engineers, Air Transportation Meeting, Miami, Fla., Apr.
24-26, 1973, Paper 730374. 12 p. Members, $1.25; nonmembers,
$2.00.

A73-34714 Review of engine maintenance concepts
applied to wide body jets. J. F. Rudolph (FAA, Washington, D.C.).
Society of Automotive Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730375. 8 p. 5 refs, Members,
$1.25; nonmembers, $2.00.
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In the early design stages of the advanced technology high-
bypass-ratio engines, it became evident that maintainability con-
siderations and more effective maintenance concepts would be
necessary to achieve higher reliability and more economically
successful power plants. The major design considerations are re-
viewed from a maintainability standpoint, and the concepts de-
veloped specifically to provide more effective maintenance for the
wide-body jets are described. The effectiveness of these programs is
discussed, and an insight is provided into new philosophies and
trends envisioned by the Federal Aviation Administration for future
maintenance management programs. {Author)

A73-34715 Fundamental aspects of noise eduction from
poweradHift devices. R. E. Hayden (Bolt Beranek and Newman, Inc.,
Cambridge, Mass.). Society of Automative Engineers, Air Transports-
tion Meeting, Miami, Fla., Apr. 24-26, 1973, Paper 730376. 43 p. 26
refs. Members, $1.25; nonmembers, $2.00.

Proposed powered-lift STOL aircraft are expected to require
noise reductions on the order of 20 dB to meet community noise
goals. A review of noise source mechanisms associated with various
powered-lift concepts is presented and current state-of-the-art of
prediction technology is assessed for each important source. Sources
are rank-ordered for the various classes of lift-augmenting cancepts.
Parametric dependence of source levels on design and operating
parameters is discussed, Fundamental concepts for noise reduction
are developed, and current progress toward implementation of these
noise reduction concepts is reviewed. [Authar)

A73-34716 * Status of current development activity related
to STOL propulsion noise reduction. R. J. Rulis {NASA, Lewis
Research Center, Cleveland, Ohio). Society of Automative Engineers,
Air Transportation Meeting, Miarni, Fla., Apr. 24-26, 1973, Paper
730377. 15 p, 10 refs. Members, $1.25; nonmembers, $2.00.

The noise goat of 95 PNAB for STOL aircraft imposes severe
technology demands on propulsion systems. Effects of this goal on
the design of the propulsion system are reviewed. Results from
recent development programs associated with STOL noise reduction,
such as high bypass fan tests, 25 PNdB acoustic suppression tests,
sonic inlets, and powered lift system noise tests, are presented.
integrated propulsion system designs for the blown fiap and
augmentor wing powered lift systems capable of meeting the noise
goal are shown, and the performance, installation, and economic
penalties are assessed. {Author)

A73-34717 Design studies of low-noise-propulsive-lift air-
planes. H, S. Sweet, H, R, Leslie, and J. A. Bennett {Lockheed-
Georgia Co., Marietta, Ga.). Seciety of Automotive Engineers, Air
Transportation Meeting, Miami, Fla., Apr. 24-26, 18973, Paper
730378, 15 p. 11 refs. Members, $1.25; nonmembers, $2.00,

A review is presented of low-noise airplanes designed for
operation in the 1280 time period. Aircraft with parametric engines
covering a range of fan pressure ratios and noise levels were
developed conceptually in connection with the Quiet Clean STOL
Experimental Engine Study Program. Powered-fift concepts included
externally blown flap, augmentor wing, internally biown flap, and
over-ihe-wing upper surface blowing. Performance, sizing, and costs
are described for 148-passenger airplanes with design field length
varying from 2000 to 4000 ft. Techniques for reducing noise are
evaluated in terms of aircraft performance, weight, and cost.
Experimental data on decayer nozzles are presented and assessed
with respect to effectiveness in exhaust noise reduction and aircraft
performance penalties, Noise footprints for aircraft with different lift
concepts and different ficld length capabilities are discussed from the
standpoint of community acceptance of STOL short-haut service at
existing carrier airports, general aviation airports, or dedicated new
STOL ports. Recommendations are rmade for further work in
development of rational criteria for short-haul noise levels and for
areas that hold promise of further noise reduction. (Author)



AT73-347T18 An airline view of the future of auxiliary
power systems. J. £E. McMilten (Eastern Air Lines, Inc., New York,
M.Y.}. Society af Automotive Enginegrs, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730379. 4 p. Members, $1.25;
nonmembers, $2.00,

In an effort to relieve some of the enwronmental and economic
pressures placed upon operation of commercial air transpert equip-
ment, several future aircraft designs have been discussed which
consider in-flight use of the auxiliary power unit (APU). Justification
for such a system is logical, considering the depth of analysis
conducted to date. But it must be remembered that it is the ultimate
consumer, the traveling public, who must be satisfied. There can be
no compromise on safety and relability. Future studies of in-flight
use of the APU must take this into account. {Author)

A73-34719 Advancad aircraft power systems utilizing
coupled APU/ECS. G. J. Amarel and J. G. Castor {AiResearch
Manufacturing Company of Arizona, Phoenix, Ariz.). Socisly of
Automative Engineers, Air Transportation Meeting, Miarmi, Fla., Apr.
24.26, 1973, Paper 730380. 11 p. Members, $1.25; nonmembers,
$2.00. Contract No. £33615-71-C-1342.

Demonstration that excess power from the environmental
control system (ECS} can be used to supplement the power input
requirement of the accessory drive gearbox on an advanced strike
bomber aircraft. The feasibitity of connecting the expansion turbine
of the conventional system to the gearbox is discussed. Two methods
of attaining a coupled ECS are compared with the conventional
system relative to weight, volume, and takeoff gross weight, From
evidence presented, it is concluded that a coupled simple-cycle
system would be the most advantageous, {Author)

A73-34720 The role of the auxiliary power unit infuture
airplane secondary power systems. K. T. Tanemura and B. C.
Hainline (Boeing Commercial Airplane Co., Renton, Wash.). Society
of Autamotive Engineers, Air Transportation Meeting, Miami, Fla.,
Apr. 2426, 1973, Paper 730381, 12 p. Members, $1.26; non-
members, $2.00.

AT3-34721 AIRTRANS - Intra-airport transportation
system. A, Corbin, Jr. {LTV Ac¢rospace Corp., Washington, D.C.}.
Society of Autemotive  Engineers, Air Transportation Meeting,
Miami, Fla., Apr. 24-26, 1973, Paper 730384. 18 p. Members $1.25;
nonmembers, $2.00.

The AIRTRANS system now under construction at the new
Dallas/Fort Worth Airport is truly a complete intra-airport trans-
portation system. It is designed to carry passengers and employees
{in separate cars), transport al interline baggage and mail, remove all
trash from the terminals to a central dump, and deliver commissary
supplies from a common warehause to the terminals. It is a fully
automatic systzm with guarantees on trip times and mechanical
performance. The systam contains some 13 miles of guideway within
the airport, 68 vehicles plus service vehicles, and a central control
point to provide surveillance over the automatic operation, Auto-
matic container handling equipment is also included in the airlines
operations area to #ase the task of the airlines. {Author)

AT3-34722 JFTOT - A new fuel thermal stability test /A
summary of a Coordinating Research Council activity/. J. Al Bert
and L. J, Painter {Chevron Research Co., Richmaond, Calif.}. Society
of Automotive Engineers; Air Transportation Meeting, Miami, Fla.,
Apr. 24-26, 1973, Paper 73&3‘85 48 p. Members, $1. 25
nonmembers, $2.00.

The Jet Fuel Thermal 0x|datlon Test {JFTOT) represents
another method for rating the deposit-farming tendencies of fuels.
The apparatus considered consists essentially of a closad laop fuel
system with a heater tube section including a test filter together with
associated eguipment for controlling and measuring the heater tube
temperatyre, |t utilizes the same principle as the ASTM CRC Coker
with certain improvements and is expected to be comparable to the
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Coker in ranking fuels. The advantages of the JFTOT over the Coker
inctude a smaller sample size, shorter test time, easier operation,
better tube temperature control, and higher temperature capability.

G.R.

AT334725 * jf A simplified fuel contral appreach for low

cost aireraft gas turbines. H. Gold {NASA, Lewis Research Center,

Cleveland, Chio), Society of Automotive Engineers, National Air
Transportation Meeting, Miami, Fla., Apr. 24-26, 1973, Paper. 31p

Cost reduction in aircraft turbine engines may be obtained
through performance reductions that are acpeptabie far ranges that
are considerably shorter than the range for which current and costly
engines were developed. Cost reduction in the fuel control for these
cost engines, must be achieved without significant performance
reduction. This paper descnbes a fuet control approach that appears
to meet this reqmrement and reviews the work that has been
perforimed on it over the past few years. {Author}

A73-34731 Failure analysis used to vindicate JANTX

-components. R. K. Peoples {Westinghouse Defense and Electronic

Systems Center, Baitimore, Md.). In: Electronic Components Confer-
ence, 23rd Washington, D.C., May 1416, 1973, Psoceedings.
: Mew Y ork, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 349-3564,

With increased emphasis on reliability in government contracted
systems, maore stringent requirements have been placed on semicon-
ductor components, resulting in the MIL-5-19500-JANTX, MIL-S-
38510, and MIL-STD-B83 specifications. These specifications add
processing and power conditioning to 100% of the camponents ina
lot submitted for acceptance as a JANTX type prior to inspection
tests to verify Lot Tolerance Percent Defective [LTPD). The post
mortem examination of JANTX component rejection occurring
during the various stages of test in the manufacturing of an airborne
electronics system has shown that the failures were mainly associated
with cireyit design, manufacturing, and test problems, and these wers
resolved through appropriate corrective action. Analysis of these
Failures played & central role in determining the. most effective
corrective action, and in verifying that the corrective action had
achieved the desired result. F.R.L.

A73-3480% #: The history of reinforced plastics in aerospace
applications. L. N. Phillips {Royal Aircraft Establishment, Farn-
barough, Hants., England}. Plastics Institute, Conference an Re-
inforced Plastics in Aerospace Applications, London, England, Apr.
5, 6, 1973, Paper, 11 p. 34 refs.

.The use of phenol-formaldehyde resins to abtain strong lami-
nates is considered together with the employment of cellulose, work
with asbestos, and the development of glass/polyester materials.
Devetopments in design methods and fabrication technology for
military equipment proceeded parallel to research of a purely
chemical nature. Studies of whiskers are also discussed along with the
production of boron and similar multiphase fibers, the development
of an oriented continuous carbon fiber, and research on materials
utilizing novel resin matrices. . G.R.

A7334806 The behaviour of reinforced plastics under rain
erosion conditions. A. A. Fyall and R. B. King {Royal Aircraft
Establishment, Farnborough, Hants., England). Plastics fnstitute,
Conforence on Reinforced Flastics in Aerospace Applications,
London, England, Apr. 5, 6, 1873, Paper. 13 p. 23 refs.

The problem of rain grosion of reinforced plastics is defined.
Problem areas are delineated, and practical applications are reviewed.
Test procedures and parameters and the erosion characteristics of
this class of materials are discussed, including effects of velocity,
angle of impact, intensity of rainfall, and drop size. Protective
techniques such as aerodynamic breakup and- the use of energy-
absorbent coatings, including the detsiled effects of thickness and
adhesion are. presented, Temperature effects are briefly mentioned,
and conclusions are drawn as to the role of reinforced plastics under
such environmental conditions. {Author}



A73-34813

A73-34813 # Propeller and turbine engine fan blades from
glass and carbon reinforced plastics. J. G. Russell {Dowty Rotol,
Ltd., Gloucester, England). Plastics Institute, Conference on Re-
inforced Plastics in Aerospace Applications, London, England, Apr.
5,8, 1973, Paper. 1B p.

Two totally different types of reinforced plastic propelier blade
have been developed, and operating experience has been obtained on
civil and military hovercraft. One type of blade features a glass fiber
reinforced plastic (GFRP} foam filled monocoque construction,
fitted over a metal beill at the root. The other, a hollow spar,
primarily of carbon reinforced plastic, with a wedge type joint to a
metal root, and with a shell of GFRP to provide the airfoil contour,
Small solid CFRP fan blades with a wedge type root have been
developed and used successfully in six different variable-pitch test rig
applications, running at high tip speeds and high loadings. Details of
the development of these different types of blade and the experience
obtained with them are given, {Author)

A73-34814 §# Successful use of composites in aircraft. G.
Lubin, A. August, and S. Dastin {Grumman Aerospace Corp.,
Bethpage, N.Y.}. Plastics Institute, Conference on Reinforced Plastics
in Aerospace Applications, London, England, Apr, 5,6, 1973, Paper.
19 p.

The major advanced filamentary composites being presently
considered for  aircraft structures are boron/epoxy and
graphitefepoxy. The use of fiberglass in aircraft has now reached a
stage where it can be considered an economical method of
construction and a reliable and reproducible product. It has
successfully replaced aluminum for alrcraft secondary structures and
is unique for radome applications. There are three basic types of
composites used for aircraft applications: sandwich construction
with either honeycomb or foam core, sheetstringer construction
with bonded or riveted reinforcements, and filament-wound,
shell-type construction. Boron/epoxy material manufacture and
inspection, boron/epoxy composite structure, and graphite/epoxy
composite structures are discussed in detail. Probably the greatest
advantage of boron/epoxy and graphite/epoxy composites over metal
is their superior fatigue resistance. F.R.L.

AT3-34815 ¥# The succassful uze of composites in the
L-1011 TriStar commercial transport. D. R. Paschal (Lockheed-
California Co., Burbank, Calif.). Plastics fnstitute, Confererce on
Reinforced Piastics in Aerospace Applications, London, England,
Apr. 5,6, 1973, Paper. 15 p.

The development of composites for use in the L-1011 TriStar
has been primarily concerned with a new organic fiber, PRD-49, Over
a period of four years it has been determined that layup and cure
procedures are basically the same as those for fiberglass. Drilling,
countersinking, and trimming of laminates require new manu-
facturing techniques. A series of parts have been produced under a
NASA sponsored pragram and are undergoing a five-year service
evaluation. As a result, PRD-49 has been incorporated into the
L-1011 for production units, and additional applications are being
evaluated. “ [Author)

A73-34816 # Applications and concepts for the incotpora-
tion of composites in large military transport aircraft. L. W. Lassiter
(Lockheed-Georgia Co., Marietta, Ga.}, Plastics Institute, Conference
on Reinforced Plastics in Aerospace Applications, London, England,
Apr. 5,6, 1973, Paper. 39 p.

A summary of conventional composite applications to large
transports is given, showing an easy transition of advanced com-
posites into secondary structure. Gompany-funded and contractual
programs for the development of secondary structures, and later
primary structures, are discussed, Design concepts for wing and
fuselage components, utilizing both all composite and composite
reinforcament, are presented. An evolutionary account of composite
materials in large transports is given. The relative ease of transition
from conventional composites to advanced composites is shown from
flight experience with C-BA leading edge slats and design studies for
commercial transports, {Author)
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A73-34817 Annual Simulation Symposium, 5th, Tampa,
Fla, March 810, 1972, Record of Procesdings. Edited by K. w.
Gohring, N. D. Swain, and R, L. Sauder. New York, Gordon and
Breach, Science Publishers, Inc. {Progress in Simulation. Volume 2),
1972. 370 p- $19.75.

Simulation of a surface traffic control system for an airport is
discussed together with aspects of behaviorat simulation, the simula-
tion of the compounder in a single base propellant process, and
questions of visual scane simulation with computer generated images.
Other subjects considered include digital discrete simulation lan.
quages, the simulation of airport traffic flow with interactive
graphics, warehouse network planning using digital simufation, and a
railroad car scheduling system incorporating simulation. An interac-
tive method for simulating a computer time sharing network is also
examined along with the simulation of a component inventory
maintenance system,

G.R.

AT3-34818 Simulation of a surface traffic control system
for lohn F. Kennedy International Airport, 5. P. Aranoff (LFE
Corp., Waltham, Mass.) and F. D, D'Alessandro {Computer Sciences
Corp., Los Angeles, Calif). In: Annual Simulation Symposium, Bth,
Tampa, Fla., March 810, 1972, Record of Proceedings.

New York, Gordon and Breach, Science Publishers,
Inc., 1972, p. 1-15,

When defining aircraft capacity, other factors in addition to
runways have 1o be taken into account. Consideration must be given
to the interrelationship between runways, taxiways, and terminal
structure. After landing, the pilot on the way to a terminal is guided
at each taxiway intersection by a computer-controlied surface traffic
contral system. The effectiveness of this system is verified with the
aid of a simulation madel. G.R.

AT73-34820 Visual scene simulation with computer gsner-
ated images. W. M. Bunker (General Electric Co., Daytona Beach,
Fia.). in: Annual Simulation Symposium, 5th, Tampa, Fla., March
810, 1972, Record of Proceedings. New York,
Gordon and Breach, Science Publishers, Inc., 1972, p. 91-114, S refs.

Computed image techniques are almost completely un-
constrained in absolutely realistic simuiation of any dynamics and in
the flexibility of the response of a scene to simulation or training
events. System requirements are cohsidered, taking into account a
computer generated runway scene with simulation of heavy fog, the
field-of-view, the number of channels, resolution, color or blagk-and-
white, the number of moving cbjects, and questions of scene detail,
Aspects examined in connection with a discussion of the computa-
tional system include an environment definition, a view window
definition, problems of environment preselection, channel assign-
ment, priority determination, and scan-line rate functions. G.R.

A73-34821 Simulation of airport traffic Hows with inter-
active graphics. F. P. Testa, W. T. James, Jr. {IBM Corp., Federal
Systems Div., Washington, D.C.], and W. G. Barker {L).5. Department
of Transportation, Washington, D,C.}. In: Annual Simulation Sympo-
sium, B5th, Tampa, Fla,, March B-10, 1872, Record of Proceedings.

New York, Gordon and Breach, Science
Publishers, Inc., 1972, p, 143-165. 18 refs. U.S, Department of
Transportation Contract No. TSC-169.

This paper discusses the Airport Surface Traffic Simulator
{ASTS) which was devetoped to aid in studying the airport surface
capacity problem. ASTS consists of a general airport surface model,
intetractive graphics displays, and an interface between the model and
the graphics. The model includes landing, taking off, taxiing, and
gate activity. Graphics allows review and modification of model
input, dynamic review of model progress, and periodic reports of
model status. {Author)

A73.34822 PLAMET scheduling algorithms and thgif
affact on evailabllity. J. E. Barker (Honeywell, Inc., Minneapolis,
Minn.}. In: Annual Simutation Symposium, Sth, Tempa, Fla., March



8-10, 1972, Record of Proceedings. New York,
Gordon and Breach, Science Publishers, Inc., 1972, p. 215-222. 7
refs, -
Methods of determining availability through madeling tech-
nigues are described, giving attention to the use of a large-scale
generalized simulation model (PLANET). The determination of the
_availability of a postulated Army helicopter is considered. Three
. scheduling algorithms are discussed along with their effects on several
definitions of availability. It is found that a single definition of
availability does not vield a total picture of system behavior. The
. scheduling policy used with a systern definitely affects the availabili-
. 1ty exhibited by that system. GHR.

A73-34848 ¥ Jet fuel specifications. L. Gardner and R. B.
Whyte (National Research Council, Fuels and Lubricants Laboratory,
Ottawa, Canadal. Canada, National Research Council, Division of
Mechanical Engineering and Nationa! Aeronautical Establishment,
Quarterly Bulletin, no. 1, 1973, p. 21-34.

Various military and civil jet fuel specifications are compared
and their differences noted, particularly with reference to different
types of additives which are used on & mandatory or optional basts.
Specification test procedures and their importance in relation to
limits are discussed and the increased complexity of quality control
over the years since the first jet fuel specifications is noted. {Author)

A7334849 ¥ VLF navigation development at NAE. C. D,
Hardwick {National Aeranautical Establishment, Ottawa, Canada).
Canada, MNational Research. Council, Division of Mechanical
Engineering and National Aeronautical Establishment, Quarterly
Bulletin, na, 1, 1973, p. 35-43.

The advantage of VLF over other types of radio navigation is
that with relatively low power vast areas of the globe are covered by
very few stations. The carriers &f all stations used for navigation are
synchronized to Lniversal Time by means of cesium clocks. The
Omega system is discussed together with the VLF communications
stations. The use of an airborne atomic clock to allow range-range
operation instead of the present hyperbotic mode is proposed. G.R.

A73-34873 A scheme for estimating aircraft velocity
directly from airborne range measurements. B. Lee {McDonnell
Aircraft Co., St. Louis, Mo.}. Mawvigation, vol. 20, Spring 1973, p.
29-40. 6 refs.

A scheme for estimating aircraft velocity directly from airborne
air-to-ground range measurements is discussed. The idea is based on
the premise that the motion of an aireraft can be represented by a
polynomial in time, having stationary coefficients over intervals
relatively long compared ta the measurement sampling interval. The
coefficients of the polynomial are estimated by processing range
measurements. Radial velocities to two known radio stations at 2
given location of the aircraft are sufficient to determine aircraft
yelocitv in the plane containing the aircraft and the two radio

] stations. The results of a study showed that with favorable data rates,
a worst case trajectory can be fitted very accurately by a series of
connected third order polynomials in time, A proposed twa-stage
Kalman-Bucy filter implementation for estimating the ground speed
vector from aircraft heading information and data from two
VOR/DME stations, is described, {Author)

A73-34881
and certification of advanced high performance ships, G. Sorkin, C.
H. Pohler {U.S. Navy, Ships Systems Command, Washington, D.C.},
A. B. Stavovy (U.5. Naval Material Command, Ship Research and
Development Center, Washington, D.C.}), and F, F. Borriello (U.S.
Maval Material Command, Naval Air Development Center, War-
minster, Pa). (Symposium on Fracture and Fatigue, George
Washingron University, Washington, 0.C., May 3-5, 1972.) Engineer-
ing Fracture Mechanics, vol. 5. June 1873, p. 307-352. 68 refs.

An overview of fatigue and fracture for design
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Reliability of structures is an overriding consideration in the
design of surface ships, submarines, and aircraft, particularly for
high-performance, weight-critical vehicles which require design with
new materials having high strength-to-weight ratios. These high-
strength materials can be susceptible to. catastrophic failure in the
presence of small flaws, so that the initiation and propagation of
cracks by cyclic loading of the structure is of the utmost concern.
Techniques for dealing with these problems, as they refate to
structural reliability are discussed, and the close refationship between -
problems of high-performance ships and aircraft are examined. The
current need to rely on large-scale validation testing of vehicle
structure and structural details is examined, with particular attention
to the requirements for high-performance ship structures. {Author)

A73-34888 The residwal strength characteristics of
stiffened panels containing fatigue cracks. H. Vlieger {Mationaal
Luchtvaartlaboratorium, Amsterdam, Metherlands). {Symposivm on
Fracture and Fatigue, George Washington University, Washington,
D.C., May 3-5, 1972.) Engineering Fracture Mechanics, vol. B, June
1973, p. 447-477.10 refs.

Description of a method that relates the crack resistance of a
stiffened panel to that of an unstiffened sheet. |t takes full account
of sheet-swinger interaction in the cracked region. A criterien for
crack arrast is put forward. Ultimate panel failure after crack arrest is
initiated either by subsequent unstable crack growth or by stiffener
failure. Critical load conditions for both tailure modes are presented.
In case crack arrest does mot occur, the residual strength of the
unstiffened panel constitutes a safe lower bound, Computational
results of the interacting rivet forces by both analytical and
numerical (finite element) methods are presented. From these the
load concentration in the stiffener and the reduction of the stress
intensity at the crack tip can be determined. This enables the
complete residual strength characteristics to be predicted: The results
of residual strength tests on bonded and riveted panels with
symmetric stfip stiffeners or eccentric Z-stringers fully substantiate
the method proposed for residual strength caleulations. (Author)

On the influence of single and multiple peak
overloads on fatigue crack propagation in 7075-T6511 aluminum. .
M. Corbly and P. F. Packman (USAF, Materials Laboratory,
Wright-Patterson AFB, Ohio). (Symposium on Fracture and Fatigue,
George Washington University, Washingron, D.C., May 3-5, 1972}
Engineering Fracture Mechanics, vol. £, June 1973, p. 479-497. 21
refs.

A73-34900 §# Aerodynamics and flight dynamics of turbnjet'
aircraft /2nd revised and enlarged edition/ {Aerodinamika i dinamika
poleta turboreaktivnykh samcletov /2nd revised and enlarged
edition/}. T. 1. Ligum. Moscow, izdatel’stvo Transport, 1972, 320 p.
17 refs. In Russian,

The special features of the design and operation of turbojet
passenger aircraft. are reviewed. The physical ‘bases of high-speed
aerodynamics are investigated, as well as the effect of air com.
pressibility on wing and aircraft aerodynamic characteristics. Among
the topics considered are the takeoff characteristics of turbojet
aircraft’ and methods of improving these characteristics, engine
faiture’ during takeoff and the selection of .characteristic speeds,
optimal climbing regirmes, climbing speeds, level flight, descent,
landing approach and landing, turning and banking, stability and
contrel, and the characteristics of turbojet aircraft power plants.

: : AB.K.

A73-34960 Electronics in the automation of services;
Inarational Congres: on Eloctronics, 20th, Rome, Italy, March
2831, 1873, Proceedings (L elettronica nell’automazione dei servizi;



AT3-34961

Congrasso Imernazicnsle pav FEletirenics, 20th, Roms, italy, Morch
28-31, 1973, Ati). Congress spansored by the Ministero defle Poste e
Telecomunicazioni. Rome, Rassegna Internazionale Elettronica e
Mucleare, 1973. 513 p, In |talian and English.

Topics discussed include automaticn of air traffic control
systems using satellites, automated broadcasting of weather data,
gutomation of clinical anabyses and diagnoses, a TOMA prototyps
being developed for use in communications via the Intelsat 8
satellite, and a hypothetical broadband communication system to
replace the telephone. Also considered are the possibilities of
automation of electroretinographic, electrocardiographic, and elec-
troencephalographic analyses.

AB.K.

A7T3-34961 # Prospects of automation of air traffic control
" systems using satellites for radico navigation (Prospettive di auto-
mazione dei sistemi di controlio del traffico aerea con satelliti per la
radionavigaziane), P. Monti and C. Cirilli. In: Electronics in the
automation of services; International Congress on Electronics, 20th,
Rome, italy, March 28-31, 1973, Proceedings.
Rome, Rassegna Internazionale Elettronica e Nucleare, 1973, p. 41,
43-50. 7 refs. In ktalian.

Review of the fundamental principies of air traffic control
systems using navigation satellites suitable for extensive automation
of flight control operations, The principle of aircraft tracking with
the aid of two synchronous satellites is reviewed, and the operative
possibilities offered by an inertial navigation system, particubariy
from the standpoint of automation of air traffic control operations,
are ascertained, as well as the structure that must be assumed by the
ground control terminals. In particular, a servo-controlied inertial
navigation system s considered which is capable of achieving
autamatic radio navigation by means of central computers connected
to each other and coosdinated by a supervisory system, ABK,

AT73.34952 # An automatic system for broadeasting waathar
dota to international civil aviation {Un sistema automatico di
diffusiona delle informazioni meteorologiche alla aviazionz civile
internazionale). C. Giasllombardo (Aeronautica Militare, Servizio
Meteorologico, Rome, Italy}, In: Electronics in the automation of
services; International Congress on Electronics, 20th, Rome, Italy,
March 28-31, 1973, Proceedings. Rome,
Rassegna internazionale Eletironica e MNucleare, 1973, p. 115,
117-120. In ltalian.

Description of a fully automated international telegraph net-
waork for the dissemination of operational weather data required by
European civil aviation. The system described consists of a main ring
circuit composed of duplex telegraphic circuits connected in series,
two diagonal duplex telegraphic circuits, and a number of tributary
telegraphic circuits for collection and broadeasting. The message
volume handled by this system is discussed, as well as the technical
and operational characteristics of the system and the procedures used
for operating and programming the system. AB.K.

A73-34380 Gressa lubrication of helicopter transmigsions.
J. B. Christian {USAF, Materials Laboratory, Wright-Patterson AFB,
Ohio) and B. R, Simmons (United Aircraft Corp., Sikorsky Aircraft
Div., Stratford, Conn.}. American Society of Lubrication Engineers,
Annual Meeting, 28th, Chicago, HI., Apr. 30-May 3, 1973, Preprint
73AM-2A-1_ 10 p. Members, $1.50; nonmembers, $2.00.
Experimental results are presented for certain heavy load-
tarrying, antiwear grease formulations with reference to their
suitabitity for the lubrication of heficopter transmissions. Screening
tests were performed on a total of seventeen grease formulations,
using an aircraft gear fatigue tester to determine their Emperature
stabilization and retention characteristics. Two greases were chosen
for testing in actual helicopter transmissions. Full-scale testing with
modified 5-61 helicopter intermediate and tail gearboxes demon-
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strated that one lubricant, now covered by Military Spécification
MIL-G-83363 (USAF), Helicopter Transmission Grease, was able to
provide stabilized gearbox operation at a continuous power level

-significandy higher than the normal mission prorate power, In

addition to 300 hours of operation at constant power, 3 90-hour
high-load test and a 50-hour low-temperature test were successfully
conducted. At the conclusion of all tests, the gearbox components
were in exceflent condition, with no evidences of significant wear,
scoring, or thermal damage. {Author}

A73-34581 Experimental investigation of air bearings for
uas turbine engines. 5. B, Malanoski and W. Waldron (Mechanical
Technology, Inc., Latham, N.Y.). American Society of Lubtication
Engineers, Annual Meeting, 28th, Chicago, 11, Apr. 30-May 3, 1973,
Preprint 73AM-2B-1. 7 p. 6 refs. Members, $1.50; nonmembers,
$2.00.

Because of the high temperatures and high rotational speeds,
conventional oil lbrication techniques may not be adaptable to the
next generation of smaltl gas turbine engines. If this should be the
case, new lubrication methods will be required, one such being the
air-lubricated (gas} bearing, The prime results of an experimental air
bearing evaluation indicate that self-acting tilting-pad journal bear-
ings can carry simulated jet engine loads of 35 psi at film thicknesses
of 200 micro-in. successfully. A hybrid {combined externally
pressurized and spiral-grooved self-pumping) thrust bearing can carry
simufated jet engine thrust loads in excess of 15 psi successfully.
Present-day gas bearing technaology {theory) compares well with the
experimental data obtained. F.R.L.

AT7335009 # Performance of low-aspect-ratio diffusers with
fully developed turbulent inlet flows. | - Some experimental results.
0. J. McMillan and J. P. Johnston (Stanford University, Stanford,
Calif.). American Society of Mechanical Engineers, Applicd Me-
chanics and Fluids Enginsering Conference, Atlanta, Ga., June 20-22,
1973, Paper 73-FE-12. 8 p. 20 refs. Members, $1.00: nonmembers,
$3.00. Research supported by the General Mators Corp., General
Electric Co., Caterpillar Tractor Co., Boeing Aircraft Co., Vidar
Corp., Curtiss-Wright Corp., and U.5. Air Force.

A73-25Q10 # Performance of low-aspect-ratio diffusers with
Fully devetoped turbulent inlet flows. I - Development and applica-
tion of a performance prediction method. O. J. McMillan and J. P.
Johnston {Stanford University, Stanfard, Calif.). American Society
of Mechanical Engineers, Applied Mechanics and Fluids Engineering
Conference, Atlanta, Ga., June 20:22, 1973, Faper 73-FE-13. Bp. 9
refs. Members, $1.00; nonmembers, $3.00. Research supported by
the General Motars Corp., General Electric Ca., Caterpillar Tractor
Ca., Boeing Aircraft Co., Vidar Corp., Curtiss-Wright Corp,, and U.S.
Alr Force.

A73-35023 % ¥ A method of measuring three-dimensional
rotating wales hehind turbomachinery rotors. B. Lakshminaravana
and A. Poncet. American Society of Mecharical Engineers, Applied
Mechanics and Fluids Engineering Conference, Atlanta, Ga., Jure
2022, 1873, Paper FIFE-31. 7 p. 6 vefs. Members, $1.00;
nonmembers, $3.00. Grant No. NGL-39-009-007,

AY3-35026 # Diffusers for mixed-flow supersonic com-
pressors, J. Friberg and J. M. Merigoux (CIT-ALCATEL, Bruyéres-le-
Chatel, Essonne, France). American Society of Mechanical Engineers,
Applied Mechanics and Fluids Engineering Conference, Atianta, Ga.,
June 20022, 1973, Paper 73-FE-35. B p. B refs. Members, $1.00;
nonmembers, $3.00, Research supported by the Direction des
Recherches et Moyens ¢‘Essais.

Mixed flow supersonic compressors with shock waves bath in
the rotor and the stator are described, Problems encountered in the



diffusers of such compressors are emphasized, and the operating
conditions of these diffusers are discussed. Experimental results
" obtained on a Freon supersonic campressor test bed are presented.
The diffusers give a static pressure ratio of 1.80 with less than & per
cent total pressure losses. Such compressors give pressure ratios of
the arder of 2.3 per stage with efficiencies over 90 per cent, The
-.investigated diffusers are very ‘suitablé for centrifugal or axial
supersonic compressors whenever the- space available is sufficiently
farge, {Author}

3

. P

A73-35051 An iuiuestigation of the flow field and drag of
helicopter fuselage cunflguratmns 4. Giltespie, Jr. {L.5. Army, Air
Mobility Research and Development Laboratery, Fort Eustis, Va.).
American Melicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 700. 10 p. Members,
_$1 .00; nonmembers $200.

" An investigation has been made to analytically determine the
flow field about a helicopter fuselage and to apply the results to the
prediction of parasite drag. The analytical methods are currently
restricted to nonlifting bodies in nonvawed flow. The flow field is
deteimined by using the Douglas- Neumann’ computer program for
the potential field and a boundary layer analysis based upon the
small cross-flow assumption. Pressure distributions from test data
and the Douglas-Meumann program cartefate very well except for
areas of separated flow. Alsp, boundary layer velocity profiles
obtained from test data and the boundary layer analysis agree very
well. An empirical approach based on test data is used to
approximate the pressure in the separated region. (Author)

AT3-35052 tnfluence of design parameters on fan-in-fin
static performance. J. E, Fairchild (Texas, University, Arlington,
Tex:), N. N. Batra (Belt Heticopter Co., Fort Worth, Tex.}, and R. L.
Stewart {US. Army, South Korea}. American Helicopter Society,
Annuat National Forum, 29th, Washington, D.C., May 9-11, 1973,
Preprint 701, 9 p. 54 refs. Members, $1.50; nonmembers, $2.00.
Results of a simplified theoretical and experimental analysis of
the influence of aerodynamic design parameters on the static
performance of short ducted fans for helicopter til-rotor applica-
tions. The theoretical analysis is based on McCormick's suggestion of
replacing the duct with a vortex ring located at the duct quarter-
chord and defining the circulation strength such that the flow
conditions are satisfied at the threg-quarter chord, similar to
Weissinger's approximation used in wing theory. The effects of duct
design. on thrust and induced power are analyzed 0 arrive at
correction factors to conventional rotor performance methods and
estimating fan-in-fin static-performance. The experimental apparatus
used a one-foot, adjustable-pitch fan and tested solidity, duct-chord-
to-diameter ratio, duct diffuser half-angle, and fan-blade pitch angle.

The tests verified the trends predicted by the analysis; the duct-

thrust-to-total-thrust ratios varied from 0.3 for short-chord ducts to
aver 0.5 for the targe-chard ducts. The total thrust attained with the
ducted fans was almost twice that of the apen rotar. {Author}

A73-350653 A deta}led experimental analysis of dynamic
stall on an unsteady two-dimensional airfoil. J. M. Martin, R, W.
Empey, W. J. McCroskey, and F, X. Caradonna (U5, Army, Air
Mobility Research and Development Laboratory, Moffett Field,
Calit.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., ‘May 8-11, 1973, Preprimt 702. €'p. 8 refs
Members, $1.50; nonmembers, $2 00. )

AT3-35054 * Experimental investigation of madel variable-
geomeatry and ogee tip rotors. A, J. Landgrebe and E. D. Bellinger
{United Aircraft Research Laboratories, East Hartford, Conn.).
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A73-35068

American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 18973, Preprint 703. 16 p. 11 refs.
Members, $1.50; nanmembers, $2.00. Contract No. NAS1-10206.
An experimental investigation was conducted to systematically
explore the effects of interblade spatial relationships and pitch
variations on rotor performance and wake geometry. Variable-
geometry rotors consisting of various combinations of btade length,
axial spacing, azimuth spacing, and collective pitch were tested at
model scale in hover and forward flight. In addition, a haver test of a
rotor with an ogee blade tip design was conducted ta determine its
performance and wake characteristics. The results of this investiga-
tion indicate that several variable-geomeirv rotor configurations can
offer substantial improvements in hover performance without
adversely affecting forward flight performance, (Author)

AT3-35055 The application of circulation control aero-
dynamics to a helicopter rotor model. J. B, Wilkerson, K. R. Reader,
and D. W. Linck (U.S. Naval Material Command, Ship Research and
Development Center, Bethesda, Md.). American Helicopter Society.
Annual National Forum, 29th, Washington, D.C., May 9-11, 1873,
Preprint 704. 156 p. 9 refs. Members, $1.50; nanmembers, $2.00.

A higher harmonic circulation control rotor model, based on
several years of two-dimensional research in the field of circulation
control airfoils, was designed, built and tested at the Naval Ship
Research and Development Center. Unique features of the model
included blades with elliptical shaped circufation contro! airfoils, and
a simple cyclic control mechanism based on blade pressure variation
rather than blade pitch variation. The model proved that trimmed
flight coutd be achieved without any moving parts other than the

. rotating blades. |t further demonstrated that the high lift capability

and efficiency of circulation control airfeils could be extended into
the three-dimensional regime. Aerodynamic trends displayed by the

“model have been coupled with two-dimensional results to improve

the theoretical programs used to predict mada! performance.
{Author)

A73-35066 The Heavy Lift Helicopter rotor blade. T.

‘Scarpati, R. Sandford (Boeing Vertal Co., Philadelphia, Pa.), and R.

Powell {L1.S. Army, Air Mobility Research and Devetopment Labora-
tory, Fort Eustis, Va.). American Helicopter Society, Annual
Mational Forum, 259th, Washingtan, D.C., May 9-11, 1873, Preprint
710. 17 p. Members, $1.50; nonmembers, $2.00.

The Boeing Heavy Lift Heficopter rotor blade is an application
of advanced technology encompassing improved airfoil and geometry
distribution and composite materials. The selected airfoils, twist
distribution, and the use of control system pitch damping resuit in a
considerable reduction in rotor system size and weights. The design
consists of a fiberglass and titanium spar and provides fail safety by
means of a closed spar delta pressure system. This paper describes the
blade’s aerodynamic and structural features, fabrication methods,
and desigh support tests. . {Authar)

AT3-35057 Design and development of the Westland Sea
Lynx. D. K. Berrington {Westland Helicopters, Lid., Yeovil,
Somerset, England). American Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint 711. 12 p.
Members, $1.50; nonmembers, $2.00.

The Westland Lynx is designed to have a multi-service, multi-
role, application and this paper deals more specifically with the naval
variant. The paper highlights the influence of the desire for high
refiability and ease of maintenance on design solutions andd also
iltustrates the highly specialized solutions to the particular problems
associated with small ship operations. (Author)

+

A73-35058 Establishing a designer’s cost target. M. Dubey
and A. R. Yackle (Lockheed-California Co., Burbank, Calit.}.
American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 712. 9 p. Members,
$1.50; nanmembers, $2.00.



A73-35069

The foundation of a good design-ta-a-cost program is an early
start, Once the design is under way it is often too late to correct bad
guesses, The second criteria for setting cost targets is a good data
hank, based on past programs, supplier quotations, government
documents, and cost estimating practices. Third, the cost of
providing funetional requirements should be correlated with hard-
ware costs, so that a rationale can be developed concerning the
reasonable cost of the requirement. And finally, a responsive and
dynamic method for tallying and tracking the costs is necessary if the
_ target is 10 be achieved and verified when the production items are
delivered, {Author)

A73-35059 Development of the H-53 elastomeric rotor
head. W. J§. Dutton {United Aircraft Corp., Sikorsky Aircraft Div.,
Stratford, Conn.). American Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint 713. 21 p.
7 refs, Members, $1,60; nonmembers, $2.00.

Descriptian of an improved nontubricated production main
rotor head for the motiel CH-53D helicopter. 1merchangeable with
the existing oil lubricated rotor head, the new elastomeric rotor head
has been tested with both the present production aluminum blade
and the new high-performance titanium main rotor biades. The heart
of this rator head is a spherical elastomeric bearing, which carries the
centrifugal force of a blade while it absorhs the full range of blade
motion by elastic shear deformation of the layers of rubber,
Elastameric centering bearings are used to transmit blade root shear
loads to the hub, and efastomeric rod end bearings are used on the
lag dampers. The objective of the elastomeric rotor head is to
improve reliability white reducing maintenance. The eiastomeric
bearings eliminate periodic lubrication requirements and unscheduled
down time caused by seal teakage. All the elastomeric bearings are
inspactable in place. Bearing endurance tests have yielded inspection
criteria to detect incipient failure, allowing bearing replacements to
be scheduted several hundred hours in advance, |Authar}

AT3-35060 Muitiblade ring rotor design. H. R. Velkoff
(Ohio State University, Columbus, Ohio}. American Helicopter
Saciety, Annual National Forum, 29th, Washington, D.C., May 9-11,
1973, Preprint 714. 12 p. 13 refs. Members, $1.50; nonmermbers
$2.00.

The concept of using a ring at the tip of a helicopter rotor was
studied. In the configuration comsidered, the rotor blades are
mounted on spokes that connect the rotor hub to the ring. The
blades pivot around the spokes for pitch change. The ring rotates
with the biades. Experiments of ring drag during rotatfon were made,
and a model rotor using a ring was tested in a hover condition.
Tradeoff studies were made, comparing the ring rotor with con-
ventional rotars. Preliminary study of structural and dynamic factors
revealed that buckling eould pose a significant design problem for the
ring rotor when it is not rotating. These studies point to the
canclusion that the concept appears to have particular merit as a taif
rotor, {Authar)

.

£73.35052 Redundant system  dasign  and flight test
eveluation for the TAGS digital control system. F. G. Kilmer and J,
R. Sklaroff (IBM Electronics Systems Center, Owego, N.Y.).
Amarican Helicopter Society, Annual National Forum, 29th,
Washington. D.C., May 9-11, 1973, Preprint 721. 19 p. Members,
$1.50; nonmerbers, $2.00.

A73-35063 Pilot-in-the-loop eontrol systems /A different
approach/. K. W. McElreath (USAF, Fiight Dynamics Laboratory,
Wiright-Patterson AF8, Ohio), J, A. Klein, and R, C.. Thomas {Collins
Radio Co.. Cedar Rapids, lowal. American Helicapter Society,
Annual National Forum, 29th, Washington, D.C., May 9-11, 1873,
Preprint 722, 7 p. Members, $1.50; nonmembers, $2.00.

The V/STOL IFR Control/Display Technology Program con-
ducted by the Air Force Flight Dynamics Laboratory has developed
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a control system to overcome the pilot limitations while enhancing
his perfarmance and decision-making flexibility as an active controt
etement. This systern includes a highty flexible V/STOL aircraft
flight director which feeds only the high-frequency contral inputs to
a simple, Yimited-authority automatic stability augmentation system,
The low-frequency contral commands are displayed to the pilot to
be excuted manually, Using the techniques of amalysis, simulation,
and flight testing, this concept has been verified to imprave
performance and decrease workload while retaining the natural pilot
fiexibility. {Awuthar)

A73-35064 The application of system analysis techniques
for the solution of complex helicopter crew station design problems,
J. J. Belcher {Litton Systems, Inc., Woodland Hills, Calif.}. American
Helicopter Society, Annual National Forum, 29th, Washington, D.C.,
May 9-11, 1973, Preprint 723, 12 p. Members, $1.50; nonmembers,
$2.00.

A73-35065 Image and superimposed symbology - An
integrated dispiay for helicopters. T. A. Dukes (Princeton University,
Princeton, N.i}, W. P. Keane, and C. M. Tsoubanos {U.S, Army,
Avionics Laboratory, Fort Monmouth, N.J.). American Helicapter
Society, Annual National Forum, 28th, Washington, D.C., May 3-11,
1973, Preprint 724. 11 p. § refs. Members, $1.50; nonmembers,
$2.00. Grant No. DAABO?7-72-C-0161.

image displays to be used for flying under taw visibility
conditions {e.g., low light level TV, infra-red) can be enhanced by the
superposition of symbology conveying quantitative measured
information. A hierarchy of symbolic displays with increasing
horizontal and vertical information content for superpasition on an
image display has been established. The paper presents this hierarchy
and a unique integration of image and symbaolic display developed as
an aid in approach and in precision hovering. Significant tevels in the
hierarchy are represented by a terrain marker without and with
velocity vector information, based on aircraft-derived (self-
contained} measurements, and a modification of an integrated
trajectory error display developed earlier. (Author}

A73-35066 A study of stall-induced flap-lag instability of
hingeless rotors. . A. Orminston and W. G. Bousman (U3, Army,
Air Mobility Research and Development Laboratary, Maffett Field,
Calif.). American Helicopter Society, Annual National Forum, 28th,
Washington, D.C., May 9-11, 1973, Preprint 730. 17 p. 10 refs.
Members, $1.50; nonmembers, $2.00.

An experimental investigation with a 1.81-m model rotor was
conducted to check the validity of a simplified linear theory for
flap-lag stability in hover. At pitch angles below stall, the results were
in favorable agreement with the theory. For the configuration with
weak elastic coupling (R = 0.08} the destabilizing effects of inertial
and aerodynamic coupling terms were canfirmed for operating
speeds where flap and lead-lag frequencies were nearly equal. For the
configuration with strong elastic couplting {R = 0.96), the large
increase in lead-lag damping predicted by theory was also confirmed
by the experiments, In the stall regime, large discrepancies between
theory and experiment were encountered including statl-induced
instabilities unlike classical flutter or torsional stall flutter. {Author)

A73-350587 Effect of torsion-flap-lag coupling on hingaless
rotor stability. H. B. Huber {Messerschmitt-BSIkow-Blohm GmbH,
Ottobrunn, West Germany). American Helicopter Society, Annual
National Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint
731. 15 p. 11 refs. Members, $1.50; nonmembers, $2.00, Research
supported by the Bundesministerium der Verteidigung.

Torsional moments due to flapwise and inplane blade bending
are analyzed in terms of bending moment distributions and funda-
mental blade characteristics. The analytical model, which accounts
for the fundamental flexibilities of the individual blades, as wel) as
for the airframe flexible and rigid flight dynamic motions, is



described. it uses forward flight aerodynamics witn stall, reverse
flow, and compressibility effects. Some physical insights of the
coupling phenomena are gained by considering pitch-flap-lag motions
of a soft inplane, hingeless rotor with elastically coupled bilades in
both steady trim conditions and in free blade oscilations. Correla-
tions are made to virtual pitch-flap and pitch-lag coupling effects.
{Author)

A73-35068 * On the guestion of adequate hingeless rotor
modeling in flight dynamics. K. H. Hohenemser and S.-K. Yin
{Washington University, St. Louis, Mo.). American Helicopter
Saciety, Annual National Forumn, 29th, Washington, D.C., May 9-11,
1973, Preprint 732. 15 p. 13 refs. Members, $1.50; nonmembers,
$2.00. Contract No. NAS2-4151,

The somewhat controversial question of which elastic blade
modes are essential in the flight mechanics of hingeless rotoreraft is
studied on the basis of quasi-steady hinear aerodynamics including
reversed flow effects and uniform inflow. The modes are for the
rotating blade, and intermode aerodynamic coupling terms are
retained. The criteria for judging elastic mode effects include 19 hub
moment and foree cerivativas, rotor trim data, rotor stability charts
for lagged hub moment feedback, step gust and random gust
respanses. Fixed hub and constant chord blades with widely differing
elasticity and inertia and with moderate twist are assumed. (Author)

A73-35069 Reduction of helicepter control system loads
with fixed system damping. R. Taylor, J. Fries (Boeing Vertal Co.,
Philadelphia, Pa:]l, and H. |. MacDonald {U.S. Army, Air Mability
Research and Development Laboratory, Fort Eustis, Va.). American
Heticopter Society, Annual National Forum, 28th, Washington, D.C.,
May 9.1, 1973, Preprint 733. 9 p. 5 refs. Members, $1.50;
nonmembers, $2.00. Grant No, DAAJD1-72-C-084Q{P40}.

A73-35070 Investigation of reactionless mode stability
characteristics of a stiff inplane hingeless rotor system. W. D,
Andersan  {Lockheed-Califarnia Co., Burbank, Calif.}. American
Helicopter Society, Annual National Forum, 29th, Washington, D.C.,
May 971, 1973, Preprint 734. 13 p. 12 refs. Members, §$1.50;
nonmembers, $2.00.

A73-35071 An investigation of the vibratory and acoustic
benefits abtainable by the elimination of the blade tip vortex. R.P.
White, Jr. (Rochester Applied Science Associates, Ine., Rochester,
N.Y.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 735. 13 p. 24 refs.
Members, $1.50; nonmembers, $2.00. Research sponsored by
Rochester Applied Science Associates.

AT73-35072 Application of antiresonance theory to heli-
copters. F. D. Bartlett, Jr. and W. G. Flannelly (Kaman Aerospace
Corp., Bloomfield, Conn.l. American Helicopter Society, Annual
National Forum, 20th, Washington, D.C., May 9-11, 1873, Preprint
736. 7 p. 7 refs. Members, $1.50; nonmembers, $2.00.

Antiresonance theory is the principle underlying nonresonant
nodes in a structure and covers both nonresonant nodes accurring
naturally and those introduced by devices such as dynamic absorbers
and antiresonant isolators. A new and convenient technique is
presented to numerically calculate antiresonant frequencies. It is
shown that antiresonances are eigenvalues and that they can be
determined by matrix iteration. Novel applications of antiresonance
theory to helicopter engineering problems, 0sing the antiresonant
sigenvalue equation introduced in this paper, are suggested. (Author)

A73-35073 A frequency response approach to flying
qualities criteria and flight control system design. N. Albion and W.
Larson (Boeing Vertol Co., Philadelphia, Pa.). American Helicopter.
Society, Annual National Forum, 29th, Washington, D.C., May 9-11,
1973, Preprint 740. 12 p. 10 refs. Members, $1.50; nonmembers,
$2.00.
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AT3-35076

There is an increasing dependency upon automatic flight control
systems to provide satisfactory flying gualities characteristics. As a
result of this requirement, it is particularly important to understand
the relationship between system design requirements and flying
gualities criteria, To help satisfy this need, a frequency response
methodology has been developed. Through use of a series of
compesite charts, this methodology clarifies the relationship between
flying qualities specifications, physiological characteristics, and air-
frame and flight control system respanses. System design specifica-
tions, such as sensor performance characteristics, allowable system
noise levels, and system authority limits, can then be defined using
superpaosition techniques. {Authar)

A73-35074 Handling qualities comparison of two hingaless
rotor control system designs. A. J. Potthast and J. T. Blaha
(Lockheed-California Co., Burbank, Calif.}. American Helicopter
Society, Annual National Forum, 29th, Washington, D.C,, May 8-11,
1873, Preprine 741. 12 p. 10 refs. Members, $1.50; nonmembers,
$2.00. -

Two hingeless rotor control designs applicable to both helicop-
ters and compound helicopters have been developed and tested on
the Cheyenne {AH-56A) at Lockheed under Army contract. The flap
feather feedback and the direct flap feedback designs are briefly
described. Simple analytic expressions are used to define the gyro
controlled rotor concept and to telate applicable characteristics of
each design to specific handling qualities. Flight test data for each
design are presented and compared with analytic trends. Analytic
and test results show that in particular, the direct flap feather system
design provides excellent handling gualities. (Author}

AT73-35076 * A manual-control approach to development of
VTOL automatic landing technology. J. R. Kelly, F. R, Niessen, and
J. F. Garren, Jr. {NASA, Langley Research Center, Hampton, Va.).
American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 742. 12 p. Members,
$1.50; nonmembers, $2.00.

The opejétion of VTOL aircraft in the ¢ity-center envirgnment
will require complex landing-approach trajectories that insure
adequate clearance from other traffic and obstructions and provide
the most direct routing for efficient aperations. As part of a larger
program to develop the necessary technology base, a flight investig&-
tion was undertaken to study the prablems associated with manual
and automatic control of steep, decelerating instrument approaches
and landings. The study employed a three-cue flight director driven
by control laws developed and refined during manual-contral studies
and subsequently applied to the automatic approach problem, The
validity of this approach was demonstrated by performing the first
automatic approach and landings to a' predetermined spot ever
accomplished with a helicopter. The manual-cantrol studies resulted,
in the development of a constant-attitude deceleration profile and'a
low-noise navigation system. : {Author)

A73-35076 Fiight simulator evaluation of control moment
usage and requirements for V/STOL aircraft. E. W. Vinje {United
Aircraft Research Lahoratories, East Hartford, Conn.). American
Helicopter Society, Annual National Forum, 289th, Washington. D.C.,
May 9-11, 1973, Préprint 743. 13 p. 9 refs. Members, $1.50;
nonmembers, $2.00. Contract No. F33615-71.C.1722.

Fixed- and movingbase flight simulator experiments were
conducted to evaluate V/STOL aircraft control-moment usage for
hovering and low-speed flight tasks. The longitudinal, lateral, and
combined {tongitudinal plus taterall control moments vused with
etfectively unlimited moments available were measured for a variety
of configurations. The percent times that various levels of control
moments were exceeded were computed from the control-moment-
usage data and analyzed. -Results are presented which show the -
effects an control-moment usage of {1} aircraft and control system
configuration, {2} aircraft flying qualities level, {3} turbulence
intensity, and {4} flight task. The relationship between individual
axis and simultaneous pitch and roll control-moment usage is also
discussed. {Author)



A73-35077

A73-35077 ABC helicopter stability, control, and vibra-

tion evaluation on the Princeton Dynamic Model Track. O, H. Halley'

{United Aircraft Corp., Sikorsky Aircraft Div., Stratford, Conn.),
American Helicopter Society, Annual National Forum, 29th,
Washington, D.C,, May 9-11, 1973, Preprint 744. 10 p. Mempers,
$1.50; nonmembers, $2.00, Research supported by the United
Aircraft Corp.

This paper presents the resufts of an experimental program
conducted to investigate the low speed dypamics and agrodynamics
of an ABC co-axial rotor helicopter. The test program was condueted
in three phases: (1} static test; (2) dynamic test; and (3) vibration
evaluation. The static test phase was conducted with the model

mounted on a six component strain-gage balance. Analysis of these

data has confirmed the high level of ABC rotor cyclic control power
predicted by theory; and has shown that setection of the proper
cantrol system phasing permits straightforward trimming of the ABC
heticopter from hover through transition. The dynamic test phase
was conducted with the model mounted on a gimbal system that
provided single or multiple angutar degrees of freedom. Analysis of
model transient motions confirmed high levels of ABC pitch and roll
damping. The vibration results do not indicate the presence of any
significant vibration problems at low advanc: ratios. (Author)

A73-35078 Recognition and control of abusive machining
effects on helicopter components. W. A. Thomas {Bell Helicopter
Co., Fort Worth, Tex.). American Helicopter Society, Annual
Nationa! Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint
750. 5 p. Members, $1.50; nonmembers, $2.00.

Transtormation hardening steels are unigue in their résponse to
abusive machining practices., Common machining methods have the
potential of locally reheat treating the surface and creating brittle
untempered martensite. Left unireated, this surface condition results
in high residual tensile stresses, reduced fatigue strength, and
increased susceptibility to hydrogen embrittlement. Low alloy steels
are specifically covered with emphasis ploced on the effects of
abusive machining on residual stress and fatigue strength. Process
control methods of eliminating and/or teducing the detrimental
aspects Gf abusive machining are reviewed. {Authar)

A73-35079 The humean side of quality assurance /as
viewed from helicopter manufacturing experiences/. G. M. Powell
{Bell Helicopter Co., Fort Worth, Tex.). American Helicopter
Society, Annual National Forum, 29th, Washington, D.C., May 8-11,
1973, Preprint 751. 10 p. 6 refs, Members, $1.,50; nonmembers,
$2.00.

Review of the people-factor in quality assurance experiences
related to over 18,000 aircraft. Retention of these experiences has
provided the opportunity to draw certain conclusions and to make
recommendations far quality assurance programs. Performance of
the individuals as they relate to the manufacturing and inspection
situations can be predictable, generally. Considerations of the human
limitations are presented as the most significant factor for added
quality assurance emphasis. Some simulated situations are presented
for the reader to test his own performance as an illustration of our
experiences. 11 is concluded that situations affecting people per-
formance ¢an be predicted and considered to better align the guality
assurance program. {Author)

A73-35080 Development and qualification of a magnetic
technique for the nondestructive measurement of residual stress in
CH-47 A rotor blade spars. F. M. Bray and H. H. Fitz, |1l {Boging
Vertot Co., Philadelphia, Pa.). American Helicopter Society, Annusl
National Forum, 289th, Washington, D.C., May 9-11, 1973, Preprint
752. 10 p. Members, $1.50; nonmembers, $2.00.

AT3I 35081 Computer graphics used in numerical control
programming. R. N. Hayes {United Aircraft Corp., Sikorsky Aircraft
Div., Stratford, Conn.). American Helicopter Saciety, Annusaf
National Forum, 29th, Washington, D.C., May 8-11, 1873, Preprint
753. 26 p. Members, $1.50: nonmembers, $2.00.
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Description ot the development and usage of a computerized
graphic display and interfacing system for programming numerical
control operations involving tooling and part machining in aircrafy
production. Emphasis is placed on steps and methods employed to
prepare numerical control tapes. Direct conversation with the
computer through graphics consoles is shown to improve program-
ming efficiency. T.M.

AT3-35082 Low cost manufacturing methods tor highly
reliable ballistic-tolerant composite heficopter flight control com-
ponents. L. A. Fry (LS  Army, Air Mability Research and
Development Laboratory, Fort Eustis, Va.) and R. L. Van Auken
(Whittaker Corp., San Diego, Calil.). American Helicopter Society,
Annugl Mational Forum, 29th, Washington, D.C., May 8-11, 1923,
Preprint 754. 12 p, Members, $1.50; nonmembers, $2.00,

AT3-350832 Wind tunnel test technique to establish rotor
system aeroelastic characteristics.. F. D. Harris {Boeing Vertol Ca.,
Philadelphia, Pa.). Americen Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1973, Preprint 760. 13 p.
Members, $1.50; nonmembers, $2.00.

The Boeing V/STOL Wind Tunnel, in the course of doing
powered model rotor testing over the last four vears, has evolved a
simple testing technigue that illuminates the key dynamic properties
of a rotor blade in its rotating environment. The technique takes
advanage of the full range in rotor RPMW that is permissible in a wind
tunnel test (but not in fliight test) to vary the non-dimensional rotor
dynamics while maintaining nearly constant rotor aerodynamic
conditions, Experimental data from a 14-foot diameter, four-bladed
articulated model rotor are used 1o illustrate the test technigue.

[Author)

A73-35084 Flight test development of the tactical aircraft
guidance system. J. C. Deardorff, A. L. Freisner, and N, Albion.
American Helicopter Society, Annusl National Forum, 29th,
Washington, D.C., May 8-11, 1273, Preprint 761, 11 p. Members,
$1.50; nonmembers, $2.00.

The Tactical Aircraft Guidance System (TAGS) is a full-time,
full-authority electrical flight-control system designed to provide
extensive stabilization of a helicopter flight path while maintaining
pitot-in-the-loop control. The stabilization comprises heading hald,
lateral and longitudinal velocity hold, and wertical velocity hold.
Design characteristics, flight test approach, and major test results of
the TAGS development are described. : T.M.

A73-35085 Development of conical Teflondined journal
bearings F. Robinson {Mughes Tool Co., Culver City, Calif).
American  Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 762. 7 p. Members,
$1.50; nonmembers, $2.00.

This paper describes a test pragram to develop a better
Teflon-lined bearing for use in tail rotor teeter-hinges. This applica-
tion is especially severe as it includes high-frequency osciltatory
leads. The high surface speeds produce bearing temperatures which,
together with the oscillatory loading, make conventional bearing
testing and rating techniques unreliable. The paper goes on to
describe a new type of conical Tefton-lined bearing which was
devetoped during this program. This type of bearing is unique in that
it allows bath the axial and radial preload to be easily adjusted
during normal service. This characteristic could be of considerable
value for a variety of helicopter applications where bearing slop or
looseness cannot be tolerated during the normal life of the bearing.

{Author)

AT73.35086 Army helicopter vibration survey methods and
vesults. E. J. Laing (LS. Army, Aviation Systems Test Activity,



Edwards AFB, Calif.}. American Helicopter Society, Annual National
Forum, 29th, Washington, D.C., May 9-11, 1373, Preprint 763. 10 p.
9 refs. Members, $1.50; nonmembers, $2.00.

This paper presents helicopter vibration data for ifstruinents,
avionics, selected component parts, and the pilot station. The data
are from United States Army Aviation Systéms Test Activity tests on
the OH-58A, UH-1H, CH-54B, and OH-BA helicopters. Test methods
are discussed and results are presented. An average of 8000 vibration
data records from B0 triaxial accelerometer locations were recorded
for each helicopter. Bath nnnflrmg and firing flight conditions were
tested. The data are presented’in the form of spectral analyses which
are summarized by statistical methods. The transmissibility of
vibration isolators, seat cushions, and the pilot.is also presented.

{Author}

A73-35087 Tail rotor performance in presence of main
rotor, ground, and winds. W, Wiesner and G. Kohler {Boeing Vertol
Co., Philadelphia, Pa.). American Helicopter Sociaty, Annual
National Forum, 29th, Washmgton D.C., May 9-11, 1873, Freprmt
764. 9 p. 6 refs, Members, $1.50; nonmembers, $200

A test of a model helicopter rig with an B-fi-diam main rotor
and 1.57-f-diam tail rotor was conducted in a V/STOL wind tunnel.
to investigate the characteristics of tail rotor performance in the
presence of the main rotor. The effects of vertical and longitudinal
tail rotor placement, direction of rotation, relative fin location, and
fin-tail roter separation on tail rotor thrust developed and power
required were determined, Tests were conducted in wind speeds from

zero to 35 knots, and in wind azimuth positions from O {headwind}”

to 270 degrees {left side flight}, Operation at various heights both in
ground effect and out of ground effect was included. Horizontal
stabilizer loads were measured in forward and rearward flight.
Correlation of directional contro! limits with full-scale flight tests
was obtained. In addition, tuft board and smoke photographs were
taken of the ground and wing-tip vortices. {Author)

A73-35088 *
design of helicopter compenents. D. P. Townsend {NASA,. Lewis
Research Center, Cleveland, Ohig). American. Helicopter Society;
Annual National Forum, 29th, Washingtan, D.C., May 9-11, 1973,
Praprint 778, 11 p. 26 refs. Members, $1.50; nonmembers, $2.00, -

Elastohydrodynamic principles affecting the lubrication of

transmission components are presented and discussed. Surface *

temperatures of the transmission bearings and gears affect elasto-

hydrodynamic film thickness. Traction forces and sliding as well as -
the inlet temperature determine surface temperatures. High contact:

vatio gears cause increased sliding and may run at higher surface
termperatures. Component life is a.function of the ratio of elasto-
hydrodynamie film thickness to composite surface roughness. Lubri-
cant starvation reduces elastohydrodynamic film thickness and

increases surface temperatures. Methods are presented which aHow‘

for the application of elastochydrodynamic |:|nm:|ples to transmas:ilon
design in order to increase system life and reliability.

A73-35089 1700 fusl and control system - A modem

system today for tomorrow’s helicopters. J. . Curran (General.

Elactric Co., Aircraft Engine Group, Lynn, Mass.). American
Heficapter Society, Annual Na tional Forum, 2%9th, Washington, D.C.,

Msy 9-11, 1973, Preprint 771, 13 p. Members, $1.50; nonmerpbers,

$2.00.

Review of innovative des|gn features implementation, anq,
experience of the TT700 fuel and control system. Overall system“
operational features, safety criteria; and 1 reliability and maintainabili-,
ty design features are discussed. {Author},

A73-35090
mission noise reduction and improved reliability. R. M. Hartman
{Boeing Vertol Co., Philadelphia, Pa.). American Helicopter Society,
Annual National Forum, 29th, Washington, D.C., May 9-11, 1973,
Preprint 772. 13 p. 10 refs, Members, $1.50; nonmembers, $2.00.

Elastuhydmdynamic‘p-rinnipies applied to the -

[Author)‘

A dynamics approach ‘fo -helicopter wans:”
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A73-35094

A73-35091 Power transfer systems for future helicopters.
ft. B. Bossler, Jr. {Kaman Aerospace Corp., Bloomfield, Conn.} and
W. R. Harris, Jr. {U.5. Naval Air Systems Command, Washington,
D.C.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 773. 16 p. ‘Members,
$1.50; nonmembers, $2.00.

Conventional and advanced power transfer system cancepts are
analyzZed in terms of weight reduction and reliabitity improvement
for -application in future Navy helicopters, Details are given on a
powet transfer system design for a 200,000 pound cargo transport
helicopter. Weight estimates ate given for its engine, power transfer
system, rotor and structure, Payloads are discussed for the specified
2,000,000 pound gross weight, vz,

A73-35092 Vibratory compatibility of rotary-wing aircraft
propulsion components, J. M. Vance {Florida, University, Gaines-
ville, Fla.} and J. Gomez, Jr. (LS. Army, Air Mability Research and
Development Laboratory, Fort Eustis, Va.). American Helicopter
Society, Annual National Forum, 29th, Washington, D.C., May 3-T1,
1973, Preprint 774. 10 p. 11 refs. Members, $1 50 nonmembers,
$2.00.

Praoblems related to vibration and dynamic loads in helicopter
propulsion systems have been studied. 1t has been found that engine.
vibration and dynamic instabilities seriously limit helicopter perfor-
mance and reliability. Significant improvements in these two areas
can be obtained in turboshaft-powered helicopters by imptoving the
dynamic compatibility of engines, drive shafts, and transmissions
with ., each other and with the airframe. Specific research and
development is prescribed in three sub-areas: (1) establishment of
more realistic and meaningful vibration limits for turboshaft engines
in helicopter applications, (2) developmant of better methods for
engine/airframe interface design and analysis, and {3) development of
improved methods for torsional stability analysis of helicopter drive
trains with automatic fuel control, {Author}

e . ' . !

A73-35003 The integration of NASTRAN into helicopter
airfframe design/analysis. D. A, Gallian and H. E. Wilson (Bell
Helicopter Co., Fort Worth, Tex.). I.;elmwrc:an Helicopter Society,
Annual National Forum, 29th, Washington, D.C., May 9-11, 1973,
Yeprint 780. 14 p. 6 refs. Members, $1.50; nonmemhers $2.00.

The integration of the fmlte element computer program
NASTRAN {NASA Structural Analvsts) into the helicopter design/
analysis loop is described. To reduce engineering modeling time,
automated data generation of structures was developed. The prablem
of nonstructural mass distribution was also solved by the use of
preprocessor programs which operate "on the already availabie
helicopter weight tabulation ‘in a MIL-STD form. Post-processor
programs were developed to allow selective data presentation of the
significant load conditions, high stress members, or other areas of
particular interest, The methods employed in developing these pre-
and post-processor programs and thelr interface with NASTRAN are
dlscussed in datail. {Authar)

A73-35084 A consistent crashworthiness design approach
for rotary-wing aircraft. G. Wittlin (Lockheed-Californiz .Co.,
Burbank, Calif.). American Helicopter Society, Annual National
Forum, 29th, Washington, D.C.,"May 9-11, 1873, Preprint 781. 9 p.
6 refs. Members, $1.50; nonmémbers; $2.00. S

A consistent crashworthiness design approach for rotaiy wing
aircraft is presented by which proper interface is maintained among
the essential structural elements (such .as crushable' structure),
occupant festraint system, engine, and transmission and 'thus affords
the occupants the greatest opportunity for survival for an acceptable
weight penalty. The major considerations of, the concept are: a
multidirectional crash environment, hufman tolerance Ilmsts a
venfled anatytical methed for use in predicting dvnam-c?responses
treatment of large structural deformation, incremental weight, cost
and geometry penalties, and applicability 10 a range of helicopter
configurations, The results of a recent study are discussed which



A73-35095

included a full-scale drop test of a UH-1H utility helicopter and the
development and wverification of a digital computer program to
compute dynamic responses in which combined vertical and lateral
impact veloeities are present. {Author]

A73-35095 The twin beam composite rotor blade, M. J.
Salkind {Uriited Aircraft Corp., Sikorsky Aircraft Div., Stratford,
Conn.). American Helicopter Society, Annual National Forum, 29th,
Washington, D.C., May 9-11, 1973, Preprint 782. 6 p. Members,
$1.50; nonmembers, $2.00.

The twin beam rotor blade derives its name from the fact that it
incorporates two separate unidirectional glass fiber epoxy spar beams
to carry centrifugal and bending loads. Each spar beam has its own
titanium root end attachment, and the twin beams represent
redundant load paths for improved relizbility. The aerodynamic
surface of the blade consists of plus or minus 45 deq graphite epoxy
for torsional stiffness and strength and spanwise glass fiber epoxy for
improved bending fatigue capability. Fatigue tests of full scale
H-B3-size blade sections have verified the structurat integrity of the
twin beam blade construction and have indicated excelient damage
tolerance. As predicted from small specimen testing, the composite
blades exhibit twice the fatigue strain capacity of comparable
aluminum blades. In addition, crack propagation is considerably
slower and criticat crack size larger in the composite blade. (Author)

A73-35096 Development of the CH-53D high performance
fitanium main roter blade. J. Bettino, R. Tracy (U.S. Naval Air
Systems Command, Washington, D.C.), and R. Zincone (United
Aircraft Corp., Sikorsky Aircraft Div., Stratford, Conn.}. American
Helicoptar Society, Annual Nations! Forum, 29th, Washington, D.C.,
May 9-11, 1973, Preprint 783, 24 p. Members, $1.50; nonmembers,

$2.00. ]
An Improved Rotor Blade (IRB) for productuon H-53 heli-

copters has been designed, manufactured and tested by the Naval Air
Systems Command and Sikorsky Aircraft. The new blade has a
continuous titanium spar, fiberglass cover and 2 Nomex honeycomb
core. The titanium spar technology, first developed for the Sikarsky
ABC rotor, is the key to the improvements of the rotar. The blade
has a 11-1/2% wider chord and tarsional rigidity 40% higher than the
standard CH-53D aluminum blade with no blade weight increase. The
Sikarsky SC 1095 cambered airfoil and a high nonlinear twist have
been incorporated. This paper traces the history of the new bfade
through design, fabrication, and test. The impact of the, test results
on the H-53 performance and blade structural reliability are
summarized. tAuthor)

A73-35097 Advanced technologies as applied to the design
of the HLH rotor hub. C. D. McCall, D. M. Field (Boaing Vertol Co,,
Phitadelphia, Pa}, and H. Reddick {U.S. Army, Air Maobility
Research and Development Laboratory, Fort Eustis, Va.). Americsn
Helicopter Society, Annual National Farum, 29th, Weshington, D.C.,
May 9-11, 1973, Praprint 784. 12 p. Members, $1.50; nonmembers,
$2.00, Grant No. DAAJO1-71-C-0840.

A heavy fift helicopter advanced technology compenent
program featuring development and testing of critical components is
being conducted, Innovative design approaches, new material systems
and advanced technology concepts are being demonstrated for use on
the Heavy Lift Helicopter {(HLH), During the rotor hub design
development, data has been generated to define the characteristics of
a reduced size spherical elastomeric flag-lag-pitch bearing, a centering
bearing which reacts blade shear forces, and material properties of
large alpha plus-beta Ti BAI-4V forgings. Fail-safe design criteria have
been established and are being employed in structural component
design. Fracture mechanics and finite elament technologies have been
used 1o size main hub components. To improva damper performance
in mixed frequency environments, & frequency selective blade
damper is bieing developed and tested, {Author}
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A73-35038 An advanced composite tilboom for the
AH-1G helicopter. H. Zinberg {Bell Helicopter Co., Fort Worth,
Tex.}. American Helicopter Society, Annual National Forum, 28th,
Washington, D.C., May 9-11, 1973, Preprint 785. 10 p. Members,
$1.50; nonmembers, $2.00.

This paper describes a program for the design, manufacture, and
testing of an advanced compasite taitboom for the AH-1G Cobra
helicopter. The program was undertaken to gain experience in the
design and manufacture of a major primary structure in advanced
composite materials. It evaluated several materials and structural
configurations, and chose a honeycomb sandwich of Nomex core and
Modmor (11 graphite faces. Two tailbooms were fabricated; one for
structural  test, one for possible flight test. The former has been
tested and found to be about 11% stiffer than predicted. Described
here are the analytical work which led to the final configuration, the
fabrication process, and the test program. (Author}

A73-35126 Computational Fluid Dynamics Conference,
Palm Springs, Calif., July 19, 20, 1973, Proceedings. Conference
sponsored by the Amertican Institute of Aeronautics and Astro-
nautics. New York, Ameri¢an Institute of Aeronautics and Astro-
nautics, Inc., 1973. 193 p. Members, $11.00; nonmembers, $15.
Numerical methods for fluid dynamics problems and solutions
of specific problems are described in papers dealing with the general
categories of transonic, supersonic, viscous boundary-layer, and
general viscous flows. Expected future developments in computer
hardware are reviewed. Some topics considered include relaxation
solutions for inviscid axisymmetric transonic flow over blunt or
pointed bedies, numerical caloulation of three-dimensional transonic
flow over a yawed wing, relaxation factors for supercritical flows,
application of the generalized Galerkin method, application of the
finite element method for analysis of unsteady flow around airfoils,
finearized implicit schemes for the computation of viscous incom-
pressible flow, and procedures for calculating boundary conditions.
T.M.

A73-35129 * ¥ Numerical calculation of the three dimensional
transonic flow over a yawed wing. A. Jameson (New York
University, New York, M.Y.}). In: Computational Fluid Dynamics
Conference, Palm Springs, Calif., July 19, 20, 1973, Proceedings.

Mew York, American Institute of Aeronautics
and Astronauvtics, Inc., 1973, p. 18-26. 10 refs. Grant No.
NGR-33016-167.

Results are presented of calculations of the three dimensional
steady transonic flow over a finite yawed wing. The full potential
flow equation is solved in a transformed coordinate system which
permits the boundary conditions to be satisfied exactly, The correct
differential properties are snforced by rotating the difference scheme
to conform with the flow direction, and fast convergence is assured
by simulating a time dependent equation designed to settle quickly
to a steady state. Computed lift drag ratios are consistent with the
rasults of wind tunnel tests of a yawed wing conducted by R, T.
Jones {1872). {Author)

A73-35138B = # Computational considerations in application
of the finita slemant method for analysis of unsteady flow around
girfoils. T. Bratanow and A. Ecer (Wisconsin, University, Milwaukee,
Wis.). In; Computational Fluid Dynamics Conference, Palm Springs,
Calif., July 19, 20, 1973, Proceedings. MNew
Yark, American Institute of Aeronautics and Astronautics, Inc.,
1973, p. 109-122. 17 refs. Grant No. NGR-50-067-001.

Difficulties related to the application of the finite element
method far numerical solution of the Navier-Stokes equation are
discussed. The unsteady flow around a stationary and oscillating
NACA 0012 airfoil was analyzed. In an effort to establish the range



of applicability of the developed numerical method, the accuracy
and stability problems In representing unsteady flow patterns and
determining pressure distribution around the airfoil were investi-
gated. Error involved in determining the velocity field and in. the
numerical integration of the discretized equations were analyzed in
terms. of geometry of the finite element gridwork, boundary
conditions for stationary and oscillating airfoils, angles of attack and
flow conditions. {Author)

A7335144 ¥ A new shock capturing numerical method with
applications to some simple supersonic flow fields. F. Walkden, G. T.
Laws, and P. Caine {Salford, University, Salford, Lancs., England).
In: Computational Fluid Dynamics Conference, Pafm Springs, Calif.,
July 19, 20, 1973, Proceedings. New York,
American (nstitute of Aeronautics and Astronautics, inc., 1873, p.
173-181. 9 refs,

A method of predicting three-dimensional steady fiow past
aerodynamic shapes is deseribed. Finite difference equations which
smooth real shock discontinuities are derived from a semi-
characteristic representation of equations of motion in a non-
conservation law form such that stream surfaces form twa families of
co-ordinate surfaces. Accurate boundary conditions are applied
systematicatly. Mumerical resutts for a faired wedge, an axisymmetric
body and a simple delta wing with sharp supersonic leading edges
show that the non-conservation law method has good overall
performance. {Author)

AT3-35150 # Two causality correlation techniques applied
to jet noite. R. Rackl. Vancouver, British Columbia, University,
Dept. of Mechanical Engineering, Dactor of Philosophy Thesis, 1973.
140 p. 60 refs. Natianal Research Council of Canada Grant No.
67-7106; Defence Resaarch Board of Canada Grant No. 66-8603.
Two techniques for investigating experimentally the generation
of noise by turbulent jets using a recently developed method of ¢ross
corretation (Siddon, 1871) are described. The first method used, the
image technigue, cross correlates the pressure on a surface close to
the jet with the radisted sound in the far field. This enables the
deduction of the acoustic source strength per unit surface ares which
in turn gives an indication of the approximate location of the sound
sources in the jet. The second method directly cross correfates the
hydradynamic pressure fluctuation in the turbulent jet flow with the
far field sound, allowing the deduction of the local acoustic source
strength per unit volume and the associated power spectral density.
. FR.L.

A73-35201 NAECON 73; Procsedings of the National

Aetospace Etectronics Conference, Dayton, Chio, May 14-16, 1973,

Confarence sgonsored by the Institute ‘of Efectrical and Electronics

Engineers. New York, Institute of Electrical and Electranics Engi-

neers, Inc., 1973. 478 p. Members, $12,; nonmembers, $15.

Recent progress in the theory and implementation of agrospace
electronics systems is described in papers ‘covering major categories
of digital avionics, electronic warfare, navigation, angineering man-
agement, signal and sensor processing, digital flight controf,
integrated electronics, modeling of the human visual system, aero-
space systems electrical interfaces, high-power airborne electrical
systems, reliability and cost efchtiveness, air vehicle related elec-
tronics, and airborne reconnaissance. Topics included cover new
sensors, antennas, inertial navigation systems, system architecture
concepts, on-board digital computers, software development, and
design procedures. :

AT3-35202 DAIS - The first step. J. C. Ruth (USAF,
Avionics Laberatory, Wright-Patterson AFB, Ohio). 1n: NAECON
73; Proceedings of the National Aerospace Electronics Conference,

Rl
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‘system behavior and contral,

A73-35205

Dayton, Chio, May 14-16, 1973, Mew Yark,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
1421,

This paper describes a new approach to solving the dilemma
facing the avionics system designer, It is based on the information
systems ‘approach to the design and development of total on-board
avionics systems. This approach has evolved from studies and
analysas performed by the Air Force Avionics and Flight Oynamics
Laboratories and others starting in the early sixties. During this
evolution, it has received various names but it is now known as the
Digital Avionics Infarmation System {DAIS). (Author)

A73-36203 Software - From satan to saviour. W. L.
Trainor {USAF, Avionics Labaratory, Wright-Patterson -AFB, Ohio).
In: NAECON 73; Proceedings of the National Aerospace Electronics
Conference, Dayton, Ohio, May 14-16, 1973.

New York, Institute of Electrical and Electronics Engineers, Inc.,

© 1973, p. 22-29. B-refs,

Characteristic of avionics mission. software in present day
gircraft systems is that it Js unstructured, poorly documented,
extremely expensive to modify, and completely dependent upon the
specific computer or sensor hardware. This dependency, coupled
with the unique and incompatible support {ground-based) software
required for each aircraft system, has resulted in expensive software
and little or no reuse of avionics software from one aircraft system to
another. Trends in avionics systems will focus on the automation of
more and more mission functions and the increased use of complex
processing hardware,. sensors, and displays. These trends ta more
complex digital avionics systems will result in even more complex
software, since the avionics system software embodies the total
(Author}

A73-35204 Systam architecture for aircraft avionic and
electrical systems, J. G. Gregory (Westinghouse Defense and Elec-
tronic Systems Center, Baltimore, Md.}. In: NAECON 73; Praceed-
ings of the National Aerospace Electronics Conference, Dayton,
Qhio, May 14-186, 1973, New York, Institute of
Electrical and Electronics Enginsers, Inc., 1973, p, 30-36. 10 refs.

A digital mechanization of a systems architecture for the
information flow of control and sensor data for on board aircraft
systems s described. The architecture provides for a central
management of dedicated modular -subsysterns. The architecture
permits dynamic system reconfiguration and redundant combina-
tions to pravide fault tolerant electronic systems. The system
architecture includes all aspects of aircraft power, flight controls,
instrumentation, environmental controls, and weapons/missicn
payload functions. The architecture permits modularity between
different aircraft systems, and modularity between major subsystems
aboard the same aircraft. The architecture permits the intelligent
interconnection of aircraft subsystems for maximum efficiency,
flexibility, modularity, and minimum maintenance, {Author)

A73-35206 The black box approach - Here to go. J. A,
Hastings {Lockheed-California Co., Burbank, Calif]. 1n: NAECON
73; Procsedings of the National Aerospace Electronics Conference,
Dayton, Qhio, May 14-16, 1973. " New York,
institute of Electrical and Electronics Engineers, inc., 1873, p.
37-44.

The conventional black box approach to packaging avionics is
costly. It is costly not only in terms of excessive packaging weight,
inefficient cooling, and multiplicity of hardware qualification
programs, but use of the black box approach inhibits explditation of
new circuit technology, better component cooling and expanded
employment ot digital avionics. The solution ‘to this problem is to
adopt a revolutionary departure from the usual prolifération of black
boxes. The approach taken is to modufarize and consolidate the
electronics packaging into relatively few compartments which,
among other things, accommuoeates the advancing circuit technology
and affords better cooling resuiting in improved reliability. (Author)



A73-35209

A73-35209 Solid state null tracking Doppler sensor, L.
Weinberg and J. W. Creutz {RCA, Missile and Surface Radar Div.,
Moorestown, N.J). tn: NAECON 73: Proceedings of the National
Aerospace Electronics Conference, Dayton, Ohio, May 14-16, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc, 1973, p. 6875 7 refs. Contract No.
F33615-71-C-1367.

A need exists for a new generation Doppler radar ground
velocity sensor that is highly accurate over the high altitudes and
velocity ranges of supersonic weapon delivery aircraft. Precision
tactical bombing requires 3-axis velocity estimation within 0.05%
with smoothing times of less than 0.5 sec. The Doppler processing
must nullify terrain and overwater bias in the central frequency
estimation. A jow-pass digital eguivalent of Smith's nult tracker has
bean designed and tested in a computer simulation. Velocity
accuracy of .05% with smoothing times of 0.5 sec was verified at
2000 knots, A digitat low-pass filter whose band width varies with
aircraft speed is recommended to controt sea bias at all speeds. This
tracker is approximately three times more accurate and sea bias is
reduced to 1% of that for lobe trackers. {Author)

AT3-35210 Calibrating the drift rates of strapdown elec-
wrostavic gyroscopes. A. Andrews {Rockwell International Corp.,
Autonetics Div., Anaheim, Calif.). In: NAECON 73; Procsedings of
the National Aerospace Electronics Conference, Dayton, Ohio, May
14.1G, 1973. New York, Ynstitute of Electrical
and Electronics Engineers, Inc., 1973, p, 76-81. 7 res.

A technical approach to the problem of calibrating the
precession rates of the spin axis of a strapdown electrostatic
gyroscope {ESG) is presented. The problem is complicated by the
fact that the spin axis is not constrained in direction with respect to
its support bearing, and the precession rates depend upon this
direction. The virtual work technique is used for modeling the
bearing torques on the rotor. This has the advantages that the model
equations are applicable to any ESG design, and that the functional
form of the model is more transparent than that obtained by the
forceflever-arm technique for defining torques. This approach also
leads to an appropriate functional analysis for unmodeied torques.
The resulting calibration problem is Yinearized and tends itse)f 1o
conventional statistical methods. {Author)

A73-36271 Strapdown inertial navigation practical con-
siderations. H. Halamandaris {Teledyne Systems Co., Northridge,
Calif.). In: NAECON 73; Praceedings of the National Aerospace
Electronics Conference, Dayton, Ohic, May 14.16, 1973.

New York, institute of Electrical and Electronics
Engineers, 1nc., 1973, p. 82.81.7 refs.

This paper delineates a concept of strapdown navigation using
dry inertial instruments and a high speed, general purpose digital
computer. Distinct life cycle cost advantages are shown for both
support-to-acquisition cost and cost-per-flying hour for the strap-
down system, Further, the strapdown system is compared to
gimbaled systems using dry instruments characteristic of the present
technology and floated instruments employed in current systems.
Several redundant instrument configurations are presented with their
atiendant relative merits. The strapdown system imposes additionat
caomputer constraints since the attitude matrix must be propagated in
real time. Primary constraints are duty cycle and storage require-
ments. Two basic attitude propagation algorithms are presented.
These two mechanizatians are direction cosines and quaternions.

{Author)

£A73-36212 The LN-33 inectial navigetion system. R. S.
Throckmorton (Litton Systems, Inc., Woodland Hills, Calif.). In:
NAECON 73; Proceedings of the Mational Aeraspacu Electronics
Conference, Dayten, Ohio, May 14-16, 1073,

New York, Institute of Efectrical and Electronics Engineers, Inc.,
1973, p. 92-95,
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The LN-33 inertial navigation system represents the lavest
production state-of-the-art in airborne inertial navigation hardwa.re.
In addition to the simple, low-cost precision instruments representing
the most current development in that area, and a miniaturized
general-purpose digital computer, it features comprehensive built-in
calibration and test capability which minimizes the field maintenance
aspects of equipment cost-of-ownership. {Author)

A73.35213 Austere navigation data processor and display,
D. A Williams {USAF, Avionics Laboratory, Wright-Patterson AFR,
Ohip). In: NAECON 73; Proceedings of the Mational Aerospace
Electronics Conference, Dayton, Ohio, May 14-16, 1973,
New York, Institute of Electrical and Electronics
Engireers, Inc., 1973, p. 96-100. .
in 1972, a study sponsored by the Air Force was performed by
Magnavox Research Laboratory, Torrence, California, to define and
design an austere navigation data processor and display for use with
the ICNI systermn. The result was a low cost processor and display
which can be used with ICNI, DME/TACAN, LORAN ar any
range/range difference radio navigation system, The system provides
accurate navigation for the austere user. (Authar}

AT3-36218 Management approach to integration of B-1
avionics system. T. C. Hall (USAF, Aeronautical Systems Div,,
Wright-Patterson AFB, Ohio). In: NAECON 73; Proceedings of the
National Aerospace Electronics Conference, Dayton, Dhio, May
14-16, 1973 New York, Institute of Electrical
and Electronics Engineers, tnc., 1973, p. 136-142.

Brief discussion of the management approach to integration of
avionics subsystems inta the B-1 strategic bomber, integration
activities, and associated engineering management problems. Inter-
face requirements such as electronic multiplex, avionics multiplex,
cooling, central integrated test systems, etc., are discussed with
emphasis on the data base and the need for better definition of
interface requirements. The effects of transition from newly de-
vefoped equipment to government-furnished-equipments are also
discussed. The avionics flight test program management is described.

{Authar]

A73-35222 The application of dedicated processors to
digital fly-by-wire flight contrel systems. M. L. Sutton and G. M.
Soderfund (Lear Siegler, Inc., Santa Monics, Calif.}). In: NAECOMN
73: Proceedings of the National Aeraspace Electronics Conference,
Dayton, Qhio, May 14-16, 1973. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
169-175,

Resuits of studies carried out to define a primary digital
fly-by-wire flight control system. System performance foltowing
failures was postulated, and the level of redundancy required to
satisfy the system performance was determined. Candidate configura-
tions were defined and evaluated primarily with respect to per-
formance, survivability, reliability, cost, size, and weight. Based on
these tradeoffs, a four-channe! redundant configuration was selected
a the preferred system. The implementation of the redundant
system was formulated. Methods for interchannel and intrachanne!
communication were investigated. Asynchronous contral of the
redundant processors was selected to avoid problems associated with
redundant clack synchronization. A voting and monitoring cancept
which isolates the faulty unit and prevents propagation of failures
between channels was developed. The voter-monitor utilizes a
hard-wired algorithm to reduce the program time requirements.

(Author}

A73-35223 Application of the Aerospace Multiprocessof
to the A-7D flight control system. R, R. Summers and G. B. Lamont
{USAF, Institute of Technolagy, Wright-Patterson AFB, Ohig). Im:
NAECON 73; Proceedings of the Mational Aerospace Electronics



. in
Conference, Dayton, Ohio, May 14-16, 1973,

Mew York, Institute pf Electrical and Electronics Engineers, Inc.,
1973, p. 176-181. 14 refs. “ i\ :

The application of the Aerospace Multiprocessor as the flight
control computer for a digital fly-by-wire control system for the
A-7D aircraft is described. After comparing the characteristics of the
Aerospace Multiprocessor with the general requirements for a digital
flight control computer, the present A-70 flight control system is
discussed, and this is followed by a description of software
development. Results of laboratory tests are cited, and conclusions
are presented regarding the use of the Aerospace Multiprocessorin a
flight control application. - (Author)

AT73-35224 The effects of sampling rete in digital flight
control systems. J. G. McGough {Bendix Corp.. Navigation and
Control Div., Teterboro, N.4}. tn: NAECON 73; Proceedings of the
National Aerospace Electronics Conference, Dayton, Ohio, May
14-16, 1973. New York, Institute of Electrical
and Electronics Engineers, Inc., 1973, p. 182.191.

Discussion of the effects of sampling rate on (1} intersample
ripple, {2) spectral folding and distortion, and (3) system bandwidth,
indicating techniques tor alleviating these undesirable characteristics
without necessarily increasing the sampling rate. It is conciuded that
intersample ripple and spectral folding effects can be reduced by a
judicious choice of sampling rate together with continuous filtering
of alt inputs and outputs of the digital controller. {Author)

AT3-35225 Flight test and demonstration of digital multi-
plexing in a fly-by-wire flight controt system. J. G. Mrazek {General
Dynamics Corp,, Convair Aerospace Div., San Diego, Calif.} and T.
D. Lewis (USAF, Flight Dynamics Laboratory, Wright-Patterson
AF8, Ohio). tn: NAECON 73; Proceedings of the Mational Aero-
space Electronics Conference, Dayton, Ohio, May 1416, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 192197,

Airworthy multiplexing hardware was designed, tested, installed,
and flight tested in the total inflight simulator aircraft. The purpose
of this test program was to demonstrate the adeguacy of a preferred
multiplexing concept in a real flight environment. A digital data bus
concept was employed that included provision for four data update
rates: 400, 200, 100, and S0 per sec. Contrul signals were
multiplexed in all three axes of control and in the feel system,
side-force, and directlift flap loops. The test engineer had the
capability 1o switch the multiplexing in and out of several data paths
without informing the evaluation pilot. The pilot was nat able tu
detect the presence of multiplexed signals in the dynamic response of
the aircraft or feel system. {Author)

A23-35227 Approaches to custom LSE, W. Chu, J. Doyle,
D. Greer, and C. Neugebauer (General Efectric Co., New York, N.¥.).
in; NAECON 73; Proceedings of the National Aerospace Electronics
Conference, Dayton, Ohio, May 14-16, 1973.

New York, Institute of Electrical and Electronics Engineers, 'nc.,
1973, p. 203-208.

A study was conducted to obtain a basis for a more effective
utilization of custom LSl in low volume avionic systems. The
problems which have to be solved for an enhanced employment of
custom LS are discussed together with ‘the principal features of the
various L3! technologiés. Attention is given to universal array logic
approaches, custom chip design by handcrafting, master cell ap-
proaches, MOS cell library . approaches, full wafer technology,
weighting criteria for a comparison of different technologies, and LS|
costs. G.R.

AT3-35230
proach for DAIS. B. P. Barnes {Radiation, |nc., Melbourne, Fla). In;
NAECON 73; Proceedings of the National Aerospace Electronics

An information transfer system design ap-
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AT73-35233

Conference, Dayton, Ohio, May 1416, 1973.
New York, Institute of Electrical and Electronics Engineers, inc.,
1973, p. 222229, '

An appeal to the architects of the Information Transfer System
{ITS} segment of the Digital Avionics System {DAIS] to reduce
information transfer. The information to be transferred within the
framework of an air vehicle does not amount to gigabits if care is
exercised in partitioning signals into the multiplexed TS, It is true
that if every signal contained in an air vehicle were converted to its
digital equivalent in bits per second and these bits per second were
added together, the total data rate would be several gigabits.
However, this total was allowed to accrue in the absence of 3 sound
partitioning scheme. It is shown how the signals of the candidate
DAIS air vehicle con be handled by the combination of a baseband
TOM system and a simple video distribution system. The system
concept presented is characterized by low technical risk and low
cost. |t satisfies the goals and objectives set forth for the |TS segment
of DAIS. {Author}

A73-35231 Data bus technigues for digital avionics. J. P.
Gross, Jr. (S8CI Systems, Inc., Huntsville, Ala.). In: NAECON 73;
Proceedings of the National Aerospace Electronics Conference,
Dayton, Ohio, May 14-16, 1973 New York,
Institute of Electrical and Electronics Engineers, inc, 1873, p.
230-237. ’

The advent of microminiaturization has led to a new generation
af avionics equipment of smaller size and greater complexity, adding
to the already significant problems of data transfer within a complex
aircraft, This problem has in recent years led to an increasing interest
in multiplex data bus technigues for digital avionics. A summary is
made of over 35000 man-hours of study devoted to multiplex
techniques for aircraft during the past few years. {Author)

A73-35232 LS| data bus for avionics. L. M. Bello and T,
C. Berg {TRW Systems Group, Redondo Beach, Calif.]). In: NAECON
73: Proceedings of the Mational Aerospace Electronics Conference,
Dayton, Chio, May 14-16, 1973, New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
238-244, 5 refs,

Description of a modular MOS LS| data bus system designed as
a solution to integration problems associated with the
interconnection’ of numerous avionics systems and sensars in
aerospace vehicles. The system consists of (1) a bus cantrol unit
containing a modem to interface with the data bus and logic to
interface the modem with a digital processar unit, (2} twisted-pair
shielded transmission lines, and {3) remote terminal units which
consist of a modem, control logic, and a modular input/output
section. By continually monitoring the system status, the digital
procéssor automatically disables faulty remote terminal units and
activates the redundant standbys, Control logic and digital output
registers were implemented using PMOS LSI, T.M.

A73-35233 Review of different approaches to the stan-
dard interface problem. F. L. Pensworth {USAF, Avionics
Laboratory, Wright-Pattarson AFB, Chiol, In: NAECON 73; Pro-
ceadings of the National Aerospace Electronics Conference, Dayton,
Ohio, May 14-16, 1973. Mew York, Institute of
Electrical and Etectronics Engineers, Inc., 1973, p. 245-252. 7 refs.

Design considerations for a multiplex data bus system for
aircraft are described. Five different design approaches to the
multiplex: ‘data bus and the bus interface unit are reviewed. The
parameters and system operaticn for the five systems are discused.
The results of the review show that a standard multiplex system and
a remote terminal can be developed that will work on all data bus
systems. A standard remote terminal that can operate on all systems
is neaded in order to make the data bus systemns cost-effective. A
sample standard remote terminal is designed and discussed. Recom-
mendations for a Military Standard are made. {Author)



A73-35234

AT3-35234 Integrated digital displays and eontvols using
liguid erystals. L. £, Tannas, Jr., A. P. Truban, and L. L. Rosen
{Rockwell International Corp., Anaheim, Calif.}. In: NAECON 73;
Proceedings of the National Aerospace Electronics Conference,
Dayton, Ohio, May 14-16, 1973 New York,
Institute of Electrical and Electronics Engineers, tnc., 1973, p.
263-259, 14 refs.

Integrated digital programmable displays and controls offer the
solution to a number of problems and limitations which exist in most
display and control systems for the digital avionmics of today's
high-performance aircraft. These problems and limitations can be
divided into two generat areas - efficiency and flexibility, Each of
these areas is examined with the intent of showing how integrated
flat-panel digital-matrix displays are needed. The virtues of a
flat-panel digital-matrix display are argued. The requirements for
such a display are summarized, and available technologies are
presented. The unique advantages of liquid crystals as the display
madium are shown. Finally, a specific liquid-crystal display approach
is described which satisfies all the needs discussed. {Author)

A73-35235 DIGISPLAY - The flat digital CRT in avionics
applications. J. R. Rusk and 8. L. Landrum (Northrop Corp., Palos
Verdes Peninsula, Calif.), In: NAECON 73; Proceedings of the
Mational Aerospace Electronics Conference, Daytan, Ohio, May
14-16, 1973, \ New York, Institute of Electrical
and Electronics Engineers, Inc., 1973, p. 260-265, Army-USAF-
supported research,

The principles of operation of the DIGISPLAY are briefly
reviewed, and recent improvements are discussed. The device
incorporates a new method for controlling one or more electron
beams. |nstallation of DIGISPLAY in military systems i$ expected to
be substantially easier than corwentional CRTs for a number of
reasons. The thin configuration minimizes demands for a deep panel.
Driving circuitry can be small and remotely tocated if necessary. The
compact configuration is rugged from shock, vibration, and tem-
perature aspects. Test results are presented. Both circuits and tube
operation are relatively insensitive to noise and/or voltage fluctua-
tion. Cost of ownership, in gemeral, is discussed. Examples of
recently completed devices are presented. {Authar)

A?_'3-35236 Display systems integration through digital
avionics. N. A, Kopchick (USAF, Avionics Laboratory, Wright-
Patterson AFB, Ohio). In: NAECON 73; Praceedings of the National
Aerospace Electranics Conference, Dayton, Ohio, May 14-16, 1973.
New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 266-272. 8 refs,
. Description of the progress being made toward the implementa-
tion of a digitally integrated crew station, noting future trends in
computer controlled and generated display systems for airborne
application. Preliminary results and recommendations are presented
of a recently conducted mission/human performance simutation
program in which an advanced (1975-1980 technology) one-man
fighter cockpit was used as a baseline, Progress and plans of related
fleveloprnent programs are given to demonstrate the feasibility of
|rn;?|ementing a realistic prototype system in the 1975-1977 time
periad. {Author)

AT3-35243 det engine malfunction diagnasis - The sensing
prollem, candidate solutions and experimental resuits, 1. E. Minnear
and W. J. Harris {Garrett Corp., Los Angeies, Calif.). In: NAECON
73; Proceedings of the National Aerospace Electronics Conference,
Dayton, Ohio, May 14-16, 1973 New York,

institute of Electrical and Electronfcs Engineers, Inc., 1973, p.
323-328.
AT3-35244 Active flutter suppression - A practical

application. T. E. Noll and L. R. Felt (USAF, Flight Dynamics
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* Labosatory, Wright-Patterson AFB, Ohio). In: NAECOW 73

Proceedings of the WNational . Aerospace Electronics Conference,
Dayton, Chio, May 14-16, 1973, New York,
Institute of Electrical and Electronics Engineers, (nc., 1973, p,
329 334A. 14 efs.

Evaluation of rhe potential of actively suppressing flutter with
asutomatic, electronic, feedback comtrol systems A practicat
application of active flutter suppression technology to prevent
wing/external store flutter is presented. Recent, related active flutter
sUppression programs and future applications and limitations are
discussed. {Author)

A73.35245 Ride contral system for the CCV B62. R v}
Po?rneer and C. R, Stockdale {USAF, Flight Dynamics Laboratory
erght-Patterson AFB, Ohio). In: NAECON 73; Proceedings of the;
National Aerospace Electronics Conference, Dayton, Ohio, May
14-16, 1973. New York, Institute of Electrical
and Electronics Engineers, inc., 19873, p. 335-340.

This paper summarizes an analytical study conducted by the
Control Configured Vehicles (CCV) technical staff to synthesize a
CCV ride controi system (RCS| for the Load Alleviation and Maode
Stabilization (LAMS) B-52 airplane, The RCS is a fully automatic
feﬁdback controb system designed to reduce the accelerations at the
pilot station due to flight through atmaospheric turbulence. Atme-
spheric turbulence transmits energy to the aircraft by exciting its
rigid body and structural bending modes. The RCS reduces pilot
station acceleratian by artificially increasing the damping of the
airplane structural modes. The damping is increased by actuating
canards proportional to maodal velacities. The madal velocities are
the integrated signals from accelerometers. (Author)

A73-35246 Multiptexing in aiveraft subsystems. T. Murrow
(USAF, Aero Propulsion Laboratory, Wright-Patterson AFB, Ohiol
and 4. L. Parry (SCi Systems, Inc., Huntaville, Ala.). In: NAECON
73; Proceedings of the National Aerospace Electronics Caonference,
Dayton, Ohio, May 14-16, 1973, New York,
Instituie of Electrical and Electronics Engineers, Inc., 1973, p.
343-350.

The Air Force has become increasingly plagued by a
proliferation of non-standared avionies equipment. To solve this
problem, they are investigating the establishment of standard
interfaces based on the use of digital TDM technigues to integrate
the avionics equipment. This paper describes the major advantages to
be gained through the use of muttiplexing, and current Air Force
activities directed toward the establishment of muitiplexing
standards for aircraft subsystems, In addition, it summarizes some of
the mare important results of a recent Air Force sponsared study
concerned with electrical power control signal multiplexing {EMUX},
and its relationship to other subsystems in the aircraft. {Authnr)

At3-35247 Application of multiplexing to the B-1 air-
craft. J. R. Courter {USAF, Aeronautical Systems Div., Wright-
Patterson AFB, Qhio). In: NAECON 73; Proceedings of the Mational
Aerospace Electronics Conference, Dayton, Chio, May 14-16, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 351-364.

The B-1 aircraft employs the use of multiplexing for the transfer
of discrete, digital and digitized analog data in three subsystems, The
subsystems include avionics, electrical power distribution, and
central integrated tests. Each multiplex system is autonomous,
employing its own data link and its own datg link control. The
failure detection and fault isolation procedures are programmed into
the computer of the central integrated test subsystem. G.R.

A73-35248 Expanded built-in-test for advanced aectrical
systems for aircraft J. R. Perkins, H. W. Heinzman, and W. T.
Turnage (LTV Agrospace Corp., Dallas, Tex.}. In: NAECON 73;
Proceedings of the Mational Aerospace Electronics Conference,



Dayton, Ohio, May 14-16, 1973. New York,
Institute of Electrical and Electronics Engineers, Inc., 1973, p.
3556-359,

This paper presents an approach for utilizing the data handling
portion of SOSTEL to provide a more complete buitt-in-test
capability for aircraft electrical systems. The SOSTEL systern divides
the aircraft electrical power distribution system into three basic
segments; i.e., signal sources, data handling and power switching. The
data handling segment has built-in-test to isolate failures to the line
replaceable unit (LRU) processor, muitiplexer of demultiplexer. A
technique has been evolved, called Switched Impedance BITE, which
permits extension of automated testing to the signal sources and
power controllers. Major advantages of this technique are simplicity,
significant power reductions, and full time testing. The expanded
BITE concept, implementation techniques and considerations are
discussed along with advantages of the approach. Author)

AT73-35249 Common avionic subsystem considarations. J.
G. Gregory and M. A, Geyer (Westinghouse Detense and Electronic
Systems Center, Baltimore, Md.). \n: NAECON 73; Proceedings of
the National Aerospace Electronics Conference, Dayton, Ghio, May
14-16, 1973 New Yark, Institute of Electrical
and Electranics Engineers, Inc., 1973, p. 360-367. 8 refs,
Westinghouse has performed many studies in digital aircraft
subsysterns for the power, flight controls, payload, and management.
n particutar, Westinghouse has concentrated on the methods and
problems of integrating these subsystems into aircraft systems for
minimum life cycle costs, This paper considers the interfacing needs
for the subsystems and discusses operational, funetional, and
physical considerations for common avionic subsystems. Different
aivcraft electrical management subsystem designs are used for
examples of integration problems which can be encountered in
elactrical and electronic systems in aircraft, {Author)

A73-35250 Computer analysis of the influence of solid
state distribution on aircraft power generation. W. U. Borger {USAF,
Aero Propulsion Laboratory, Wright-Patterson AFB, Ohio). In:
NAECON 73; Proceedings of the Mational Aerospace Electronics
Conference, Dayton, Ohio, May 14-16, 1973. :

New York, Institute of Electrical and Electronics Engineers, Inc.,
1973, p. 368-373. & refs. L :

The newly developed aircraft solid state electrical diswibution
system has electrical characteristics gntirely different than the
charactetistics of conventional aircraft electrical distribution systems,
To determine how the characteristics of the new distribution systems
affect the aircraft power generation system, 8 detailed study program
was begun, The basic anatysis tool in the study is the digital
computer, All fundamental components of both the solid state
distribution system and the conventional distribution system are
modeled mathematically. These models include generators, loads,
overload protection eguipment, and feeders. The modeling stage of
the program has been completed and work is presently being done on
the computer analysis phase. {Authar)

AT3-35252 1S, S5T electrical power system test program.
W. A, Crossgrove and A. W. Schmidt (Boeing Commercial Airplane
Co., Seattle, Wash.). In: NAECON 73; Proceedings of the National
Aerospace Electronics Conference, Dayton, Chio, May 14-16, 1973,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p, 380-387.

The systern under test consists of four variable-speed, constant-
frequency ac sources and a dual channel standby system, The test
systern is uniquely designed to satisfy the power reguirements of
fail-operative flight-critical systems. Compatability with these sys-
tems i achieved by means of the split-isclated power system
configuration, the standby system logic, and by design features to
accommodate load equipment with dueal (redundant} input power
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A73-35303

provisions. The fail-operative pnase of the test program included a
test and demonstration of the ability to maintain flight-critical
functions. {Author)

A73-35253 150 KVA integrated drive generator for air-
craft electrical systems. P J. Strick {USAF, Aeronautical Systems
Div., Wright-Pattersan AFB, Ohio). In: NAECON 73; Proceedings of
the National Aerospace Electronics Conference, Dayton, Ohio, May
14-16, 1973. New York, Institute of Electrical
and Electronics Engineers, Inc., 1973, p. 368-392.

Large capacity electrical power generating systems are now
available as a result of an Aeronautical Systems Division componhent
improvement program. Two systems are presently available which are
more reliable and lighter in weight as compared to existing 120 KVA
power generating systems. Only one of thase systems, the Sundstrand
systemn which uses an integrated drive generator (IDG) is discussed in
this paper. Test results to date show that it is feasible to use 180
KVA powsr generating systems in existing and future aircraft
systems. (Author)

A73-35254 Features of a high voltage airborne super-
conducting generator. J. L. McCabria and C. C. Kouba (Westinghouse
Electric Corp., Aerospace Electrical Div., Lima, Ohio). In: NAECON
73: Proceedings of the Mational Aerospace Electronics Conference,
Dayton, Ohio, May 14-15, 1973, New York,
Institute of Electrical and Electronics Engineers, Inc., 1873, p.
399-402. Contract No. F33615-71-C-1591,

The strong magnatic field in a superconducting generator makes
it possible to build an armature with a very high voltage rating. The
features of the armature which are compatible with the generation of
a high terminal voltage are the absence of magnetic steel between the
coils, the presence of an insulating oit, and the solation of the
conductors of the same phase into a separate group. A design
concept of a superconducting generator with a 5 MW, 37 kW rating is
described. (Author)

AT73-35260 Parts standardization - A computerized ap-
proach, G, W. Wood {Aerojet Electrosystems Co., Azusa, Calif.}. In:
NAECON 73: Proceedings of the MNational Aerospace Electromics
Conference, Dayton, Ohio, May 14-15, 1973.

Mew York, Institute of Electrical and Electronics Engineers, Inc.,
1973, p. 443-451.

Standardlization . of parts and components for new design
purpases is one of the most practical approaches for satisfying
current pressures for reduced cost ot- procurement, increased
reliability, and veduced logistics and warehousing problems. Optimal
selection of parts and components for new designs now requires a
comprehensive but systesnatic approach such as a large computer
makes possible. A computerized approach suitable for a medium-
sized company is discussed, including the establishment of selection
criteria, preparation of raw data, processing, and final parts selec-
tions. Relative costs, availability information, performance teedback,
handling of nenstandard parts, and updating of selections are also
covered. A sample of a computerized data search tab run is included
and described. {Author)

AT73-35303 Techniques for digital-microwave hybrid real-
time radar simulation. G. E. Richmond, D. L. Lange, and B. C.
Pierstorff {Calspan Corp., Buffalo, N.Y.). in: Institute of Electrical
and Electronics Engineers, international Convention and Exposition,
New York, N.Y., March 26.30, 1973, Technical Papers.

Mew Yark, Institute of Electrical and Electronics
Engineers, Inc, 1973, p. 18/3-1 to 18/39. Contracts No.
F33615-70-C-1600; No. F33615-70-C-1373; No. F33615-68-C-1319..
’ An attempt is made to examing some specialized problems in
high speed, real-time hybrid physical simulation in terms of the
techniques involved in partitioning the problem to obtain real-time



A73-35309

operation with large scale problems and the various possibilities of
hardware and software implementation which bear on the realization
of a successful simulation. The problem treated is the development
of a methodology for examining the high degree of interactions
which oceur when a network of aiv deferse ratiars coordinated by a
command-and-control system are penetrated by a significant number
of aircraft, al attempting to jam or deceive the combined radar
command-and-control system in order to deny it information or to
confuse its operators, F.R.L.

A73-35300 B-1 aircraft electrical multiplex system. J. |,
Ohlhaber {Harris-Intertype Corp., Melbourne, Fla.). In: Institute of
Electrical and Electronics Engineers, International Convention and
Exposition, New York, N.Y., March 26-30, 1973, Technical Papers.
New York, Institute of Electrical and Electronics
Engineers, lnc., 1973, p. 10/3-1 to 10/3-8. USAF supported research.
The B-1 multiplex system performs three separate and generally
independent system functions. The avionics multiplex (AMUX) is
generally vsed to extend the avionics processor’s input and output
capability, and to provide a standard interface far the avionics
equipment. The central integrated test system {CITS) is the smallest
of these systems from a multiplexing standpoint with anly approxi-
mately 1000 inputs, However, the primary role of CITS is processing
these data along with the EMUX and AMUX data to determine
aircraft status. The electrical multiplex (EMUX} functions out-
number those of both the AMUX and CITS. Qnly systemn elements
associated with the EMUX and AMUX are mission critical and,
therefore, are redundant and nuclear hardened, but the three systems
alh use the same standardized data and transmission word formats.
F.R.L.

AT73-35329 High frequency vibration of aircraft structures.
B. L. Clarkson and [, J. Mead {Southampton, University, South-
ampton, England). Journal of Sound and Vibration, vol. 28, June B,
1973, p. 487-504. 63 refs.

Review of the development of research on high-frequency
vibration of aircraft structures over the past twenty years, with
emphasis on both fundamental and applied aspects. Topics discussed
include the vibration of stiffened skin panels, the vibration of curved
panels, the vibration of skin-rib structures, the damping of structures,
wave prapagation in periodic structwres {including infinite one-
dimensional structures, finite structures, and two- and three-
dimensional structures], vibration design data, the dynamic proper-
ties of carbon-fiberreinforced plastics, and acousticaily induced
fatigue erack propagation in centrally cracked panels with uniaxial
and biaxial icading and in edge cracked panels. AB.K.

A73-35331 Fundamentals of serodynamic sound theory
and flow duct acoustics. P. E. Doak (Southampton, University,
Southampton, England). Joumal of Sound and Vibration, vol. 28,
June 8, 1973, p. 627-561, 53 refs.

Some fundamental aspects of the theory of internally generated
sound {or ‘sound generated aerodynamically’) are reviewed and
discussed. Particular stress is laid on the functional relationships
between the radiated sound field and the eglivatent source distribu-
tion of Lighthill’s “acoustic analogy”’ model, as exposed by multipole
analysis. Recent thecretical and experimental progress in both
turbulent mixing region noise and flow duct acoustics is cited, and
discussed in the context of its fundamental tmplications for the
future development of ‘aerodynamic noise’ theary. {Author)

AT7335332 Jet noise. M. J. Fisher, P, A. Lush, and M, H.
Bourhe (Southampton, University, Southampton, England). Journai
of Sound and Vibration, vol. 28, June 8, 1973, p. 563-585. 15 refs.
Research supported by the Rolls-Royce, Ltd., National Gas Turbine
Establishment, and Science Research Council.
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Review of the results obtained in three major categories of jet
noise studlies - namely, studies of pure jet mixing noise, shock-assog.
ated noise studies, and ¢xcess or tailpipe noise studies. Jet noise
mixing data obtained in an anechoic environmant are presented for
cold subsonic jets, showing that the Lighthil) concept of a convected
source rmodel for jet noise offers a valid prediction or scaling law
methed only under certain conditions. In addition, the results of
studies of the effects of temperature on jet mixing noise arg also
presented, In connection with shock-associated noise, findings
regarding the dependence of cverall levels and the spectral charac-
teristics of this noise are evaluated. As for the excess noise source, it
is sugpgested that the actual mixing noise is increased not anly by this
source but also by the disturbances ariginating from the separated
flow region. AB.K,

A73-35333 Rotating blades and aerodynamic sound. G, L
Morfey (Southampton, University, Southarpton, England}. Journat
of Sound and Vibration, vol. 28, June 8, 1973, p. 587-617. 180 refs.

The history of research on rotating blade noise is reviewed, from
early studies of propeller radiation to current work on aircraft-engine
fans. The survey is selective, with emphasis on fundamental aspects
of aerodynamic sound generation by blades. The topics covered
include the following: early research on praopeller noise, unsteady
airfoil theory, acoustic radiation and cut-off, aerodynamic sound
generation, seattering by airfoils at arbitrary chord/wavelength ratios,
boundary layer and vortex shedding noise fram airfaits, broadband
noise due to incident turbulence, high-order rotational noise from
isolated rotors, rotor/tipvortex interaction, interaction between
moving blade rows, sound transmission through blade rows, the
instantaneous  Kutta condition, SUPeTSONIC rotor noise, in-duct
measurermnent techniques, and centrifugal flow machines. {Author}

A73-35334 Tast facilities, techniques and instrumentation,
R. G. White, M. J. Fisher, and J. F. W. Berry (Southampton,
University, Southampton, England). Journal of Sound and Vibration,
vol. 28, June B, 1973, p. 619-630. 26 refs.

Description of same specialized test facilities for acoustic and
vibration testing, and review of some recent advances in experimentat
test techniques. The facilities described include a subsonic boundary
layer wind tunnel, acoustic fatigue ducts, and facitities for measuring
the behavior and performance of acoustic duct lining materials. Also
described are two adjoining reverberation rooms, which can be linked
thraugh a common opening to form a transmission suite, an anechoic
chamber capable of providing measurements of pure jet noise down
to velocities as low as 300 ft/sec, a fan noise laboratory, and rotar
naise rigs. The experimental technigues reviewed include optical
technigues for flow studies, in particular, the use of crossed-beam
schlieren systems, and a transient technigue for structural testing.

AB.K.

A73-35421 Reflection coefficients for wires and cables at
10.6 microns, C. L. Hayes and R. A. Brandewie (Rockwel!
International Corp.; Anaheim, Calif.}. Applied Qptics, vol. 12, July
1973, p. 1664-1568. Army-supported research.

Measurements are given of the reflectivity coefficient for a
variety of wires and cables at 10.6 microns. The results are presented
as a function of wire incidence angle for two polarizations, paralle!
and perpendicular to the samples. The normal incidence reflectivity
is very high, ranging from 610% for aluminum wire down to 16.8%
tor hemp rope in parallel polarization. The perpendicular polariza-
tion results are lower by a factor that varied from 6.9 to 2,04,
Depolarization by the wires was also determined. The depolarization
ratia was found 1o vary between 17.7% and 1%, being larger for the
maore irregular samples. The results indicate that a wire avoidance
system could be developed for airplanes or helicopters using scanning
10.6-micron laser and coherent raceiver. {Author)

A73-3b442 ¥ Trends in flight-test strain-gage instrumenta-
tion. R. W. Troke (Lockheed-California Co., Burbank, Calif.).



Society for Experimental Stress Analysis, .S‘pn'rig Meeting, Los
Angeles, Calif., May 13-18, 1973, Paper. 13 p.

Airborne strain-gage systems are examined from the standpoint
of optimum application to meet madern-day measurement require-
ments. Alternatives open to the instrumentation engineer and
comparative a_dvantages found from actual expegrieni:e are presented.
These are discussed for the primary areas in which strain-gage
instrumentation can be improved: ‘installation, calibraficin, dafa
recording, and dava reduction. The increased use of computers and
computer technology is discussed, and the effect of this increased use

of computers upon instrumentation is examined. Emerging tech-

nigques and present-day instrumentation trends are presented. .
(Author)

A73-35443 # Test on fusalage models at reduced sizes. R.
Verny {Avions Marcel Dassault, Vaucresson, Hauts-de-Seine; Breguet
Aviation, Vélizy-Villacoubtay, Yvelines, France). Society for Experi-
fnentan' Stress Analysis, Spring Meeting, Los Angeles, Calif., May
13-18, 1973, Paper. 55 p.

Summary of the procedures employed and results obtained in
stress analyses of aircraft structurés with the aid of reduced-scale
photoelastic resin models. Emphasis is ptaced on tests carried out to
provide experimental stress distributions for window frames,
emergency exit frames, and fuselage center sections at the wing/
fuselage attachment of the short-haul Mercure aircraft prototype.
Various tests demonstrated the reliability of results obtained by
studying photoelastic models of the aircraft structure. Savings in
time and costs are evaluated, TM,

AT3-35444 % Strain gage installation on the YF-12 airctaft.
E. J. Wilson (NASA, Flight Research Center, Edwards, Catif.).,
Society for Experimental Stress Analysis, Spring Meeting, Los
Angeles, Calif., May 13-18, 1973, Paper. 16 p. B refs.

A flightloads measurement program on the YF-12: aircraft
required the mounting of 101 strain-gauge bridges in the fuselage,
fuel tanks, control surfaces, and three stations on the left wing. The
sensors were to be installed primarily on titanium and were required
to operate between 70 and +600 F. Strain gauges with modified
Karma filaments and backings of glass-fiber reinforced epoxy resin
matrices were selected and were installed with an epoxy adhesive,
Attention is given to the calibration, mounting, and performance of
the sensors in flight-1oad measurements, T.M,

A73-35468 * Effect of premixing on nitri¢ oxide formation.
D. N. Anderson (NASA, Lewis Research Center, Cleveland, Ohio).
American Institute of Chemical Engineers, National Meeting, 75th,
Detrait, Mich., June 3-8, 1973, Paper. 14 p. 7 refs.

Emissions from a simple 10-cm diameter tube combustor
burning a premixed, gaseous. propane/air mixture were measuared.
Inlet conditions included a ternperature of 590 K, pressure of 5.5

atm, and reference velocity of 23 m/sec for a range of equivalence

ratios from the lean limit to slightly richer than stoichiometric, A
nitric oxide emission index of 1 g NO2/kg fuel was measurgd for an
equivalence ratio of 0.57., ’ {Author]

A73-35469* # The use of hydrogen for aircraft propulsion in
view of the fuel crisis, 5. Weiss INASA, Lewis Research Center,
Aerospace Safety Research and Data Institute, Cleveland, Ohio).
NASA Research and Technology Advisory Commitiee on Aero-
nautical Operating Systems, Meeting, Ames Rescarch Center, Moffett
Figid, Calif., Mar. 7, 8, 1973, Paper. 37p. 73refs. ' .
In view of projected decreases in available petroleum fuels,
interest ‘has been generated in exploiting the potential of liguid
hydrogen {LH2) as an aircraft fuel. Cost studies of LH2 production
show it to be more expensive than presently used fuels. Regardless of
cost considerations, LH2 is viewed as an attractive aircraft fuel
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because of the potential performance benefits it offers. Aucompan\f-
ing these benefits, however, are many new problems associated with
aircraft design and aperations; for example, problems related to fuel
systern” design and the handling of LH2 ‘during ground servicing.
Some of the factors influencing LH?2 fuel tank design, pumping, heat
exchange, and flow regulation are discussed. ~ < [Author)

AT3-35477 # Aerosat and Marsat, satellites for mobile ser-
vices (Asrosat und Marsat, Satelliten fir mobile Dienste). H. C.
Freiesieben and H. J. Wollak (Standard Elektrik Lorenz AG,
Stuttgart, West - Germanyl}. Deutsche Geselischaft fir Luft- und
Raumfaprt, Symposium idber Nachrichtensateliiten, Stuttgart, West
Germany, May 16, 17, 1973, Paper. 10 p.In German.

Solely satellites in stationary orbits have been considered far
zerpnautical and maritime satellite applications. Aeronautical appli-
cations are maindy concerned with a surveillance of the transatlantic
air traffic as a basis for a reduction of the distance to be kept for
reassons of safety between two aircraft. Aspects of communications
are prinéipa]!v important in the case of ships crossing the ocean
because of the much longer times invoived. The frequency range
from 4 to 6 GHz has been considered for the transmission of
messages between ground stations and satellites. G.R.

AT3-36583 # Pracessing of aircraft data. A. Rodi, D. Frey,
and L. A. Sherretz {National Center for Atmospheric Research,
Boulder, Calo.}. Atmospheric Technology, Mar. 1873, p. 71-74.
Qescription. of functions performed by the NCAR Aircraft
Recarding tnstrumentation System {ARIS} ground statien in playing
back, decoding, and reformatting recorded airborne measurements of
atmospheric parameters  for furthes processing by high-speed
computers. The digitized airbome data which are serially recorded in
bi-phase-mark format on individual tracks of half-inch magnetic tape
are converted ta the standard, industry-wide, saven-track gapped tape
in NRZI format. The computer-compatible tapes are then processed
by a computing facility using 2 flexible program designed to handle
the peculiar input and output requirements of ARIS. The computer
programming steps are functionally described, and examples of final
output display options are illustrated. . T.M.

A73-35625 § - Aircraft turbine engine exhaust emissions
under simuiated high altitude, supersonic free-stream flight condi-
tions. R. C.. German, C. E. Robinson, M. D. High, and R. F. Lauer
{AROQ, Inc., Propulsion Wind Tunnel Facility, Arnold Air Force
Station, Tenn.). American Institute of Aeronautics and Astronautics
and American Meteorological Society, International Conference on
the Environmental [mpact of Aerospace Operations in the High
Atmosphere, Denver, Colo., June 11-13, 1973, AIAA Paper 73-507.
10.p. 9 refs, Members, $1.50; nonmembers, $2.00. K

_ The exhaust emissions were measured in.the exhaust plume of.a
J85-GE-5 turbojet engine as part of an investigation to determine thé
impact on the climate of flying a fleet of supersonic aircraft in the
stratosphere. Measurements were made at three axial stations (0.22,
9.3, and 19.9 nozzle diameters) downstream of the nazzle exit for
both military and partial -afterburning power at Mach numbers and
simulated altitudes of Mach 1.6/565,000-ft and Mach 2.0/65,000 ft. A
continuous sampling-technique was used to measure carbon dioxide,
carbon monoxide, total unburned hydrocarbens, oxides of nitrogen,
and particulates. The results represent -the only available full-scale
turbajet engine -emission data to date which have been obtained at
simulated high altitude with a supersonic external stream. (Author}

.

A7335665 #  The possible future of air transport and the
asirports (Futura posible del transporte aérao y de los asropuertos).
V. Cudos Samblancat. /ngenieria Aerondutica y Astrongutica, vol.
25, Jan,-Feb. 1973, p. 7-21. In Spanish.



AT73-35666

It is pointed out that wwthin a period of less than ten years
commercial aviation generally undergoes significant changss, A
considerable extension and modernization of air cargo service is
predicted in addition to the continuing growth in air passenger
service. Whether these predictions will come trug in the case of
medium-range air transportation will depend to a large degree an
developments affecting the competitive position between aircraft and
surface transportation. Problems which have to be solved in
connection with the growing air traffic include access difficulties,
noise problems, traffic congestions, harmful effects of air tratfic on
the envirgnment, delays, and financial problems. The changes
praduced in air traffic patterns by supersonic aireraft, VTOL, and
STOL are also examined, New developments in airport design are
considered, giving particular attention to Spanish airports, G.R.

AT3-35666 # The C-401, a STOL transport for many appli-
cations {El C-401, un transporte STOL de usos multiples). J. L.
Lopez Ruiz and J. A. Martinez Cabeza (Construcciones Aeroniutica,
S.A., Madrid, Spain). Ingenieria Aerondutica v Astrondutica, vol. 25,
Mar.-Apr. 1973, p. 24-32. In Spanish.

The first prototype of the C-212 made its first flight on March
26, 1971. The air¢raft can carry a maximum carga of 2000 kg,
Because of the excellent gualities of the aircraft, it was decided to
develop a bigger STOL for the Spanish armed forces on the basis of
the experience obtained with the C-212. The new aircraft, the C-401,
ts to be designed as a military transport with the capability to carry a
cargo of 5500 kg, At the end of a flight covering its intended range
of 2500 km, the aireraft is to retain a fuel reserve for a distance of
500 km. The principal design data of the aircraft are discussed
together with the performance characteristics, similar projects in
ather countries, and details of the development program. A number
of graphs and design sketches is provided in order to illustrate
versions of the aircraft for different applications, G.R.

A73-35697 Dependence of sidelobe level on random phass
error in a linear array antenna. B. Kulke (U.S. Department of
Transportation, Transportation Systems Center, Cambridge, Mass.).
IEEE Transactions on Antennas and Propagation, vol. AP-21, July
1973, p. 569-571. 5 refs.

The observed sidelobe level of a linear array antenna is predicted
approximately by assuming a computationally simple, uniform
distribution of phase error, and the effect of this phase error is
shown to mask the effect of an occasionat isolated element failure.
The assumed level of phase error was deduced from phase measure-
ments in the feed network., {Author)

AT73-35700 Ground and flight test results for standard
VOR and double parasitic loop counterpoise antennas. 0. L.
Sengupta and J. E. Ferris {Michigan, University, Ann Arbor, Mich.].
IEEE Transactions on Antennas and Propagation, vol. AP-21, July
1973, p. 576-579. 8 refs, US. Department of Transportation
Contract No. FAGOWA-2085. FAA Project 330-001-03N,

Results of ground and flight tests carried out at 109 MHz to
study the vertical plane radiation patterns of standard VOR and
double parasitic loop counterpoise antennas above ground are
discussed. The ground tests consist of the measurement of the fields
produced in the quasi-radiation zone of the test antenna, The flight
tests consist in measuring the far field with the help of an aireraft
flying at a constant altitude along chasen radial paths to and fram
the test antenna. The reduced test results are compared with
avaitable theoretical values. (Author}

A7336762* ¥ An inexpensive technique for the fabrication
of two-dimensional wind tunnel models, D. J. Collins {California
Institute of Technology, Jet Praputsion Laboratory, Physics Section,
Pasadena, Calit.). Review of Scientific instruments, vol. 44, July
1973, p. 855, 856. Contract No, NAS7-100.
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Description of a new and inexpensive method for fabricating
thin, two-dimensional, spanwise-uniform airfoil models with a high
density of instrumentation for aerodynamic testing at transonic
speeds. The models are produced by casting an epoxy fairing, which
provides the desirad aerodynamic properties, around a central spar
an which al instrumentation has been mounted. T.M.

AT3.35807 4 Certification program for the DC-10 slide/raft.
W. H. Shook (Douglas Aircraft Co., Long Beach, Calif.). SAFE
Engineering. vol. 3, 1st Quarter, 1973, p. 6.8,

A73-35808 ¥ A new approach to aircraft exterior lighting. J.
K. Crosley (U8, Army, Aeromedical Research Laboratory, Fort
Rucker, Ala.}. SAFE Engineering. vol. 3, 15t Quarter, 1973, p. 14-16,

Discussion of ways and means of improving aircraft {primarity
helicopter) conspicuity in daytime, particularly in CAVU weather,
Providing ample visual anticollision warning during daytime opera-
tions is shown to be achievable with the aid of exterior fighting
mounted on the aircraft, and/or conspicuous paint or tape schemes
applied to the exterior of the aircraft. Recent studies and develop-
ments concerning aircraft conspicuity are reviewed. M.V_E,

A73-35826 A simulation study for the design of an air
terminal building. S. Eilon and 5. Mathewson {| mperial Cotlege of
Science and Technology, Laondon, England). /EEE Transactions on
Systems, Man, and Cybernetics, vol. SMC-3, July 1973, p. 308-317.
18 refs.

The use of simulation in the design of an airport passenger
terminal building is considered. Results from a typical study are
shown and discussed. The contlusion is drawn that whereas a
conventionel simulation approach offers many advantages in
describing reality, the cost and complexity of analysis make it an
impractical operative tool. Instead, a simpler method is suggested
which may be used in conjunction with simulation ar in its own
right. The implications of this method are discussed in regard to (1)
design and evaluation of a model; {2) reductian of variance and
improved efficiency in use of simulation; and {2} integrated real-time
management/computer contral, {Authaor)

A73-35841 Emerging aerospace materials and fabrication
techniques. A. Olevitch (USAF, Materials Laboratory, Wright-
Patterson AFB, Qhio). SAMPE Quarterfy, vol. 4, July 1973, p.
24.-36.

Serialized compilatian of some of the findings and information
generated by the materials and manufacturing technology research
and development program of the Air Force Materials Laboratory,
Manufacturing processes, limitations, applications, availability, and
saurces for additional information are outlined for a number of
metal and nonmetal materials, products, and treatments. The lattec
include electro-slag remelting, hydraulic tube joining, samarium-
cobalt magnets, gallium arsenide, and solig fubricating compacts.

M.V.E.

A73-35851 Hydraulic controls for V/STOL airceaft. K. F.
Becker and L. H. Mathis (Sperry Rand Corp., Vickers Div., Troy,
Mich.}. Sperry Technology, val. 1, no. 3, 1973, p. 11-18.

Two decades of work on vertical and short take-off and landing
(V/STQL) concepts have produced an extensive body of technology
now being directed toward short-haul transportation problems. Much
interest today centers on turbofan powered transports using various
jet-flap configurations to provide STOL performance, In particular,
attention js focused on two promising jet-flap concepts: the blown
flap (intermal and external} and the augmentor wing. Further study is
required to determine which of these propulsive lift systems will be



the best. The questian will be resolved in part by experimentat STOL
transport aircraft programs now in process by NASA and others.
{Author)

A73-35852
Halt (Sperry Rand Corp., Sperry Flight Systems Div., Phoenix,
Ariz.). Sperry Technology, voi. 1,n0. 3, 1973, p. 17-21.

The stop-gap approach to traffic density near airports has simply
provided more of the same thing that has been around for years -
surveillance radar, legions of air traffic controllers, an aircraft quota
system, and thousands of hours of holding time. Without guestion

- the scope of the problem is vast, encompassing enroute operations as
well as the facilities and airpace near airports. But the problems
related to airport congestion are more serious. The task of smoothly
conwerting from a random to orderly flow of aircraft at runway
approach is made even more complex by the speed variations {up ta
ane hundred knots} with which different kinds of aircraft approach
the runway, the varying capabilities of airborne equipment, and the
interference of departing aireraft. An important answer 1o these

problems may be the application of metering (time navigation} and

spacing {vertical navigation) -techniques, currently under FAA-
sponsored development. {Author}

A73-35863 * Mavigation, guidance, and control systams for
V/STOL aircraft. 5. 5. Dsder, W, E. Rouse (Sperry Rand -Corp.,
Sperry Flight Systems Div., Phoenix, Ariz.), and L. 5. Young (NASA,
Ames Research Center, Moffett Field, Calif.). Sperry Technology.
vol. 1, no. 3, 1973, p. 34-41_ Contract No. NAS2-6567.

The development of digital autopilots and integrated avionics
systems, applicable to many classes of vehicles and missions, was
undertaken by Sperry Flight Systems in the mid-sixties. The first
application of the system was planned for automatic flight control in
the 1).S. supersonic transport; the termination of that program,
however, thwarted any flight experience. The second application,
which has additional navigation and energy management functions, is
an airborne simulator of the space shuttle vehicle. The latter system
underwent a series of successful flight. tests in a CV-99Q aircraft
under contract with NASA. The third application, which has new
electronic displays, air data computation, and time-constrained
guidance {i.e., specified position and altitude at a specified time), is
in the DOT/NASA STOLAND test program. The STOLAND system
is described specifically in this paper. ‘{Authaor)

A73-35854 Tha aerodynamics of high speed ground trans-
portation. A. G. Hammitt North Holiywood, Calif, Western
Periodicals Co., 1973. 448 p. 37 refs. $28.50.

Aerodynamic forces are considered together with aerodynamic
vehicle interactions, aspects of vehicle propulsion, air cushion
aerodynamics, effects of forward speed on air cushion aerodynamics,
and questions of the stability of an air cushion vehicle. Other
subjects examined include blowers, ducts, vehicles in wnnels and
tubes, flow about a vehicle in 8 tube, flow caused by vehicles in
tubes, numerical solutions to tube-vehicle aerodynamic problems,
tube vehicle aerodynamic testing, and- selected problems of the
opened-end tunnel. Aspects of subway ventilation and environment
are also discussed, giving attention to station envirenment and
ventilation abong with the evacuated tube environment. G.R.

A73-35870 # The Tu-124 aircraft: 1ts design and operation
{Samolet Tu-134: Konstruktsiia i ekspluatatsiia). V. A. Borodenko
and L. V. Kolomiets. Moscow, |zdatel’stvo Transport, 1972, 367 p.
I Russian. - :

A detailed description of a Soviet two-engine turboprop jet
airliner carrying a commoercial payload up to 7700 kgf over 1970 km
range, or 4000 kgf over 3380 to 3570 km, at a cruising speed from
770 to B70 km/he. The airframe sections, landing gear, control
systems, hydraulic equipment, power piant, fueling system, engine

startup operation, high altitude systems, fire-fighting and anti-icing -

equipment, and passenger cabin of the airliner are covered. A brief
description of the Tu-134 aircraft is also given. The preflight
inspection procedure of the Tu-134 is appended. V.Z

Metering and spacing. K. P. Manning and C. '
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A73.35912 # Development of methods of forecasting
meteorological conditions for aviation {Razvitie metodiki pregnozov
meteoralogicheskikh uslovii dlia aviasii). N. V. Petrenko (Glavnoe
Upravlenie Gidrometeorologicheskoi Sluzhby 5S8R, Gidrometeo-
rologicheskii Nauchno-lssledovatel'skii Tsentr, Moscow, USSR}, In:
All-Union Meteorological Conferance, Sth, Leningrad, USSR, June
21-25, 1871, Transactions. Volume 2. Leningrad,
Gidrometeoizdat, 1972, p. 148-160. 61 refs. In Russian.

Methods developed in the USSR for forecasting the principal
meteorological elements at airports and along airways are reviewed.
The parameters which influence the forecasting of the lower cloud
boundary are examined, and methods of forecasting over periods
from 3 to 12 hours and from 1 to 3 hours on the basis of data
concerning the synoptic and thermodynamic conditions of the
tormation and evolution of low cloudiness and the determination of
its statistical characteristics are described. V.P.

A73-36063 A contribution to the further development of
pulse jot engines (Ein Beitrag zur Waiterantwicklung von Pulsations-
trisbwerken). G. Heise [Dornier AG, Langenargen, West Germany).
Zeitschrift fir Flugwissenschaften, vol. 21, June 1973, p. 189-195.
13 refs. In German. Research supporied by the Bundesministerium
der Verteidigung. \

Comparison of the characteristics of pulse jet engines and
turbojet engines, and description of simulation studies carried out
with an experimental pulse jet engine. i1 is shown that pulse jet
engines in the thrust category below 500 daMN have a number of
advantages over turbojet engines, but, due to the interaction between
the unsteady gas motion and the combustion process, the speeds
attainable with these engines do not exceed 500 km/hr. Results of
studies of an experimental pulse jet engine in a simutated flight Mach
number range from 0 to 1.5 are presented which show that the
above-mentioned speed limit in the case of pulse jat engines can be
significantly exceeded. ABK.

A73-36066 Alterstion of a static vibration result by
rigidizing some degrees of freedom (Anderung eines Standschwin-
gungsresultats  beim  Erstarrenlassen einiger Freiheitsgrade). K.
Mitteilung (Saab-Scenia AB, Linkoping, Sweden). Zeitschrift fir
Flugwissenschaften, vol. 2, June 1973, p. 213-216. § refs. In
German. )

Description of a procedurs by means of which it is possible to
calculate from measured static vibration modes of an aireraft new
eiganmades in which prescribed parts are rigidly connected to the
main structure. in the first stage of this procedurs, the static
vibration results are altered by a calculation in such a way that the
above-mentioned parts appear rigidly connected to the main struc-
ture. In the secand stage, these parts are each attributed their own
degrees of freedom. This procedure is shown to be useful in flutter
calculations when it is necessary 1o.vary control stiffnesses or to take
into account powered contrals and automatic flight contral.  A.B.K.

L .

AT3I-36067 # DHC-7 - The first good neighbour transport
airctaft. A. F. Toplis {de Havilland Aircratt. Company of Canada,
Ltd., Downsview, Ontario, Canada). Aircraft Engineering, vol: 45,
June 1973, p. 410, 12, 13. 7 refs.

The DHC-7 wilt be the first aireraft which will not intrude on
the everyday existence of communities, and will require airports of
only tens of acres in size. The DHC-7 isa high wing, four-engined
turboprop aircraft with a'48 seat capacity. The special qualities that
make it environmentally acceptable are its quietness, cleanlinass, and
STOL capability. Experience has shown the benefits of increased
glide path angle in reducing the dispersion of the touchdown point.
Beta control, a means of controlling the propeller blade angle



A73-36069

directly from the power lever while the propeller rpm is maiptained
at high angle, is a rapid and effective means of changing gradient.
Lateral conwrol and ground deceleration systems are discussed, and
the landing gear, brakes, fuselage, wing, empennage, and powerplant
are described. F.R.L.

A73-36069 # Mathematical method for calculating the
optical characteristics of cone-shaped cockpit windscreens. H. Kohler
{Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany). Aircraft Engineering, vol. 45, June 1973, p. 18-21.

When designing the windscreen geometry of the VFW 614,
special importance was attached to the analytical determination of
light deflection by cone-shaped windscieens. in order to define the
permissible amount of deflection for the pilot, it was necessary to
establish which deflections oceur with any given geometry. Further-
more, comparison enables the theoretical calculation to be checked
against the optical quality of the manufactured windscreen and
determine which deflections are caused by the curvature and which
by the production process. A method of calculating light deflection
is developed which, when applied to windscreens which comprise
segments ot stant circular cones, can determine the inner and outer
contours. The result gives the light deflection for the entire
wandscreen area. The cone geornetry parameters can be varied in such
a way that a windscreen of optimum optical quality is obtained so
that the light deflections are defined within a given range of values.

F.R.L,

A73-36071 ¥ Differential temperature measurements in
engine fluids. L. H. Eccles and W. F. Rubart (Boeing Co., Seattle,
Wash.}. Aircraft Engineering, vol. 45, June 1973, p. 27, 29,

A method of measuring temperature differentials as low as 2.5 C
with an electronic circuit utilizing platinum prabes is described. Two
platinum etement probes are connected in series and driven by a
constant current generator. An electranic circuit holds the midpoint
of the prohes at virtual ground, minimizing common mode voltages
acvoss the probes. A differential amplifier provides an output
proportional to the differential temperature, The mismatching and
nonlingarity of the platinum sensors is compensated. Voltage sensed
across one piobe provides an outlet proportional to the temperature
of the medium. FR.L.

A73-36075 ¥ Satellite systems for civilian vehicle traffic
control. B. P. Miller {(RCA, Astro-Electronics Div., Princeton, N.JJ.
AlAA, ASME, and SAE, Joint Space Mission Planning and Execution
Meeting, Denver, Colo., Jufy 10-12, 1973, AlAA Paper 73-583. 6 p.
& refs. Merbers, $1.50; nonmembers, $2.00.

During the next decade, sateflite systems will be developed to
provide traffic controd services for nonmilitary users. These systems
will eventually provide communications, navigation, and surveillance
services for civilian aircraft and ships, and could be extended to
certain land vehicles. The common characteristic of these systemns
will be the use of a synchronous satellite to transfer data between
moving vehicles and fixed locations, An analysis of user requirements
and the growth capabilities of existing systems leads 1o the
conclusion that synchranous satetlites will play a dominant role in
the future of traffie control of ships and over-the-gcean aircraft.

{Author)

A73-36158 Computation of three dimensional flows sbout
aircraft configurations. F. Marconi and M, Salas {Grumman Aero-
space Cotp., Bethpage, N.Y.). Computers and Fluids, vol. 1, June
1973, p. 185195. 13 refs. Navy-supported research. NR Project
61-191.

The object of this paper is to deseribe an accurate and efficient
numerical procedure to compute the supersonic inviscid flow field
about complicated three-dimensional aircraft configurations and to
dermenstrate how the technique works in 3 practical case. A two level
second order marching scheme is used to imtegrate Euler's equations
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in regions wherg the How is continuous. Shocks are, however, treated
explicitly as discontinuities satisfying the Rankine-Hugoniot equa-
tions. Use is made of conformal mappings in order to provide proper
resolution in critical areas. Results are presented for several three-
dimensional flow field computations including a complete aircraft
and the resulis are compared with experiments. {Author)

A73-36765 # Influences of international operations on
aircraft-transport  design /Second William Littlewood Memoriat
Lectura/. J. G. Borger (Pan American World Airways, Inc., New
York, N.Y.}, Astronautics and Aeronautics, vol. 11, July 1973, p.
24.34.

The extensive use of a medium of transportation underscores its
operational sensitivities. Some of these are discussed in international
terms, i.e., routes, power-plants, fuels, safety, noise, navigation and
communications, crews, government influences, economics, and
payload accomodations. ‘International’ is defined in geographic
rather than political terms. The international operator may gain some
economic advantage if he can exert the full utilization potential of
his longer flights, Full wtilization usually argues high density seating,
The airline’s customers, passengers or shippers, may be the ultimate
judges of the true quality of a transport airplane. Some comments
are made on future developments, F.RL,

A73-36166 # The next careful steps in commercial aireraft
structures. P. L. Sandoz (Boeing Co., Seattle, Wash.). Astronautics
and Aeronautics, vol. 11, July 1973, p. 38-47.

In forecasting the structural design of future transports it is
necessary to obtain the maximum benefit from new materials and
fabrication processes, yet preserve the durability and fail-safe
characteristics of contemporary transports. The value of durability
shows up in low maintenance costs and airplane availability for high
duty utilization rates. Service experience has demonstrated the
soundness of current industry fail-safe practice. The 747 program,
which illustrates an interpretation of this general requirement, is
described. Bonded wing structure would pare 800 Ib from the weight
of an airplane. Advanced composites offer another opportunity for
significantly improving the structural efficiency of commercial
aircraft. Use of titanium is discussed. FR.L

A73-36167 # Tomorrow's structural engineering. D. S.
Warren (Douglas Aircraft Co., Long Beach, Calif.). Astronautics and
Aeronautics, vel 11, July 1973, p. 48-55. 13 refs.

Evary area of structural technology can expect significant
developments in the next decade, A sUpersonic transport and aircraft
incorporating innovations such as high-lift devices and a supercritical
wing witl make new demands on structural design. In addition,
designers will want to develop greater capabilities to take advantage
of new resources, particularly continued rapid evolution in com-
puters and operating systems. The anticipated technaology escalation
in five major fields of structural engineering are summarized. These
are automation by computer, matrix structural technology, aero-
elasticity methods that include quasi-static loads, integrated design/
analysis systems, and direct structural synthesis. F.R.L

A73-36168 * # Developing structures technology for the day
sfter tomorrow. G. W. Brooks (NASA, Langley Research Center,
Loads, Structures and Materials Div., Hampton, Va.). Astronautics
and Aeronatitics, vol. 11, July 1973, p. 56-66. 11 refs.

To prepare for new demands on aireraft structures, NASA has
established a number of goals. These include automatic analysis and
design, building confidence in advanced compasites, improving the
technology base for future supersonic and hypersonic vehicles,
validating concepts for active controls, developing methods for
predicting aircraft loads and seroelasticity, and generating design
mathods for assuring structural integrity. Progress made in achieving
these goals is discussed in detail, F.R.L.



A73-36169 # .Understanding the USAF structural integrity
program. G. P. Haviland and C. Tiffany {USAF, Aeronautical
Systems Div., Wright-Patterson AFB, Ohio). Astronautics and Aero-
nautics, vol. 11, July 1973, p. 67-70.

The structural requirements of the USAF as defined by’
MIL.STD-1520 have taken final form and have four basic require-
ments. These are to produce and evaluate operational data 10
determine the service life of airplane systems, to acquire and evaluate
operational data to maintain a continuous record of in-service
integrity, to provide a -basis for determining togistics and force
planning requirements, and 10 provide a basis for improving

structural ctiteria and methods of designing, eyaluating, and sub-

stantiating future systems. Application of the requirements to
various aircraft is discussed. F.RL.

A73-36190 % 4
shotko, J. H. Goodykoontz, and R. G. Daorsch {NASA, Lewis
Research Center, Jat Acoustics Branch, Cleveland, Ohio). American
Institute of Aeronautics and Astronautics, Fiuid and Plasma Oy-
namics Conference, 6th, Palm Springs, Calif., July 16-18, 1973,
Paper 73-637. 15 p. 9 refs, Members, $1.50; nonmembers, $2.00.
Acoustic measurements for large model engine-over-the-wing
(EOW) research configurations having both conventional and
powered lift applications were taken for flap positions typical of
wakeoH and approach and at locations simulating flyaver and
sidefine. The results indicate that the noise is shielded by the wing
and redirected above it, making the EOW concept a prime contender
for quiet aircraft. The large-scale noise data are in agreement with
eartier small-model resutts. Below the wing, the EQW configuration is
about 10 PNdB guieter than the engine-under-the-wing externally-
blown-flap for powered lift, and up to 10 dB quieter than the nozzle
alane at high frequencies for conventional litt applications. {Author)

A73-36192 #,
transonic compressor noise. M. R. Fink {United Aijrcraft Research
Laboratories, East Hartford, Conn.), American Institute of Aero-
nautics. and -Astronautics, Fluid and Plesma Dynamics Conference,
6th, Palm Springs, Cafif,, July 76-18_ 1973, Paper 73-633. 10 p. 18
efs, Members, $1.50; nonmembers, $2.00.

A73-36207 # A jet-wing liftingsurface theory using ele-
mentary vortex distributions. C. C. Shen, M. L. Lopez, and N. F.
Wasson (Douglas Adrcraft Co., Long Beach, Calif.l. American
Institute of Aeronautics and Astronautics, Fluid and Plasma Dy
marmics Conference, Bth, Palm Springs, Calif., July 16-18. 1973,
Paper 73652, 13 p. 14 refs. Members, $1.50; nonmembers, $2.00.
Research sponsored by the McDonnelt Douglas Independent Re:
search and Development Program; Contract No, NO0OO14-71-C-0250.

A lifting-surface theory for jet wings based on a finite-element
method - the method of elementary vortex distribution or the EVD
method - is presented. The method utilizes a set of independent but
overlapped elementary horseshoe vortex distributions to represent
the wing and jet sheet, and satisfies a set of mixed-type boundary
conditions on both the wing and jet sheet. The method is shown to
be a valuable analytical tool far use in the aerodynamic arjnalvsis and
design of jet wings. M.V.E.

ki

A73-36208 # An evaluation of hypermixing for VSTOL
aircraft augmentors. P. M. B‘Ievilaqua {USAF, Aerospace Research
Laboratories, Wright-Patterson AFB, Ohio). Amen'cian Institute of
Aeronautics and Astronautics, Fluid and Plasma Dynamics Confer-
ence, 6th, Paim Springs, Calif., July 16-18, 1973, Paper 73-654. 8 p.
6 refs. Members, $1.50; nonmembérs, $2.00. ,

_ The additignal thrust required for VSTOL capability may_ be

gbtained by diverting the exhaust of the cruise engine through a’
The hygermixing nozzle has been’

thrust augmenting ejectar.

Engine-over-the-wing noise research. M. Re- |

Calculated leading-edge bluniness effect on’
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developed to increase the rate of entrainment by the primary jet and
thereby reduce the length of the augmentor. Since this is achieved at
some cost in primary thrust efficiency, the conditions under which
there is an overafl improvement in ejector performance have been
investigated. The predictions of a one dimensional analysis are
compared to the results of tests performed with a single shroud and
three interchangeable nozzies. 11 is seen that hypermixing significant-
ly improves ejector performance by making efficient diffusion of the
mixed flow possible. (Authaor)

A73-36209 #

A three-dil:ne'nsional wing/jet interaction anal-
ysis including jet distortion influences. G. A. Shollenberger
(McDonnell Douglas Research Laborataries, St. bLouis, Mol

American Institute of Aeronautics and Astronavtics, Fluid and
Plssma Dynamics Conference, 6th, Paim Springs, Calif., July 1618,
1973, Paper 73-655. 10 p. 19 refs. Members, $1.50; nonmembers,
$2.00. :

The method used in the analysis is similar in seme aspects to the .
two-dimensional investigation of the jet/airfoil interactian conducted
by Shollenberger (1973). The formulation of the wing/jet problem
accounts for the nonlinear etfects of jet deflection and distortion and
for nonuniform jet velacity, Wings and jets are repfaced by
equivalent flow singularities, and appropriate boundary conditions
are applied 10 defermine the singularity strengths and the jet
position. The unknown jet location makes it necessary to employ an
iterative solution technique. G.R.

A73-36210 # A conceptual study of leading-edge-vortex
enhancement by blowing. R. G. Bradley and W. Q. Wray {Genersl
Dynamics Corp., Convair Aerospace Biv., Fort Worth, Tex.).
American Institute of Aeranautics and Astrofautics, Fluid and
Plasma Dynarnics Conference, 6th, Palm Springs, Calif., July 16-18,
1973 Paper 73-656. 9 p. 6 iefs. Mambers, $1.50; nonmembers,
$2.00. - -

A conceptual wind-tunnel-test program has been conducted to
verify that blowing a stream of high-pressure air over a swept-wing
surface in a direction roughly parallel to the leading edge enhances
the vortex system. The blowing is shown to intensify the leading-
edge vartex and thus delay the deleterious effects of vortex
breakdown to higher angle of attack. As a result, the vortex-lift is
significantly increased and, as the blowing rate is increased, appears
to approagh the value predicted by the Polhamus suction-analogy for
thin wings. (Author)

AT336211 # Transonic flow analysis using a streamline
coordinate transformation procedure. J. L. Colehour {Baeing Com-
mercial Airplane Co., Seattle, Wash.). American Institute of Agro-
nautics and Astronautics, Fluid and Plasma Dynamics Canference,
6th, Patm Springs, Calif,, July 16-18, 1973, Paper 73-657. & p. 14
refs. Members, $1.50; nonmembers, $2.00.
A transonic flow analysis procedure is presented that aliows
transonic relaxation techniques to be applied to a wide variety of
two dimensional or axisymmetric geometries. The exact patential
equations for inviscid compressible flow are transformed to a plane,
utilizing incompressible streamlines and potentiat lines as coor-
dinates. This transformation is carried out for gach case by means of
an independent, incompressible, potential flow solution. This proce-
dure has heen applied, with good results, to many two-dimensional
and axisymmetric flows, including lifting airfoils, closed axisym-
metric bodies, and turbine engine inlets. Comparisans with data are
presented. - {Author}

A73-36212 4 Transonic inviscid flows over lifting airfoils
with embedded shock wave using method of integral relations. T. C.
Tai {U.5. Naval Materiat Command, Ship Research and Development
Center, Bethesda, Md.). American Institute of Aeronsutics and
Astronautics, Fluid and Plasma Dynamies Conference, 6th, Palm
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Springs, Calif., July 16-18, 1973, Paper 73658. 11 p. 36 refs.
Members, $1.50; nonmembers, $2.00. Navysupported research.
NAVAIR Task R230,20t,

A73-36213* 4 Experimental and theoretical investigations in
two-dimensional transenic flow, D. J. Caollins {California Institute of
Technology, Jet Propulsion Laboratory, Pasadena, Calif.} and J. A.
Krupp (California, University, | os Angeles, Calif.). American fnsti-
tute of Aeronautics and Astronautics, Fluid and Plssma Dynamics
Conference, &th, Palm Springs, Calif., July 16-18, 1973, Paper
73-659. 16 p. 23 refs. Members, $1.50; nonmembers, $2.00.
Contract No. NAS7-100,

Experimental and theoretical results are presented from a study
of the flow over a family of transonically scaled circular-are bodies
mounted in a solid-wall wind tunnel. Data are presented for
Reynolds numbers between 30,000 and 3.600,000, based on chard,
The high Reynolds number resuits are compared with computations
based on inviscid theory, and are used to investigate transonic
similarity and the behavior of the flow near choking. The results at
low Reynolds number are used to demonstrate the effect of viscosity
on the overall flowfield, and comparisons are made with existing
laminar viscous/invis¢id interaction theory. {Author)

A73-36215 # Turbulent boundary layer flow separation
measurements using holographic interferometry. A. G. Havener and
R. J. Radley, Jr. {USAF, Aerospace Research Laboratories, Wright-
Fatterson AFB, Ohio). American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, 6th, Palm
Springs, Calif., July 16-18, 1973, Paper 73-664. 1% p. 7 refs,
Members, $1.50; nonmembers, $2.00.

This paper presents unigue experimental data obtained from
optical measurements made of a supersonic, high Reynalds number
wind tunnel test. Holographic interferometry is used to measure
density in and around a recirculation region established when a
turbulent boundary layer is forced to separate from a flat surface,
The case presented guantitatively is separation caused by a com-
pression turn in the flow, for which a velocity distribution is
calculated by combining the density measurements with assumed
total temperature and static pressure variations through the separated
region. Also presented is an array of double puised holographic
interferograms which attempt to define qualitatively the transient
behavior of a separated flow. {Author)

ATI36221 % H A harnel function method for computing
steady and oscillatory supersonic aerodynamics with interference, A.
M. Cunningham, Jr. {Genera! Dynamics Corp., Convair Aerospace
Div,, Fort Worth, Tex.}. American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, &th, Palm
Springs, Calif., July 16-18, 1973, Paper 73-670. 15 p. 15 refs.

Members, $1.50; nonmembers, $2.00. Contract No. NAS1-1 1565,
The method presented uses a collocation technigue with the
nonplanar kernel function to solve supersonic lifting surface prob-
lems with and without interference. A set of pressure functions are
developed based on conical flow theory solutions which account for
discontinuities in the supersonic pressure distributions. These func-
tions permit faster solution convergence than is possible with
sanventional supersonie pressure functions. An improper integral of
a 3/2 power singularity along the Mach hyperbola of the nonplanar
supersonic kerne! function is described and treated. The method is
compared with other theories and experiment for a variety of cases.
{Author)

A73-36228 The prediction of turbulent heat transfer and
prassura on a swept leading edge near its intersection with a vehicle.
H. W. Coleman and E. C. Lemmon [Sandia Laboratories, Livermore,
Calif.), American Institute of Aeronautics and Astronautics, Fluid
and Pfasma Dynamics Conference, 6th, Palm Springs, Calif., Jufy
16-18, 1973, Paper 73677. 9 p. 12 refs. Members, $1.50; non-
members, $2.00. Contract No. AT{29-1}-789.
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AT3I-36230 ¢ Aircrett wake vortex transport maodel, M. R,
Brashears {Lockheed Missiles and Space Co., Inc., Huntsville, Ala.)
and J. N. Hallock (U.S. Departmeny of Transportation, Trans-
portation Systems Center, Cambridge, Mass.). American Institute of
Aeronautics and Astronautics, Fluid and Plasma Dynamics Con-
ference, 6th, Palm Springs, Cafif, July 16-18, 1973, Paper 73.679,
13 p. 30 refs. Members, $1.50; nonmembers, $2.00. U.S. Department
of Transportation Contracts Mo, FA72WA-2878; No. TSC-593.

A wake vortex transport mode! has been developed which
includes the etfects of wind and wind shear, buoyancy, mutual and
seff-induction, ground plane interaction, viscous decay, and finite
core and Crow instabifity effects. Photographic and ground-wind
vortex tracks obtained from B-747, B-707 and CV-880 aircraft flybys
are compared to predicted vortex tracks computed using meteoroiog.
ical and aircraft data as inputs to the transport model. A paramettic
analysis of the effects of the aircraft, fluid mechanit, and meteorg-
iogical parameters shows the relative magnitude of each transport
mechanism, The study constitutes the first detailed comparison of
voriex transport theory with experimeantal data. {Author)

A73-38231 * # The application of a scanning laser Doppler
velocimeter to traiting vortex definition and alleviation. K_ L. Orioff
and G. R. Grant (NASA, Ames Research Center, Moffett Field,
Calit). American Institute of Aeronautics and Astronautics, Fluid
and Plasma Dynamics Conference, 6th, Paim Sorings, Calif., July
16-18, 1973, Paper 73-680. 10 p. 25 refs, Members, $1.50;
nonmembers, $2.00.

A73-36232 % # Rapid scanning, three-diménsional, hot-wire
anemoimeter surveys for wing tip vortices in the Ames 40- by 80-foot
wind tunnel. V. R. Corsiglia (NASA, Ames Research Center, Moffett
Field, Calif.), R. G. Schwind {NASA, Ames Research Center, Moffett
Field; Nielsen Engineering and Research, Inc., Mountain View,
Calif.), and N. A_ Chigier {Nietsen Engineering and Research, Inc.,
Mountain View, Calif.}. American Institute of Aeronautics and
Astronautics, Fluid and Plasma Dynamics Conference, Sth, Palm
Springs, Cafif., July 16-18, 1973 Paper 732-681. 8 p. 16 refs.
Members, $1.50; nonmembers, $2.00.

A73-36233* # Study of the far wake vortex field generatad
by a rectangular airfoil in a water tank, D, K. Lezius {NASA, Ames
Research Center, Moffett Fiald, Calif.). American Institute of
Aeronautics and Astronautics. Fluid and Plasma Dynamics Con-
ference, 6th, Pafm Springs, Calif., July 16-18, 1973, Paper 73-682.
11 p. 25 refs, Members, $1.50; nonmembers, $2.00.

A73-36234 % # Analytical investigation of compressibility and
three-dimensionality on the unsteady response of an airfoil in a
fluctuating flow field. J. J. Adamczyk (United Aircraft Research
Laboratories, East Hartford, Conn.). American Institute of Aerg-
nautics and Astronautics, Fluid and Plasma Dynamics Conference,
Eth, Palm Springs, Calif., July 16-18, 1973, Paper 73-683. 18 p. 12
refs. Members, $1.50; nonmembers, $2.00, Contract No. NAST-
115567,

A73.36253 * ¥ Laser measurement of high-altitude aircraft
emissions. P, Brockman and R. K. Seals, Jr. (NASA, Langley
Research Center, Hampton, Va.). American Institute of Asronautics
and Astronautics, Fluid and Plasma Dynamics Conference, 6th, Palm
Springs, Cafif., July 16-18, 1973, Paper 73-704. 9 p. 19 refs.
Members, $1.50; nanmembers, $2.00.

A73-36256 * # Velocity decay and acoustic characteristics of
various nozzle geometries with forward velocity. U. von Glahn, D.
Groesbeck, and J. Goodykoontz (NASA, Lewis Research Center,
Cleveland, Ohio). American Institute of Aeronautics and Astro-
nautics, Fluid and Plasma Dynamics Conference, 6th, Palm Springs,



Calif., July 16-18, 1973, Paper 73-629. 44 p. 6 refs. Members, $1.60;
nonmembers, $2.00.

Utilizing a static test stand, 6- by 9-foot wind tunnel and
13-inch circular free jet, aerodynamic and acoustic data were
cbtained with a convergent circular nozzle, bypass nozzle, 6-tube
mixer nozzle, and 6-tube mixer nozzle with an ejector. The
aerodynamic data consist of velocity decay surveys with and without
forward velocity. The acoustic data inciude total sound power,
directivity and frequency spectra obtained statically and with
forward velocity. The relation of aerodynamic and acoustic measure-
ments statically . and in forward flight for the various nozzle:
configurations are discussed. . ’ {Author)

A73-36260 # The jet flap in three dimensions - Theory and
experiment. J. E. Hackett and V. Lyman {Lockheed-Georgia Co.,
Marietta, Ga.). American Institute of Aeronautics and Astronautics,
Fluid and Plasma Dynamics Conference, 6th, Palm Springs, Calif.,
July 16-18, 1973, Paper 73-653. 16 p. 21 refs, Members, $1.50;
nonmembers, $2.00.

In the theoretical approach, the effects of the jet are simulaied
by a straight ‘equivalent’ flap whose length is obtained in closed form
in two-dimensions, The solution is applied iteratively using vortex
lattice methods, to determine the forces on a finite wing in potential
flow, Comparisons with published thearetical results show reasonable
agreement particularly for moderate jet deflection angles and higher
aspect ratios. Experimental comparisons are made both with
available data and.with new results obtained from a slatted, unswept
wing with a highly-deflected knee-blown flap. Three-dimensionatly-
limited lift was observed with the latter model similar in form to that
reported for unpowered models.

A73-36261 ¥ On viscous and wind tunnel wall effects in
transonic flows over airfoils. R. E. Melnik and D. C, ves {Grumman
Aerospace Corp., Bethpage, N.¥.). American Institute of Aeronautics
and Astronautics, Fluid and Plasma Dynamics Conference, 6th, Paim
Sprirgs, Calif., July 16-18, 1973, Paper 73-660. 18 p. 13 refs.
Members, $1.60; nonmembers, $2.00.

An extensive correlation between wind-tunnel data and finite-
difference solutions of the exact potential-flow equation has been
parformed. Two procedures are compared, one using the Kutta
condition and the other using the experimental lift coefficient to
determine the circulation. The numerical calculations are used to
extract viscous and wall interference effects from the data. The
correlation results indicate that viscous effects on lift are greater than
- 30%, even for turbulent boundary layers and Reynolds numbers
greater than 20,000,000. It is shown that viscous effects.can be
almost completely accounted for in numerical calculations by.
adjusting the circulation to match the experimentat lift, {Author)

AT3-36305 % # Response of a rigid aircraft to nonstationary
atmospheric turbulence. J. M. Verdon {United Aircraft Research
Laborataries, East Hartford, Conn.} and R. Steiner (NASA, Langley

Research Center, Loads Div., Hampton, Va.}. AJAA Journal, vol. 11,

Aug. 1973, p. 1086-1002, 25 refs. '

The plunging response of an aircraft'to a type of nonstationary

turbulent excitation is considered. The latter consists of stationary
Gaussian naise modulated by 3 well-defined envelope. function. The
intent of the jnvestigation is to model the excitation experienced by
an airplane flying through turbulence of verying intessity and to

examine the influence of intensity veriations on exceedance fre- .
quencies of the gust velocity and the airplane’s plunging velocity and-

acceleration, Qne analytical advantage of the proposed model is that

the Gaussian assumption for the gust excitation is retained. The.

gnalysis described herein is developed in terms of an envelope
function of arbitrary form; however, numerical calculations are
limited to the case of harmonic modulation. {Author)

{Author)
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AT73-36312 # tnvestigation of the expansion side of a delta
wing at supersanic speed. W. J. Bannink and C. Nebbeling {Delft,
Technische Hogeschool, Detft, Netherlands). A/A4 Journal, vol. 11/
Aug. 1973, p. 1151-1156. 11 refs.

An experimenta investigation has been made of the flowfietd on
the expansion side of a flat delta wing with a semiapex angle of 45.3
deg and an. angle of incidence of 12 deg. The measurements were
performed at a Mach number of 284 in a 15 by 15 em blow-down
wind tunnet at a Reynolds number of 500,000 per cm. A five-hole
conical-head probe, measuring pitot pressure and flow angularity,

- was used to explore the flowfield. The main purpose of the

experiments was to determine the shape and position of the inboard
shock wave and of the conical sonic ling, the latter being the locus of-
points where the conical Mach number is equal to unity. The
obtained results suggest that the conical sonic line and the inboard
shock wave meet in a point well inside the central region of the flow
field {in this region the influence of both the laft half and the right
half of the delta wing is felth. The results agree very welt with
numerical calculations using a shock capturing technigue. {Author)

A73-36328 # Equivalence rule and transonic flow theory
involving lift. H. K. Cheng and M. M. Hafez (Southern California,
University, Los Angeles, Calif.}. AJAA Journal, vol. 11, Aug. 1973,
p. 1210-1212. Contract No. NOD016-67-A-0269-0021,

The investigation conducted is mainly concerned with planar
wings. It is assumed that the lift distribution vanishes sufficiently
smoothly at trailing edges & well as leading edges. |t is found that
the equivalent source strength depends on the cross section area, the
axial as well as the spanwise lift distributions. In applying the
equivalence rule, the cross section area can be traded off with an
alteration in the spanwise load. G.R.

A73-36340 # Fulfilling the potentiat of the SRAM air
conditioner. A. E. Noreen {Boeing Aerospace Co., Seattle, Wash.).
American Institute of Aeronautics and Astronautics, Thermophysics
Conference, 8th, Palm Springs, Calif., July 16-18, 1973, FPaper
73-723. 11 p. Members, $1.50; nonmembers, $2.00.

The Short Range Attack Missile {SRAM) weapons system
includes an air conditioner, in the B-B2 carrier airplane, to cool
missiles and carrier avionics. High flight speeds at low attitude,

- summer temperatures and low missile and avionics temperature

tolerance led to high thermal potential as a design requirement.
Weight and space restrictions dictated small components. Problems
with Frean refrigerant and air distribution in the heat exchangers and
variability ‘of components are discussed. Air conditioner performance
trends and sensitivity to internal and external operating conditions
are presented. Following intensive experimental problem solving and
performance evaluation the thermal potential requirement was fully
met, {Author)

AT3-36393 * # Review of current sonic boom studies. E. J.
Kane {Boeing Co., Seattle, Wash.). Journal of Aircraft, vel. 10, July
1973, p. 305-399. 11 refs. U.S. Department of Transportation
Contract No, FAT2WA-3039; Contract No. NAS1-10982.

Several aspects of the sonic boom phenomena are currently
under investigation at The Boeing Co. This work, supported by the
NASA and the FAA, includes an in-depth analysis of sonic boom
measurements recorded at the BREN tower, a summary and
evaluation of sonic boom investigations done in the last decade and a
half, and configuration studies to determine practical lower bound
sonic boom limits. The BREN tower test program yielded unique and
valuable data because it was the first time that vertical profile
measurements were made through caustics produced by maneuvers
and atmospheric refraction, The objective of the second effort is to
compile in a single reference an annotated ahstract, in¢luding
significant resuits, for each published sonic boom study and to
provide a comprehensive review of the current state of the art to aid
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future researchers. The configuration work is devoted toward
determining the feasibility of supersonic transport type airplanes
with a primary design goal of acceptable sonic hoom characteristics,
Each of these investigations is briefly reviewed and significant resuits
are discussed. {Author)

AT73-36394 / A finiteelement method for caleulating aero-
dynamic coefficients of a sublonic airplane. H. M. Hua (AIDC,
Aeronautical Research Laboratory, Taichung, Nationalist China),
Journal of Aircraft, vob, 10, July 1973, p. 422-426. 14 refs.

AT73-36395 * } Application of compressibility correction to
calculation of flow in inlets. J, A, Albers (NASA, Lewis Research
Center, Cleveland, Qhia), Journal of Aircraft, vol. 10, July 1973, p.
441- 442 5 refs.

An application of the compressibility correction developed by
Lieblain and Stockman {1972) to the calculation of flow in
axisymmetric inlets is described. The results with experimental data
from wind tunnel model tests are compared. The configuration is a
conventional subsenic inlet with a NACA series one external cowl
shape and a two-to-one ellipse internal lip. It is shown that the
compressibifity correction gives a relatively good approximation to
the internal compressihle flow behavior, and thus should be yseful in
the daesign and analysis of ervtine nacatle inlets. F.R.L.

A73-36396 # Pumping capacity of venturi exhausts. J. A F.
Hiil and P. O. Jarvinen (Sanders Associates, Inc., Mashua, N.H.}.
Journal of Aireraft, vol. 10, July 1973, p. 444-446,

The performance of a ram air operated airborne combustion
unit of aircraft heater is determined largely by the amount of air
which may be foreed through the combustor-duct system by the
differential air pressure. Venturi exhausts may be used to provide
additiomal pressure drop across the system, but may be required to
pump gases with densities that differ from the pumping gas.
Experimental data on the variation of venturi suction pressure with
the pumped gas flow rate, on the optimum location of the pumping
orifice in the venturi, and an the effect of varying the density of the
pumped fluid by using bath air and helium are discussed. F.R.L.

AT3-36337 ¥ The dynamics of biade pitch controd. M. ).
Young {Delaware, University, Newark, Del.). Journal of Aircraft, vol.
10, July 1973, p. 446-448. Grant No. DA-ARD(D)-31-124-71-G112.
Advanced rotoreraft such as the modern helicopter and con-
vertible aircraft utitizing tiltable propelier-rotors frequently employ
stability augmentation and gust alleviation devices which requtire that
the pitch settings of the rotor blades be changed both collectivety
and cyclically in a transient manner to alter both rotor thrust
magnitude and direction. Inclusion of the dynamics of blade
transient pitch changes is an essentiat part of hoth the rotor
subsystem and complete aircraft flight contral system design and
analysis. It is seen that the system, in genetal, is nonlinear due to the

large aerodynami¢ inflow and pitch angles in the propeller state.
F.R.L.

AT3-36423 Simulating the introduction of 747 aircraht
into airport operations, |. H. Chamberlain. In: Systems and simula-
tion in the service of society. La Jolla, Calif., Simulation Councils,
Inc. {Simulation Councils Proceedings Series. Volume 1, no. 21,
1971, p, 49-59,

The United States Department of Transportation commissioned
the devefopment of a simulation model in an effort 1o plan for the
impact of jumbo jets an existing airport terminal facilities. The
model provides for the examination of any terminal facility with any
schedule of aircraft movement and any mix of aircraft types.
Simulation results for seversd different schedules for introducing
747’s into service are reported. Alterations in the staffing levels of
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ticket agents, baggage agents, and ramp warkers were simulated to
assess the impact of the different schedules on queue sizes and the
quantities of missed bags and missed passengers. {Author)

A73-36427 Modeling problems in air traHic control sYs-
tems. A. S. Jackson {Control Technology, Inc., Long Beach, Calif ).
tn: Mathematical models of public systems. La Jolla, Calif,,
Simulation Councils, Inc. {Simulation Councils Proceedings Series,
Volume 1, Na. 1}, 1971, p. 73-86. 29 yefs,

Consideration of modeling problems in the synthesis and
evatuation of semiautomated air tratfic contral (ATC) systems. The
emphasis is upon terminal-area air traffic control, with only briaf
mention made of modeling and simulation studies for enroute
control. Some of the basic guestions concerning the design of
terminal-area ATC systems are presented. The methods available for
answering these questions are discussed briefly with some com-
parisons made. A review is made of a number of analytical models
which have been used successfully. Attention is then focused on
computer simulation models for nonreal-time expetimentation. A
specific nonreal-time simulation model formulated by the author is
discussed in some detail. The modeling problems and tentative
soluttons to them are discussed. Finally, some conclusions are drawn
regarding the overall problem of modeting of ATC systems. |Author)

AT3-36464 Reinforced plastics; Conference, Karlovy
Vary, Czechoslovakia, May 15-17, 1973, Lectures (Vyztuzene
plasticke hmoty; Konference, Karlovy Vary, Czechoslovakia, May
15.17, 1973, Shornik Prednasek). Plzen, Dum techniky, CVTS,
1973. 211 p. In Czech, German, Russian, and English.

Tepics discussed include studies of the surface state of carbon
and grazphite fibers, the hardening of unsaturated polyester resins, the
fabrication of fiberglass laminates, the testing of flexible epoxy
prepregs for aircratt construction, electronically controlled winding
of fiberglass vessels of complex shape, optimization of the wosking
of reinforced plastic laminates, an assembly line for the fabrication
of polyester glass laminates, strain gauge measurements performed by
electrical resistance strain gauges, stress concentrators in fiberglass
reinforced plastic laminates, the elastic and mechanical properties of
reinforced plastics, the use of transparency measurements to deter-
mine stress-strain behavior, holographic interferometric testing of
fiberglass reinforced plastics, the inflammability of polyester glass
laminates, and the effect of a fiberglass reinfarcement on the
physicai properties of polyamide glass laminates. ABK

A73-36469 # Development and problems of testing prepregs
for the purposes of the Czechoslovakian aireraft industry {Vyvoj a
problematika zkouseni prepregu pro ucely es. leteckeho prumysiu).
J. Kobes and Z. Lachmann (Vyzkumny a Zkusebni Letecky Ustav,
Prague, Czechoslovakia). In: Reinforced plastics; Conference,
Karlovy Vary, Czechoslovakia, May 15-17, 1973, Lectures. (A73-
36464 18-18) Plzen, Dum techniky, CVTS, 1973, p. I-A-7.1 to
I-A-7.8. 11 refs. in Czech.

Review of the different types of prepreg materials, and
consideration of the basic problems concerning the develaopment of
flexible epoxy prepregs. Problems involved in the testing of such
prepregs are discussed, including problems connected with the
determination of the ameunt of binder in the prepreg, the degree of
conversion of the binder, the flexibility and plasticity at norr_nal
temperatures, the creep tendency, adhesion (in particular, adhesion
to metals after hadening), and storability. ABK.

A73-36601 Analytical design of aircraft manusl control
systems, A. A. Krasowskii. (Aviomatika i Telemokhanika, Feb, 1973,
i 24-33.} Automation and Remote Control, vol. 34, no. 2, Juiy 1,
1973, pi. 1, p. 192-200. 12 refs. Transtation.

The synthesis problem of a manual control system for a flight
body is definéd as the task of bringing the flight body stability and



controllability close to some target values. This approximation is
achieved by minimizing a functional over a set of random control
actions of the pilot presented as output signals of shaping filters. The
functional meets the ‘generalized work™ criterion. The overall
structure of an optimal manual control system is defined. For
illustration, the structure example of a short-period longitudinal
aireraft motion control is présented. M.V.E.

A73-36682 ATC and the offshore airport. T. K. Vickers.
Journal of Air Traffic Control, vol. 15, July-Aug. 1973, p. 24-29.
The princ;pal problems involved in the design, construction, and
operation of offshore airports are discussed on the basis of
cost/benefit considerations. Possible solutions to access, runway,
lighting, safety, and weather problems are examined. Particular
attention is given to problems arising from the possible reflection of
ILS localizer and glidepath signals from surface ships and to the
problem of minimizing interference with ILS glideslope. V.P.

A73-36684 New constraints of military aviation (Les
nouveiles contraintes de I'aéronautique militaire). J, Soissons {Délé-
gation Ministérielle pour I"Armement, Direction Technique des
Constructions Aéronautiques, Paris, France.) (Congrés International
Adronautique, 11th, Paris, France, May 21-23, 1973} L'Aéro-
nautique et I"Astronautique, no. 41, 1973, p. 5-8. In French.

Forﬁ several years a major constraint on military aviation has
been that of cost. Before crystallizing a project a definition phase
will take place where an attempt is made to calculate what costs will
be for certain new requirements in refation to a known case. It is
hoped that the future military fighter airplane will fly at Mach 2.5.
Questions arise as to the structural material to be used, e.g., titanium
ar aluminum, the configuration to be adopted (variable or fixed
geometry}, whether to use one engine or two, and what navigational-
bombardment system to use, Attention is given to guestions of
simplicity and ease of maintenance., F.R.L.

A73-36685 The naw frontiers of civil aviation (Les nou-
velles frontidres de Vaéronautique civila). C. Abraham (Secrétariat
Général a |I"Aviation Civile, Direction des Transports Aériens, Paris,
France.}. (Congrés International Aéronautigue, 11th, Paris, France,
May 21-23, 1973.) L 'Adronautique et I'Astronautigue, no. 41, 1973,
p. 3-13. in French,

The discussion is directed to aeronautics and the quality of life,
and to aeronautics and the economic environment. For the forrer,
problems of noise, the sonic boom, and smoke and toxic gases
emitted by aircraft are considered. It is suggested that noise is
troublesome because it is associated with an unformulated fear: that
of the aireraft falling, Althoudh aversion to noise occurs maostly
among people who live close to airports, and hence actually
expetience the problem, aversion to the sonic boom appears to be
widespread among people who have never experienced it. In many
cases, aviation appears to' be a scapegoat far many enwironmental
problems. Fuel consumption by aircraft, the effects of reduction of
transport time, and problems of the use of airspace and groundspace
are discussed. F.R.L.

A73-36686 Problems rtelated to . the operation of an
sir-ground data-dink system {Problémes liés 4 la mise en oeuvre d'un
systéme data-link air-sol), A, Michel (Service Techmique de la
Navigation Aérienne, Paris, France). (Cengrés International Aéro-
nautique, 11th, Peris, France, May 21.23, 1873.) L’Adronautigue et
I‘Astronautique, no. 41, 1973, p. 15-21, In French.

The prablems which arise in defining'and normalizing a data-link
are those relating to the definition of any system. The question is to
confront the technical possibilities with the operational requirements
with a view to describing the basic plan of the group and the
dimensions of the parameters set to work. The air-to-ground data
link will be the indispensable link connecting the automatized aspect
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A73-36725

of ar traffic conwol to the digital management of on-board
information. Such a system, which has no value except in an overalt
traffic system, is a tool which opens wide perspectives for the future,
shackling the development of which by establishing unsuitable
international standards would be inopportune. F.R.L.

A73-36687 Determination of statistics of turbulence in
clear air {Détermination des statistiques de la turbulence en ciel
clair). G. Coupry {ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine,
France}. (Cangrés International Adronautique, 11th, Paris, France,
May 21-23, 1973.} L Adronautique et ["Astronautigue, no. 41, 1973,
p. 23-32. 12 refs. In French. .

K'noyﬂedge of statistics of atmospheric turbulence is in-
dispensable in the design of aircraft, both st the stage of the
preliminary study or of the project itself, for the determination of
critical loads and fatigue life. The determination of these staliqtics
can only be made starting from recordings carried out on airliners,
which alone are numerous engugh to give an overall view. The
airliner, poorly equipped, is considered as 8 measurement instrument,

“and should be’ calibrated. A method of calculation perfected by

OMERA makss it possible to calculate the transfer function of the
aircraft, starting from measurement of spectral densities of its
responses and of the turbulence. An example of calibration of an
airliner is given. F.R.L.

A73-36689 Civil and military aircraft (Avions civils et
militaires}. G. Bruner. L'Aéronautique et I'Astronautique, no. 41,
1973, p. 59-76. In French.

Following a brief description of the Concorde and its perfor-
mance, some particulars of the Lockheed L-1011 Tristar, the
Hawker-SiddeleyJTrident 2E, the Franco-German Airbus, the BAC
111, the Fokker-VFW F.28 Fellowship, the Hawker-Siddeley Trident
38, the VFW-614, the Europlane, and the Hawker-Siddeley HS 146
are given. These aircraft are designed for airline service on short,
medium, or long routes.. Various light transport, business, and
touring aircraft are discussed. In the military field, attention is given
ta combat and training aircraft, F.R.L.

A73-36691 Reliability of aireraft turbojet bearings (Fia-
bilité des roulements de; turboréactewrs d'avion). -B. Devoge.
{Journdes d'Etudes sur la Fiabilité des Moteurs, Paris, France, Mar.
‘20-22, 1972 ) L’Aéronautique et {"Astronautique, no. 4%, 1973, p.
86-89. In French.

The good operation of bearings depends in large part on working
conditions which are imposed on them within the engine. Their
reliability is presented overall on the level of the complete engine.
Viewed from this angle, the reliability appears to be statistically
satisfactory, Rather than getting involved with complicated calcula-
tions of predicted reliability, SNECMA, prefers from the beginning 1o
study the detailed operation of bearings and to optimize them for
each application, while taking technical precautions to limit the
consequences of their failure. ' F.R.L.

A73-36725 JAspects of the finite element method as
applied to aerospace structures. J. H. Argyris {mperial College of
Science and Technology, London, England; Stuttgart, Universitat,
Stuttgart, West Germany], J. $. Doltsinis, K. Straub, K. J. Willam
{Stuttgart, Universitit, Stuttgart, West Germany), and J. F. Gloude-
man {North American Rockwell Corp., Space Div., Downey, Calif.),
International Astronautical Federation, International Astronautical
Congress, 23rd, Vienna, Austria, Oct. 8-15, 1972, Paper. 50 p. 77
refs, {1SD-138) .

The Space Shuttle systems are evaluated in terms of the mission
requirements. The finite element method is applied to an analysis of
the, statics and dynamics of - spacecraft components. A set of



A73-36758

higher-order elements is used to demonstrate the effectiveness ot a
finite element approach, combined with madern computer tech-
nelogy, in applications to aerospace structures, A mathematical
madel is developed to describe the physically nonlinear phenomena
associated with thermoelastoplasticity and creep in aerospace struc-
tural components. v.Z.

ATI3IETHE N Creep in VT-14 titanium alloy under low-cycle
load conditions (Polzuchest’ titanovoge splava VT-14 v usloviiakh
malotsiklovogo nagruzheniia). P. |. Kotov, V. M. Lebedev, and V. N.
Merkulov  (Moskowskii  Aviatsionnyi  Tekhnologicheskii  Institut,
Moscow, USSR). Problemy Prochnosti, vol. 5, May 1973, p. 54-57. 8
refs. In Russian.

A73-36774 ¥ Experimental developments in V/STOL wind
tunnel testing at the WNational Aecronautical Establishment. R.
Wickens, P. South, R. S Rangi, and D. Henshaw {Mational
Aeranautical Establishment, Ottawa, Canadal. (Canadian Aero-
nautics and Space Institute, Annual General Meeting, Toronto,
Canada, May 18, 18, 1972) Canadian Aerenautics and Space
Journal, vol. 19, Apr. 1973, p. 145-154. 7 refs,

- Review of some developments in a low-speed wind tunnel that
are related to the measurement of aerodynamic chavacteristics of
high-lift systems. This includes work an moving belt ground boards,
flow breakdown, drag measurements, and a simple jet engine
simulator. The phenomenon of flow breakdown has been investi-
gated with a normal floor, as wall as a moving ground, and a simple
criterion has been discovered that allows the prediction of this
instability for three-dimensional models. An experimental research
program has been undertaken on a small scale, to determine the size
of moving belt ground boards that would be suitatde for use in a 30 x
20 £t wind tunnsel. A jet flap model was used to simulate a powered
lift system, and the effects of belt iength and speed and model/
tunnel configuration upon ground effect and flow breakdown limits
were observed. {Author)

A73-36775 # Flight testing of the JT150 in the CF-100. C.
B. Wrong and D. R. Jermyn (United Aireraft of Canada, Lid.,
Montreal, Canada). {Canadign Aeronautics and Spsce Institute,
Annual General Meating, Toronto, Comada, May 18 719, 1972}
Canadian Aeronautics and Space Journal, vol. 18, Apr. 1973, p.
155-163. 9 refs.

The market gap which led to the JT15D is discussed, and the
types of aircraft envisaged as filling this role are described. The flight
envelope and other considerations defining the flight test vehicle
requirements are discussed, together with the choice of the CF-100.
A description of the test engine installation is given in detail, as welf
as the requirements for the data acquisition and recording equipment
including the chosen package. The use of the CF-100 in this role is
discussed, and the subsequent instatlation and flight testing of the
JT18D in the Cessna Citation and the Aerospatiale Corvette are
described. {Author])

A73-36825 ¥ Estimation of corrosion damage levels in thin-
walled structural alements by the punching method (Otsenka stepeni
korrozionnogo porazheniia tonkostennykh elamentov konstrukitsii
metodom prodavlivaniia). A, M. Vorobeikoy and V. A. Gorodetskii
{Kievskii Institut Inzhenerov Grazhdanskoi Aviatsii, Kiev, Ukrainian
SSR). Fiziko-Khimicheskaia Mekhanika Materislov, vol. 9, no. 2,
1973, p. 96-98. In Russian.

Description of an apparatus designed for the evaluation of the
extent of corrosion damage in thin-walled structural elements by
measuting the force required for piercing an element wall area with a
punch, A corrosion damage measurement tachnique using this
apparatus is proposed as a more practical substitute for techniques
involving destruction of specimens. V.Z
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A73-36831 Real-time, three-dimensional, visuas scena gan.
eration with computer generated images. W. M. Bunker {General
Electric Co., Daytona Beach, Fla.). In: Summer Computer Simula-
tion Conference, Montreal, Canada, July 17.19, 1973, Proceedings,
Volume 1. La Jolla, Calif., Society for Computer
Simuiation, Inc., 1973, p. 206-212, 10 refs.

Discussion of visual simulation technigues with special attention
to computer-generated images. The chronology of developments
leading to the present state of the art is covered comprehensively,
The capabilities of systems currently operational ar under construe-
tion are described in detail. Problems associated with achieving
desired results are discussed, along with their solutions or current
status. The emphasis is on developments not previously reported in
the literature. A refated area also reviewed is the software simulation
of hardware configurations for validation of algorithms and logic
prior to fabrication. 1t is shown that modular sets of components,
hardware, and designs are now available that can be applied to meet
any of a wide variety of operationat visual simulation system
requirements with computer-generated images. M.V.E.

A73-38833 + A flight simulator for advenced sircraft - Ssrvo
design to realization. R, F, King (MASA, Ames Research Center,
Moffett Field, Calif.). In: Summer Computer Simulation Conference,
Montreal, Canada, July 17-19, 1973, Proceedings. Volume 1.

La Jolla, Calif., Society for Computer Simula-
tion, Inc,, 1973, p. 248-263.

Discussion of computer-aided design results obtained for 3
moving-base, three-man flight simulator. From a control viewpoint,
the structure is discussed in terms of disturbance torques, damping
ratios, natural frequencies, load acceleration, and smoothness. The
usé af inertia to achieve well-behaved structural transfer functions
and smooth or high fidelity load accelerations is demonstrated.
Transfer functions in the complex frequency domain, as well as
time-ciependent solutions to the system, are derived. The relative
marits of using position and/or velocity as primary feedback, for a
limited travel acceleration device, are discussed. Root lacus plots,
which were utilized in the control-system design, Bode plats, and
time-dependent plots are drawn. In addition, the theoretical ratio of
velocity to commanded input Bede plot is compared to the
experimental results, and the dramatic effect on the load smoothness
plot caused by selecting velocity over position as primary feedback is
shown, {Author}

A73-36841 Airport simulations. R. Brodsky ({Brodsky,
Hopf and Adier Architects and Engineers Professional Corp., New
York, N.Y.). In: Summer Computer Simulation Conference,
Montreal, Canada, July 17-19, 1973, Proceedings. Volume 2.

La Jolla, Calif., Society for Computer Simula-
tion, Inc., 1973, p. §85-880.

Discussion of a simulation program for a major airport aimed at
providing detailed estimates of the expected load on the various
airport facilities. The simulation is expected to provide meaningful
measures of the expected performances of each facility in any given
set of operating circumstances, This simulation was used for testing
the alternate design for the new Dallas/Fort Worth Airport and was
instrumental in providing solutions to roadway, parking, curb length,
and other ¢ritical areas within the airport. M.V.E.

A73-36843 Computer models for air traffic control system
simulation. W. C. Hoffman (Aerospace Systerns, Inc., Burlington,
Mass.}, W. M. Hollister, and R. W. Simpson {MIT, Cambridge, Mass.).
In: Summer Computer Simulation Conference, Mantreal, Canada,
July 17-19, 1973, Proceedings. Volume 2. La
Jolla, Calif., Society for Computer Simulation, Inc., 1973, p.
1107-1120. 37 refs. U.S. Department of Transportation Contract No.
TSC-212,



A functional error analysis and modeling study of the air traffic
control {ATC) system is desenbed. The dominant functional error
sources in the ATC system are identified and computer simulation
models are developed which will be utitized for the evaluation of
aduianced ATC system concepts. The models are constructed to be as
realistic as possible without placing excessive compuiational require-
ments on their implementation. The models were developed in four
categories: aircraft dynamics, air data system, navigation systems and
surveillance systems. The performance of most of the madels has
been numerically verified by digital computer simulation.  {Author)

A73-36845 Seminar on Accident Analysis and Prevention,
Beirut, Lebanon, June 26-28, 1973, Working Documents. Seminar
sponsored by the Civil Aviation Council of Arab States, Beirut, Civil
Aviation Safety Centre, 1973. 315 p. In English and Arabic.

Current accident trends are discussed together with the solution
of problems posed by cases of sudden incapacitation of pilots in
flights, improvements in safety procedures and safety equipment,
accident investigation procedurés in developed countries, and the
causes of accidents in agricultural aviation in Irag. Other subjects
invastigated include flight recorders, relations between flight safety
and maintenance, aviation safety and air traffic control, questions of
atmospheric turbulence and aviation, the objectives of training in
relation to accident prevention, and the effects of dust storms on

aviation.
G.R.

A13-36846 # Accident prevention. - R. H. Watts {inter-
national Civil Aviation Organization, Montreal, Canadal, 1n: Seminar
on Accident Analysis and Prevention, Beirut, Lehanon, June 26-28,
1973, Working Documents. Beirut, Civil Aviation
Safety Centre, 1973. 24 p. .
Statistical data regarding aircraft accidents are considered, giving
attention to passenger fatalities, jet aircraft hull losses, estimatad
woridwide accidemt costs, and the accident record associated with
the introduction of the “third generation’ turbojet aircraft, the jumbo
or wide-bodied aircraft, bt is significant that the 1971 and 1972
information available suggasts that the fatality rate in scheduled
turbojet operations was about onetenth of the fatality rate in
schedufed services operated by propeller driven aircraft. . Specific
proposals for further reducing accidents are made, taking into
account proceduras for reducing  approach, landing, and takeoff
accidents. : G.R.

A73-36848 £ Flight recorders. W, H. Tench {Department of
Trade and Industty, Londan, England). In: Seminar an Accident
Analysis and Prevention, Beirut, Lebanon, June 26-28, 1973,
Working Documents. Beirut, Civil Aviation
Safety Centre, 1973. 9 p. .

When the information provided by a flight recorder is properly
understood, processed, and added to all the other evidence derived
from the normal, orthedox methods of accident investigation it can
lead to a higher degree of certainty as to the factors which led to the
accident, The most commen flight recorder in use today employs
engraved foil. Another widely used system is the photographic type
in Which transducers from various aircraft systems refiect a tiny
bearn of light with an angular displacement that is proportional to
the magnitude of the parameter being recorded. More recent
developments have led to the use of EM recorders. Questions of
readout are discussed together with aspects of the analysis of the
recorded data. ¢ . G.R.

A73-36849 # Impravements in safety procedures and safaty
aquipment. N. J. Gabriel tqvil Aviation Safety Centre, Beirut,
Lebanon]. In: Seminar on Accidant Analysis and Prevention, Beirut,
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A73-36908

June 2628, 1873, Working Documents,
Beirut, Civil Aviation Safety Centre, 1973. 14 p. 8

. Lebanon,

refs.

Current aircraft evacuation problems are considered, giving
attention to a 'negative panic’ frequently shown by airline passengers
in the event of an emergency. This negative panic takes the form of
an inaction or immohility on the part of the persons concerned.
Negative panic occurs at times also among flight crews. In some
recent survivable accidents, there was considerable evidence that the
fatalities were at least partially caused by this negative panic. Flight
crew training in emergency evacuation procedures is of paramount
importance in the effective use of escape time. Questions of human
survival in aircraft crash fires are discussed together with the factors
which limit the escape time. Fire safety can be improved by the use
of nonflammable materials in the aircraft. Approaches for minimiz-
ing impact injury are examined along with criteria for aisle and exit
design, lighting, and equipment to be used in the case of ditching.

G.R,

A73-36906 The supersonic transport and the environmen
{L‘avion supersonique et I‘enviromnement). A. Chevalier (Société
Nationale Industrielle Aérospatiale, Paris, France). (Académie Inter-
nationale de Médecine Aéronautique et Spatiale and Socigté
Frangaisa de Physiologie et de Médecine Adronautiques et Cosmo-
nautiques, Congrés Internstional de Médecine Adronautigue et
Spatiafe, 20th, Nice, France, Sept. 1821, 1972.} Revue de Médecine
Adronautique et Spatiale, vol. 12, 1st Quarter, 1973, p. 38-41. In
French,

Consideration of a number of aspects of the problem of the
impact of the SST on the environment. The aspects discussed include
the fuel and oxygen consumption, noise in the vicinity of airports,
the sonic boom, stratospheric poliution, and cosmic radiation. In
particular, the problem of the focusing of the overpressure wave due
to a sonic boom during pronounced acceleration phases and wrnings
is discussed and shown to be amenable to solution. In discussing
stratospheric pofiution, it is believed unfikely that the combustion
products expelied by a fleat of Concordes would be capable of
madifying the earth's climate. ABK,

A73-36907 Some conclusions regarding the sonic boom
following the latest French experiments (Quelques conclusions sur le
bang a la suite des derniers essais frangais). J. C. Wanner (ONERA,
Chatillon-sous-Bagneux, Hauts-de-Seine, France). {4caddmie Inter-
nationale de Médecine Adronautique et Spatiale and Société
Frangaise de Physiologie et de Médecing Aéronautigues et Cosmo-
‘ nautigues, Congrés Intemational de Médecine Adronautique et
Spatiale, 20th, Nice, France, Sept. 18-27, 1372.) Revue de Médecine
Aéronautique et Spatiale, vol. 12, st Quarter, 1973, p. 42-45. In
French_,
Resuits of theoretical and experimental studies of the problem
_of the supersonic boom, These results concern the structure of the
shack wave system generated by an aircraft traveling at supersonic
speed in rectilinear flight; the changas in this structure during
rectilinear acceleration, turning in the horizontal plane, and descent;
and the value of the amplification coefficient due to focusing or
superfocusing of the overpressure wave accompanying a suaic boom,
. A B.K,

A73-36908 Casmic radiation and the SST (Rayonnaments
cosmiques et T.5.5:). R.-P. Delahaye (Hopital d'instruction des
Armées Bégin, Saint-Mandé, Val-de-Marne, France). (Académie Inter-
nationale de Médecine Adronsutigue et Spatiale and Socigté
Frangaise de Physiologie et de Médecine Adronautiques et
Cosmonautiques, Congrés International de Médecine Aéronautique et
Spatiale, 20th, Nice, France, Sept. 18-21, 1972.) Revue de Médecine
a:éronautique et Spatisle, vol. 12, 1st Quarter, 1873, p. 46, 47. In
rench. !



A73-35949

Review of physicat data obtained regarding radiobiological
dangers incurred by passengers and crew of the SST during flight at
cruising aftitudes (16,000 to 18,000 meters) as a result of galactic
and solar cosmic radiation. Atter a brief review of the physical
composition of these two types of cosmic radiation, including the
results of a study of solar flares and their repercussions at altitudes
between 15,000 and 20,000 meters, the results of studies undertaken
on board Concorde prototypes involving the detection of various
types of particles by active and passive dosimetry are presented. B

A.B.K.

A73-36949 Avigtion and the environment - The point of
*view of the airports {L'aviation et I'environnement - Le point de vue
des aéroports). J. Block (Paris, Aéroport, Paris, France). /A caddmia
Internationale de Médecine Adronautique et Spatiale and Socidté
Francaise de Physiologie et de Médesine Adronautiques et Cos-
monautiques, Congres International de Médecine Adronautique et
Spatiale, 20th, Nice, France, Sept. 18-21, 1972} Revue de Médecine
Adronautique et Spatiale, vol. 12, 1st Quarter, 1973, p. 187-190. In
French,
The problems of environment known to airports are multiple,
and major attention is given to that ane which is of special interest 1o
the medical world: noise. Three means of action can be used:
establishing rules for aircraft use, removing populations from aircraft,
and reducing the noise of aircraft themselves. The First is already in
operation, but the second is very difficult to apply to populations
already living close to airports, The third means is the most effective
because it attacks the cause itself directly, rather than its effects. The
path leading to keeping the balance between necessary economic
progress and environmental protection is necessarily a narrow one.
F.R.L.

A73-36991 Evolution of researches in the field of turbines
{Evolution des recherches dans le domaine des turbomachines). M.
Barrere (ONERA, Chitillon-sous-Bagneux, Hautsde-Seine, France)
and J. M. Brasseur (SNECMA, Paris, France). Entropie, vol. §
May-June 1973, p. 7-17. 20 refs. In French.

Major attention is givern to researches which have a triple
objective: to improve the performance of actual machines, to give
the possihbility of developing the best compramise between different
constraints imposed by the application, and to deliver new concepts,
These studies bear on different parts of the machine: air inlets,
turboblowers, compressors, combustion chambers, turbines, nozzles,
an the integration of different parts, on the conception of
mechanical parts, the dynamic controt of the assembly, and noise.
Attention is also given to the increase of temperature at the end of
combustion, the unsteady character of flows, pollution, and noise.

F.R.L.
AT3-36992 Advanced compressors: Actual state of the
technique - Future developments {Les compresseurs avancés: Etat

actuel de la technique - Développements futurs). J. Fabri and J.
Paulan {ONERA, Chétilton-sous-Bagneux, Hauts-de-Seine, France}.
Entropie, vol. 9, May-June 1973, p. 19-23. 15 refs. In French,

The principal themes of theoretical and experimental research
for the development of high performance axial and centrifugal
compressors are reviewed. It is shown that each of these types of
compressors finds its field of application in exact conditions of use,
Special attention is given to the possibilities of development of
supersonic axial compressors and centrifuges. F.R.L.

A73-36993 Wew materials for aeronautical turbines (Maté-
fiaux nouveaux pour les turbomachines aéronautiques). M. E|
Gammal (ONERA, Chatillon-sous-Bagneunx, Hauts-de-Seine, France).
Entropie, vot. 9, May-June 1873, p. 25-32. In French.

The tendencies manifesting themsefves in the evolution of alloys
which are currently uwsed in the construction of turbines are
reviewed., The technigues of powder metaliurgy and oriented
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solidification should especially make it possible to make better use of
nickel alloys. The perspectives of application of composite materials
are examined. Hf the resistance to impacts of these materials appears
insufficient in the case of moving compressor blades, their other
mechanical characteristics permit a major lightening of other parts
less exposed to shocks. Oriented eutectics, alloys of particular
composition which take up a composite material structure by
unidirectional solidification, present a set of properties which leads
to expectation that some will be used for making turbine blades or
vanes, F.R.L.

A73-36994 The turbojet of supsonic aircraR (Le turko.
réacteur des avions subsoniques). P. Alesi and J. Rossignot
{SNECMA, Paris, France}, Entropie, val, 9, May-June 1973, p. 33-42.
in French,

The evolution of subsonic aircraft turbojets, studied commenc-
ing with thermodynamic cycles, illuminates the proaress achieved
since the appearance of this mode of propulsion and the paths
offered to manufacturers to improve the economy of air transport.
The key points of this evolution are the increase of turbine entry
temperatures and the improvement of basic efficiencies, i.e., deepen-
ing of the knowledge of thermal and aerodynamic phenomena, and
the development of metallurgical and technolagical studies. The
third-generation turbojet will satisfy new ecological requirements:
considerable reduction of noise and poliution levels. F.R.L.

A73-36995 Transient operation of turbines (Fonctionne-
ment transitoire des turbomachines). A. Barbot {SNECMA, Paris,
France). Entropie, vol, 9, May-June 1973, p. 43-4B. In French.

The study of the control system of a turbine i& based on
knowledge of the mathematical model reprasenting its operation.
The results of studies of the modeling of a twin-spool turbojet are
given. Several types of models can be considered daccording to the
phenomena to be analyzed. These are linearized models making it
possible to study the stahility of the system, nonlinear models
representing the operation during extensive variation of the controt
parameters, and models established starting from laws of physics
making it possible to account accurately for thermodyramic perfar-
mance, F.R.L.

A73-36996 The effect of afterhuming an the emission of
poliutants by turbojets (L influenca de la rechauffe sur I'émission das
polluants par les turboréacteurs). J. Decouflet and A. Quitlevere
(SNECMA, Paris, France). Entrapie, vol. 9, May-June 1973, p. 49-54.
B refs. In French,

Taking account of problems of pollution, turbine manufacturers
are carrying out experimental and theoretical studies on combustion
chambers in an attempt to reduce polluting emission by means of
appropriate technological methods, The conditions for formation of
toxic chemical species in combustion chambers are reviewed, and the
pallution due to the afterburner system is studied in depth. Use of
afterburning especially in civil supersonic engines during certain
flight phases involves a considerable supplemental emission of
unburnt gases from the nozzle, However, the residual poilution at a
certain distance downstream of the engine remains moderate because
of the oxidation of these unburnt gases within the external jet. .

F.R.L.

A73-36997 Study of noise sources of hot jets {Equde te
sources de bruit de jets chauds). G. Richter {SNECMA, Paris,
France). Entrapie, vol. 9, May-June 1973, p. 65-58. 14 refs. [n
French.

Lighthill’s theory {1952, 1954) indicates that the noise emission
of a gaseous jet is a function of the turbulence characteristics of the
flow. Noise measurements of low speed jets {jets of bypass engines)
as well as observations made in testing silencers for high speed jets
have shown that temperature effects of hot jets are not negligible.
The development of a method adapted to hot jets was undertaken



which consists in the determination of the space-time parameters of
the turbuience by means of measurement of the infrared emission
from the jet and the intreduction of these. data into a computer
program for the calculation, based on Lighthill's theory, of the far
noise field. Comparison of preliminary results of this methad with
acoustical measurements is encouraging. F.R.L.

A73-36938 A new turbotfan formula - The Astafan (Une
nouvelle formule de double flux - L'Astafan). H. C. Dsbbadie
{Turboméca, S.A., Méziére-sur-Seine, Yvelines, France). Entropie,
vol. 9, May-June 1973, p, 60-63. In French.

To obtain the best cost-efficiency comprimise a new turbofan
formula is proposed, using a variable piteh fap driven at constant
speed through a reduction gear by various turbines of the Astazou
family. This makes it possible, thanks 10 this reduction parameter, to
adapt the dimensions and the speed of the fan to the required flight
profile. The Astafan has been fitted on the Aerocommander 680
VTU for two vears, and is the prototype of a formuta which can be
extrapolated to future STOL and business aireraft with speeds up to
Mach 0.8, because the measured performances bring a substantial
gain in fuel consumption, noise, and safety. - : FR.L.

A73-370M 4 Solution of the problem of the flow past a
V-shaped wing -with a strong shock wave at the leading edge {0
‘veshenii zadachi ubtekaniia V-obraznoge kryla s sil’'noi udarnoi
volnoi na perednei kromkel}. V. \. Lapygin. Akademiia Nauk SSSR,
[zvestiia, Mekhanika Zhidkosti i Gaza, May-June 1973, p. 11441 19.6
refs. tn Russian.

A73-37021 # Analysis of the use of an auxiliary wing on a
helicopter (Angliza zastosowania skrzydia pomaocniczego ha
smiglowcu), K. Szumanski, Technika {.otnicza i Astronautyczna, vol.
28, June 1973, p. 9-13, 28: In Polish. .
Fundamental data concerning the flight mechanics of compound
helicopters are examined, together with the physical phenomena
accompanying the interaction between the rator and the wing under
various flight conditions, Possible means of using the wing to
improve helicopter flight performance are discussed, and helicopter
wing design considerations are presented, V.P.

A73-37022 # Analysis of the serodynamic characteristics of
devices for increasing wing lift. U1l - Influence of ground proximity
on the aerodynamic characteristics of the flaps (Anasliza charak-
terystyk aerodynamiczych urzadzen zwiekszajacych sile nosna
skrzydia. 111 - Wplyw bliskosci ziemi na charakterystyke aero-
dynamiczna klap). R. Garncarek, Techmika Lotmicza | Astro-
nautyczna, vol. 28, June 1973, p. 21, 22, 29. In Polish.

A73-37030 The acoustic impedance of perforates at me-
diuvm and high sound prassure levels. T. H. Melling (Southampton,
University, Southampton, England). Journal of Sound and Vitration,
vob. 29, July 8 1973, p. 1-65. 37 refs. Research supported by the
Rolls-Royee, Ltd.

A study hes been made of the behavior of the acoustic
impedance of a range of perforates at medium and high incident
sound pressure levels. 1t included a detailed experimental program
together with a theoretical analysis of the problem, The theoretical
work yields, for the linear impedance range, an improved formula for
the impedance of perforates which is based on that for a single
isolated orifice modified for interaction effects. This prediction
technique is substantiated by the results of the experimental
program. Theoretical modeling af the nonfinear impedance is based
on a guasi-steady approximation 1o the acoustic flow through the
orifice; this approach yields a formula for the nonlinear acoustic
resistance based on steady flow data for the perforate, which is
readily obtainable. Further, the analysis yields a method of predict-
ing when the nonlinear mass reactance attains its asymptotic
minimum. ’ {Author)
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A73-37086

A73-37041 Accurate aircraft  trajectory  predictions
applied to future en-route air traffic control. R. H. G.-Martin and A.
Benoit. Ortung und Navigation, no. T, 1973, p. 57-82. .
The current status of .studies aimed at providing a planning
ability” from 1akeoft to landing, the, necessary manitoring, and. an
effective communications medium i future air tratfic control is
reviewed. Processes which ensure an improved traffic management
capability based on reliable forward planning 10 all-phases of flight
are outhned. Means of monitoring the evelulion of the wratfic
situation to ensure conformity with the plan and to allow adequate
time for any necessary replaning of movements are studied, together
with means of providing reliable and high-speed transfer of ATC data
with minimum human intervention. , v.P

A73-37042 On the generation of accurate trajectory pre-
dictions for air traffic control purposes. A. Bencit and R. H. G.
Martin. Ortung und Navigation, no. 1, 1973, p. 83-124. 13 refs.
Discussion of approaches to aircraft trajectory predictions in air
rraffic control applications. The quality ~of various trajectory
prediction technigues-is evaluated. Particular attention is given to the
EROCOA module as a basis for aireraft trajectory prediction in air
waffic. control. Airborne data recordings provided by the British
European Airways and the FRoyal Dutch Airlines are used for
references in the formation of a mathematical basis for aircraft
trajectory predictions. A technique is proposed for the generation of
aircraft path projections accurate enough for air traffic applications,
. L V.Z.

A73-37043 Precision of the plane conversion of coor-
dinates for area navigation using VOR/DME {Genauigkeit der ebenen
Koardinatenuymformung filr' die Flichennavigation mit VOR/DME),
K. Ramsayer (Stuttgart, Universitit, Stuttgary, West Germany).
Ortung und Navigation, no. 1, 1973, p, 125-144. In German.

The accuracy of autormatic DME slant range correction is
evaluated, which is necessary to compensate for the difference in
distance from the aircraft to a ground station and the distance from a
ground point directly below the aircraft to that same ground station,
Exact and approximate expressions for calculating the approach
direction in the case of changing from one YOR/DEM {Rho-Theta)
station to another are propased. o VP

AT73-37083 # Fotecast of mode variation subsequent to
structure modifications {Prévision de la variation des modes conséou-
tive - & la- modification d'une structure}. G. Coupry (ONERA,
Chétillon-sous-Bagneux, Hauts-de-Seine, France). (Congrés /ntema-
tional de Mécanigue Théerique et Appliguée, 13th, Moscow, USSR,
Aug. 21-26, 1972} La Recherche Aérospatiale, May-June 1973, p.
173-187. in French, .

The determination of the vibration modes is demonstrated that
are 1o result from known mass and rigidity modifications applied to a
structure ‘of known vibration . behavior.. Also a simple formula is
derived for estimating the upper limit of the ervor associated with the
truncation of the mode expression when all the modes of the initial
structure are not known. The number of the initial structure modles
that must be introduced into the calculation is defined in accordance
with the desired level of accuracy. - : M.V.E.

A73-37084 # Unsteady aerodynamic forces in transonic
turbomachines (Forces aérodynamigques instationnaires dans les
turbomachines transsoniques). R. Legandre and J.-P, Veuillot
{DNERA, Chatillon-sous-Bagneux, Hauts-dle-Seine, France}. La Re-
cherche Asrospatiale, May-June 1973, p. 180. In French.

AT337086 § Laboratory for the automatic treatment of
analog signals (Le laboratoire de traitement automatique des signaux
analogiques}. J.P. Boisseau. G. Gori, E. Gratieux, and J. Hay



A73-37030

{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France), La Re-
cherche Aérospatiale, May-Jdune 1973, p. 191-195. In French.
Description of a noise measuring spectral analysis system for use
by interested commeicial air carriers. Following a review of the
operational principle and basic design features, the two-type analog-
band data reduction is discussed, along with the overflight noise
recording and test stand noise recording procedures. M.V.E.

A73-37020 Calculation of the natural frequencies and the
principal modes of helicopter blades. F. Giordang {Milano, Politec-
nico, Milan, ttaly). Meccanica, vol. 7, Dec. 1972, p. 265-262. 6 rafs.

A procedure for calculating the natural frequencies and the
principal modes of rotating helicopter blades based on the transter
matrix method is described. The blade is divided into a finite number
of elements considered as continuous. A solution involving less
laborious caleulation, in which the masses are assumed to be
concentrated, i also supplied. The advantage of the method
deveioped is that it takes due account of the effective rotor-shaft
constraints. Some numeric applications are given. {Author)

A73-37140 4 Problems of minimum-weight turbomachine
rotor designs (Problemy proektirovaniia rotorov turbomashin mini-
mal‘nogo vesa). |, V. Dem’ianushko and E. F. Koroleva. Mashina-
strognie, no. 8, 1973, p. 19-23. 9 vefs. In Russian.

Design approaches to disk weight minimization are considered as
the prereguisite to the deveiopement of turbomachine rotors of
minimum  weight with adequate strength. A block diagram is
included to demaonstrate how a multi-step designing operation should
be carried out in the construction of a minimum-weight turbo-
machine rator with disk weight minimization. V.2
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STAR ENTRIES

N73-26987%§ California Inst. of Tech., Pasadena.
AN INVESTIGATION OF A TWO-DIMENSIONAL PAOPUL-
SIVE LIFTING SYSTEM )
Carl A. Shollenberger Washington NASA May 1973 115 p
refs
{Grant NGR-05-002-151} .
{NASA-CR-2250) Avail: NTIS HC $3.00 CSCL 01A

Several aspects of the nonhomaogeneous flow associated with
a system combining lifting and propulsive requirements of an
aircraft are considered by analytical and experimental methods,
The basic geometty of the problem is that of two lifung surfaces
with an actuator disk located between them. The principles
governing flow with energy addition are examined. Basic equations
and boundary conditions are developed for the complete inviscid
and incompressible analysis for the two-dimensional case. The
corresponding flow singularities are discussed and the integral
equations which completely specify the system are derived. The
two special cases of small and large energy addition are considered
in dataii including solutions, A numerical procedure is developed
to solve the full problem including allowance for the wake
deflection. Appropriate vorticity forms are used to represent the
entire system. An iterative scheme is presented which rapidly
converges to a solution for the magnitude and location of the
system vorticity distributions. Forces and moments are evaluated
on the propulsive lift system. Author

N73.26999%§ National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va,
MANEUVER AND BUFFET CHARACTERISTICS OF
FIGHTER AIRCRAFT .
Edward J. Ray, Linwood W. McKinney, and Julian G. Carmichasl
(McDonnell Douglas Corp.} Washington Jul. 1973 18 p refs
(NASA-TN-D-7131; L-8554} Awvail: NTIS HC $200 CSCL
oi1c

Recent research efforts in the improvement of the maneuver-
ability of fighter aircraft in the high-subsonic and transonic speed
range are raviewed with emphasis on the factors affecting
aerodynamic boundaries, such as maximum obtainable lift, buffet
onset, pitchup, wing rock, and nose slice. The investigations
were made using a general resaarch configuration which
ancompassed a systamatic matrix of wing-design parameters.
These results jlfustrated the sensitivity of section and planform
geometry 1o g selacted design point. The incorporation of
variahle-geomatry wing devices in the form of flaps or leading-edge
slats was shown to provide controlied fiow ovar a wide range
of flight conditions and substantial improvements in maneuver
capabilities. Additional studies indicated that the blending of a
highly swept maneuver strake with an efficient, moderately swept
wing offers a promising approach for improving maneuver
characteristics at high angles of attack without excessive penalties
in structural weight. Authar

M73-26000*§ Kanner (Leo) Associates, Redwood City, Calif,
AIRFOIL PROFILES IN A CRITICAL REYNOLDS NUMBER
REGION )

K. Kraemer Washington NASA Jun, 1973 42 p refs Transk
into ENGLUISH fram Sonderdruck aus der Z. Forsch. auf dem
Gebiste des Ingenieurwesens” {West Germany), v. 27. no. 2,
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N73-26007

1961 p 33-46
{Contract NASw-2481)
{NASA-TT-F-14959) Awvail: NTIS HC $4.256 CSCL O1A

On the basis of boundary layer observations of force
measurements and pressure distributions on three Gottinger
profiles 801, 803 and 804 at small Reynoids numbers in the
range of 2 x 10,000 and 5 x 100,000, it is clear that the
transition from the laminar to the turbulent form in the boundary
layer flow exerts a considerable influence on the aerodynamic
coefficients of airfoils. The experiments provide insight into what
takes place at the point of transition and duting the appearance
of laminar separating streams. The meaning of the expression
critical Reynolds number will be more precisely defined. Author

N73-26004* National Academy of Sciances - Mational Research
Council, Washington, D.C.
SUPPRESSION OF FLUTTER Patent
Eliahu Nissim. inventor {to NASA} Issued 22 May 15973 11 p
Filed 25 Mar. 1971 Supersedes N72-21009 {10 - 12, p 1554}
Sponsored by NASA
{NASA-Case-LAR-10882-1: US-Patent-3.734.432;
US-Patent-Appl-SN-127915; US-Patent-Class-244-77G;
US-Patent-Class-244-75A; US-Patent-Class-244-76C:
L 5-Patent-Class-244-77F)  Avail.  US Patent Office CSCL
018

An active aerodynamic contral system to control flutter over
a large range of oscillatory frequencies is described. The system
is no1 affected by raass, stiffness, elastic axis, or center of gravity
location of the system, mode of wvibration, or Mach number. The
system consists of one or more pairs of leading edge and trailing
edge hinged or defarmable control surfaces, each pair operated
in concert by a stability augmentation system. Torsion and bending
motions are sensed and converted by the stability augmentation
systen into {eading and trailing edge control surdface defiections
which produce lift forces and pitching moments to suppress
flutter. P.N.F.

N73-26005* National Aeronautics and $pace Administration.
Ames Research Center, Moffett Field, Calif.
OUAL-FUSELAGE AIRCRAFT HAVING YAWABLE WING
AND HORIZONTAL STABILIZER Patent
Robart T. Jones, inventor {to NASA) Issued 5 Jun. 1973 15 p
Filed 9 Dec. 1971 Supersedes N72-21010 {10 - 12,
p 15564)
(NASA-Case-ARC-10470-1; US-Patent-3,737.121;
US-Patent-Appl-SN-206279: US-Patent-Class-244-13;
US-Patent-Class-244-46; US-Patent-Class-244-55) Avail: US
Patent Office CSCL 01B

An aircraft configuration consisting of a pair of fuselages
parallal to each other and connected by a main wing and a
horizontal stabilizer which pivot on the fuselages is desgribed.
The pivotal attachment allows the wing to be vawed relative to
the fuselages for high speed flight while at the same time spreading
the weight and volume distribution of the aircraft along the
direction of flight. The main wing is curved upward at the tips
to compensate for any roll tendencies caused by its yawed
position. Official Gazette of the U.S. Patent Office

N73-26007*# National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va.

HIGH LIFT AIRCRAFT Patent Application

Willard S Blanchard, Jr. and Joseph L. Johnson, Jr.. inventors
(to NASA} Filed 5 Jun. 1973 15 p
(NASA-Case-LAR-11252-1; US-Patent-Appl-SN-367268) Avail:
NTIS HC $3.00 CSCL Q1C .

An aerodynamically balanced aircraft configuration is dis-
cussed. The design reduces the effects of large nose-down pitching
moments generated by the flap high-lift forces, the loss of trim
lift during high-lift flight, and the yawing moments caused by
tha loss of an engine without the use of large horizontal and
vartical tails. Drawings of the proposed configuration are
provided. Detailed descriptions of the airframe and controt surfaces
are incloded. ' NASA



N73-26008

N73-26008*§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
QUIET JET TRANSPORT AIRCRAFT Patent Application
Oran W. Nicks. Richard E. Kuhn, Joseph L. Johnson, Jr., Willard
5. Blanchard, Jr., and Tom F. Bonner. Jr.. inventars {to NASA}
Filed & Jun 1873 11 p
(NASA-Case-LAR-11087-1; US-Patent-Appl-SN-367267) Awail:
NTtS HC $3.00 CSCL D1C

An aircraft configuration for reducing jet aircraft noise by
exhausting the engine gases aver the upper surface of the wings
is descrived. Diagrams of typica! instailations are provided.
Advantages and disadvantages of the systern are discussed.

P.N.F.

N73.26009§
[England).
ON AN EXPRESSIOM FOR THE IDEAL WEIGHT OF
SHELL-TYPE FUSELAGES
Guiseppe Gabrielle Dec. 1972 7 p ref
(RAE-Lib-Trans-1688: BR32894; PUBL-58}
HC $3.00

An expression is darived for the ideal weight of fuselages
having the form of a body of revolution with a straight axis, to
which can be compared the forms adopted in modam aircraft,
especially those for passenger transport. From this expression,
which takes into consideration the strength-affecting loads and
their distribution, together with cabin pressurization. a general
formula is deduced to which the empirical farmulas which give
the actusl weight of the fuselages, based on statistically
detesmined data, can be conveniently reduced by adopting suitable
coefficients. Author

Royal Aircraft Establishment, Farnborough

Avail: NTIS

N73-260104
{England}.
INVESTIGATIONS INTO THE LIFTING PROBLEM OF
SLENDER WINGS IN SUPERSONIC FLOW
Arabindo Das and Hans-Holger Schroeder Dec. 1872 47 p
refs Transl. into ENGLISH from Z. Flugwiss (West Germany),
v. 18, no. 7, 1971 p 265-281
{RAE-Lib-Trans-1677; BR32901) Avail: NTIS HC $4.50
Linearized theories applicable to slender wings in supersonic
flow are discussed. The results from the exact linear theory. the
extended theory of slender bodies, and the theory of very slender
bodies are compared. The following subjects are examined: (1)
the nature of the transition from a subsonic to supersonic leading

FMoyal Aircraft Establishment, Farnborough

adge, (2] the magnitude of the suction force at the wing leasing .

edge, (3) the effects of viscosity on the wing flow, and (4) the
nontinear influences associated with increasing Mach number
and increasing incidence. Author

N73-26011#
(England).
EFFECT OF SONIC BOOMS ON BUILDINGS: REPORT OF
THE FINAL SYNTHESIS
A. Chaumette Jul. 1972 66 p refs Transl. ino ENGLISH of
Cantre Sci. et Tech. du Batiment, Paris, Report. 1 Mar, 1971
{RAE-Lib-Trans-1633: BR32285) Avail: NTIS HC §5.50

A program to measure the effects of sonic beoms on light
building structures was conducted. The magnitude of the stresses
imposed by sonic booms are compared with those caused by
the environment, differential movement of materials, variations
in the dimensions due to changes in temperature and humidity,
and ground movements, The conditions under which the stresses
are evaluated are described. Mathematical models are included
1o define the stresses developed. Author

Royal Aircraft Establishment, Farnborough

MN73-26012§
(England).
THE FATIQUE BEHAVIOUR OF AIRCRAFT STRUCTURES
W. Barrois Feb. 1973 61 p refs Transl. into ENGLISH from
Rev. Franc. Meacan. (France), v. 38, 1971 p 41-6§
[RAE-Lib-Trans-1678; BR34102) Avail: NTIS HC $5.2§
After. a reviaw of the qualitative laws for the fatigue behavior
of cornponents tn which notches are presant (because of assembly

Royal Aircraft Establishment, Farnborough
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requiraments} and of components containing undetected cracks
incurred during service, the overall problem of life prediction for
service gircraft structures is discussed from a practical view-
peint. The basic raasons which make exact pradictions impossible
are emphasized. These lsad to the use of the fail-safe concept
for the design of the structure. 41 is also necessary 1o protect
the quality of structuras from the detail dasign stage right through
to the service. maititenance phase, keeping an eye on the true
propertias of the matetigls used, the effects of different fabrication
techniques, quality control procedures and the inevitable material
defacts. Author

N73-260134
(England).
DETERMINATION OF THE LIFE OF HELICOPTER STRUC-
TURAL MEMBERS
R. Prinz Jan. 1973 69 p refs Transl. into ENGLISH from
west German Rept. DLR-Mit1-69-26, 1969
(RAE-Lib-Trans-1520; BR33563; DLR-Mitt-68-26) Avail: NTIS
HC $5.50

Methods tor determining the service life of helicopter structural
members arg presented, Calculated or measured stress-time
functions are investigated, and analytical and experimental
metheds are indicated for their statistical evatuation. The use of
a standard tast load distribution for fatigue investigations on
rotor blades is proposed, which is based on various lead spectra.
A number of possibilities for the fatigue test program are indicated
and the necessity for statistical evaluation of the experimantal
results is explained. Author

Royal Aircraft Estabiishment, Farnborough

N73-26014*} National Aeronautics and Space Administration.
Lewis Rassarch Center, Clevaland. Ohio.
EFFECT OF ROTOR DESIGN TIP SPEED ON NOISE OF A
1.21 PRESSURE RATIO MODEL FAN UNDER STATIC
CONDITIONS
I. J. Loeffler, S. Lisblein, and M. Q. Stockman 1873 21 p
Propased for presentation at 1973 Winter Ann, Meeting of the
ASME, Detroit. 11-15 Nov. 1973
{(NASA-TM-X-68243; E-7555) Awvail: NTIS HC $326 CSCL
01

Pretiminary results are presented for a reverberant-fieid noise
investigation of three fan stages designed for the same overall
total pressure ratio of 1.21 at different rotor tip speeds (750,
800, and 1050 ft/sec). The stages were tested statically in a
15-inch-diameter model lift fan installed in a wing pod located
in tha test section of a wind tunnel. Although the fan stages
produced essentially the same design prassure ratio, marked
differences were observed in the variation of fan noise with fan
operating speed. At design speed, the forward-radiated sound
power level was approximalely the same for the 750 ft/sec
and 900 fifsec stages. For the 1050 fi/sec stage, the design-
speed forward-radiated power lgvel was about 7 db higher due
to the generation of multiple pure lone noise. Author

N73-28015*} National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
APFPLICATION OF FINITE DIFFERENCE TECHNIOQUES TO
NOQISE PROPAGATION IN JET ENGINE DUCTS
Kenneth J. Baumeister 1973 23 p refs Proposed for
presentation at Winter Ann. Mesting of the ASME, Detroit,
11-15 Nov. 1973
(NASA-TM-X-68261; E-7551) Awvail: NTIS HC $3.25 CSCL
20A

A finite difference formulation is presented for wave
propagation in a rectangular two-dimensional duct without steady
flow. The difference technique, which should be useful in the
study of acoustically treated inlet and exhausts ducts used in
turbofan engines, can readily handle agoustical flow field
complications such as axial variations in wall impedance and
cross section area. In the numerical analysis, the continuous
acoustic field is lumped into 3 series of grid points in which the
prassure and 'valocity at aach grid point are separated into real
and imaginary terms. An example calculation is also presented
for the sound attenuation in a two-dimensional straight soft-walled
SUppPressor. Author



N73-28016# National Transportation Safety Board. Washington,
D.C. Bureau of Aviation Safety.
AIRCRAFT ACCIDENT REPORT: NORTH CENTRAL
AIRLINES, INCORPORATED, ALLISON CONVAIR 340/440
{CV-5B0), N9O858 AND AIR WISCONSIN INCORPORATED,
DHC-6, N40433 NEAR APPLETON, WISCONSIN, 29 JUNE
1872
25 Apr. 1973 33 p
{NTSB-AAR-73-9; SA-433} Avail: NTIS HC $3.75

The midair collision of a Convair 340 and a DHC-6 aircraft
near Appleton, Wisconsinton 29 June 1972 is reparted. All
personnel aboard both aircraft were fatalities following the collision
and subsequent impact with Lake Winnebago. The cause of the
accident is considered to ba failure of the flight crews to detect
the presence of other aircraft in time to take evasive action.
Hazy atmospheric conditions existing at the time contributed to
the detect:on problem. Author

'N73-26017# National Transpartation Safety Board, Washington,

D.C.
‘AIRCRAFT ACCIDENT REPORT: DELTA AI'R LINES,
INCORPORATED, MCDONNELL DOUGLAS DC-9-14,
N3305L, GREATER SOUTHWEST INTERNATIONAL AIR-
PORT, FORT WORTH. TEXAS, 30 MAY .1972
13 Mar. 1873 38 p
INTSB-AAR-73-3: SA-432} Avail: NTIS HC $4.00

The crash of a DC-9 aircraft at Fort Worth, Texas airport
on 30 May 1972 is reported. The crash occurred during an
atlempted go-around following a landing approach. The landing
approach was normal, but the aircraft began oscillating after
passing: the runway threshold and . finally struck the runway in
an extreme right wing low attitude. It was determined that the
cause of the accident was an encounter with a trailing vortex
generated by a iarge jet aircraft which preceded the DC.9 to
the runway. . Author

-N73-26018§ National Transportation Safety Board, Washington,

D.C.

AIRCRAFT ACCIDENT AEPORT: MOHAWK AIALINES,
INCORPORATED. FAIACHILD HILLER FH-227B, N7818M
ALBANY, NEW YORK, 3 MARCH 1972

11 Apr. 1973 70 p -

{NTSB-AAR-73-8:- 5A-431) Avait: NTIS HC $5.50

An aircraft accident involving a Fairchild -Hiller-2278 aircraft
which crashed near Albany County Airport, New Yark on 3 March
1972 is discussed. The flight was conducting an instrument landing
approach when the crew reported trouble with the ieft propeller,
The aircraft hit'a house about three mies short of the airport.
It was determined that the cause of the accident was the inability
of the craw to feather the left propelter. Auther

N73-26019§ Federal Aviation Administration. Washington, D.C.
Aviation Ferecast Div.

TERMINAL AREA FORECAST, 1974- 1984

Qct. 1972 387 p

Avail: NTIS $21-50 :

Forecasts for flscai years 1974, 1975, 1976, and 1984 of
the key measures of aviation activity at selected airports are
presented. The total Terminal Area Forecast includes 1,201
airports which meet at least one of the following critevia: (1)
existing tower airport, (2) candidate for a tower, (3} 60 or maore
based aircraft, (4) receives certificated route air carrier service,
and. (5] 20,000 or more ganeral aviation itinerant operations.
The forecasts are prepared to maet the needs of planning personnel
in 'FAA offices ard services with futuré traffic levels at these
airports. Tha report is organized by FAA region and within each
region by state. National and' regional summaries are included
in -the introduction. The airports 'in each state are listed in the
aiphabatical order of the communities they serve. Lacation
identifiers for all existing tower airports are shown in large
bold-face type. All other known airport location identifiers are
shown in standard typewriter style. Airports currently planned
for new. first-time towers are identified by a planned commigsion-
ing date diractly beneath their location identifier (76 airports).

Author
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M73-26020§ Mational Trensportation Safety Board, Washington,
D.C. :
AIRCRAFT ACCIDENT REPORYS: BRIEF FORMAT, US
CIVIL AVIATION. ISSUE NUMBER 3 OF 1972 AC-
CIDENTS
1 May 1973 479 p -
(NTSB-BA-73-4}) Avail: NTIS HC $26.00 ]
Selected aircraft accident reports. in brief format, occurring
in U.S. Civil Aviation oparations during calendar year 1972 are
presented. The 800 General Aviation and 29 Adr Carrier A_ccidents
contained in this publication represent a random selection. The
brief format presents the facts, conditions, circumstances, and
probable cause(s) for each accident. Additional statistﬁcal
information is tabulated by type’ of accident, phase of operation,
kind of flying, injury index, aircraft damage, conditions of light
pilot certificate, injuries, and causal factors, Author

M73-26021*§ National Aeronautics and Space Adrninistration.
Ames Research Centar, Moffett Field, Calif.
A SIMULATOR INVESTIGATION OF THE INFLUENCE OF
ENGINE RESPONSE CHARACTERISTICS ON THE AP-
PAOACH AND LANDING FOR AN EXTERNALLY BLOWN
FLAP. AIRCRAFT. PART 1: DESCRIPTION OF THE
SIMULATION AND DISCUSSION OF RESULTS
James A, Franklin and Robert W Koenig May 1973 79 p
refs
(NASA TM:X-62265} Avail: NTIS HC $6.00 CSCL 01C

- Investigation of the influence of angine response characteris-
tics on approach and landing oparations of a powaered lift aircraft
were carried out in a piloted ground-based simulator. The aircraft
stmulated was a four engine, externally-blown jet-flap configuration
having an 80 pound wing loading and .56 thrust to weight
ratio. Results indicate that for ideal oparating conditions and
minimal pilot raaction delay. substantial reductions in engine-out
wave-off altitude increment and touchdown sink rate for
engine-out landings can be achievad with the fast engine compared
to the slow engine response. However, delays in pilot reaction
of one to two seconds diminish the advantage of rapid thrust
response. A nged exists for some form of automatic cueing of
the pilot or automatic engine control to enable the patential of
rapid thrust response to be realized in improving safety in the
event of an engine failure. ' Author

N73 -26022%§ National Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif.
A SIMULATGOR INVESTIGATION OF THE INFLUEMCE OF
EMGINE RESPONSE: CHARACTERISTICS ON THE AP
PROACH AND LANDING FOR AN EXTERNALLY BLOWN
FLAP AIRCRAFT. PART 2: AERODYNAMIC MODEL
Deonald L Ciffone and Glenn H. Robinson May 1973 70 p
{(NASA-TM-X-62265(2)) Awvail: NTIS HC $550 CSCL 01C
An analysis of the influence of engine respanse characteristics
on the approach and landing of an externally blown flap aircraft
was conducted using flight simulator fagilities, The configuration
of the aeradynamic model .is described. The aerodynamic
characteristics as a function of angle of attack, thrust coefficient,
and flap deflection are presented in tabular form and as graphs.
Author

N73:26023*) McDonnell-Douglas Corp.. Long Beach. Calif. .
THE EFFECTS ON CRUISE DRAG OF INSTALLING
LONG-DUCT REFAN-ENGIME NACELLES ON THE MCDON-
NELL DOUGLAS DC.8-60 AND -61

J. T. Callaghan, J. E. Donelson, and J. P. Morelli May 1973
40 p refs

{Contract NAS3-16814)

{NASA-CR-121218; MDC-J5947) Avail: NTIS HC $4.00 CSCL
o1c

. - A high-speed wind tunnel test was conducted to determing
the effect on cruise performance of installing long-duct refan-
engine nacelles on the DC-8-50 and -61 models. Drag data
and wing/pvlon/nacellg channel pressure data are presented. At
8 typical cruise .condition there exists a very small interference
drag penaity of less than one-percent of total cruise data for
thé Refan instailation. Pressure data indicate that some supersonic
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flow is present in the inboard channet of the inbeard refan nacella
instalfation. but it is not sufficient to cause any wave drag on
boundary layer separation. One pyton modification, which takes
the form of pylon bumps. was tested. It resulted in a drag
penalty, because its design goal of eliminating shock-related
interference drag was not required and the bump thus became
a source of additional parasite drag. Author

N73-26024%% McDonnell-Douglas Corp., Long Beach, Calif.
THE EFFECTS ON CRUISE DRAG OF INSTALLING
REFAN-ENGINE NACELLES ON THE MCDONNELL-
DOUGLAS DC-9
4. T. Callaghan May 1973 41 p refs
(Contract NAS3-16814)
(NASA-CR-121219: MDC-J5948) Awvail: NTIS HC $4.25 CSCL
o1c

A high speed wind tunnel test has been conducted to
detarming the effect on cruise drag for installing larger JTBD
Refan engine nacelles on the Douglas DC-9. Drag data and
wing- and nacelle/pylon/fuselage-channel pressure data are
presented. Reduced pylon spares, raquired to minimiza effects
of the nacelle instaliation on low-speed deep stall, were
invastigated. The reduce span pylons resulted in no adverse
interferance affects. At typical cruise Mach numbers the measured
penalty for the Refan installation was less than estimated due
to a favorable effect of the larger entering engine stream tube
suppressing tha wing upper-surface velocitiss with subsequent
wing compressibility drag reduction. Channel pressures show no
shock waves or boundary layar separations. Authar

N73-28028# Battetle Columbus Labs., Ohio.
A PROGRAM DEFINITION STUDY FOR THE IMPROVE-
MENT OF SHORT HAUL. AIR TRANSPORTATION, VOL-
UME 1: RECOMMENDED PROGRAM PLAN Final Report
Jan. 1973 154 p refs
(Contract DOT-FA72WA-2B20)
(FAA-Q8-73-1-Vol-1} Avail: NTIS HC $3.75

A recommended program plan for Federal-initiative in the
Government’s continued pursuit of an improved short-hayl air
transpostation systemn is presentad. The plan was developed in
response to the broad program requirements set forth in the
contract statament of work and, more specifically, was based
on the system development needs, opportunities, and con-
straints identified in the course of performing the study. It provides
the responsible Government departments and agencies with a
resourca they can use in the formulation snd adoption of an
official plan for short-haul air transportation development.

Author

N73-26028§ Urban Systems Research and Engineering, Inc.,
Cambridge. Mass.
A PLAN FOR THE IMPROVEMENT OF SHORT-HAUL AIR
TRANSPORTATION Final Report
Mar. 1873 251 p
{Contract DOT-FA72WA-2815)
{FAA-QS-73-2) Availl NTIS HC $14.75

A plan for fostering the improverient and development of
the national short haul air transpertation system through ths
vear 1876 is daveloped. In addition, promising areas for short
haul improvement are identified for the period 1872 through
1890. The plan and recommendations are based on a computer
simulation comparisan of alternative short haul concepts which
include wvarious combinations of vehicle types and airport
configurations. Measures such as air travel demand, operating
cogts, revenues, noise impact, and congaestion relief ara utilized
in making these comparisons. Author

N73-28027§ Aeronautical Research Associates of Princeton,
Ing., NI

CALCULATION OF THE WAKES OF THREE TRANSFPORT
AIRCRAFT IN HOLDING, TAKEOFF, AND LANDING
CONFIGURATIONS AND COMPARISON WITH EXPER!-
MFNTAL MEASUREMENTS Final Raport

466

Coleman duPDonaldson, Richard S. Snedsker, and Roger D.
Sulivan Mar, 1973 110 p refs
{Contracts DOT-FA72WA|-308; F44620-69- c- 0089}
{FAA-RD-73-42; ARAP-190) Avail: NTIS HC §7.50

A method is described for the calculation of the initial form
and location of the inviscid rolled-up wake vortices behind wings
having both simple and complex lead distributions such as those
which occur when tha wing is highly Htapped. The method makes
use of the Betz theorems of conservation of vorticity and moments
of vorticity in the wake. It is found that a simple refationship
exists between the radial distribution of vorticity concentrated in
the wake vortices and the spanwise distribution of verticity shed
from the wing. Velocity profilas camputed for the wake vortices
of several aircraft in holding, takeoff, and landing configurations
are shown to compare favorably with those measured at times
up to one minute after fly-by during full scale experimants.

Author

N73-26028§ National Transportation Safety Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPORTS, BRIEF FORMAT,
SUPPLEMENTAL ISSUE, 1271 ACCIDENTS
4 May 1973 103 p
(NTSB-BA-73-5] Avail: NTIS HC $7.25

Raports of aircraft accidents and incidents that occurred in
1971 and have not been included in a prior issue of briefs are
presented. Included are 11 U.S. Air Carrier accidents, 53 .S,
Air Carrier indicents, 14 U.S. General Aviation accidants, and
§7 L.5. General Aviation incidents. Qne Foreign Air Carrier
accident, and 18 Foraign General Aviation accidents that were
investigated by the National Transportation Safety Board are
also included. This publication is the final issue of Briefs of
Accidents that occurred in calendar year 1971, Authar

N73-28029# National Transportation Safety Board, Washington,
D.C

AIRCRAAFT ACCIDEANT REPORT, NORTHWEST AIRLINES,
INCORPORATED, BOEING 747-151, N602US, MIAMI,
FLORIDA
30 May 1873 13 p
{NTSB-AAR-73-12) Avail: NTIS HC $2.00

The aircraft accident involving a Boeing 747 aircraft which
ran off the end of the runway during landing at Miami, Florida
airport on 15 Dec. 1972 is reported. The aircraft had collided
with a flock of gulls during takeoff and number four engina was
shut down. The aircraft was clesred to raturn to the airport.
The cause of the accident was due to ineffective braking capability
of the aircraft on the wet runway and lack of raverse thrust
due 1o shut down of numhber four engine and malunction of
thrust reverser on number three engine. Author

N73-26030*# Linguistic Systems, Inc., Cambridge. Mass.
NOISE CHARACTERISTICS OF A JET AUGMENTED FLAP
CONFIGURATION
Alain Burrand Washington - NASA  Jun. 1973 20 p refs
Transl, inta ENGLISH from {Asronautique et |'Astronautique
(France), no. 39, 1973 p 44-54 Presented at tha 3rd Colloq.
on Aergnautic Acoustics, Toulouse, 8-7 Mar, 1972
(Contract NASw-2482|
(NASA-TT-F-14951) Avail: NTIS HC $3.00 CSCL 23A

_The STOL-type aircraft lift augmenting requires the use of
vary efficiant devices which, however, are likely to be sources
of noise themsalves or may modify the noise generated by the
jot-engines. Among thase davices is the internal-flow jet
augmented flap wherein a jet from auxiliary generators is directed
onto the wing flap upper-surfaca. The noise of this device is to
be added to that produced by the engines. Static tests recently
performead in an anechoic chamber have made it possible 10
investigate tha various possible configurations and to appraise
the effect of numerous parameters. The application of results at
full scele allows the noise level of this STOL type to be
gvaluated. Author

M73-26031*# Scientitic Translation Service, Santa Barbara,
Calif.



SLENDER DELTA WINGS FOR FUTURE SUBSONIC
COMMERCIAL AIRCRAFT .
Martin Lichte Washington NASA Jun. 1973 28 p Transl,
into ENGLISH from Flug Rev. {West Germany), no. 2, 1973
p 27-37
(Contract NASw-2483)
(NASA-TT-F-14949) Avail: NTIS HG $3.50 CSCL Q1C

The serodynamic charactaristics of slender dalta wings for
st_Jbsc_mic commercial aircraft apglications are discussed. The flow
distribution on the wing for various airspeed conditions is
described. The charactaristics of conventional wings are com-
pared with those of the slender delta wing. Graphs of the
performance of the slender delta wing for various conditions of
ground effect, angle of attack, glide conditions, and aerodynamic
stall are included. Author

373-26032# Boeing Co., Seattle, Wash.
apt.
COMMERCIAL JET MAINTENANCE AND RELIABILITY
ADVANCEMENTS
R. T. Dixan Nov. 1972 2% p Presented at FAA 8th ANN.
Intern Maintenance Symp., 28-30 Nov. 1972
Avail: NTIS HC $3.50

A review of the progress made in the pre-World War 2 and
post-World War 2 periods with raspect to the commarcial aviation
mdustry is presented. The tachnigues that have bean devetoped
for use during the design of an aircraft to achiave high reiiability
and low maintenance cost are discussed. A summary of the
latest methods that have been developed for instituting aircraft
maintenance programs and the actions taken 1o achieve maxifmum
efficiency and fowest maintenance costs is reported. Author

Customer Support

N73-26033) Deutsche Forschuhgs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick {West Germany}). Abteilung
Flugmachanik der Luftfahrzeuge.
DETERMINATION OF THE DERIVATIVES OF LONGITU-
DINAL MOTION OF AN AIACRAFT FAOM FLIGHT DATA
BY A MODEL WITH AUTOMATIC PARAMETER ADJUST-
MENT
Ruthard Koahler
ENGLISH summary
{DLR-FB-73-13) Avail: NTIS HC $3.76; DFVLR, Porz: 10 DM

" A circyit for determining the derivatives of an aircraft from
fiight data a1d which needs relatively few computation elemants
at the analog computer is discussed. Since quadratic terms are
also taken into account in the analysis, the polar can be determined
from the ascertained cosfficients in the anvironment of a peint.
The results of an evaluation of flight deta are discussed.

Author (ESRO)

6 Dec. 1972 35 p refs In GERMAN:;

N73-28034# Deutsche Forschungs- und  Versuchsanstalt fuer
Luft- und Raumfshrt, Qberpfatfenhofen (West Germany).
Abteilung Flugbahnen. ,
INVESTIGATION AND APPLICATION OF TWQO METHOOS
FOR DETERMINING TRANSFER-FUNCTION COEFFICIENTS
OF THE LONGITUDINAL MOTION OF AIRCRAFT FROM
MEASURED INPUT AND OUTPUT DATA
Werner Baegel 31 Jan. 1973 81 p refs In GERMAN: ENGLISH
summary - )
{DLA-FB-73-39) Avail: NTIS HC $6.25; DFVLR, Porz, West
Gar, 17,30 DM

The basis and operation of two methods for determining
transfer function coefficients are briefly described. The first may
ba classified as an equations of motian method and the secand
as a response curve fitting method. Variations of the former
method are presented for special cases: A description of the
digital computer programs is given, The methods were im{gstigated
using these programs and digitally simulated input-output data.
The computed results provide infermation describing the
propagation of random and non-random errors. This information
sided in the design of the input function. It also facilitated the
choice of methods for exacuting flight tests and for the reduction
and evaluation of flight tast data, The application of these methods
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to flight data is demonstrated using measurerments of the short
period longitudinal motion of the Piaggio P 149 D aircraft.
. Author (ESRQ}

N73-26036f Eliott-Automation Space and Advanced Military
Systems, Lid.. Camberley {England).
A STUDY TO DEFINE AN EXPERIMENTAL AIRCRAFT FOR
EARTH RESOURCE SURVEYS. VOLUME 1: SUMMARY
Final Report
Jul. 1972 87 p Prepared jointly with Fairay Surveys
{Contract ESTEC-1516/71-EL}
{ESRO-CR(P)-128) Avail: NTIS HC $7.00

The results of a study of a proposed Earth Resources Aircraft
Facility {ERAF) to develop a European capability in the remote
sensing of earth resources are presented. The objactives are
first discussed followed by a description of missions and sensors.
The reasons leading to the selaction of the Fokksr F-27 are
given together with a description of the aircraft. The support
facilities are noted and ownership and orgenization discussed.
The program for aircraft procurement, convarsion and testing is
outlined glong with the program of operations. Finally, costs
and potential problem areas are defined. ! ESRO

N73-26036§ National Transportation Safety Board, Washington,
D.C

AIRGRAFT ACCIDENT REPORT, MACHINERY BUYERS
CORPORATION, LEARJET MODEL 24, N454RN, ATLANTA,
GEQRGIA, 286 FEBRUARY 1973
30 May 1573 14 p
{NTSB-AAR-73-12) Avail: NTIS HC $3.00

The crash of a Learjet Modsl 24 following takeoff from the
Atlanta, Georgia airport on 26 Feb. 1973 is reported. The cause
of the accident is the loss of engine thrust during takeoff due
to ingestion of birds and subsequent loss of control of the
aircraft, Author

N73-26037§ Rochester Applisd Science Associates. Inc., N.Y.
DEVELOPMENT OF A TECHNIQUE FOR REALISTIC
PREDICTION AND ELECTRONIC SYNTHESIS OF HELICOP-
TER ROTOR NOISE Final Report
H. Kevin Johnson Mar. 1973 133 p refs
(Contract DAAJOZ-71-C-0064; DA Proj. 1F1-82208-AA-B2)
{AD-759955. RASA-72-08: USAAMROL-TR-73-B) Avail: NTIS
CSCL 01/3

A helicopter rotor noise prediction program was developed
so0 that the acoustic characteristics of new. untested rotor designs
could be svaluated as well as the effects of basic rotor design
changes on the acoustic signature of existing rotors. The
prediction program is general encugh to be able to consider
future designs in hover and steady state flight for any obssrver
location. The program output is the digital prassure time-history
produced by the helicapter rotors at the observer location. This
pressure time history corresponds to that which would be recorded
by & microphcne piace at the observer location. The program
output can be Fourier analyzed so that the noise spsctrum can
be generated. The digital pressure time history can also be
converted to an analog signal for subjectiva evaluation.

Author {GRA)

N73-Z6038# United Aircraft Corp.. Swatford, Conn. Sikorsky
Aircraft Div.
FIELD-REPLACEABLE ROTOR BLADE POCKET STUDY Final
Report
Piarca A. Meck and Charles V. Gaili feb. 1973 1356 p refs
(Contract DAAJD2.71-C-0022; DA Proj. 1F1-63204-0B-38}
(AD-7B59966; SER-50758; USAAMRDL-TR-72-69) Avail: NTIS
CsCL 01/3 : \
The present CH-54B blade consists of 28 nponstructural
packets of 14 differant configurations bacause of spar taper.
When damaged, these packets have had 1o be replaced at Sikorsky:
because of the present heat-curing adhesive utilized for pocket
attachment. The purpose of this program was to design, fabricate,
and test a field-replaceable pockaet which could be utilizéd in
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any position atong the biade spar and attached with ambient-
temperature curing adhesives at field level to reduca cost and
gliminate shipping time to CONUS. The program was conducted
in threa phasas. Phase | consisted of design, fabrication, and
test of a practical universal pocket. Phase |l consisted of adhasiva
sefaction and qualification testing plus the design and fabrication
of a field jigging kit. Phase |l consisted of a comparison of
the cost of repairing CH-54 main blades using factory support
and by fiefd-replaceabls pocket kits. The study showed that
the pocket design was universally adeptable to any of 27 positions
on the biade and was structurally and aerodynamically adequate.
The adhaesive selected provided acceptable hond strength under
simulated field conditions, and the field potket jigging fixture
was lightweight and capable of being utilized by Army aircraft
maintenance personnal. The study showed that fietd repair with
the universal pocket would result in a rotor blads life-cycle
savings of about $300,000 per year. Author {GRA)

M73-20038f Army Electronics Command, Fort Monmouth,
N.J.

OPTIMAL DESIGN OF HKELICOPTER PRECISION HOVER
CONTROL SYSTEMS
N. M. Purl and R, J, Niemela Apr. 1973 36 p refs
(DA Proj. 1F1-82202-A-97)
(AD-758818; ECOM-4109} Avail: MTIS CSCL 01/2

Modern Control Theory is empioyed to analytically determine
the limit of positional precision with which a helicopter can bs
hovered. Approaches based on Liapunov's Second Method and
a Squared Root Locus Method are formulated to this optimal
control problem. Both of these methods avoid iterative solution
of the Matrix Riccali Eguation. The Sguared Root Locus
Method is developed as a computer algorithm which panerates
optimal control designs as a function of performance index ang
helicopter stability/ control derivatives. Practical design constraints
can readily be intarpreted from the results of this formulation.

Author (GRA)

M73-260280§ Air Force Inst. of Tech.. Wright-Patterson AFB,
Qhio.  School of Engineering.
LARDING APPROACH AUTORIATIC FLIGKT COMTROL
SYSTEM DESIGN VIA REDUCED ORDER OPTIRMAL
CONTROL LAW M.5. Thesis
Jerry DeVerne Plleeger Jun. 1873 89 p vefs
[AD-760125; GGC/MA/73-3) Avail: NTIS CSCL 01/3

A set of optimal feedback gains is used as a basis for
designing a practical longitudinal automatic flight control system
for the landing approach task. A procedure is developed to
give a good first-cut design. The procedurs is systematic and
straightforward. The procedurs is used to design two control
systems for a DC-8 aircraft. In one case it is assumed that
pitch, rate. naormal acceleration, and longitudinal airspeed ara
continuously measured on board the aircraft. The second systam
is similar 1o the first with the exception that longitudinal airspeed
is deleted as ona of the measured variables. These systems
are compared with g high-performance automatic flight control
system that was designed using classical control techniques.
The procedure is also used to design two control systems for a
hypothetical aircraft with direct lift control capability.

Author {GRA}

M73-26041# MNavai Air Development Center, Warminster, Pa.
Air \ehicle Technology Dept,
STATISTICAL REVIEW OF COUMTING ACCELEROMETER
DATA FOR NAVY AND RMARINE FLEET AIRCRAFT FROM
1 JARUARY 9862 TC 1 JANUARY 1973 Semiznnual
Summary Rapont
Thomas A. DeFiore 1 May 1973 38 p rafs
(AD-760321; MADC-13920-2) Avail: NTIS CSCL 01/3

The report is a specialized summary of normal acceleration
data recorded by counting accelerometers. Data are separated
by calendar time and mission category. Only data reported in
the counting accelerometer program are inciuded. Author {GRA}
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M73-26042§ University of Southern Calif., Los Angeles. Dept.
of Aerospace Engineering.
EQUIVALENCE RULE AND TRANSONIC FLOWS INVOLV.
ING LIFT
H. K. Cheng and Mohamaed M. Hafez Apr. 1973 36 p refs
(Contract NQOG14-67-A-0269-0021; NR Proj. 061-192}
{AD-760349: USCAE-124) Avail: NTIS CSCL-01/3

The transonic flow around a thin and smooth configuration
with swapt leading sdge is shown to possess an cutér nonlinear
structure determined principally by an equivalant line source and
an equivalent line doublet. In the lift dominated and intermediate
domains there is an important nonlingar lift contribution to the
equivalent source, which depends on both the axial and the
spanwise lift distributions. This lift contribution is not ¢ompletaly
accounted for by the transonic small-disturbance equation.
Pararnetric estimatas based on existing transonic transport
proposals indicate significant lift effect on the nonlinear outer
flow. Relaxation methods based on second-order difference
schermes are developed 10 solve the reduced lift problem in the
thickness-controlled domain, (Author Modified Abstract) GRA

N73-26043# Boeing Vertol Co., Philadelphia. Pa.
EQUIVALENT ROUTE WINDS FOR HELICOPTER AIR
ROUTES AT HEIGHTS OF 6,000, 10,000 AND 18,000 FEET,
VOLUME 1
D. G. Brown, R, J. Cooper, and R. D. Spragg Apr. 1973
321 p refs 2 Vol
{AD-760252. D210-10600-1-Vol-1) Avail: NTIS . CSCL 01/2
Equivalent headwinds or equivalent winds are computed using
Sawyer's method for approximately 4400 strategic world air routes
contgined in Yolumes 1 and 2. The seasonal mean equivalent
wind and its standard deviation and the annual 6O-, 75-, and
B5-percent reliability aqiivalant winds are tabulated. Route winds
are computed for the 5000, 10,000, and 18,000 foot levels.
An IBM 360/65 program was used to compute the equivalent
winds. Input data for the program consist. for each level, of a
grid cemposed of the mean vector wind and the standard vector
deviation at the intersection of each 5 degrees of latitude with
sach 10 degrees of longitude between 60 degrees S and 60
degrees N and at the intersaction of each 5 degress of latitude
and each 20 deqgrees of longitude south and north of 6O
degrees $ and 60 degrees N respectively. In addition to the
equivalent winds, great circle distances are computed and
tabulated for each route. Author (GHA)

MN73-26044§1 Boeing Vertal Co.. Phitadeiphia, Pa.
EQUIVALENT ROQUTE WINDS FOR HELICOPTER AIR
ROUTES AT HEIGHTS OF 6,000, 10,000 AND 18,000 FEET.
VOLUME 2
D. 5. Brown, R. J. Cooper, and R. 0. Spragg Apr. 1973
260 p refs 2 Val.
{AD-760253; D210-10600-2-Vol-2) Avail: NTIS CSCL 01/2
Equivalent headwinds or eguivalent winds are computed using
Sawyer's method for approximately 4400 strategic world air routes
contained in Volumes | and (. The seasonal mean eguivalent
wind and its standard deviation and the amnual 50-. 75. and
85-percant raliability equivalent winds are tabulated. Aoute winds
ara computed for the 5,000, 10,000, and 18,000 foot levels.
{Author Modified Abstract) GRA

M73-26165f Hughes Aircraft Co., Culver City, Calif. Antenna
Dapt.
RADIATICN FROM SLOT-FED DIELECTRIC SLAES
Alfred T. Villeneuve Dec. 1872 5% p refs
{Contract F19628-72-C-0145; AF Proj. 4600}
{AD-760129; HAC-Ref-C5350; Rept-2765.31/420:
AFCRL-TR-73-0088] Avail: NTIS CSCL 09/5

The report contains analyses of the radiation characteristics of
grounded dielectric slabs faed by slots in the groundplane. Two
configurations are examined, one in which a semi-infinita slab
covars the slot, a second in which a finite slab does not extend
over the slot. The slots are parallel to the slab edges so that
only TM mode propagation is considered. Integral equations &re
derived for the fields at tha ends of the slabs and approximate
solutions are obtained. MNumerical results in the form of



radiation patterns are given for the case of the semi-infinite
slab. It is found that the feed pattern is very close to the
space-wave that would exist if the slab were infinite. but differs
from. it in the region near the horizon. The results can be
applied o studies of electronic scanning of finite arrays of slots
in the presence of surface wave structures. Recommendations
for further study are included. Auther {GRA)

L i

ﬂ73-26239#' Advisory Group for Aerospace Research and

- Development, Paris (France).

PROBLEMS IN WIND TUNNEL TESTING TECHNIQUES

" Apr. 1973 165 p refs

(AGARD-R-601; AGARD-601) Avail; NTIS HC $10.25
The design and operation of large wind tunnels for low

épaad and transonic spead conditions are described. The subjects
" digeussed inciude the following: (1} methods for correcting wall
' eanstraints in transonic wind tunnels, {2) interferance effects of

model support systems, {3) minimum required measuring times
1o perform instationary measurements in transonic tunnels, (4)
wind tunns! requirements for helicopters, and. (5) acoustic
considerations for noise experiments at model scale in subsonic
wind. unneis,

N73-26240 Von Karman Inst. for Fluid Dynamics, Rhode-Saint-
Geness (Belgium).
REVIEW OF SOME PROBLEMS AELATED TO THE DESIGN
AND OPERATION OF LOW SPEED WIND TUNNELS FOR
V/STOL TESTING

" Mario Carbonarc /n AGARD Probl in Wind Tunnel Testing

Tech.  Apr. 1873 . 24 p refs

A review is made of a number of operational probtems
agsociated with the wind tunnel testing of V/STOL aircraft
including helicoptars. The foliowing subjocts are discussed: (1)
wall constraints, (2) use of ventilated walls, {3) testing for
ground sffect, and {4) flow disturbances in the tunnel circuit,
Mathematical modals are developed to clarify the theoretical
aspects of wind tunnel operation. Author

N73-26241 Avions Marcel Dassault-Breguet Aviation, Saint-
Cloud (France). Asrodynamics Dept.

SURVEY OF METHODS FOR COARRECTING WALL CON-
STRAINTS IN TRANSONIC WIND TUNNELS

Jean-Ch, Vayssaire /n AGARD Probl. in Wind Tunnel Testing
Tech, Apr. 1973 48 p refs

. The use of ventilated walls in trensonic wind tunnels and
the effect on wall interference corrections are discussed.
Mathematical applications of the extreme cases of zero per-
meability and infinite parmeability are examined, The solutions
are compared and the characteristics of theoretical working
sections are analyzed, Mathematical models are provided to
support the thaorgtiqal considerations, Author

N73- 25242 Aircraft Rasearch Association, Ltd., Bedford
{England}. .
INTERFERENCE EFFECTS OF MODEL SUPPORT SYS-
TEMS
E. C. Carter (n AGARD Probl. in Wind Tunnel Testing Tech.
Apr. 1973 10 p refs

The forms of interference occurring in subsonic and transonic
wind tunnels due to model support systems are discussed. Two
types of model attachment, fear sting and vertical blade sting
are considared and the form and magnitude of interforence terms
are given for some particular examples. The buoyancy interference
in the working section due to a typical sting joint and rolf
mechanism behind a model is considered anc the effect on
drag is evaluated for two typicai bodies, Authar

N73-26243 . Nationaal Lucht-en Ruimtevaartlaboratarium,
Amsterdam (Netherlands).

MINIMUM REQUIRED MEASURING TIMES TO PERFORM
INSTATIONARY MEASUREMENTS IN TRANSONIC WIND
TUNNELS
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N73-26248

J. W. G. VanNunen, G, Coupry {ONERA, Chatillon-sous-Bagneux.
France). and H. Foersching {DFVLR, Gosttingen, Wast Germany)
In AGARD Probl. in Wind Tunnel Testmg Tech. Apr. 1973
2p refs

The minimum required run times for instationary measure-
mants at transonic speads during wind tunnel tests are analyzed.
The subjects discussed are; {1) instationary pressure measuremsnt
techniques, {2) flutter tests, {3} buffet measurements, and [4)
cross correlation techniques. It is concluded that present test
methods requira a minimum running time of ten seconds. It is
suggested that new test techniques may reduce the tima
requirement. Author

N73-26244 Royal Aircraft Establishment, Bedford (England).
SOME CONSIDERATIONS OF TESTS UNDER DYNAMIC
CONDITIONS IN LOW SPEED WIND TUNNELS
D. N. Foster fn AGARD Probl. in Wind Tunnal Testing Tech.
Apr. 1973 4 p refs

The objectives of dynamic tests conducted in low speed
wind tunnels are examined. For a number of specific problems
for measurements under static conditions it is possible that special
techniques and hew aquipment will be required. The two general
areas of consideration are: (1) measurement of oscitlatory
detivatives and (2) measurement of transient motions caused by
gusts and ground effect. it is concluded that the main requirements
for data relevant to dynamic effects can be met under static
conditions over a wida range of variables. Author

N73-26245 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen {Wast Germany). Aerodynam-
ische Varsuchsanstalt.

‘USE OF MODEL ENGINES (V/S$/CTOL) .

E. Melzer and R. Wulf s AGARD- Probl. in Wind Tunnel
Testing Tech. Apr. 1973 17 p  refs

The special conditions requited to conduct wind tunnel tests
of jet aircraft engines are examined. The capabilities for simulation
in atmospheric tunnels are discussed. The problems of testing
in prassurized tunnels are analyzed. An estimation of the energy,
the plants, and the test equipment required for engine simulation
ara listed. Author

N73-26246 Westland Helicopters, Ltd.. Yeouil {England].
WIND TUNNEL REQUIREMENTS FOR HELICOPTERS
I. A, Simons and H. Derschmidt (MBB, Munich} /n AGARD
Probl. in Wind Tunnel Testing Tech. Apr. 1973 10 p refs

The sizes of model which are most suited to various aspects
of wind tunnel tests of helicopters are defined. The scaling laws
and associated constructional problems of small scale rotor
systems are discussed. Tunnel sizes are suggestaed for various
ranges of model size based on a consideration of intarferance
effects. Author

N73-26247 Royal Aircraft Eslabhshment Farnborough (England}.
Agrodynarnics Daept.
ACOQUSTIC CONSIDERATIONS FOR NOISE EXPERIMENTS

" AT MODEL SCALE IN SUBSONIC WIND TUNNELS

T. A. Holbeche and J. Williams /g AGARD Probl. in Wind
Tunnsl Testing Tech. Apr. 1973 30 p refs

Acoustic considerations for noise experiments at model scale
in subsonic wind tunnels are presented. Emphasis is placed on
similarity to flight test conditions, noise measurament constraints
an mode) and tunnel sizes. the parasitic effects of background’
noise, and the various factors contributing to the generation of
noise. Tha specific contributions to tunnel noise from the tunnel
drive fan, the tunnel circuit, the test section mainstream flow,
and the particular test section boundary conditions are dis-
cussed, Author

N73-26248§ National Aviation Facilities Experimental Center,
Attantic City, N.J.
DIGITAL SIMULATION FACILITY/SYSTEM SUPPORT



MN73-26249

FACILITY IMNTERFACE TESTS Final Report, Jgn. - Oct.
1972
R. A. Reyers Jul. 1973 35 p
{FAA-MA-73-33; FAA-RD-73-67) Avail: NTIS HC $3.75

A series of tests was conducted to interface the Digital
Simulation Facility {DSF) with the System Support Facility (S5F)
at the Mational Aviation Facilities Experimental Center [NAFEC),
tncluded were tests of the DSF performance. as well as tests
of the hardware intarface 1o the 3020 computer. and the software
interface to the NAS Model 3di program. This repont describes
these tests and the results obtained. Author

MN73-262489+ Royal Aircraft Establishment, Farnborough {(Eng-
land).
NOISE MEASUREMERTS IN THE RODANE LARGE
WIND-TURRMBEL
Curt Brol 1973 14 p refs Transl. into ENGLISH from la
Rech. Aeraspatiale (Paris), v. 1. 1972 p 47.-51
(RAE-Lib-Trans-1883; BR35413) Copyright. Avail: NTIS HC
$3.00

Noise measurements made on a helicopter rotor in a wind
tunnal are described, The acoustic calibration measuraments made
with the wind-on and wind-off in an empty tunnel are described.
The halicopter noise results are corrected for revarberation and
amplification effects in the acoustically untreated test section by
the simple application of some comparative control measurements
of the nmoise from a basic source at the rotor location in the
tunnel wind-off and free-field conditions outside. Author

M73-28253# Federal Aviation Administration, Washington, D.C.
Office of Aviation Policy and Plans.
AN EVALUATION STUDY OF THE AIRPORT DEVELOP-
MENT-AID PROGRARL, FY 1971 - 1272 Final Report
Raymond T. Uhl Sep. 1972 256 p
[FAA-AV-72-4) Avail: NTIS HC $15.00

This report reviews and analyzes air carrier/reliever airport
grant allocations made in the first two years of the operation of
the Airport Development-aid Program {Fiscal Years 1971-1872}
in an attempt to determine the effectiveness of the program. in
doing 50. it iooks at the nature of asronautical demand, natipnal
airport system requirements, reviews ADAP program procedures,
and analyzes the characteristics of airpon grant allocations. Finally.
the report considers the program with respect to congestion
relief and suggests potential program adjustments 1o increase
the effectivaness of the program. Author

M73-26265f Dougtas Aircraft Co.. Inc., Long Beach, Calif.
PROCEDURES FOR DETERMINATIOM OF AIRPORT
CAPALCITY, APPEMDICES, YOLUME 2 interim Report, Jun.
1972 - Jan. 1973
Apr. 1973 298 p Prepared in cooperation with McDonnel
Douglas Automation Co., Peat, Marwick, Mitchell and Co., and
Am. Airlines, Inc.
{Contract DOT-FAT2WA-2897)
{FAA-RD-73-11-Vol-2) Awvail: NTIS HC $17.00

Appendices are presented in support of the efforts undertaken
in three major areas. These are: {1) The airport planning studies
task was a user oriented effort to define the requirements for
planning toals. Surveys of potential users were made which helped
define the format for the planned Capacity Handbook. Definitions
of airfield capacity and delay were refined. {2) Data collection
involved gathering opearational information relating to airfield
performance at 14 U.5. airports. {3) Models for determining airfield
capacity and delay were also developed. For computational
afficiency it was decided to use analytical techniques for capacity
determination. However, the delay model necessarily had to use
Maonte Carlo simulation. and the appropriate logic was devel-
oped. Author

P73-28264# inois Univ., Savoy.
SIMULATOR MOTIOM IN AVIATION SYSTEM DESIGN
RESEARCH
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Robert C. Williges and Stanley M. Roscoe WMay 1973 28 p
refs Presented 8t the NATQ seminar on Man Machine Reletions,
Utrecht. Netherlands, 2B-30 May 1973

(Contracts NOOO14-87-A-0305-0014; F44620-70-C-0105)
{AD-760048; ARL-73-6/0NR-73-2/AFOSR-73-3) Avail: NTIS
CSCL 01/4 ‘

In three studies, the order of merit of four flight-director/
attitude-indicator displays (moving horizon, maoving airplane,
frequency-separated. and kinalog) was sssessed under three
conditions of simulator motion (no maotion, normal GAT-2
simulator motion, and washout motion), and the results were
compared to flight performance. Comparisons among the studies
were mads o determine whather or notl performance on various
display modes was differentially affacted by simuiator motion
cues, ang if so, what degrees and fidslity of simulator motion
were required to produce results that generalized to flight
performance. 1 was concluded that the presence or absence of
motion cannot only affect absolute levels of performance, but
differemt orders of merit among displays can occur. Specifically,
inappropriate cockpit motion may be more misieading than no
mation, wherseas limited motion in pitch and roll that corrasponds
closely to the angular accelerstions encountered in flight may
be sufficient to produce generalizable research data on the ralativa
merits of flight displays. {Author Modified Abstract} GRA

M73-262687}§ Massachusetts [nst. of Tach., Cambridge.
SIMULATOR EVALUATIOM OF PILOT ASSURARCE
DERIVED FROM AN AIRBORNE TRAFFIC SITUATION
DISPLAY Final Report, 1 Jul. 1971 - 28 Feb. 1972
Jack D. Howell Feb. 1972 170 p refs
(Contracts F19628-70-C-2301: DOT-FA7 1WAI-234})
(AD-749280; FAA-EM-72-3) Avail: NTIS CSCL 01/5

An axtensive seres of tests were run on a transport cockpit
simulation facility to evaluate the pilot agsurance value of airborne
disptays used as traffic situation monitors in high-density
termingl airspace. The twenty professional pilots employed as
subjects were exposed to a set of typical normal and abnormel
tarminal approach situations. Their level of assurance was
determined from their detailed knowledge of each situation,
measured by stop-action guizzes, and the ability to detect conflicts.
Workload or the degres of difficulty the pilots experienced in
acquiring relavant information about the situation was also
regarded as & component of assurance. Specific problem areas
emphasized in the test scenarios were simultangous approaches
to closely-spaced parale! runways., Munder detection and
raselution, and providing a picture for the pilot when discrele
address data links replace curtent ATC party-line communica-
tions, Author (GRA)

M73-26278# Advisery Group for Aerospace Research and
Developmant, Paris (France}. Fluid Dynamics Panel.
FLUID MOTION PROBLEMS IN WIND TUNNEL DESIGN
Apr. 1973 68 p refs
|{AGARD-R-6802; AGARD-602) Awail: NTIS HC $5.50

A series of research papers is presented refating to the design
and operation of low speed and transonic wind tunnels with
particular emphasis on the associated fluid motion problems.

M73-26280 Deutsche Forschungs- und Versuchsanstait fuer
Luft- und Raumfahrt, Porz (West Germany). Inst. fuer Angewandte
Gasdynamik.

THE INFLUENCE OF THE FREE-STREAM REYMOLDS
MURIBER ON TRAMSITION |IM THE BOUNDARY LAYER
DM AN INFINITE SWEPT WING

E. H. Hirschel fn AGARD Fluid Motion Probl. in Wind Tunnel
Design  Apr. 1973 11 p refs

The three-dimensional comprassible laiminar boundary laver
on an infinite: swept wing at different sweep angles is calculated
and stability and transition criteria are applied to it for free-stream
Reynolds numbers ranging from values possible nowadays in
transonic wind tunnels to values typically for full-scale flight.



The distribution of the inviscid flow is taken from experiments
on airfoils, and exhibits for subsonic free stream Mach numbers
suparsonic regions terminating in shack waves at about 20 parcent
chaord length. Results are given for four different wing sections.
The techniques employed and their shortcomings are discussed.

Author

N73-26281
land).
SOME EXAMPLES OF THE APPLICATIOM OF METHODS
FOR THE PREDICTION OF BOUNDARY-LAYER TRANSI-
TION ON SHEARED WINGS

D. A, Treadgold and J. A. Beasley /n AGARD Fluid Motion
Probl. in Wind Tunnel Design Apr. 1973 1p refs

Roval Aircraft Establishment, Farnborough (Eng-

The laminar:boundary layer was calculated for the leading-
edge region of four selacted airfoils for cases whare the
supercritical region is terminated by a shock wave at about
20% chord. The possibility of the boundary layer becoming

turbulent before the shock wave is then considered according

to four diffarent criteria: leading-edge contamination, re-

laminarisation, sweep instability, and Tollmien-Schlichting,

instability. Many simplifying assumptions have had to be made,
since the purpose of the report is to damonstrate how the problem
might be treated. rather than to present difinitive results, and
how the various mechanisms are seen in conjunctian. It is
concluded that much more needs ta be knawn before predictions
can be made confidently with any degree of precision.  Author

N73-26282 Royal Aircraft Establishment, Bedford {England).
THE NEED FOR HIGH-REYNOLDS-NUMBER TRANSONIC
TUNNELS

C. R. Taylor /n AGARD Fluid Motion Probl. in Wind Tunnel
Design  Apr, 1973 13 p refs

The presem generation of transonic tunnels cannot simulate
full-scale flows at critical points of the flight enveloped for many
current aircraft designs and there is an urgent need for new
tunngls which would permit model tests to be made at much
higher Reynolds numbers. Mew tunnels are propased that would
allow good simulations of aircraft shape to be made for a wide
ranga of model tests; this limits the maximum tunnel total pressure
to about 8 bars. A Reynolds number range which covers about
half the full-scale range is advocated, demanding a working section
area of about 25m squared. The tunnefs would have low lavels
of free-stream turbulence and be capable of operation under
conditions giving little heat transfar to the model. Runnlng times
of at least 10 sec ara requirad. Author

N73-26283 Roval Aircraft Establishment, Bedford (England).
ON THE INFLUENCE OF FREE-STREAM TURBULENCE ON
A TURBULENT BOUNDARY LAYER. AS IT RELATES TO
WIND TUNNEL TESTING AT SUBSONIC SPEEDS

J. E. Green /o AGARD Fuid Motion Probl. in Wind Tunnel
Design  Apr. 1973 8 p refs

Published experimental measuremants ara reviewed which
show the turhulent boundary layer to be highly sensitive to
turbulence in the free-stream. In zero pressura gradient, a small
increase in the streamwise rms velocity fluctuation is found to
have the same effect on the shape of the velocity profile as a
fractional ingrease in Raynolds number roughly sixty times as
great. It is concluded that this effect needs to be taken into
account in planning new wind tunnels for subsonic anrd transenic
tasting at high Reynolds number. Further experimantal work is
needad to clarify: the importance of turbulence scale, the influence
of pressure gradients, and influence of radiated pressure (as
opposed to convected vorticity} fluctuations. Author

N73-26284 Deutsche -Forschungs- und Versuchsanstalt fuer
Luft- und Faumfahrt, Berlin {West Germany). Inst. fuer
Turhulenzforschung.

EFFECTS OF TURBULENCE AND NOISE ON WIND TUMMEL
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N73-26291

MEASUREMENTS AT TRANSONIC SPEEDS
Adalbert Timme /n AGARD Fluid Mation Probl. in Wind Tunnel
Design Apr. 1973 12 p refs

Current knowledge is reviewed of the effects of flow
unsteadiness an steady and dynamic measurements on models
in wingd tunnefs at transonic speeds. It is found that -in most
cases the influence of the pressure or velocity fluctuations an
flow patterns such as boundary layers with transition or separation,
bubble flow or shock interaction is guantitatively known from
experiments only for particular parameter combinations. 'No
univessal infermation about the turbulence effect in different
situations is found, nor is there a general theary including all
observed effects at conditions of interest. QOnly in the case of &
turbulent boundary iayer at zero pressure gradient, a guantita-
tive relation is known between the turbulence in the free stream
and the boundary layer development. it is concluded, therefore,
that new experimental work using advanced measuring technigues
and a secured theoratical background is urgently nseded for
planning, new wind tunnels for transonic testing at high Reynolds
numbers. Author

N73.26285 City Univ., London (England). Dept. of Aeronau-
tics.

DESIGN OF VENTILATED WALLS WITH SPECIAL EM-
PHASIS ON THE ASPECT QF NOISE GENERATION

R N. Cox and M. M. Freestone /7 AGARD Fluid Motion
Probl. in Wind Tunnel Design Apr. 1973 T p refs

The parameters influencing the design of ventilated wind
tunnel walls in current use are reviewed, and noise generation
by such walls is analyzed. By drawing an analogy between results
from flows past two-dimensional cavities and the discrete
frequency tones generated by perforated walls, some suggestions
are made about the mechanisms responsible for the tones, Finally
some possible methods of reducing unwanted noise from tunnel
walls are discussed. Author

N73-26288%# National Aeronautics and Space Administration.
Ames Research Center, Moffett Fieid, Calif.
STUDY OF THE FAR WAKE VORTEX FIELD GENERATED
BY A RECTANGULAR AIRFOIL IN A WATER TANK
Dietrick K. Lezius May 1973 10 p refs
(NASA-TM-X-62274} Avail: NTIS HC $3.00 CSCL 20D
Underwater towing experiments were carriod out with a
rectangular airfoil of aspect ratio 5.3 at 4 and B deg angles of
attack and at chord-based Reynolds numbers betwesn 2 x
100,000 and 7.5 x 100,000. Quantitative measuremants by means
of the hydrogen bubble technigue indicated lower peak swir
velocities in the range of 100 to 1000 lengths downstream
than have been measured in wind tunnel of flight tests. The
maximum citcumfarential velocity decayed whereas the turbulent
eddy viscosity increased. This behavior and other known rates
of vortex decay are explained in terms of an analytical solution
for the vortex problem with time varying eddy viscosity. It is
shown that this case corresponds to nonequilibrium turbulant
vortex flow. Author

A

N73-26291%# Kanner (Leo} Associates, Redwood City, Calif.
GROUND EFFECT VISUALIZATION AT LOW SPEED
AROUND AIRCRAFT MODELS
Henri Werle Washington NASA Jun. 1973 27 p refs
Transl. into ENGLISH from Rech. Aerospatiale (Paris}, no. 2,
Mar. - Apr. 1970 p 79-93
{Contract NASw-2481)
{NASA-TT-F-14958) Avail: NTIS HC $3.75 CSCL 20D

The analysis of the ground effect an the flow around madels,
using visualization obtained in a hydraulic test tunnel is discussed.
The ground simulation methods previously developed for
fundamental research have been used for aerodynamic studies
applied to actual aircraft such as Airbus-type air intake, VTOL
jet aircraft, and Concorde with or w;thout simulation of a
downward vertical movement. Author



N73-26292

N73-26292%§
Calif.
THE INFLUENCE OF AN INCLINED JET ON THE FLOW
FIELD IN THE VICINITY OF A LIFTING SURFACE AND
ON ITS AERODYNAMIC COEFFICIENTS
M. Seidel Washington NASA Jul. 1973 &7 p refs Transl.
into ENGLISH from the German Report DFLR-68-20
{Contract NASw-2483)
{NASA-TT-F-14956: DFLR-68-20) Avail: NTIS HC $5.50 CSCL
200

Systematic three-component measurements were carried out
on a lifting surface model {profile NACA 0010 between end
discs) in order to clarify the influance of interfarence of an ehgine
jet on the aerodynamics of a lifting surfece. Changes in the
aerodynamic force coefficients, and in particular the liff, were
determined which are induced by the horizontal or vertical jet.
The most imporant parameters are the position of the jet nozzle
with respect to the lifting surface leading edge and the velacity
ratio of the jet and parallel flow. The experimental installation is
described in detail. Preliminary experiments are discussed which
determine the properties of the jet and its propagation in the
paraliel flow. in addition, results for the jet which is parallel and
perpendicular to the lifting surface ptane are reported. Author

Sciantific Translation Service, Santa Barbara,

N73-26296# Naval Postgraduate School, Montarey. Calif.
APPLICATION OF HOLOGRAPHIC INTERFEROMETRAY TO
DEMSITY FIELD DETERMINATION IM TRAMSONIC COR-
NER FLOW M.S5. Thesis
D. J. Collins and Robert A. Kosakoski Dec. 1972 125 p refs
(AD-759967. NPS-B7CO72121A) Avail. NTIS CSCL.20/4
The successful application of holographic interferometry to
the study of density fields around opaque bodies in wind tunnel
expariments has been reported in the literatura. The prasant
report extends this technigue 1o the study of the asymmetric
flow fields encountered near the wing-fuselage junction of an
aeradynamic model in the transonic flow regime. Finite fringe
interferometry has been used to investigate the three-dimensional
density field about a partially transparent wing-body structure.
The resulting asymmetric density field and shock wave structure
are shown to be an accurate representation of the phenomana
encountered in asrodynamic corner flow. Author {GRA}

N73-26304} FRochester Applied Science Associates, Inc. N.Y.
INVESTIGATION OF THE EFFECTS OF MASS INJECTION
TO RESTRUCTURE A TRAILING TFIP VORTEX AT TRAN-
SONIC SPEEDS Final Technicai Report, 15 Feb. 1972 -
14 Feb, 1973
John C. Balcerak and Andrew D. Zalay Feb. 1973 87 p refs
{Contract NOOO14-71-C-0226; NR Proj. 215-170}
(AD-760363; RASA-73-03) Avail. NTIS CSCL 20/4

The report describes the results of an experimantal research
program which as conducted to assess the effects of mass injection
of the tip vortex on airfoil perfformance in transonic fiow. Balarce
data and schlieren photographs were taken for a rectangular
semispan model with a full-span aspect ratio of 7.35 in the
Mach number cange M - 0.553 to 0.1. The resuits of the
investigation indicata that mass injection of the concentrated tip
vortex does not generate any significant change in airfoil
performance at transonic speeds for the configurations tests.
Schlieren photographs of the compressible flow field showed
that the near field Flow characteristics of the airfoil were not
influenced by mass injection or by passive nozzle characteristics
at transonic speeds. The schlieren photographs showad consider-
able alterations to the vortex wake by the local shock structure
of the airfoil as the lambda shock appeared to disrupt the trailing
vortex independently of mass injection. Author {GRA}

N73-26467§ UT Ressarch Inst., Chicago. Il
TRANSMISSOMETER DEVELOPMENT FOR JET ENGINE
EXHAUST PLUMES Final Report, 1 Jul. 1972 - 2 Mar,
1973

H. T. Betz May 1973 39 p refs
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{Contract NOQ140-72-C-6901)
(AD-7680050) Avail: NTIS CSCL 20/6
The report describas an instrument constructed to measure
the transmission of aircraft jet engine exhausts. This instrument
was designed and built as an experimental breadboard system
to explore the requirements and possibilities of a transmissometer
in evaluating the measurement of optical transmission through
an exhaust plume for charactarizing the axhaust parameters, [t
is designed as an advanced breachoard so that all optical functions
remain flaxible permitting modification as experiance indicates
change. GRA

N73-26469§ General Electric Co., Wilmington, Mass. Aserospace
Instruments and Contral Systems Dapt.
SOLID STATE VERTICAL SCALE AIRCRAFT ENGINE
PERFORMANCE INDICATOR SET Final Report. Apr,
1971 - Apr. 1973 .
Richard L. Skovholt, George H. Cawood, FAobert E. Glusick, Norval
P. Miller, and Wallace W. Thurlov Apr. 1973 93 p refs
{Contract N62269-71-C-0392)
(AD-760351: DF73AEE180) Avail: NTIS CSCL 01/4

The report is the Final Technical Report for Contract Mo
N82269-71-C-0392 entitled Solid State Vertical Scale Aircraft
Engine Performance Indicator Set. A program is reported which
involves the design, fabrication and testing of two sets of solid
state enging instruments. Each set consists of three instruments
which display two channels of Exhaust Gas Temperature (EGT),
Parcent of Engine Fan Speed (RPM} and Rate of Fuel Flow
(FF). This equipment receives the appropriate sensor information
from the actual sensors and transmitters for the ABA aircraft.
The display media is gallium arsenide phosphide LED'S emitting
a red colored light. The display presentation givas bar graph
and numerical readout information. Special techniques were
utilized in the fabrication of the scale plates in order to obtain
sufficient contrast enhancement. {Author Modified Abstract)

GRA

N73-26480%§ National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
EXPERIMENTAL EVALUATION OF 150-MILLIMETER BORE
BALL BEARING TO 3 MILLION DN USING EITHER SOLID
OR DRILLED BALLS
Herbert W. Scibbe and Harold E. Munson 1973 27 p refs
Proposed for prasentation at Joint Lubrication Conf., Atlanta,
16-18 Oct. 1973; cosponsored by Am. Soc. of Lubrication Engr.
and the ASME
INASA-TM-X-68265; £E7566)
131

Seven 150-mm bore ball bearings were run under 8800
Newton {2000 ib) thrust load at speeds from B670 to 20,000 rpm
{1 to 3 million DN}. Four of the bearings had conventional solid
balls and three bearing had dritlled (cylindrically hoflow) balls
with 50 percent mass reduction. The bearings were under-race
coeled and slot-lubricated with Type 2 ester il at flow rates
from 4.35 to 5.80 litars per minute (1.15 to 1.57 gal min).
Friction torque and temperatures were measurad on all bear-
ings. No significant difference in torque was noted, between the
solid and drilled ball vearings. One bearing of each type was
rgrun at 17,800 Newtons {4000 1b) thrust load. The solid bafl
bearings parformed satisfactorily at 3 million DN. However, at
about 2 million DN the drilled ball bearing experienced a broken
ball and cracks appeared in two other balls as the result of
flaxure fatigue. Metallurgical examination of the cracked balls
indicated a brittle structure in the bore of the drillect bails,

Author

Avail: NTIS HC $3.50 CSCL

N73-26481*} United Aircraft Corp.. Stratford, Conn.  Sikorsky
Aircarft Div.

DEVELOPMENT QF HELICOPTER TRANSMISSION SEALS,
TASK 2

T. 5. Hayden and G, H. Keller, Jr. Jul. 1973 78 p ref Sponsored
in part by Army Air Mobility R and D Lab,

{Contract NAS3-15684}

[NJ:‘SA-CH-‘IZOBBE!: SER-50776) Avail: NT!5 HC 36,00 CSCL
11



High speed helicopter transmission seal concepts were
designed, fabricated and tested. The concepts were a dual element
split ring seal and a circumfarential seat. The tests ware performad
in a rig using an actual input quill assembly. The test condi-
tions were salected to simulate transmission operatlon and ware

230 F oit temperature, and a sliding spesd of 8400 ft/min. The

split ring seal exhibitad gross leskage and was considered

unsatisfactory. while the circunderential seal leakage wes less .

than 1 cc./hour; this leakage is within acceptable limits. The
circumferential seal wear was anly to 0005 inches during a
100 hour run {40 starts and stops). During a 40 hour contamina-
tion test {mash silica flour} the seal total wear was a maximum
of 004 inches. This wear is considered acceptabla. Author

1

N73-284B3*{ AiResearch Mfg. Co.. Phoenix, Ariz,

SMALL, HIGH PRESSURE RAT!O COMPRESSOR: ﬁERODY- B

NAMIC AND MECHANICAL DESIGN .
C. A. Bryce, J. R. Erwin, G. L. Perrone. E, L. Nelson. R. K. Tu,
and A, Bosco Jun. 1973 131 p refs
(Cantract NAS3-14306)
(NASA-CR-120941;
3$8.75 CSCL 131

The- Small, High-FPressure-Ratio Cofmpressor Program was

directad towarid the analysis. design, and fabrication of a cantrifugal .

compressor providing a 6:1 pressure ratio and an airflow rate
of 2.0 pounds per second. The program consists of preliminary
design, detailed areodynamic design, mechanical design, and
mechanical acceptance tests. The preliminary design evaluate
radial- and backward-curved blades, tandem bladed impellers,
impeller-and difiuser-passage boundary-layer control; and vana;
pipe. and multiple-stage diffusers. Based on this evaluaticn, a
configuration was selected for detailad aerodynamic and

mechanical design. Mechanical acceptance test was performed -

to demonstrate that mechanical design ObjBC'IIVBB of the raseasch
package wera met, Auther

N73-26490# Bell Helicopter Co., Fort Worth, Tex.

LOW-TEMPERATURE TESTS OF ELASTOMERIC BEARING

ROTORS ON AN OH-68 HELICQPTERA IN THE CLIMATIC
LABORATORY AT EGLIN AFB
C. H. Fagan Feb. 1973 50 p refs
(Contract DAAJO2-72-C-0058; DA Proj. 1F1-62205-A-119)
(AD-759957; BHC-299- 099-587; USAAMRDL-TR 73-8) Avail:
NTIS CSCL 13/9

The results of a program conducted to investigate the
low-tamperature characteristics of rotors equipped with atasto-
meric bearing are reported. An all- elastomsnc, two-bladed main
rator and a production tail rotor, with, elastomeric beanngs installed
in the flapping axis. wera tested on an OH-58 helicopter. Tests
wera conducted at temparatures of 70F, OF, -25F, -45F, -B5F,
and -66F, Twe main rotor pitch-change bearing configurations
were evaiuated. The first was fabricated from natural-rubber
elastomer and the other from broad- temperature range slastomer,
(Author Modifiad Abstract) ) . GRA

N73-265611§ Stanford Research'Inst.. Menlo Park. Calif.
LIDAR QBSERVATIONS OF SLANT RANGE VISIBILITY FOR
AIRCAAFT LANDING OPERATIONS )
William Viezee, John Oblanas, and Ronald T, H Collis 28 Feb
1973 47 p refs '
(Contract F19628-71-C-0152; AF Proj. 66701
(AD-760128; AFCRL-TR-73-0146; SR-1} Avail: NTI3 CSCL
04/2

/Durmg July 1972, a scanning ruby flidar was .operated in
support of the AFCRL fog fiald program at Vandenberg AFS,

California. In addition 10 observations made dusing thermal fog

dispersal tests, backscatter data were collected during 14 separate
periods of dense natural fog. Values of slant visual range computed
from these data are campared with information on the visibility
conditions obtained from available AFCRL mslrurn egntation.
Although no detailed.quantitative evaluation of the lidar observa-

APS-5404-R-Vol-1}  -Avail: NTIS * HC.
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tion was feasible, the data comparison shows that the lidar
provided visibility information compatible with that supplied by
the mora conventional measuring devices. Author {GRA)

1

.

N73-2865494 Hoval Aircraft Estahhshmant Farnborough‘
{Engtand). .

FRACTURE TOUGHNESS OF Al-Zn-Mp- Cu-Mn ALLOYS TO
DTD 5024 .

C. J. Pesl and P. J. E. Forsyth Nov. 1972 48 p rafs
{RAE-TR-72173. BR32731} Avail: NTIS HC $4.50 .

Five. Al-Zn-Mg-Cu alloy forgings were made with different
compositians within the DTD 5024 specification limits to study
the effect of composition variations on fracturs toughness and
tensile properties. Three forgings, of dimensions. 165 mm by
150 mm by 100 mm, were prepared from malts. of similar
compositions axcept for the magnesium contents of 2.2%, 2.7%
and 3.1%.. Two further alioys, containing 5.3% and 6.2% zinc
were cast and forged by the same procedure. The 0.14% zirconium
was then added to the basic ternary alloy to study its grain
refinernent properties and. its effects on the fracture toughness..
It was found that reducing the rnagnesium content within the
specification limits increased the fracture toughness with littla
effect on the proof strength, Reducing the zinc content aiso

- increased the fracture toughness but reduced the proof

strength. The addition of 0.14% zirconium, which was outside
the DTD 5024 specification, slightly raduced the fracture
toughness of the ternary alloy but was found to give good grain
refinement. A rélationship was found between fracture toughnass
and true stress-true strain tensile test data. A conclusion from
earlier work,” that the presence of iron reduced the fracture
toughnaess of the alloy, was considered.” Author (ESRQ)

N73.26678# - MNational Bureau of Standards, Washington, D.C.
A STUDY OF THE DECOMPOSITION PRODUCTS OF
POLYURETHANE FOAM RELATED TO AIRCRAFT CABIN
FLASH FIRES Final Report. Mar. 1971 - Jun. 1972
Maya Paabo and J; J. Comeford Jul. 1873 39 p refs
{FAA Order FAB7-NF-AP-21) ‘
{FAA-NA-73:69; FAA-RD-73-46} Avail: NTIS HC $4.25 .
A laboratory model of a flash fire cell using 8 high voitage
arc as an ignition source was assembled and tested. The cell is
designed to pyrolyze the sample in air while measuring the time
of onset of a flash fire and simyitanecusly allowing withdrawal
of gas samples for analvsls Some of the low molecular weight
products produced from the pyrolysis of flexible palyether type
urethana foams were identified. The flash fire call was used to
compare the flash fire potential of polymers of potential interest
to the aircraft industry, Studies of the role of smoke in flash
fire produced in the pyrolysis of flexible urethanes were undertaken.”
Flash fireg in the ceil wers recorded on motion picture film.
Author

WN73-26679%# National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va.
FLIGHT-SERVICE EVALUATION OF COMPOSITE STRUC-
TURAL COMPONENTS
H. Benson Dexter Washington Jul. 1873 38 p refs
{NASA-TM-X-2761; L-8474) ‘Avai: NTIS HC $3.00 CSCL
t1h . . ’
A review of programs aimed at flight-service avaluation of
composite materials in various applications is presented. Thess
llight-service programs are expected io continue for up to §
vears and include selective rainforcement of an aurplane center
wing box a helicopter tail cone, and compaosite replacements for
commercial aircraft speilers and fairings. These longtime
flight-service programs will help provide the necessary information
required by commercial airlines to commit advanced composites
ta aircraft structures with confidence. Results of these,programs
will provide information concerning the stability of composite
materials when subjectad to various filght environments, Author



N73-26604

N73-26604§ Navat Ordnance Lab., White Oak, Md.
HYDROLYTIC STABILITY OF TWO NEW POLYURETHANE
POTTING COMPOUNDS
Richard 0. Ezall and Joseph M. Augl 4 Apr, 1973 16 p refs
(AD-758972; NOLTR-73-42) Avail: NTIS CSCL 11/8

Two new potting compounds have been prepared in a joint
effort by the Hystl Company and the MNaval Ordnance Laboratory.
Thase compounds have much greater hydrolytic stability than
do some potting compounds previously used in Navy aircraft,
The report summarizes work which shows the hydrolytic stability
of the compounds. GRA

N73-26612 George Washington Univ. Washington, D.C.
SIMULTANEOUS EQUATION PRODUCTION FUNCTIONS
(COBB-DOUGLAS TYPE} FOR DECISIONS PERTAINING TO
SEA BASED TACTICAL AIR RESOURCES Ph.D. Thesis
Chantee Lewis 1972 220 p
Avail. Univ. Microfilms Order No. 72-33040

The need is discussed for improved analytical aids 1o assist
management in making allocation decisions cancerning the
optimum allocation of military aircraft resources. C-D production
functions in the area of sea-based tactical air resources. A
simulaneous eguation model posed. Five cases (F4.), AT7E, AB,
AA4E, and E-2) are analyzed in depth and the model appears to
fit and explain the variation in the data quite well {R squared
ranges from B84 to .951). Pradictions based upon the model
merit serious consideration in view of the close fit and the analysis
of the residuals indicating the main error is of the random
covariance type. No significant bias in the data has been detsctad.
The small covariance error appears to be due mainly to the
noisy maintenance observations, Dissert. Abstr.

N73-26640# Environmenal Technical Applications Center (Air
Force), Washington, D.C,
WORLDWIDE AIRFIELD CLIMATIC DATA. EASTERN
EUROPE, AND USSR, VOLUME 11, PART i1: CLIMATIC
DATA SUMMARIZATION
Apr. 1873 182 p refs
{AD-769794) Avail: NTIS CSCL 04/2

The summatization is a part of a series of compilations which
is worldwide in scope. It consists of climatological data pertaining
to various weather-associated paramaters for selected airfields
and for the climatic areas in which they are located. The series
itself, when complete, will include data for several thousand
stations. This Part 1 of Volume XI contsins information for
stations located in Eastern Europe and the U.S5S.R.

Author (GRA}

N73-26641§ Environmental Technical Applications Centsr (Air
Force). Washington, D.C.
WORLDWIDE AIRFIELD CLIMATIC DATA.
EUROPE, AND USSR, VOLUME 11, PART 2
Apr. 1973 486 p refs
{AD-769795) Avail: NTIS CSCL 04/2

The summarization is a part of a series of compilations which
is worldwide in scopa. [t consists of climatological data pertaining
to various wesather-associated parameters for selected airfields
and for the climatic araas in which they are located. The series
itself. whan complate, will include data for several thousand
stations. This Part 1 of Volume X! contains information for
stations located in Eastern Europe and the U.S.5.R

Author (GRA}

EASTERN

N73-26648) Air Weather Service, Scott AFB. lIL
CATALOGUE OF LOCAL FORECAST STUDIES: INDEXES
Jdan. 1973 280 p refs
{AD-760091; AWS-PAM-0-13} Avaik NTIS CSCL 04/2

Air Weather Service Pamphlet 0-13 is published to inform
AWS activities of local forecast studies which are already available
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and whera they may be obtained. It will assist AWS personnel,
who are planning newer studies by furnishing reference t0 earlier
studies of similar nature and to studies from various locations
having analogous problems. Such studies can be used sffectively
for planning approaches to the local problem and selecting the
parameters to be used. With few exceptions, studies listed in
this pamphlet are included in the master file of focal forecasting
studies maintained at USAFETAC. Author {GRA)

N73-26663§
Washington, D.C.
RECOMMENDED BASIC CHARACTERISTICS FOR AIR-
BORNE RADIO HOMING AND ALERTING EQUIPMENT FOR
USE WITH EMERGENCY LOCATOR TRANSMITTERS (ELT}
9 Mar. 1973 18 p refs
(RTCA-SC-124; DO-154) Avail: NTIS HC $3.00
Recommended basic characteristics for airborne radio homing
and alerting equipment operating on the frequencies of 1215
and/or 243 MHz are presented. There are three categorias
identified by system concept. The use of these characteristics
by manufacturers and users is recommended as a maans of
assuring that the equipment will satisfactorily perform its intended
function under alt conditions. In recagnition of the dependent
relationships of the components of the system and the undasir-
abitity of inhibiting component design, these characteristics were
developed on a system basis. This does not preclude the use of
a one-channel receiver operating on 121.5 or 243 MHz which
incorporates homing capability. inasmuch as measured values of
radio equipmant characteristics are a function of the method of
measurement, suggested means of measurement are included.
Author

Radio Technical Commission for Aeronautics,

N73-28684# Federal Aviation Administration, Washington,
D.C.

APPLICATION OF AREA NAYIGATION IN THE NATIONAL
AIRSPACE SYSTEM
Feb. 1973 1556 p refs
Avail: NTIS HC $9.75

The proceedings of a conference to determine the potential
capabilities of area navigation and how it should be implemented
in the National Airspace Systern n an ordaerly manner are
presented, The principal objectives of the conference were as
follows: (1) to determine the advantages of radar navigation,
(2) to develop a radar navigation system design concept for
implementation, {3} to develop an action plan for the definition,
evaluation, and implementation of a radar navigation system,
{4 10 define the minimum equipment operational Tequirements
and accuracy standards for the avionics package, and {5) to
specify equipment carriage requirements for operation within a
radar navigation air space. Author

N73-266654 Collins Radio Co.. Cedar Rapids, lowa.
EVALUATION OF EXISTING VOR. LOCALIZER, AND
GLIDESLOPE RECEIVING EQUIPMENT: IN 60-kHz/150-kHz2
ENVIRONMENT, INDIVIDIAL TEST RESULTS, VOLUME 1
Final Report
Wayne Ashby Jan. 1973 146 p
{Contract DOT-FAT2WA-2772}
{(FAA-RD-73-1-Val-1; Rept-523-0764695-00111M])
NTES HC $9.50

Each receiver was tested under various conditions of
interference in a simulated environment with an interfering
adjacent channel signal (50 kHz VYOR and Localizer; 180 kHz
Glideslopel, Some 61 types of receivers, representing all user
groups, were tested to provide data on which to base geographic
facility separations. Test procedurs and criteria are described
and the basis for the selection of the receiver types is tested.
Receiver tast data for various interference situations &re
tabutated. Author

Avail:

N73-26667# Collins Radio Co. Cedar Rapids, lowa,
CONTROL-DISPLAY TESTING REQUIREMENTS STUDY
Final Report, 24 Jan. - 24 Jul. 1972

Kenneth E. Duning, Craig W. Hickck, Kenneth C. Emerson, and



Warren F. Clement (Systerms Tech., Incl)
refs
(Contract F33615-72-C-1022)
{AD-75953%; Rept-523-0764468-00111M; AFFDL- TR 72-122}
Avail: NTIS CSCL 17/7

Control-display problems in terminal area navigation and zero
visibifity landing are identified along with refated cansiderations
for control laws and computations and requirements for Sensors.
Test and development program plans for research, development,
and testing of controls and displays for full use of the capabilities
of the microwave landing system are presented. Criteria and
measurements for development and testing controls and displays
are discussed. Procedures for evaluation of system performance,
pilot performance, pitot "acceptance, and safety are included.
Alternative techniques for measuting pilot workload are outlined.
Coordinated use of theoretical analysis, simulation, and flight
test for development and testing of control-display systems is
discussed. {Author Modified Abstract) GRA

Dec. 1972 187 p

N73-26687}
(England}.
ON THE REDUCTION OF THE INTRINSIC NOISE AT SOUND
TRANSDUCERS IN AIR FLOW (LITERATURE SURVEY)
S. Waldschutz Dec. 1972 64 p refs' Transl. into ENGLISH
from Deutsche Luftund Raumfahit report DLR-Mitt-68-31
(RAE-Lib-Trans-1660; BR33084, DLR-Mitt-68-31) Avail: NTIS
HC $5.25

A survay of the accessible literature dealing with the
reduction of the intrinsic noise from sound transducers was made.
The cited literature refers predominantly to the intrinsic noise of
sound pressure Iransducers in air flow at flow velocities that
are smaller than the veiocity of sound. Authar

Rayal Aircraft Establishment Farnboraugh

N73-26688% ¢ National Aeronautics and Space Admmlstratlon
Langley Research Centér, Langley Station, Va.
ACOUST!C IMPEDANCE OF CURVED MULTILAYERED
DUCT LINERS
William E. Zorumski . Washington ' Jul. 1973 12'p ref
{NASA-TN-D- 7277 L-8887) Awvail: NTIS HC $300 CSCL
204

The effect of curvature of annular duct liners on the liner
acoustic impedance is examined. Exact equations are derived
for the impedance of point reacting liners which are made from
an arbitrary number of thin cylindrical layers of porous materiat
separated by small radially oriented cells. Equations are given
for liners with convex curvature and for liners with concave
curvature. For ducts with small curvature, it is shown that these

equations reduce 10 the equations for a flat liner. It is shown,
by analytical and numerical examples. that the effect of liner

curvature is significant in practical noise reduction problems.
Author

N73-26796*§ General Electric Co.. Cincinnati, Ohio.

PRELIMINARY DESIGN STUDY OF QUIET INTEGRAL FAN

LIFT ENGINES FOR VTOL TRANSPORT APPLICATIONS IN

THE 1980s Final Report

G. R. Rabone and E. Paulson Jun. 1873 280 p

(Contract NAS3-14404}

(NASA-CR-120968} Avail: NTES HC $16.00 CSCL 21E
Praliminary designs of three integral lift fan engines suitable

for commarcia) certification in the 80's were completed. Emphasis

was placed on low cost, simplicity, low noise, low emissions,

minimum weight. and design features meeting all commercial

standards for fire safety and containmgnt. Author

N73-26797*f National Aeronaudtics and Space Admlmstratmn
Lewis Research Center, Cleveland, Ohio,

ADVANCED TECHNOLOGY FOR REDUCING AIRCRAFT
ENGINE POLLUTION

Robert E. Jones 1973 22 p refs Proposed for presentation
at Winter Ann. Maenng of the ASME, Detroit, 11-156 Nov.
1973

(NASA-TM-X-68256; E-7537) Avail: NTIS HC $3.25 CSCL
218
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Combustor rasearch programs are described whose purpose
is to demonstrate significantly lower exbaust emission levels.
The proposed EPA regulations covering the allowable levels of
emissions will require a major technological effort if thase levels
are 10 be met by 1979. Pollution reduction technology is being
pursued by NASA through a combination of in-house research.
contracted programs, and university grants. in-house research with
the swirl-can modular combustor and the double-annular
combustor has demonstrated significant reduction in the levet of
NO(x} emissions. The work is continuing m an attempt to further
reduce these levels by improvements in module desngn and in
air-fuel scheduling. Research on the reduction of idle emissions
has included the conversion of conventional duplex fual nozzles
to aic-assisted nozzles and exploration of the potential improve-
ments possible with fuel stagtng and variable combustor
geometry. Author

N73-26800F Advisory Group for Aerospace Research and
Development. Paris (France).
MODERN METHODS OF TESTING ROTATING COMPO-.
NENTS OF TURBOMACHINES -
M. Pianko, ed. (Serv. Tech. Aeronaut., Paris] May 1873 51 p
refs Partly in ENGLISH, partly in FRENCH Conf. held at Toulouse,
18-21 Sep 18972 .
(AGARD-AG-167; AGARDograph-167} -.Avail: NTIS HC $4.75
The AGARD Propulsion and Energetics Panel conducted a
survey on the methods used to 1est the rotating components of
turbomachines: The objective was 1o assess the advantages and
usefulness of the so-called elementary tests, compared with the
tests conducted on complete turbomachines. Based on a detailed
analysis of the answers received from the questionnaires, and
an exchange of views among the experts appointed by the Panel,
general conclusions are presented on the value and use of cascade
test data; testing and measuring eguipment for cascade tests;
testing techniques for supersonic compressor cascade; tests on
compressor or turbine stage(s), and on a complete compressor
or turbine; Reynolds number effacts; cold testing of turbines,
and compressor stability and distortion tests. Author

N73- 26802# Los Alamos Scientific Lab., N.Mex.
DART TECHNOLOGY DEVELOPMENT Final Report
K. C. Cooper and W. C. Tuwrner Dsc. 1872 40 p refs
{Contract W-7405-eng-36) :
{LA-5017-MS) Avail: NTIS HC $4.00

Technclogy development far a-Decomposed Ammania
Radioisotope Thruster [DART) of 0.01 10 0.1 Ib thrust is reported.
Design, materials and fabrication, and testing results are presented.
Assembly of a rhenium heat exchanger, including nozzles and
inlet tubes, was accomplished with electron baam waealding. A
useful serias of molybdenum-rhenium alloys with from 20 to
46 wt % rhenium was prepared, using electron beam melting
for purity. Molybdenum foam was brazed to maolybdenum sheet,
Diffusion couples were tested at operating conditions, and
compatibility for 500 h was established between: carbon vs
beryllia, carbon vs tungsten, iridiuni vs molybdenum-rhenium,
zirconia vs tungsten, zirconia vs molybdenum, hafnia vs tungsten,
and hafnia vs molybdenum. = Author {NSA]}

N73-26813# Stevens Inst. of Tech, Hoboken, N.J.
Mechanical Engineering.
RESEARCH ON THE FLUTTER OF AXIAL- TURBOMACHINE
BLADING
Fernando Sisto and P. V. K. Perumal 2 May 1973 40 p refs
{Contract NOOQ14-67-A-0202-0016; NR Proj. 094-363)
(AD-760354, ME-RT-73003) Avail: NTIS CSCL 21/5

An analytical method for predicting the perturbed asrodynamic
reactions of & harmonically oscillating flat plate airfoil with time
dependent point of separation is presented. It is shown that
this method in conjunction with an empirical knowledge of the
time history of the separation point can’ predict stall flutter,
Numerical results are presented and compared with existing
thearatical and experimantal results. Author {(GRA}

Dept. of



N73-26917

.2@917*4 Martin Marietts Corp., Orlando, Fla.
?’EgSZAUﬁUg OF TERMS EFOR INFORMATION ON ME-
CHANICE OF STAUCTURAL FAILURE
Jr, Carpentar J. L. and Nestor Moys Jun, 1973 28 p
{Conttact NAS3-168681)

(NASA-CR-121199: OR-126841%) Avail: NTIS HC$350 CSCL
20K

A Thesaurus of approximately 700 subject terms used to
describe the six problem greas in the mechanics of structurel
failure ia prosentad. The initial critaria for the sqlection qf tarma
are thair significance and frequency of uss in tha literstura
dascribing the machanics of structural failure, The purpose of
the Thessurus is to provide the Aerospace Safety Research and
Data Institute a fHist of key works and identifiers that afford
offactiva retrievel of information ragarding failure modee and
mechanisms for aergspace structures. The Thesaurus includes
both B conventional listing of subject terms and a ey Words
In Context (KWIC) listing. Author

M73-20919°§ Martin Marietta Corp.. Qriando, Fla.
AEGIETER OF SPECIALIZED SOURCEB FOR INFORMA-
TIOR ON PAEEHANICSE OF STRUCTURAL FAIURE
Jamge L. Carpanter, Jr. end Frank J. Depry  Jun. 1973 30 p
(Contract NAS3-16681)
{NASA-CR-121201; OR-12843) Avail: NTIS HC $3.60 CSCL
20K

Spacislized information eources thet genarato information
relgtive to oix problgm sresn in gorospace mechanics of ctructural
failure oro idemifisd, Seleetion for inclusion wes based upon
infarmation obtained from tha individusl knowledge and pro-
feonlonol contacts of Martin Meriattn Agrespace staf! memberp
and the information uncovered by the siaff of technical raviewara,
Activitigs ligtod perform beaic or spplied research reloted to tho
mochanice of ptructure! failurg and publich the rosults of such
ragenrch. The purposa of the ragistar it 1o presant, in sasy refarnce
torm. original sources for depandable information regarding folure
rmodos and mechonioms of Qeronpaco struciures. Authar

N73-26920%§ Martin Marietta Corp., Orlando, Fla.
BIBLIDGRAPHY OF INFORMATION ON MECHANICS OF
STRUCTURAL FAILURE
James L. Carpenter, Jr., Nestor Moya, Richard A, Shaffer, and
D, Michaet Smith Jun, 1973 116 p refs
{Contract NAS3-16681}
(NASA-CR-121202; OR-12644) Avail: NTIS HC $8.00 CSCL
20K

A bibliography of approximately 1500 reference citations
selated to six problem areas in the mechanics of failure in
asrospace structures is presented. The bibliography represents a
search of the litarature published in the ten year period 1962-1972
and is largely fimited to documents published in the United
States. Listings are subdivided into the six problem areas: {1}
fife prediction of structural materials; (2) fracture toughnass data;
(3) fracture mechanics analysis; {4} hydrogen embrittlement; (5)
protective coatings; and {8) composita materials. An authar index
is included. Author

M73-26925%# MNational Aeronautics and Space Administration.
Langley Research Center, Langley Station. Va.
GEMERAL CONSIDERATIONS FOR STRUCTURAL |MSPEC-
TION OF OLDER AIRCRAFT '
Hetbert F. Hardrath Washingten Jul. 1973 11 p refs
(NASA-TM-X-2845; L-9187) Avail: NTIS HC $3.00 CSCL
oic

Generalized considerations for structural inspections nesded
to maintain airwarthiness of older aircraft are reviewed. Recom-
mendations are made 10 account for accumulated service usage
by counting flights rather than flight hours, to ingpect structures
mada of flaw-sensitive materials more freguently than those made
of flaw-tolerant materials, and to inspect structures having fittle
redundancy more frequently than those having more redundancy.

QOccasional destructive inspections of high-time aircraft are.

suggested as being useful, but expensive, sources of either
continued confidence of impending problems. Author
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M73-26927*§ WNational Aeronautics and Space Administration.
Langtey Research Center, Langley Station, Va.
AUTOMATED PROCEDURE FOR DESIGN OF WING
STRUCTURES TO SATISFY STRENGTH AND FLUTTER
REQUIRERENTS
Raphael T, Haftka Washington Jul. 1973 34 p refs
{NASA-TN-D-7284; L-8582} Awvail: NTIS HC $3.00 CSCL
01C

A pilot computer program was developed for the design of
minimum mass wing structures under flutter. strength. and
minimum gage constraints. The wing structure is idealized by
finite elements, and secand-crder piston theory aerodynamics is
used in the futter calcutation. Mathematical programing mathods
are used for the optimization, Computation times during the
design process are reduced by three technigues. First. iterative
analysis methods used to reduce significantly reanalysis times.
Second. the nurmber of design variables is kept small by not
using a one-to-oneé correspondence between finite elements and
design variables. Thitd, a technique for using approximate second
derivatives with Newton's method for the optimizaton is
incorporated. The program output is compased with previgus
published results. It is found that some flutter characteristics.
such as the flutier spesd, can display discontinous dependence
on the design variables (which are the thicknesses of the structural
elements}. It is concluded that it is undesirable to use such
quantities in the formulation of the flutter constraint. Author

M73-269824 National Aviation Facilities Experimantal Center,
Atlantic City, N.J.
THE USE OF GROUND COYER MATERIALS TO SUPFRESS
FUEL SPILL FIRES Fine! Report, Jul. - Oct. 1972
George B. Geyer, Lawrence M. Neri, and Charles H. Urban Jul.
1973 21 p wefs
{FAA Proj. 081-431-030)
{FAA-NA-T3-13; FAA-RD-73-74) Avail: NTIS HC $3.25
Small-scale experiments were conducted to determine tha
efisctiveness of crushed and graded stone aggregate in preventing
or retarding the rate of flame propagation from 3 fixed-ignition
source when it was employed as a simulatad ground cover material
under controlled experimental conditions, for each of thrae
aviation fuels. Tests included tha use of loosely packed aggregste
and no-fines concrete made with tha same material. No significant
difference in the rate of {lame spread was noted batween the
loasely packed aggregate and no-fines concrete under equivalent
test conditions. The experiments showed that the effsctiveness
of an aggregate in retarding flame propagation was 8 function
of its size and the flash point of the hydrocarbon fue! and of its
depth below the surfaca of the simulatad ground cover. The fire
suppression and,v‘or containmant affectiveness of the ground cover
materials increased as the size of the aggregate decreased and
the flash point of the fuel increased and as the depth of the
fust below the surface of the stone increased. Author

MN73.-28970§ Netional Reseerch Council of Canada, Dttawa
{Ontariol.
QUARTERLY. BULLETIN OF THE DIVISION OF WMECHAM-
CAL ERGINEERING AND THE NATIOMAL AERONAUTICAL
ESTABLISHMENT, i JANVARY - 31 MARCH 19873
31 Mer 1973 92 p refs
IDME/ NAE-1973(1)) Avail: NTIS HC $8.76

Resaarch projects conducted by the Natlonal Aeronauticel
Establishmant and the Divison of Enginsering in' Canada are
discussed. Tha specific items presentad ara: (1) subspan oecillation
of bundled power conductors, [2) Jet fusl spacifications, (3) very
low fraquency navigation developmants. and (4} disparsion of
airborna pollutants in the lower atmosphare. A listing of
projects baing conductad in various laborataries of the orgsnization
is included.

N73-26072 Mational Reseerch Council of Cenada, Oitawd
{Ontario). Fuels and Lubricants Lab.



JET FUEL SPECIFICATIONS
L. Gardner and R. B. Whyte /n jts Quart. Bull. of the Div. of
M:ch.Eng.and the Natl. Asronaut. Est. 31 Mar. 1973 p 21-34
refs

Various military and civil jet fusl specifications are compared
and their differences noted, particularly with reference to different
typas of additives which are used on a mandatory or optional

basis. Specification test procedures and their importance in refation -

to limits are discussed and the increased complexity of quality
control over the years since the first jet fuel specifications is
noted. Author

N73-26973 National Aeronautical Establishment, Ottawa
(Ontario). Flight Research Lab.
VLF NAVIGATION DEVELOPMENT AT NAE
C. D. Hardwick /n Natl. Res. Council of Can. Quart. Bull. of
the Div. of Mech. £ng. and the Natl. Aeronaut. Est. 31 Mar.
1973 p 35-43 refs

. Airborna very low frequency navigation systems jn tha context
of both the Omega Navigation System and a system using very
low frequency communications stations are discussed. An airborna
machanization of each system is prasented. Resuits and
comparison of parformance tests of the two systams are provided.
The potential of airborne very low fraguency navigation as &
no-cost alternative 1o lina of sight navigation for remote aress
is amphasized. Author

-,

N73-269824 Air Force Av:omcs Lab anht Patterson AFSB,
Ohio.
AIR FORCE AVIONlCS LABOHATORY TECHNICAL
OBJECTIVE DOCUMENT. FISGAL YEAR 1974, PART T
John V. Balch 1 Apr. 1973 "66 p
[AD-759566: AFAL-TR-73-42-Pt-1} Avail: NTIS CSCL 05/2
Technical Objective Documants {TODs) are prapared by the
Air Force Laboratories for distribution by DDC to provide industry
with Air Force objectives critical te maintaining aerospace
supariority. This TOD prepared by the AF Avionics Laboratory
describes the technology planning objectives for meeting future
Air Force avianics operational needs. Twelve (12) TPOs relating
to the avionics involved in target destruction, penetration survival,
information gathering, systerns avionics, and avionics technology
functions are subdivided into specific goals and further subdivided
inta technical approaches. These planning categories are taken
frarm the labaratory’s annual technology plan. {Author Modified
Abstract) GRA

M73-269874 Defense Documentation Center. Alexandria. Va.
URBANIZATION AND ITS PROBLEMS Bnbhagraphv Report,
Aug. 1955 - Mar. 1972°
Mar. 1973 274 p refs
(AD-756500; DDC-TAS-72-82)" Avail: NTIS C5CL 13/2

The reports in this bibliography consist of urban area problems
particularly in the field of urban planning, noise poliution.
transportation, ‘and housing. The indexes included are corporate
author-monitoring agency, and subject. Author {GRA)

N73-26989¢ Rohr Corp., Chula Vista, Calif.

AIRLINE ECONOMIC IMPACT COMPUTER MODEL.

VOLUME 2; APPENDIX, DETAILED DATA TABLES Final

Report

Gregory W. Jordan, Sydney X. Smith, William L. Metzger (Mitchelt

Res. Assoc.), and Ralph C. Gibson (Mitchell Res. Assoc.) Jun,

1972 181 g

(Contract DOT-FA72WA-2699) -

(AD-749481; FAA-EQ-72-4-Vol-2) Avail. NTIS CSCL 01/3
The report is the Appendix to Aifdine Economic Impact

Computer Maodel. Volume | - Detailed Discussion. [t contains

summary computer output for 12 sample cases. The purpose

of the model is to provide the Federal Aviation Administration

with an effective procedure to rapidly and reliably determine the

economic impact on the U.S. aidine industry of an aircraft sound
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suppression retiofit program under a wide variety of reasonable
assumptions and alternatives. The model is capable of handling
20 airlines, 15 aircraft types, and 20 years. The major
computational areas of the model are: airline traffic. revenue,
investment base, direct operating expenses. retrofit kit cost. change
in direct operating cost due to retrofit, required capital and change
in investment base due to retrofit. critical route revenue loss
due to retrofit, indirect operating costs, airline rate of return on
investment and fare elasticity of traffic demand.  Author (GRA}

N73-26992*} National Aeropautics and Space Administration.
Lewis Research Center, Cleveland. Ohio.
GEOMETRIC FACTORS AFFECTING NOISE SUPPRESION
AND THRUST LOSS OF DIVERGENT-LOBE SUPERSONIC
JET NOISE SUPPRESSOR
Ronaid G. Huff and Donald E. Groesbeck Washington Jul
1973 25 p refs
(NASA-TM-X-2820; E-7393) Avail: NTIS HC $3.00 CSCL
20A

The thrust loss and noise suppression of a divergent-fobe
supersonic jet hoise suppressor wera experimentally determined
over a range of nozzle pressure ratios of 1.5 to 4.0. These
small-scale cold flow tests were made to determine the effect
on thrust and noise of: suppressar length, rearward facing step
height, suppressor divergence angle. and ejector shroud length
and location. Noise suppression was achjeved at nozzle pres-
sure ratios of 2.5 and greater. Maximum lobe jet noise attenuation
of 16 db with thrust loss differences of 1.5 percent campared
to the convergent nozzle were obtained at a nozzle pressure
ratio of 3.5 with an ejector shroud two nozzle diameters long.
Without the ejector the attenuation was 13 db with thrust loss
differences of 11 percent. Short suppressors approximately one
primary nozzle throat diameter long performed as well as longer
suppressors. Rearward facing step height had a significant effect
an noise supgression. Ejector shrouds two nozzle diameters in
length are feasible. Author

N73-26993*# National Aeronautics and Space Administration.
Langley Research Center, Langley Station. Va.
SUPERSONIC AERODYNAMIC CHARACTERISTICS OF
HYPERSONIC LOW-WAVE-DRAG ELLIPTICAL BODY-TAIL
COMBINATIONS AS AFFECTED BY CHANGES IN STABI-
LIZER CONFIGURATION
Bernard Spencer, Jr. and Rogar H. Fournier Washington  Jul,
1873 95 p' refs
INASA-TM-X-2747: L-8640} Avail: NTIS HC $300 CSCL
1A

An' investigation has been made at Mach numbers from
1.50 to 4.63 to determina systematically the effects.of the addition
and, position of outboard stabilizers and wertical- and vee-tail
configurations on the performance and stability characteristics
of a low-wave-drag elliptical body. The basic body shape was a
zera-lift hypersonic minimum-wave-drag body as determined for
the geametric constraints of tength and volume. The elliptical
cross section had an axis ratio of 2 [major axis horizontal) and
an squivalent fineness ratio of 6.14. Base-mounted outboard
stabilizers were at various dihedral angles from 20 deg to minus
90 deg with and without & single center-line vertical tail or a
vee-tail. The angle of attack was varied from about minus B to
27 deg at sideslip angles of O and 5 deg and a constant
Reynolds number of 4.58 x one million_ {based on body length}.

Author

N73-289944 National Aerospace Lab., Tokyo {Japan).
ON THE DRAG DIVERGENCE OF TWO-DIMENSIONAL
AIRFQOILS AT TRANSONIC SPEEDS
Nobuhiko Kamiya Jan. 1973 112 p refs
ENGLISH summary
(NAL-TR-299) Avail: NTIS HC $7.75

An experimental and theoretical investigation of the drag-
divargence on two-dimensional airfoils was ¢onducted. The data
were used to design an airfoil for economical cruise at high

in JAPANESE,
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subsonic speeds. The pressure distributions on optimum airfoils
are discussed. A predominant parametar which determinas tha
drag-divergence characteristics improve as the thickness near
the leading adge decreases. A method is proposed for developing
airfoils with appropriate drag-divargence characteristics.  Author

N73-26699§ Naval Ordnance Lab., White Dak, Md.
STATIC AND DYNAMIC STABILITY OF FREE-FALL STORES
WITH FREELY SPINNIKG STABILIZERS
Frank J. Regan 17 Jan. 1873 101 p refs
(AD-780677: NOLTR-73-19} Avail: NTIS CSCL 19/1

The report is the second in a two-part series of technical raports
on the dynarnics and aerodynamics of free-fall stores using frealy
spinning stabilizers. The first report presented aerodynamic data
on reprasentative free-fall store. This second report axamines
the dynamics of freely spinning configurations with 180-degree
rotational and mirror symmetrias. Specifically, it demonstrates
how spin rate, restoring moment, damping moment and mass
distribution are interrglated to maintain static and dynamic
stability. The effact of stabilizer and forebody asymmeatries on
the magnitude of the rolling trim arm is alsa considered. Stebility
diagrams are developed which present these results graphically.

Author (GRA)

M73-27000f Advisory Group for Aerospace Research and
Development, Paris (Francel.
WMILUTARY APPLICATIONS OF V/STOL AIRCRAFT,
YOLUME 1
Apr. 1973 145 p refs Partly in ENGLISH and parly in
FREMCH Presented at 41st mesting of the flight Mech. Pane!
of AGARD, Brussels, 23-25 Oct. 1872
{AGARD-CP-126-Vol-1} Avail: NTIS HC $9.25

The proceedings of a conference on the military applications
of V/STOL aircraft are presented. Past developments on
exparimental V/STOL aircraft as well as current military doctrine
and operational exparience are discussed. Ongoing and new
development programs are reviewed to provide vigibility to
potential new capabilities. Futurs military applications for V/STOL
aireraft in terms of currently perceived operational requiremems
were analyzed.

M73-27001 Massachusetts Inst. of Tech.,, Cambnidge.
A REVIEW OF PAST AGARD/NATO ACTIONS ON V/STOL
AIRCRAFT AMD THEIR APPLICATIONS
R, H. Miller fn AGARD WMl Appt. of V/STOL Aircraft, Vol. #
Apr. 1973 3p

The 1969 mesting was convened in order to review the
results of an AGARD study, ¥/STOL Comparison Study, conducted
by an ad hoc group of specialists in late 1968 and 1969 and
published as AGARD Advisory Report No. 18. This study reviewed
the status of ewxigting tachnology, giving details of the many
VTOL wshicles which had been built and the lessons learned
from their flight experiences. The report then reviewed the manner
in which further research could be expected to incraase the
effectiveness of such vehicles and the potential mission improve-
ments which would result. The missions considered were attack,
wransport and rescue. Finally a research program was outlined
which hopefully would ensure achieving these improvements.

Author

M73-27002 Avions Marcel Dassault-Breguet Aviation, Saint-
Cloud (France).

WIND TUNNEL FOCUSING PCINT STUDY AND FLIGHT
TEST OF ASSULT MIRAGE 3 5§ [ETUDE ET MISE AU
POINT EN SCUFFLERIE ET EN VOL DE L'AVION DASSAULT

MIRAGE 3 5]
G. DeRichemont /7 AGARD WMil. Appl. of V/STOL Aireraft,
Vol. 1 Apr. 1973 15 p In FRENCH

Flight transition and control problems of tha Mirage 3 (5)
attack aircraft are studied during flight and in wind tunnels.
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Data cover flight variations caused by exhaust. longitudingl
skidding effects, and lift. A comparison was made of test
rasults. Transl. by E.H.W,

N73-27003 Air Force Flight Dynamics Lab., Wright-Patterson
AFB, Ohig. Prototype Div.

A REVIEW OF THE US TRI-SERVICE ¥/STOL PROGRAMS
Bernard Lindenbaum and Daniel E. Fraga /n AGARD Ml
Appl. of V/STOL Aircraft, Yol. 1 Apr. 1973 17 p refs

A brief history of the U.S, Tri-Servica V/STOL Programs is
presented and aspects of propeller-based propulsion systems for
VTOL aircraft 85 represented by the three distinctly differem
design concepts found in tha XC-142A, X-19 and X-22A aie
examined. A comparison of the basic characteristics of these
gircraft is provided in hover and vertical fight, transition and
STOL flight and flight in the conventional made. This includes a
discussion of vehicle performance and efficiencies, handling
qualities, and rethod of flight control. In addition 3 summary of
the major accidents associated with these programs is presented
as well as a brief discussion of ths impact of technology
improvements on future propelier driven VTOL designs.  Author

WN73-27004 Dornier-Werke G.m.b.H., Friedrichshafen {West
Germanyl.

DO 31 EXPERIMENTAL FPROGRAN: RESULTE AND
CONCLUSIONS OBTAINED AND FUTYRE OUTLOOHK
[PROGRAMME EXPERIMENTAL DO 31: RESBULTATS
DBTEMUS ET CORCLUSIONS A TIRER POUR L'AVENIRA]
Radoslay Draganow and Heinz Max /n AGARD Wil Appl. of
V/STOL Aircraft, Vol. 1 Apr. 1973 15 p refs In FRENCH

The technical aspects of the Dornier 31 V/STOL aircraft
and the research project isading to production of the aircraft
ara discussad. The following problems of ¥/ STOL aircraft operation
are discussad: {1} contral of the engina system, {2} stability and
control in hover and transition, {3} jet interference effects, (4}
recirculation and ground erosion effects, and (5) noisa problems.

Author

473-27006 Marine Aircraft Wing {2d), Charry Point, N.C.
AV.-8A HARRIER CONCEPT AND OPERATIONAL PER-
FORMANCE, US MARINE CORPS

T. H, Miller, Jr. and C. M. Baker (Marine Aircraft Group 32,
Beaufort, $. Cl} /o AGARD WMil. Appl. of V/STOL Aircraft,
Vol 1 Apr. 1973 6 p

The design concept and operational performance of the AY-8a
Harrier aircraft are discussed. An analysis of the U.S. Rarine
Corps raguirements and amployment of the aircraft for military
purposes is presented. The use of V/STOL aircrakt in various
military situations is reported. Author

M73-27006 Vereinigte Flugtechnische Werke G.m.b.H., Bremen
{West Germany), ’

VAK 191 B EXPERIMENTAL PROGRAM FOR A V/STOL
STRIKE-RECCE AIRCRAFT

Rolf Riccius and Werner Sobotta
¥/STOL Aircraft, Vat. 1 Apr. 1973

in AGARD Mil. Appl. of
18 p refs

The design, development, and flight characteristics of the
VA 191b strike/reconnaissance aircraft are presented. The
subjects discussed are: {1} research and development test program,
{2) control systams, [3) longitudingl response, {4} hovering and
vartical flight path characteristics. (5) flight control system
transition characteristics, and (6] growth potential. Authar

N73-27007 Canadair, Ltd., Montreal {Quebec).

TESTING AND EVALUATION OF THE CANADAIR CL-BS
TILT WING V/STOL AIRCRAFT

F. C. Phillips /n AGARD Mil. Appl. of V/STOL Aircratt, Vol. 1
Apr. 1973 13 p refs

Avail. MTIS



The teting and evaluation of the CL-B4 til-wing V/STOL
aircraft are discussed. The subjects presented are: (1) the CL-84
prototype program, {2} evaluation program. {3} operational
experience, {4) application to specific military roles. snd (5)
ingtrument flying evaluation, Author

N73-27008 Avions Marcel Dassault, Saint-Cloud (Franca).
EXPERIENCE ACQUIRED DURING THE COURSE OF
FLIGHT TESTS AND OQOPERATIONAL UTILIZATION OF
BREGUET 941 STOL AIRCRAFT . [EXPERIENCE ACQUISE
AU COURS DES ESSAIS EN VOL ET EN UTILISATION
OPERATIONNELLE DE L'AVIDNS STOL BREGUET 941}

J. Czinczenheim J/n AGARD Mil. Appl. of V/STOL Aircraft,
Vol. 1 Apr. 1973 12 p refs |n FRENCH

. The history and performance principles of the Bergust 941
STOL aircraft are presented. Problems encountered during the
coursa of flight tasts and solutions adopted are given. Test data
cover handling qualities, operational charactaristics, rolling stability
an tha ground, and flight qualities. - Transl. by E.H.W.

N73-27009* National Aesronautics and Space Administration,
Washington, D.C. '

NASA PROPULSIVE LIFT STOL TECHNOLOGY PROGRAM
Gerald G. Kayten and William S. Aiken /n AGARD Mil. Appl.
of V/STOL Aircraft, Vol, 1 Apr. 1973 4 p

CSCL 01C
A NASA propulsive-lift tachnology program far short takeoff
aircraft is discussed. In the propulsive-lift program. turbofan engine

power is ‘used to augment the lift of essentially conventional

wings. Potentially important applications of the propulsive !ift
developments for various aircraft operating conditions are reported.
It is stated that the objective of the pragram is to provide technical
information on the design. development. aperation, and ragulation
of propulsive-lift aircrafi. Author

N73-27010* De Havilland Aircraft -Co.. Lid., Downsview
{Ontario}.

THE BUFFALO/SPEY JET-STOL RESEARCH AIACRAFT

D. C. Whittlsy in AGARD Mil. Appl. of V/STOL Aircraft. Vol. 1

Apr, 1973 13 p refs Sponsored in pan by NASA

CSCL 010

The program to design and build a Buffalo/Spey Augmentor-
Wing research aircraft is presented. The development of an
internally blown flap system for the generation of powered lift
is discussed. Modification, developmant, and testing of the
Rolis-Royce Spey engine are reported. The ground tests and
first flights of the aircraft are described and the application of
the internally blown flap concept for short takeoff military transport
aircraft is proposed. Author

N73-27011 British Aircraft Corp., Weybridge {England).
MILITARY ASPECTS OF CIVIL V/STOL AIRCRAFT
N. W. Boorer /n AGARD Mil. Appl. of V/STOL Aircraft, Val. t
Apr. 1973 12 p ref

The rationale of developing a military tactical short takeoff
transport aircraft in an evolutionary pattern in parallal with the
development of civil short takeoff aircraft is presented. The main
characteristics of military and civil short takeoff aircraft are
described. The military requiremants and operatianal considara-
tions of the short takeof! transport aircraft are defined.  Author

N73.27012 Acronaytical Systems Div.. Wright-Patterson AFB,
Chio.

SELECTING A STOL TRANSPORT

Fred D. Orazic, 5t. In AGARD Mil. Appl. of V/STOL Aircratt,
Vol. 1 Apr. 1873 9 p refs

The procedurss for icentifying the proper characteristics of
a short takeoff transport aircraft using current and past
development offorts are discussed. The procedures include: (1)
feasible designs incorporating powerad/lift systems, {2} advanced
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systems (including compasite structures), (3) high flotation landing
gears, {4) vulnerability protection, ($) operating margins and
criteria, (6] aircraft handling gqualities, (7] operating constraints,
and (B) costs. Author

N73-27013
Germanyl,

GEAMAN COMMENTS ON FUTURE V/STOL REQUIRE-
MENTS

Uwe Koester fm AGARD Mil. Appl. of V/STOL Aircraft, Val, t

Bundesministar fuer Verteidigung, Bonn (West

CApr. 1973 2p

A survaey of the V/STOL weapon system developments in
Garmany or with Garman participation is presented. The rationale
for daveloping short takeoff rather than vertical takecff aircraft
is developed. Problems involvad in the engineering of short takeoff
awrcraft are described. The reasons for not formulating concrete
military reguirements for short takeoff aircraft are enumerated.

Author

N73-27014# Utah Univ., Salt Lake City.
PHYSIO-CHEMICAL STUDY OF SMOKE EMISSION BY
AIACRAFT INTERIOR MATERIALS. PART 1: PHYSIOLOGI-
CAL AND TOXICOLOGICAL ASPECTS OF SMOKE DURING
FIRE EXPOSURE Final Repoart. Oct. 1969 - Jun. 1973
I. N. Einhorn  Jul. 1973 86 p refs Sponsored by FAA
{FAA-RD-73-80-Pt-1; FAA-NA-73-70-Pt-1) Avail: NTIS HC
$6.50

A concise review of the physiclogical and toxicological aspects
of smcke during fire exposure has been presented. The parameters,
both chemical and physical, which lead to smoke development,
and subsequently, light obscuration, during thair pyrolysis and
combustion are discussed. Various [aboratory test procedures,
both small-scale and large-scale. have been summarized and a
critiqgue prasanted outlining their usefuiness and problems
encountered in intarpretation of results obtained using these test
procedures. A review of the physiclogical and toxicalogical
parameters affecting survival of humans during fire expasura is
given. Consideration is directed toward the specific hazards
encountered during aircraft accidents invalving fire. Recent reviews
of the medical literature pertaining to fire injury is discussed in
detail. Author

N73-27016# Civil Aeromedical Inst., Oklahoma City, Okla.
FREQUENCY OF ANTI-COLLISION OBSERVING RESFON-
SES BY SOLO PILOTS AS A FUNCTION OF TRAFFIC
DENSITY. ATC TRAFFIC WARNINGS, AND COMPETING
BEHAVIOR
Mark F. Lewis Apr. 1973 6 p refs
(FAA-AM-73-6] Avail: NTIS HC $3.00

Instrument-rated pilots were flown in two-hour simulated
solo missions during which the frequency of traffic, ATC
warnings, and ATC clearances were varied, while the visibility
of the target was held constant at 100%. Each pilot was advised
that his IFR mission occurred under VFR conditions and that it
was his primary responsibility to maintain visual vigitance, although
ATC would endeavor to warn him of pessibte conflicting traffic.
Twa values of traffic frequency wers programmed independently
of two values of ATC traffic warning frequency. The frequency
of competing behavior was varied by independent scheduling of
two valuas of ATC clearance frequency. The data revealed main
effacts from ATC clearances and from traffic warnings, Significant
interactions were obtained for clearances by traffic wamings and
for traffic by traffic warnings. Author

N73.27016§ Federal Aviation Administration, Washington, D.C.
Office of Aviation Medicine. ’
THE AIRCRAFT AS AN
DESTRUCTION
Robert E. Yanowitch and Jack A, Bergin Mar. 1873 7 p refs
(FAA-AM-73-5) Awail: NTIS® HC $3.00

Often the ralationship between the pilot and his aircraft is
such that the aircraft may pe thought of as an extension of the
pilot himsett during the act of flight. 1f this pilot accumulates

INSTRUMENT OF SELF-
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stress in his life with which he can no longer adequately cope,
he may engage in self-destructive acts, some aof these within
tha context of his flying activities, The competent pilot practices
and acquires skills which help him to deal with the stress of
demanding flight situations. However. if this individual exceeds
his piloting capabilities, or is already coping with a high stress
level to his maximum capacity, the additional stress of a particular
flight situation may overload his total coping ability and destruction
of self. both psychalogically and physically, will occur. Authort

N73-27017§ Boeing Co. Seattle, Wash. Commercial Airplane
Group.
THE 727 NOISE RETROFIT FEASIBILITY. VOLUME 2:
UPPER GOAL DESIGN, FABRICATION, AND GROUND
TESTING Final Report, Jul. 1971 - Nov. 1972
J. R. Anderson. H. G, Ridley. and J. W. Smith Nov. 1972
117 p refs
[Contract DOT-FAT 1WA-2637)
(FAA-RD-72-40-Vol-2: DB-601751 Avail: NTIS HC $8.00
The development, design, fabrication. and ground testing of a
flightworthy quiet-nacelle configuration conforming to the FAA
upper neise-reduction goals for the 727 airplane are discussed.
The quiet-nacelle configuration tested consists of a double-ring.
acoustically treated, side engine inlet. acoustically treated engine
fan duct, and a multilobe, variable-geometry ejector/suppressor
in the sngine exbaust system. This quiet-nacelle configuration
was ground tested to obtain comparative gcoustic and perform-
ance data with the production-baseline nacelle, A direct operating
cost {DOC) analysis was prepared based on preliminary retrofit
installation cost estimates and predicted airplane performance
analyses. In addition, a retrofit kit and installation package were
developed to obtain realistic retrofit kit prices, instatlation costs,
and maintenance costs to facilitate the final update of the direct
operating cost analysis. Author

N73-27018§ Booz-Allen Applied Research, Inc.. Bethesda, Md.
STATISTICAL PREDICTION MCDEL FOR GLASS BREAK-
AGE FROM NOMINAL SONIC BOOM LOADS Final
Report
Robert L. Hershey and Thomas H. Higgins (FAA, Washington,
D. C) 30 Jul. 1973 216 p refs
(Contract DOT-FA72WA-2823)
(FAA-RD-73-79) Avail: NTIS

A stetistical modal was developed which can be used te
estimate the probability of glass breakage from sonic booms as
3 function of their nominal ovaerpressure. Other parametsts which
can be taken intg account in breakage probability calculations
with this model include window size, aircraft vactor, boom duration,
and whether the glass was previpusty in good condition or cracked.
A model window population has been devised from available
data which includes the distributions of dynamic amplification
factars and breaking pressures for seven window types. From
computer generation of histcgrams from test data. the distribution
of both sonic boom stresses and glass strengths were found to
be lognormal. By use of the model, it was estimated that thera
would be 1.1 breaks per million panes in good condition boomed
at a nominal overpressure of 1 psf. Author

N73-27019# Collins Radie Co. Cedar Rapids, lowa. Avionics
Div.
CURVED APPROACH PATH STURY Final Report
K. £. Duning. N. B. Hemesath, C. W. Hickok. D. G. Lammers,
and M. L. Goernaat Apr. 1972 1268 p refs
{Contract DOT-FA72WA-2824)
(FAA-RD-73-143; Rept-523-0764756-00111M) Avail: NTIS HC
£8.50

The application of microwave landing systems {MLS} 1w
previde incrgased operational flexibility and improved capacity in
the terminal area is discussed. The performance characteristics
of the various classes of aircraft which influence terminal area
flight path design are identified and documented, Terminal area
operational concepts and flight path families for use in the MLS
environment are developed, and examples of special noise
abatement paths are discussed. The implications uptn cockpit
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eguipment of flying flexible paths in the MLS environment are
addressed. and the performance of cusrant flight control systems
in tracking segmented paths 15 examined. Author

N73-27020%# Pratt and Whitney Aircraft, East Hartiord. Conn.
STUDIES FOR DETERMINING RAPID THRUST RESPONSE
REQUIREMENTS AND TECHNIQUES FOR USE IN A LONG
RANGE TRANSPORT AIRCRAFT
D. M. Newirth and W. W. Ferguson Aug. 1973 65 p
{Contract NAS3-15550} '
(NASA-CR-121243; PWA-4693} Avail: NTIS HC $5.25 CSCL
oi1c

Propuision systems proposed for the next generation of
long-range transport aircraft will utilize advanced technology to
reduce the noise to tevels that will be inaffensive to the community.
Additional reductions can be realized by adopting steeper glide
slopes during the landing approach. The aircraft dynamic
characteristics and methods of obtaining rapid engine responge
during the go-around maneuver from an aborted landing approach
are identified and discussad. The study concludes that the present
levels of flight safety will not be compromised by the steeper
approach, Author

N73-27022*¢ North Carolina State Univ., Raleigh.
Mechanical and Aerospace Engineering.
POINT AND FPATH PERFORMANCE OFf LIGHT AIRCRAFT:
A REVIEW AND ANALYS!S
frederick 0. Smatana. Dalbert C. Summey, and W. Donald Johnson
Washington NASA Jun. 1873 136 p refs
{Contract NAS1-9603)
(NASA-CR-2272) Awail: NTIS HC $3.00 CSCL 01¢

The literature on methods for predicting the performance of
light aircraft is reviewed, The methods discussed in the review
extend from the classical instantaneous maximum or minimum
tachnique to techniques for generating mathematically optimum
fiight paths. Classical point parformance techriques are shown
to be adequate in many cases but their accuracies are com-
promised by the need to use simple lift, drag. and thrust relations
in grder to get closed form solutions, Alsa the investigation of
the effect of changes in weight, altitude. configuration, atc. involves
many essentially repetative calculstions. Accordingly, computer
programs are provided which can fit arbitrary drag polars and
power curves with very high precision and which can then use
the resulting fits to compute the perfermance under the assumption
that the aircraft is not accelerating. Author

Dept. of

N73-27023*} Dayton Univ. Research Inst., Ohio.
EFFECT OF SHEAR ON AIRCHAFT LANDING Tachnical
Report, Jul. 1971 - Nev. 1972
James K. Luers and Jerry B. Reaves Washington NASA Jul.
1973 74 p refs
{Contract NASS-26600)
INASA-CR-2287} Avail: NTIS HC $3.00 CSCL 01B

A simulation study was conducted to determine the effect
of wind shear on aircraft landings. The landing of various type
of commercial and military aircraft was digitally simulated starting
from an initial altitude of 300 feet. Assuming no pilot feadback
during descent, the deviation in touchdown point due 1o verticel
profites of wind shear was determined. The vertical profilas of
wind ghear are defined in terms of surface roughness, Z sub 0.
and stability, L. paramaters. The effects on touchdown due to Z
sub O and L have been calculated for the different type aicoraft.
Comparisons werg mads betwaen the following types of airgraft:
(1) C-130E, {2} C-13BA, (3) C-141, (4) DC-B, (5} Bosing 747.
and (8) &n augmentor-wing STOL. In addition, the wind shear
effect on touchdown resulting from different locations of the
center of gravity and gross waights was also analyzed.  Author

323-27024# Nationa! Trensporietion Safety Board, Washington,

AIRCRAFY ACCIDENT REFORTS, BRIEF FORMAT, US CIVIL
AVIATION

18 May 1973 486 p

(NTSB-BA-73-61 Avail: NTIS HC $26.50



Selected aircraft accident reports, in brief format, oceurring
in U.8. civil avigtion operations during calendar year 1972 are
presented, The 888 General Aviation accidents contained in the
publication represent a random selection. The brief format presants
the facts, conditions, circumstances, and probable causeis) for
sach accident. Additional statistical information is tabulated by
type of accident, phasa of operation, kind of flying, injury index.
aireratt demage. conditions of light, pilot certificate, injuries, and
causal factors. : . . Author

N73-27026¢ Utah Univ. Seit Lake City. Coll. of Engineering.
PHYSI0.CHEMICAL 8TUDY OF SMOKE EMISSION BY
AIRCRAFT INTERIOA MATERIALS. PART 2: RIGID AND
FLEXIBLE URETHANE FOAMS Final Report' .

I. N. Einhorn, M. D. Kanakia, and J. D. Seader Jul. 1873
144 p refs Sponsored by FAA '
(FAA-RD-73-B60-Pt-2} " Avail: NTIS HC §98.25 .

A study was conducted to determine the flammability
characteristics and thermal dapradation of urethare cellular
plastice used in aircraft interiors. initially, model urethane polymers,
raprasentative of Bystemns used in aircraft interiors, ware prepared,
and the effact of the chernical structure of isocyanates and ployols
on parformance during firs exposure were studied. A series of
non-fire-raterded rigid-urethane foems was synthesized and
evaluated to serve @s the basis for further research dirscted
toward the synthesis of fire-retarded systams. Following this, a
geries of fire-retarded rigid foams was synthesized incorporating
reactive and non-reactive fire ratardanta in various concentra-
tions. The flammability characteristics of these cellular plastics
wera avaluatad using test methods for the ease of ignition, flame
propagation, fire endurance, smoke emission, and oxygen index
as critaria‘\ Author

N73-270268%§ Boeing Co.. Wichita, Kans.
STOL RIDE CONTROL FEASIBILITY STUDY :
C. K. Gorden and R. Q. Dodson Washington NASA  Jul
1973 103 p refs . : ' :
[Contract NAS1-11683) : :
(NASA-CR-2276;. D3-9052-1} * Avail: NTIS HC $3.00 ' CSCL
01C ' . .
Tha feasibility of developing a ride-smocthing contral system
for a 20-passenger turboprop STOL transport was assessed. Five
different ride-control system configurations with varying degrees
of complexity, performance, and cost were investigated. Results
indicate that & satisfactery ride-contro! systém can be practically
implemanted on the aircraft with minimum flight performance
degradation. Author

N73-27027%# National Asronautics and Space Administration.
Flight Research Center, Edwards, Calif. R .
PRELIMINARY FLIGHT EVALUATION OF A PALINTED
DIAMOND ON A RUNWAY FOR VISUAL INDICATION OF
GLIDE SLOPE :

Shy W, Gee and Robert C. McCracken Washingten  Aug. 1873
22 refs - .
{NAgA-TM-x-zed»S; H-738) Avell: NTIS HC $3.00 CSCL O5E .

A diamond sized to appear squidimansional when viawed
trom a 3.6 deg slide slope was painted on. the end of a small
genaral aviation airport runway, and a serias of flights was made
10 evaludte its usage 85 8 piloting aid, The pilots could datact
and fly raasonably close 10 the glide slope projectad by t_he
diamond. The flight path oscillations that were recorded during
approaches using the diamond were not significantly . different
from the oscillations that were recorded without - the diamoend;
the difference that di¢ exist could be attributad o converging
on & known projected glide slope in one case, and ﬂvipg an
unknown, random glide slope in tha ather., The rasults indicated
that the diamend would be effective as a means of intercepting
and controlling 8 predetermined glide slops, Other advantages
of the diamond were positive runway identification and greater
aim point visibility. The major disadvantage was a tendency 1o
gverconcenirate on the digmond and consequently to neglect
cockpit instrumants and airport traffic, Author
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N73-27031

N73-27028*4 Scientific Translation Service, Santa Barbara,
Calif. - . .
COMPARISON OF SIMULATION AND FLIGHT TEST FOR
AUTOMATIC STOL LANDINGS . . e
H. Boehrat Washington- NASA. Jul. 1973 22 p Transl. into
ENGLISH from DGLR report on the 3d Meeting of the. DGLR-
Symp. Flight Testing. Technol. (Wast Germany}, Oect. 1972 p
7-28 (Sea N73-19005 10-02) - . -
(Contract NASw-2483) R e
(NASA-TT-F-14995) Avail: NTIS.-HC $3.26 CSCL o1C

The comparison of-simulation and flight test results for
automatic .STOL landings is presented. The subjects discussed
are: (1) description of flight control system; {2) control of flight
path during approach; (3} control of aerodynamic fiow conditions.
{4) description of simulator: {5} influence of nonlinegrity: and
(6) application of-radar for altitude measurement. Adthor

N73-27029§ European Space Resgarch and Technology Canter,
MNoordwijk {Netherlands}. . )
AEROSAT EXPERIMENT USING STRATOSPHERIC BAL-
LOONS D . ' - L
O. L Brown “Mar: 1973 10 p refs. _Preseated at the Intern.
Conf. on Satellite Systems for Mobile Commun. and Surveillance.
London, 13-15 Mar. 1973 ~~ = : . ' N
Avail: NTIS HC $3.00 oo [ -
A stratospheric balloon borne transpander to relay signals:
from a ground station to en. aircraft flying over the sea, the
objective being'to assess and. compare technigues which “could
be used in-an L-band aeronautica! satellite communication system
prior to the final definition of the system. Author. (ESRO)

N73:270304 Lockheed Missiles and Space Co.. Palo Attel Calif.
Pale Alto Research Labr. T - -
STUDY OF HIGH ALTITUDE AIRCRAFT WAXE DYNAMICS,
TASK 2: MODEL DEVELOPMENT Final Report

H. Hoshizaki, ¥. O. Redler, J: W. Meyer, R. J. Conti. and L B
Anderson Jan. 1973. B0 p refs T . . . . :

(Contract DOT-(05-20082), . . :
(PB-218820/9; DOT-TST-73-5) Avail: NTIS HC $3.00 CSCL
04A y . ' -
A chemically-reacting wake model computer program has
been formulated. The wake model program cemputes the wake
height and width from the jet engine nozzls to the point in
time where aerodynamic perurbations are smal). The program
also predicts the detailed chemical reactions that occur in the
jet exhaust flaw. field. (Author Medified Abstract) . GRA

N73.270314 - -Boeirng Commercial Aupiane Co.. Seattle, Wash.
AIRCRAFT HYDRAULIC SYSTEM DYNAMICS Final Report,
Jun..- Dec. 1972 o o o
Alvin W. Waterman,, Arun K. 'Trikha, and Kenngth D. Groom
Feb. 1973 68 .p- refs ’ ’ o
{Contract F33615-72-C-1699; AF Proj. 3145} -
{AD 757637, D6-41108;" AFAPL-TR-73-2] Avail.” NTIS HC
$3.00 CSCL 03/3. . ) o : -
It is desirable to use computerized analysis- techniques in
place of costly ground testing-and outmoded hand calculations
as methods of analyzing aircraft hydraulic system dynamic
performance. The current potential. for accomplishing this
objective was assessed 1o estiablish recommendations for future
development.’ Criteria established as desirable features were the
use of digital programming-and building-black- i:oncgpts in each
of three technical areas (transient. response, frequency response,
and tharmal analysis} needed to describe a composite of system
performance. Basic development work :was -determined. 10 be
accomplished in alt three technical areas, but i no area did
these efforts meet the USAF objectives. Transient response
capability. needs .improvement to simulate frequency-dependent
friction .and cavitation characteristics. Frequency response
programming requires much improvement jn .the technique for
analyzing-pump/system interactions. Thermal analysis steady-state
analysis programming needs to be expanded to provide transient
capability. These .efforts are recommended to be'_'acc_dmplished
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in a coordinated 5-year program with continuoys paralte! effort
being conducted in each of the three technical areas.
Author (GRA)

NT73-27032%
Mass.
ANALYTICAL STUDIES OF THE LIFT AND ROLL STABILITY
OF A RAM AIR CUSHION VEHICLE Interim Report, Jul.
1971 - Jdun. 1972
Timothy M. Barrows Dec. 1972 67 p refs
{Contract DOT-RR-307: TSC Proj. R-3316)
(PB-213820/8; DOT-TSC-FRA-72-10, FRA-RT-73-21|
NTIS HC $3.00 CSCL 13F

A 1am air cushion vehicle {a type of ram wing) is described
schematically and compared with a conventional air cushion
vehicle design. The nonlinear equations for the flow in the cushion
region are derived. A review is made of the most recent literature
on the subject of wings operating in a rectangular channel, and
an approximate solution is developed which shows the reiative
effects of momentum and viscosity on the pressure distribution.
Saveral analytic solutions are presented which show the effect
of a small roll angle on the flow pattern; eguations for the
rolling moment coefficient are also obtained. It is recommended
that future efforts be aimed at developing proper numerical
technigues which can solve the nonlinear flow ralations and that
recent experimental efforts to obtain the Iateral stability coefficients
be continued and expanded. Author {GRA)

Transpartation Systems Center, Cambridge,

Avail:

W73-27033§ Grumman Asrospace Corp., Bethpage, N.Y.
TRACKED AIR CUSHION RESEARCH VEHICLE, UPDATED
DYNAMIC ANALYSIS
R. Lee and R. Coppoline QOct. 1972 72 g refs
{Contract DOT-FR-10039)
(PB-218368/9; PMT-B4-R72-B, FRA-RT-73-18)
HC $3.00 CSCL 13F

The TACRV Dynamics Simulation Program has been updated
and specific suspension system analyses performed to reflact
‘as built” vehict dynamics. The two Phase programs which
treated pitch plane and Isteral dynamics separately are combined
into one twenty degree of freedom model which has new modsls
for the actuator/dampers, active suspension systam, air cushions
and sources of excitation. An analytical formulation of vehicle
structural flexibility for future incorporation in the program is
given. Sample program results for planned guideway perturbations
are shown. Suspension systemn analyses cover the following areas:
active suspension stability, nontinear damping effects, and
cushion pitch dynamics. Test rasults from the TACRY Ground
Vibration Survey are presented. Author (GRA)

Avail: NTIS

N73-270358 Army Matorials and Mechanics Research Center,

Watertown, Mass.

EVALUATION OF ADVANCED ULTRASONIC TESTING

TECHNIQUES FOR DIFFUSION-BONDED TITANIUM ALLOY

AIRCRAFT STRUCTURES

Robert H. Brockelman Apr. 1973 34 p refs

(DA Proj. 1T0-62105-A-331) .

(AD-760673; AMMRC-TR-73-16) Avail: NTIS CSCL 01/3
The report describes the initial effort to develop effective

nondestructive test methods for diffusion-bonded titanium aircraft

components. It was demonstrated that several ultrasonic

techmigues have the potential for overcoming the extraneous

background scattering noise normally encountered in titanium

structures thereby impraving the sensitivity to defect detection

at the bond joint. The ultrasonic techniques examined were

igh resolution flaw detection, spectroscopy and compound

scan. Author (GRA)

N73-27036# Calspan Corp.. Buffalo, NY.

IN-FLIGHT SIMULATION OF MINIMUM LONGITUDINAL
STABILITY FOR LARGE DELTA-WING TRANSPORTS IN
LANDING APPROACH AND TQUCHDOWN. VOLUME 1:

482

TECHNICAL RESULTS Final Report
Richard Wasserman and John F, Mitchell
FAA Feb. 1973 133 p refs
{Contracts F33616-72-C-1386: DOT-FATZWAI-143; AF Proj.
920K FAA Proj. 181-524-047}
{AD-761120; AK-5084-F-1; AFFDL-TR-72-0143;
FAA-RD-73-43} Avail: NTIS CSCL 01/3

An in-flight simuiation to investigate minimum longitudingl
stability for large deita-wing transports in ianding approach and
touchdown (including ground effect) was conducted using the
USAF/ Calspan Total In-Flight Simulator {TIFS) airplane. Aerady-
namic, inertial and control data for this class of airplane wers
obtained from a prototype Concorde package supplied by the
FAA. The simulation program involved the examination of 20
configurations by four evaluation pilots, The configurations
evaluated were based upon a systematic variation of the
tongitudinal stability characteristics for this c¢lass of airplane.
These variations were designed to examine the influence of pitch
stiffness. backsidenass, pitch damping and nonlinear pitching
moment effects on pilot acceptability of minimum longitudinal
stability for thae landing approach task. A total of 6% evaluations
was performed. {Author Modified Abstract) GRA

Washington. D. C.

N73-27037§ Franklin inst. Research Llabs. Philadelphia, Pa.
REDUCTION OF REFLECTIONS FROM HELICOPTER
WINDSHIELDS. ROTOR BLADES AND ROTOR HUB
John A. DeBenedictis and John W. Woaestman Apr. 1973
74 p refs
{Contract DAADOS-71-C-0422)
(AD-761127; C3120-08: LWL-CR-06P73A) Avail: NTIS CSCL
01/3

The report addresses itself to the problem of reducing
reflections from helicopters. Specific areas investigated are the
windshields. rotor blades and rotor hub assembly. Ajl feasibla
ideas, however ramote, were solicited and considered. Recom-
mendations are divided into general sub-categories for each area
and are presented with estimates of their potential effectiveness.
The body of the repoart is composed of a technical discussion of
every potential solution as well as related precautions to heed
and specific evaluations to consider. The references and
bibliography provides the reader with an up-to-date comprehensive
listing of studies, products and techniques reiated 10 the problem
of reflected light from helicopters. Author {GRA)

N73-27038# Air Force Inst. of Tach., Wright-Patterson’ AFB,
Ohia. School of Engineering.
DESIGN OF FIXED GAIN COMPENSATOR SYSTERR FOR
THE LONGITUDINAL AXIS OF THE C-141 FLY.BY-WIRE
AIRCRAFT M.S. Thesis
Larry D. Kwasigroh Mar. 1973 168 p refs
(AD-760763; GGC/EE/71-12} Avail: NTIS CSCL 01/3

The report presents an attemat to design a fixed gain control
system for the longitudinal axis of the C-141 fly-by-wire aircraft.
Classical control theory using root locus and frequency response
{Bode) technigues was used thraughout the design process. it
was found that & quadratic over quadratic compensator, inserted
in the forward path of the C* control loop, improved the system
fesponse even with the original discrete gains. With slightly
relaxed constraints on the C* performance (* envelope was
originally desigred for fighter airceaft). a single fixad gain in the
C* loop produced acceptable C* Category 3 responses. An
additional quadratic over quadratic compensator was designad
for the pitch attitude control Ioop; however, the acceptability of
the attitude response with a fixed gain is questionable. {Author
Meadified Abstract) GRA

N73-27039f Army Air Mobility Research and Development
Lab., Fart Eustis, Va.

DYNAMIC COMPATIBILITY OF ROTARY-WING AIRCRAFT
PROPULSION COMPONENTS

John M. Vance Jan. 1972 61 p refs
(DA Proj. 1G1-62207-A-A71}
(AD-761100: USA MMRDL-TR-73-10)
01/3

Avail: NTIS CSCL



A study of problems related to vibration and dynamic loads
in helicopter propulsion systerms was made. [t was found that
enging vibration, shaft whirling, and dynamic instabilities seriously
limit: helicopter perfarmance and reliability. It is recommended
that studies be made to justify an intelligent standardization of
engine vibration limit specifications for helicopters, that imped-
ance-mobility methods be developed for optimizing engine/
airfframe interface design..that research and development of
helicopter power transmission shafts and couplings be carfied
out to solve whirling problems. and that new methods and
hardware be developed to eliminate torsional instabilities in
helicopter drive systems with automatic fuel control.

T - ( Author (GRA}

N73-27040§ Naval Air Developrment Cantsr. Warminster. Pa,
Crew Systems Dept.
NAVY VEHICLE DESIGN AND CONSTRUCTION: MEAS-
UREMENT OF TRIAXIAL VIBRATION AT SIGNIFICANT
HUMAN INTERFACE POINTS ON THE CH-47C AND SH-3A
HELICOPTERS Final Raport
Charles W. Hutchins 31 Dec. 1972 70 p refs
(AD-761199; NADC-72226-CS; JANAIR-721122) Avail: NTIS
CSCL 01/3

Triaxia! vibration levels were recorded on the CH-47C amd
SH-3A helicopters at the pilot:s seat, collective control stick,
rudder pedal, ‘instrument panel, and the pilot’s head (Z-axis only).
These recordings were made on two separate two-hour flights
for both helicopters. The first flight was a continuous mission
profile representative of the helicopters: primary mission. The
second flight consisted of discrete maneuvers representative of
a hbroad scope of mission profiles. The resulting vibration tapes
ware subjected t0 spectrum analysis and three peak frequencies
found. These peaks were seen to be a function of the rotor
head frequency and two harmonics of this frequency. Each of
the three peak frequencies was shown to be critical in terms of
human performance parameters. Authar (GRA}

N73-27041§ Hughes Aircraft Co.. Culver City, Calif.

FLIGHT EVALUATION OF OPTIMAL COMMANDS FOR F-1
MINIMUM TIME CLIMB AND ACCELERATION Final
Technical Report, Oct. 1970 - Nov. 1972

John A, Schirc and Thomas J. SHYKULA  Wright-Patterson
AFB. Ohio AFFDL Mar. 1973 112 p refs

{Contract F33615-71-C-1017; AF Proj. 8222) ‘
(AD-760571; HAC-Ref-C2080; AFFDL-TR-73-32) Avai NTIS
C5CL 01/3 :

The background and results of a flight test program to examine
the comparative time advantages of an energy optimization climb
and acceleration methodology, in contrast to present F-106
handbook procedures, is described. The optimum procedure
was implemented in the F-106 airborne digital computer. and
provided a single control error signal to indicate deviations from
an optimum flight profile. Flight results indicated that time
savings as great as 24 percent in climb, and 27 percent in
acceleration are achiovable, Operatignal aircraft performance
variations, howevar, prevented consistent realization of the
maximum time savings. The steering signal and display wers
shown to provide proper indication over some portions aof the
flight regime. while exhibiting erratic behavior during rapid
transition flight phases. (Author Modified Abstract) GRA

N73-27042# Goadyear Aerospace Corp., Akron, Ohio.
DEVELOPMENT OF A FREE BALLOON PROPULSION
SYSTEM Final Report, 22 Sep. 1971 - 22 Feb. 1873
Jarome J. Vorachak, Edward W. McGraw, and John W.
Bazbatchenko 22 Feb, 1973 158 p refs
[Contract F19628-72-C-0072}
{AD-760754; GER-15871. AFCRL-TR-73-0128)
C5CL 01/3

Design, fabrication, development and testing of a free balloon
propulsion system for fiight at 60.000 feet and 15 kaot trua
airspeed is reported. The mission of this system was to
demonstrate the feasibility of powering a natural shape baltoon
in the minimum wind layer. The propulsion® system consists of a
354 foot diameter propeller driven through a gearbox by a dc

Avail: NTIS
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N73-27046

electric motor. The slectric motar is powered by a group of
silver zinc batteries. Steering of the gondola and balloon system
is accomplished with a rudder in the propeller slipstream. A
command control and telemetry system is used to control the
balloon and propulsion payload. The propulsion system ({less
propaller] was tested in an altitude chamber to verily propar
functioning under high altitude, low temnperature conditians.
{Author Modified Abstract) GRA

N73-27043§ Air Force Systems Command, Wright-Patterson
AFB, Chio. Foreign Technology Div.
ELECTRICAL MODELING OF ELASTIC 'VIBRATIONS OF A
WING
T. V. Pavelko 21 May 1973 16 p refs Transl. into ENGLISH
from Vopr. Ekspluatatsionnoi Prochnost, i Nadezhnosti Aviats.
Konstruktsii (Riga), v. B, no. 191, 1971 p 93-102
{AD-760865: FTD-HT-23-260-73) Avail: NTIS CSCL 01/3
The report describes ejectromodeling of the motion of a
wing in flight under the action of a distributed load with
consideration of displacement of the center of gravity of the
aircraft and its rotation as a solid body. GRA

N73-27044§ Air Force Systems Command, Wright-Patterson

AFB. Ohio. Foreign Technology Div.

ELECTRICAL MODEL OF A DELTA WING

E. R. Suvorova 17 May 1973 12 p refs Transl. into ENGLISH

from Vop. Electromodelirovaniya Aviakonstruktsiy {USSR), v. 186,

po, 1, 1971 p 30-356

{AD-760948; FTD-HT-23-0263-73) Avail: NTIS CSCL 01/3
The report describes the development of an electrical circuitry

for studying the stress-deformation state of a modet of a delta

wing on the basis of a discrete design diagram. GRA

N73-27045# Aerophysics Research Carp., Bellevue, Wash.
OPTIMAL DESIGN INTEGRATIONS OF MILITARY FLIGHT
VEHICLES {ODIN/MFV} Final Report, May 1971 - Sep.
1972
D. §. Hague and C. R. Glatt Dec. 1972 582 p refs
{Contract F33615-71-C-1480; AF Proj. 1431) .
{AD-760568; AFFDL-TR-72-132} Awvail: NTIS CSCLO1/3
QDIN/MFV is a digital computing system for the synthesis
and optimization of military flight vehicle preliminary designs.
The system consists of a library of technology modules in the
form of independent computer programs and an executive
program, DIALOG, which operates on the technology modules,
The technology module library contains programs for estimating
military flight vehicle characteristics, for example, aerodynamics.
trajectory and geometry. In addition a generalized optimization
medule, plotting module, and a program precompiler are available
in the technology module library. The initial program library
was limited to only a few programs due to the limited scope of
the study; however, other programs may readily be introduced
into the library by a minor program modification. {Author Modified
Abstract) ' GRA

N73-27046§ Army Combat Developments Command Supply
Agency. Fort Lee, Va.
AIRCRAFT REFUELING AND REARMING IN FORWARD-
AREAS (FARR). VOLUME 1: MAIN REPORT AND
APPENDIXES A-F Final Study
Nov. 1972 114 p refs ~
{AD-760524) Avail: NTIS; paper copy also available from NTIS
$4,75/set of 2 reports as AD-760524 - set CSCL 01/3

The report identifies and examines the organizations, doctrine,
and equipment utilized in’ refueling and rearming Army aircraft
in forward areas. The time frame addressed is current lup to
1975). Both gualitative and quantitative types of analyses are
made. The study determines the personnel and equipment reguired
by specific nondivisicnal. separate brigade/regiment, and divisional
aviation units for accomplsting forward area irefueling and

- rearming (FARR) operations. 1n addition, a supplementary FARR

capability is proposed for attachment or assignment to supporting
headquarters, as required. Revisions also are indicated which



N73-27047

should be made to figld manuals and tables of organization and
equipment by proponent agencies, upon approval of this study.
Author (GRA]

N73-27047¢ Army Combat Developments Command Supply
Agency, Fort Lee, Va.
AIRCRAFT REFUELING AND REARMING IN FORWARD
AREAS (FARR). VOLUME 2: APPENDIXES G-P Final
Study
Nov. 1872 238 p refs
(AD-760525) Avail: NTIS; paper copy alsc available from NTIS
$4.75/set of 2 reports as AD-760524 - set CSCL 01/3

The report identifies, examines and analyzes guestionnaires
sent to overseas cornmands. current doctrine, MOS capabilities,
armament subsystems and refusling equipment. A composite
service arganization is structured. A statistical analysis is
performed to determine organizational level of assignment, the

number of personnel and amount of equipment required to support

the operation. Author {GRA)

N73-27048§ Boeing Co.. Seattle. Wash. Commercial Airplane
Group.
THE 727 NOISE RETROFIT FEASIBILITY. VOLUME 1:
LOWER GOAL DESIGN, FABRICATION, GROUND AND
FLIGHT TESTING Final Report, Jul. 1971 - RMar. 1972
R. B, Tate, H. G. Ripley, and J. A. Lambert Mar. 1972 62 p
refs
(Contract DOT-FA71WA-2637)
{AD-756040; FAA-RD-72-40-Vel-1) Avail: NTIS CSCL 21/5
The work performed in Phase 1 of the contract was design,
fabrication, and ground testing of a treated nacelfe configuration
conforming to the FAA lower noise reduction goals for the 727
airplane. The nacelle configuration 1ested consists of acoustically
treated side engine inlet, fan duct and tailpipe. This nacelle
configuration was developed by the Boeing Company, flight tested
and certificated in July 1971, The same nacelle was then used
to conduct the contract Phase 1 graund tests to obtain comparativo
acoustic and performance data with the bazic, ar tare, nacelle.
In addition, a cost analysis was prepared showing the retrofit
kit installation and direct operating cast (DOC} charged to the
727 airplane with a Phase 1 quiet nacelle, The results of the
flight testing, not a part of this contract. are included in this
report. Author (GRA)

N73-27098 Ohio State Univ., Columbus. .
ANALYSIS OF ON-AJRCRAFT ANTENNA PATTERNS Ph.D.
Thesis
Waiter Dennis Burnside 1972 217 p
Avail:  Univ, Microfilms Order No. 73-19567

The radiation patterns of on-aircraft antennas are analyzed
using high frequency solutions. This is a basic study of aircraft-
antenna pattern performance in which the analytic aircraft is
modelled in its most basic form, The fuselage is assumed to be
a perfectly conducting convex surface. The wings are simulated
by arbitrarily many sided flat plates and the jet engines are
treated as finite circular cylinders. The three principal plane
patterns are analyzed in great detail with measured results taken
to verify each solution. A volumetric pattern study is initiatad
with the fuselage modalied by an arbitrary convex surface of
ravolution. Digsart. Abstr.

N73-27104§ ' Federal Aviation Administration, Washington, D.C.
Office of Systems Engineering Management.
ENGINEERING AND OEVELOPMENT PROGRAM PLAN:
SATELLITE EXPERIMENTATION
Mar. 1973 52 p refs
{(FAA-ED-17-1} Avail: NTIS HC $4.75 CSCL17B

The application of space technology to air traffic control is
considered. Tha planning, development. engineering, experimenta-
tion, and evaluation of an asronautical satellite communication

capability over the Atlantic Ocean is outlined and the develop- .

ment and design data and techniques through analysis and
experimentation is described. Author
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M73-27110%# Ohio State Univ.,, Columbus.
Lab.
THE RADIATION FROM APERTURES 1IN CURVED SUR-
FACES
P. H. Pathak and R. G. Kouyoumjian Washington NASA Jul
1973 79 p refs '
(Grant NGR-36-008-144)
(NASA-CR-2263) Awvail: NTIS HC $3.00 CSCL 17B

The geometrical theory of diffraction is extended to treat
the radiation from apertures or slots in convex, perfectly-
conducting surfaces. It is assumed that the tangential electric
field in the aperture is known so that an equivalent. in-
finitesimal source can be defined at each point in the aperture.
Surface rays emanate from this source which is a caustic of
the ray system. A launching coefficient is introduced to describe
the excitation of the surface ray modes. If the field radiated
from the surface is desired, the ordinary diffraction coefficients
are used to determine the field of the rays shed tangentially
fram the surface rays. The field of the surface ray modes is not
the field on the surface; hence if the mutual coupling between
slots is of interest, a second coefficient related to the launching
coefficiant must be employed. In the region adjacent to the
shadow boundary, the component of the field directly radiated
from the source is presented by Fock-type functions. In the
illuminated region the incident radiation from the source (this
does not include the diffracted field components) is treated by
geometrical optics. This extension af tha geometrical theory of
diffraction is applied to calculate whe radiation from stots on
ailiptic cylinders, spheres and spheroids. Author

ElactroScience

N73-27114§ Institute for Talecommunication Sciences, Bouldar,
Colo, Office of Telecommunication Sciances.
ELECTROSPACE PLANNING AND ENGINEERING FOR THE
TRAFFIC EMVIRONMENT Final report
G. D. Gierhart, R, W. Hubbard, and D. V. Glen Dec. 1970
304 p refs
[Contract DOT-FAGTWAIL-134)
(FAA-RD-70-71) Avail: NTIS HC 817.25

Service limitations imposed upen VHF/UHF/SHF radio
communication links by cochannel and adjacent-channel inter-
ference is the primary subject. but limitations imposed by
intermodulation and noise are also discussed. Mathods for
predicting available desirad-to-undesired signal ratios {protection
ratio) and detarmining the required protection ratio are sum-
marized. Appendices on fraquency sharing with air traffic control
satellite, modulation characteristics, and system performance
measurements are included. Author

N73-27131§ Air Force Inst. of Tech., Wright-Pattersan AFB,
Ohio. School of Engineering.
ERROR REDUCTICN IN A TWO-GIMBAL, AIRBORNE.
ANGLE TRACK SYSTEM M.5. Thaesis
George L Wright Mar. 1973 78 p refs
{AD-7605651; GE/EE/73-25) Avail: NTIS CSCL 17/9

Angla measurement in a two-gimbal, airborne, tracking system
is complicated by the motion of the aircraft. The two-gimbal
system is characterized by the azimuth and slevation channel
control systems. Rolling motions intraduce error-causing disturb-
ance inputs into each channel. One method of reducing the
error investigated in this report is a linear transformation method
which treats bath channels simultaneously by considering a
cross-coupled multivariable system. Another method. the
invariance method, utilizes a feed forward branch whose input
is the unwanted disturbance to reduce the error due te aircraft
rolt rate for each channel separately. (Author Modified Abs:ra;tl\

G

N73.27141# Office of Telecommunications, Boulder, Colo. Inst.
for Telecommunication Sciences.

MICROWAVE LINK PERFORMANCE MEASUREMENTS AT
8 AND 14 GHz Final Report

R. E. Skerjanec and C. A. Samson QOct. 1872 55 p refs
{Contract DOT-FAB5WAI-BE)

{AD-756605; FAA-RD-72-115} Avait: NTIS CSCL 17/2



Received signal level recordings were made at 8 and 14 GHz
for one year on & 31-mile microwave relay link in ‘southeastern
Colorade. Data were processed with 3 switch-combiner simulator
10 determine the effect of dual diversity with selection combining.
This study indicated improved performance for frequency, space.
and crossband diversity configurations. Meteorologica! effects on
link perfarmance were also investigated, Authar (GRA)

r

N73-27142§ Lincoin Lab.. Mass. Inst. of Tech., Lexington.
A HIGH PERFORMANCE. LOW BOST AIR TRAFFIC
CONTHOL RADAR
Charles E. Mueche, Jr. and Lincoln Cartledga
45 p refs
{Contract F19628-73:C-0002; AF Proj, 649L) '
IA? <769179; TN- 1973 12 ESD-TR-73-62} Awail: NTIS CSCL
17/9

Recent improvements ’in the techmology of electronically
switched antennas and digital signal processing make possible
a relatively high performance, low cost. surveillance radar. The
radar described emplays an electronically step-scannad. cylindri-
cal antenna together with ‘an advanced digital signal processor
10 give superior MTI performance at an estimated cost of tess
than "half the present S-band ASRs. The radar output consists
of narrow band. digital target reports free of false alarms, suitable
for transmission over ‘telephone lines. Remdte radar operation
using digital, bright, scan-history displays becomes practical as
does easy incorporation of beacon and direction finder outputs
along with digitally generated video maps. The complete absence
of moving pans, the Jow power tfansmitter and the largely
solid-state construction will provide high reliability and low
maintenance costs. [Author Modified Abstract}, GRA

15 Feb. 1973

N73-27158# Air Force Inst. of Tech.. Wright-Patterson AFB,
Ohio. Schoal of Engineering. :
PASSIVE DETECTION AND RANGING OF A GAQUND
RADAR FROM AN AIRCRAFT USING AN EXTENDED
KALMAN FILTER M.S. Thesis
David Henry Watjen Mar. 1973 116 p refs )
{AD-760764; GGC,’EE/?:} 20]) Avail: NTIS "CSCL 16/3

The dynamic equations between a moving aircraft and a
stationary ground based radar transmitter are vsed to design an
extended Kalman filter for determining the location of the
transmitter with respect to the aircraft. Emphasis is placed on
obitaining the range of the transmitter from the aircraft. The
only inputs available to the filter are the velocity and attitude of
the aircraft and the bearing and elevation angfes which the
transmitters radar beam makes with the aircraft. The filter is
implemented on a digital computer and its performance is observed
for various flight paths of the aircraft. The time for the error in,
the estimate in range to decreasa to spacified values is tabulated:
far comparison.

N73- 27161# Armv Elactromcs Command, Fort Monmouth,
N.J.
VEWR MEASUREMENTS OF ANTENNA SYSTEM IN-
STALLATIONS ON ARMY AIRCRAFT.
James T. Maguire, Edmund T. Tognotfa, and Joseph H. Huggms
May 1873 "35 p refs
[DA Proj. 1F2-64201-DC-97) .
(AD-761031; ECOM-4114} Avail: NTIS CSCL 09/5

The report describes a new antenna sweeping method which
gives a rapid, accurate measuremaent of VEWR over a designated
frequency spectrum.  This new method offers téchnical’ and
procedural advantages over alternate methods and it is compared
with regard to:cost ‘and time consumption with twa othen
methods presently being used. Theory of operation. test seiup,
and test procedures are given for each of the three methods
Test rasults using the new method on various antenna systems
are tabulated and its potential applications are summarized.

Author {GRA)

Author (GRA) -
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N73.27180

N73-27175% National Aeronautics and Space Administration.
Ames Research Center. Moffett Field. Calif.

WIND. TUNNEL FLOW GENERATION SECTION Patant
Application . ) v
Norman E. Sorensen, inventor (to NASA} Filed 13 Jul. 1973
16 .p

{NASA-Case-ARC-10710-1; US-Patent-Appl- SN-379019} Avall
NTIS HC $3.00 CSCL 14B
An apparatus for generatmg acceptably uniform flow for the -
test section of a wind .lunnel over a range of different flow
velocities. More particularly, it has been found that by appropriately
adjusting the length of the porous wali surfaces in the flow
generation section of the wind tunnel to which a negative pressure
is applied and by applying appropriate negative pressures, the
flow through the test section of the wind tunnel can be made
uniform. In its basic aspects, 1herefore the apparatus compnsas
a pair of generally opposed, porous wall surfaces defining Ihe
flow generation section., means for selectively applying apprqprlale
negative pressures to the extesior sides of such porous wall
surfaces. and means for seleclively varying the length of such
wall surfaces to which the negative pressure is applied. NASA
1

N73-27178*f  Scientific Translatlon Service, Santa Barbara,
Calif.
ON THE ACCURACY OF AERDDYNAMIC PARAMETERS
FOR SIMULATION
B. Maftmann Washington NASA Jul. 1973 18 p refs
Transl. into ENGLISH from DGLR report on the 3d Meeting of
the DGLR-Symp.. Flight Testing Technal, Oct. 1972 p 53-66
{Contract NASw-2483} ‘ ’
(NASA-TT-F-14994) Avail: NTIS HC $3.00 CSCL 14B

The procedure for developing the aeradynamic parameters
for use in flight simulator research projects is described. Emphasis
is ptaced on wind tunnei measurements to determine aerodynqmic
coefficients. Sources of arror'in wind tunnel' measurements are
analyzed. Procedures for compensating for errors arising during
wind tunnel tests are explained. Resulls of a typical mvesugatuon
are prasanted as graphs. Author

N73-27179f Parsons, Brinckerhoff. Quade and Douglas, New
Yark.
ELEVATED STOL PORT TEST FACILITY CONCEPTUAL
DEVELOPMENT AND COST STUDY Technical Report,
30 Jun. 1972 . 31 Jan. 1973 - ’
5. Rottanbarg and A. H, Degraw ‘Apr. 1973 56 p
{Contract DOT- FA72WA-31 14)
(FAA-RD-73-15)  Avail: NTIS HC $5.00

A cost analvsls was conducted on construction of an elevated
short takeoff and landing test facility. A suitabla structural scheme
was selected, cost estimates were prepared and the Iocatron at
the National Aviation Facilities Experimental Center was
recommendad. A similar analysis was conducted far a test fﬂcnlm,.I
located in a hypothetical metropolitan environment. The facility
was conceptualized with the added consideration of future’
expansion 1o a passenger carrying facilitv A comparision of the
two test facilities was made based on s:ructural cost, and
sinvironmental conmderatlons Authar

N73-271804 Douglas Aircraft Co. Inc., Long Beach, Calif.
PROCEDURES FOR DETERMINATION QF AIRPORT
CAPACITY, VOLUME 1 Intarlm Report, Jun. 1972 . Jan,
1973
Apr. 1973 197 p refs Prepared in cooperatmn with McDonnell
Douglas Automation Co., Am: Airlines, Inc., and Peat. Marwick,
Mitchell and Co.
{Contract DOT-FA72WA- 2897)
(FAA-RD-73-11-Vol-1} Avail: NTIS HC $12.00

Procedures for determanmg airfield capacity are discussed.
Three major areas were investigated as follows: (1) definition of
requirements for planning tools, 12} gathering of operational
information relating 1o airport performance, and (3) davelopment

s



N73-27185

of models for analyzing airport capacity and causes for deiays.
A Monte Carle simulation method and appropnate logic for the
analysis are discussed. For volume 2 see ats 08622, Author

M73-27186§ North Central Alabama Regional Council of
Governments, Decatur.
HARTSELLE, ALABAMA, AIRPORT ZONING PROVISIONS:
ROURNTREE FIELD
1972 44 p Sponsored by HUD
{PB-220087/1; ALA-NCA.0B60-1003-01)
$4.25 CSCL 13B )
Proposed regulations are listed whose primary purpose is to
promote safaty in air navigation in utilizing the municipal airport
of Hartselle. Alabama {Rountree Field). These proposed regulations
are prapared in legal. form, along with appropriate maps, for
adoption and administration by the city as an addition to the
existing Zoning Ordinance. Author (GRA}

Avail: NTIS HC

M73-27186§ Army Engineer Waterways Experiment Station,
Vicksburg. Miss,

EVALUATION OF KAISER MX19-B AND MX19.C ALUMI-
NUM HONEYCOMB LANDING MAT

Gordon L Carr and Dave A. Ellison Mar. 1973 57 p refs
{DA Proj. 1T0-62103-A-046)

{AD-758840; AEWES-Misc-Paper-S-73-11) Awail: NTIS CSCL
01/56 '

/The report describes an investigation conducted to evaluate
the MX19 aluminum honeycomb-core landing mat with modified
male and female hinge-type connectors. The MX19 mat was a
sandwich-type structure composed of an aluminum honeycomb
core bonded by an adhesive to tap and bottom aluminum sheets.
The extruded aluminum edge connectors were welded to the
sheets and bonded with adhesive to the core. The pangls were
joined along two edges by a hinge-type male/female connection.
The adjacent edges were joined by an overlap/underlap connection
sacyred by a locking bar. {Author Madified Abstract) GRA

N73-27187# CLM/Systams, Inc., Cambridge. Mass.
AIRPORTS AND THEIR EMVIRONMENT: A GUIDE TO
ERVIRONMMEMNTAL PLAMNNING Final Report. Oct. 1970 -
Sep. 1972
Sep. 1972 524 p refs
(Contract DOT-0S5-00059)
PB-219957/8. DDT-P-5600.1) Avail: NTIS HC $12.50 CSCL
138

The report is designed 10 assist and guida airport planners,
regional ptanners, and all other interested parties in identifying
and resolving environmental problems associated with airport
planning and development. It treats airport environmental planning
as an integral part of the comprehensive regional planning process
as this process is affected by the National Environmental Policy
Act of 1969 and other relevant Federal legislation. It contains
major chapters in the following: enviranmental planning process:
aircraft noise. impacts on land use: air pollution; water poljiution:
hydrologic impacts; and ecologic impacts. GRA

N73-27189§ Metcalf and Eddy, Inc.. Boston, Mass.
ANALYSIS OF AIRPORT SOLID WASTES AND COLLECTION
SYSTEMS: SAN FRANCISCO INTERNATIONAL AIRPORT
Final Report
1973 149 p  Prepared for San Francisco City and county
Airports Comm., Calif,
(Grant EC-00294)
(PB-219372/0; EPA-SW-4BD-73} Avail: NTIS HC $5.45 CSCL
13B

The study develops basic information on solid wastes
generated at San Francisco Intarnational Airport and aiternativa
collection, transfer. and transportation systems that might
demonstrate engineering feasibility and sconomic benefit. The
weight and composition of solid wastes wera darived from field
data gathered from passenger terminals, air freight areas, including
mail service facilities, aircraft service centers, and aircraft
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maintenance bases. Questionnaires were sent to national airports
to determina thair operating levels and the levels were then
compared to those at San Francisco to ascertain whethar the
data dérived there would be applicable on a nationwide basis,
The report describes two collection systems of potential economic
benefit to the airport complex that were selected from various
alternatives evaluated. GRA

N73-27190§# Army Engineer Watarways Experiment Station,
Vicksburg, Miss.
EVALUATION OF REDESIGHNED XW18 MEMBRANE anD
ACCESSOQRIES Final Report, Mar. 1969 - Jen. 1970
Frank M. Palmer May 1973 127 p refs
(DA Proj. 1G8-64717-D-556)
(AD-761089; AEWES-TR-S-73-3} Avail: NTIS CSCL 01/5
Tests were conducted at the U. S. Army Engineer Waterways
Expariment Station to determine the suitability of the redesigned
XW18 membrane and accessories as expedient surfacing for
waterproofing and dustproofing hastily prepared airfislds for
operations of C-130 aircraft. The objectives of the tests were
as follows: to compare the redesigned XW18 membrane with
the WX18 membrane, which was considered unsuitable as an
expediant surfacing for C-130 opetations as a result of integrated
engineering and service tests conducted at Ft. Campball
Kentucky, during 11 May to 15 Novembsr 1966, and to
determine whether the XW18 membrane met the requirements
of the Depantment of the Army approved Qualitative Materiel
Requirement (QMR) for Prefabricated Airfield Surfacings. GRA

N73-27191§ Air Force Systems Command., Wright-Patterson
AFB. Ohio. Foreign Technology Div,
CONSTRUCTION AND MAINTENANCE OF AIRFIELDS
G. 1. Glushkov and B. 3. Raev-Bogoslovskii 22 Dec. 1972
468 p refs Transl into ENGLISH of the bogk “Ustroystvo i
Soderzhanive Aerodromov” Moscow, 1970 p 1-318
(AD-759243; FTD-MT-24-544-72} Avail: NTI$ CSCL 01/5
The manual contains the genaral requirements for airfields,
inforrmation about their elements, and about the methods of
operational maintenance and repair of flying field and basic airport
installations. Special attention is given to the unsurfaced flying
strips. The book examines contemporary constructions of hard
and soft coverings, including concrete, reinforced, prestressed -
maonalithic and composite, asphalt-concrete and rough coverings
made of crushed stone and gravel mixtures, and also sectional

coverings. Snow and ice coverings on airfields are described.
{Author Modified Abstract) GRA
N73-27192§ lowa State Univ. of Science and Technology.

Ames. Engineering Research Inst.
IOWA STATE AIRPORT SYSTEM PLAN. VOLUME 1:
SUMMARY REPORT Flnal Report, 1871 - 1872
A. L Carstens Nov. 1972 53 p Sponsored in part by FAA
(PB-217531/3; ISU-EIR-AMES-72249-1) Avail. NTIS HC
$3.00 CSCL 3B

The report sets forth a State Airport Systam Plan (SASP)
for lowa and suggests mesns for implementing those actions
necessary to develop such a systemn. The recommended system
includes 117 airports. An appropriate expectation is that the
designated system should better satisfy the economic and social
goals of the State of lowa than any alternative system, whether
that alternative consists of the same number, a lessor number,
Of 8 greater number of airports. Author ‘GRA}

N73-27193# lowa State Univ. of Science and Technology.
Ames. Engineering Research knst. N
1OWA STATE AIRCRAFT SYSTEM PLAN. VOLUME 2:-
TECHNICAL SUPPLEMENT Final Report, 1971 - 1272

R. L. Carstens Nov. 1972 424 p refs Sponsored in part by
FAA

(PB-217532/1; 1SU-ERI-AMES-72248-2)

$6.00 CSCL 13B o )
A variety of elactroacoustic instruments and devices have

evolved in attempts to improve the perception and discrimina}iun
of aural signals and messages. The report describes

Avail: NTIS HC



instrumentation that delivers binaurally time-delayed signals that
[end 10 enhance the intelligibility of speech signals delivered to
Subjects. The electroacoustic davice can be used to improve the
intelligibility of desired signals when immersed in masking
(interfering} noise. The' device used to achieve binaural time
delays encompasses completely variable delays ranging from 0
(in pha_se) to 1500 msec, This device has praved of considerable
value in situations where desired speech signals coexist with
masl}ing or other interfering naoises, such as vaice recordings
obtalned within cockpits of aircraft. Details of the device and
practical applications of binaural time-delay phenomenon are
discussed. Author (GRA}

N73-27206§ Aeronautical Research 'Inst. of Sweden, Stock-
holm.
PRESSURE DISTRIBUTION ON A PLANE GROUND
SURFACE CAUSED BY A SUBSONIC AIRCRAFT
Bo Johansson Dec. 1970 43 p ref
(FFA-AL-634-Pt-2) Avail: NTIS HC $4.25

An analytic investigation has béen made of the pressure
distribution on a plane ground surface under an aircraft flying at
low altitude with subsonic velocity, The effects of the volume
and the lift of the aircraft on the pressure distribution have
been considered, The aircraft volume has been represaented by
an ovoid and the {ift by 'a vortex of constant strangth and two
traiing tip vortices. The volume and lift components of this
pressure distribution bave furthermore been expanded in power
series in the ratios of the aircraft dimensions to the flight altitude.
As a numerical example, a fighter aircraft, flying at the Mach
numbers 0.8, 0.9 and 087 and at the altitudes 25, 50, 100
and 200 metars, has been considered. Author

N73-27207%§# Hamilton Standard, Windsor Locks, Conn.
NOISE AND WAKE STRUCTURE MEASUREMENTS IN A
SUBSONIC TIP SPEED FAN: TABULATION AND PLOTS
OF TEST DATA

B. Magliozzi. B. V. Johnson, D, B. Hanson. nnd F B. Mstager
23 Jul. 1973 28B4 p .

(Contract NAS1-11670)

(NASA-CR-132259) Avail: NTIS HC $16.256 CSCL 20D

Noise and wake structure measurements in a ducted fan -

ware conducted. The tip speed was kept at subsonic lavels, The
anechoic piatform used during the test is described. The following
conditions are reported: {1} one third octave band analyses of
the fan noise data, (2] narrow band analyses of the fan noise
for selected test conditions, (3} narrow band sound powar level
data for all fan test conditions, and {4) velocity and air angle
evaluation of blade wake data. Author

N73-27209*# Kanner {Leo) Associates. Redwood City, Calif.
CALCULATION OF POTENTIAL FLOW AROUND PROFILES
WITH SUCTION AND BLOWING
K: Jacob - Washington NASA Jul. 1973 34 p
into ENGLISH from Ing.-Arch. (Beriin), v. 32. no. 1,
p 51-85
{Contract NASw-2481})
{NASA-TT-F-14862} Avail: NTYS HC $3.76 CSCL 20D
+ A method of computation was daveloped for computing plane
incompressible potential flows around arbitrary thick. cambered
profiles with continuous or discontinuous blowing or suction. It
works with source and vortex distributions on the contour and
in'the interior of the profile. An integral equation for the vortex
distribution on the contour of the profile is arrived at, the solution
of which is reduced to a linear set of equations. Finally, the.
moethod yields the velocity and pressure distribution on the
contour of the profile and the flow stream function for plotting
tha flow pattern. The practicability of the method was established
for the circular cylinder by comparing the velocity distribution
with the exact solution, and on some thick, cambared profiles
by comparison of the theoretical pressure distribution with
measurements.

refs  Transl.
1963

Author
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N73-27426

N73-27212} WNational Aerospace Lab.. Tokyo (Japan).
A NUMERICAL CALCULATION OF A TWO-DIMENSIONAL
INCOMPRESSIBLE POTENTIAL FLOW AROUND A SET OF
AIRFOILS APPLYING THE RELAXATION METHOD
Masayoshi Nakamura Jan. 1973 14 p refs In JAPANESE;
ENGLISH summary
{NAL-TR-309} Avail: NTIS HC $3.00

An application of the relaxation method to the two-
dimensional incompressible potential flow around a system of
arbitrary airfoils is described. The governing equation is the
Laplace's {two-dimensionai partial differential) equation of the
stream function. This equation is solved in a boundary value
problem of the Dirichlet-Neumann type. Fer numerical solution,
some diffarence equations of the square meshes are used instead.
of the differential equation. The stream function is calculated
numencally by solving those difference equations. The values of
boundary condition are given on a certain finite distance from
the airfoils. And-the boundary value on each surface of the
airfoils is varied to satisfy the Joukowski's condition. For example,
a flow around an airfoil with a leading-edge slat and a slotted
flap is calculated. The resuit is compared with other numerical
solytions and experimental data. Author

N73-27214*§ McDonnell-Douglas Corp.. Long Beach, Calif.
SOME PROBLEMS OF THE CALCULATION OF THREE-
DIMENSIONAL BOUNDARY LAYER FLOWS ON GENERAL
CONFIGURATIONS
Tuncar Cebeci. Kalle Kaups, G. J. Mosinskis. and J. A. Rehn
Washington NASA Jul. 1973 &7 p refs
[Contract NAS1-11823)
(NASA-CR-2285) Avail: NTIS HC $3.00 CSCL 20D

An accurate solution of the three-dimensional boundary layer
equations over general configurations such as those encountered
in aircraft and space shuttle design requires a very efficient,
fast, and accurate numerical method with suitable turbulence
modefs for the Reynolds stresses. The efficiency. speed. and
accuracy of a three-dimensional numerical method together with
the turbulence modails for the Reynolds stresses are examined.
The numerical method is the implicit two-point finite difference
approach {Box Method) developad by Keller and applied to the
boundary layer equations by Keller and Cebeci. In addiion, a
study of seme of the problems that may arise in the solution of
these equations for three-dimensional boundary layer Rows over
general configurations. Author

N73-27217*}§ Kanner (Leo) Associates, Redwood City. Calif
EXFERIMENTAL DETERMINATION OF BOUND VORTEX
LINES AND FLOW IN THE VICINITY OF THE TRAILING
EQDGE OF A SLENDER DELTA WING
D. Hummel and G. Redeker Washington™ NASA Aug. 1973
24 p refs Transl. into ENGLISH of “Experimantelle Bestimmung
der gebundensn Wirbellinien sowie des Stroemungsverlaufs in
der Umgebung der Hinterkante eines schlanken Deltafluegels”.
Braunschweigische Wissenschaflich Geselischaft, Abhandungen.
1972 p 273-290
{Contract NASw-2481)
[NASA-TT-F-15012) Awvail: NTI$ HC $3.25 CSCL 20D
Roundary layer measuremants were carried gul on a
sharp-edged delta wing {Aspect ratico = 1.0, angte of ingi- .
dence = 20.5} with turbutent boundary layers. From the velocities
at the outer edge of the boundary layer on the upper and the
lower side of the wing tha bound vortex lines in the lifting
surface wers determined. A comparison with former investigations
¢oncerning laminar boundary layers shows the influence of the
status of the boundary layer on vortex formation. Studies on
the flow downstream from the wing ftrailing-edge indicate that
the trailing vortex sheet rolis up into a vortex, the rotation of
which is opposite 1o that of the leading-sedge vortex. The axis
of this so-called tralhng edge yortex forms a spiral within the
leading-edge vortex Author

N73-27426§ Franklm Inst. Research Labs., Philadelphia. Pa.
DUAL DIAMETER ROLLER BEARING - 3.6 MILLIORN



N73-27456

DM-B00 F Final Report, 23 Jun. 1971 - 31 Dec. 1972
John Rumberger, James Dunfee, Edmund Filetti, and Davia
Gubarnick *Wright-Patterson AF8. Dhia AFAPL May 1973
190 p refs
(Contract F33616-71-C-1BB3; AF Proj. 3048)
(AD-760563; FIRL-F-C3132; AFAPL-TR-73-23)
CSCL 13/9 ] )
Five gas turbine engine mainshaft roiler bearing configurations
were investigated for capability of sustained performance at DN
values {Bore in mm x Speed in rpm) from 2 million to 35
million and normal operating temperatures to 600F. A unigue
Duai Diamater Roller was selected for the final analysis of
stress and lubrication parameters, design and fabrication. A
140 mm Bore Dual Diameter Roller Bearing oparated successfully
for 30 min. continuous operation gt 25000 rpm (3.6 million
DN) with stabilized outer race temperalures above B25SF.
Lubrication was with Palyphenyl Ether S5P4E in an ait environ-
ment. Author {GRA)

Avail: NTIS

MN73-27456#
Engine Dv.
PROPERTIES OF ELECTRON BEAM WELDMENTS IN 2 1/2
PERCENT WMi-Cr-Mo STEEL AND 18 PERCENT Ni-Co-Mo
MARAGING STEEL
A. E Llongley Orpington, Engl.
{1871] 28 p
{Conmtract KS/1/0496/C.B.43(A)2)
{5/T-Mamo-9-71; BR25369) Avail: NTIS HC $3.50

Tensile and axial loading fatigue tests were carried out in
order to evaluate the static and fatigue properties of electron
beam weldments in two aircraft steels: 2 /2 Ni-Cr-Mo-5.98
and a double vacuum melted 18% Ni-Co-Mo maraging steel.
After welding, a further tempering was effacted as soon as
possible. The properties of the welds were compared with those
of unwelded samples in the same material. No deterioration in
static mechanical properties was observed but fatigue tests
indicated a drop of about 6% in fatigue strength at 100 million
cycles due ta welding. Electron beam welding of 18% Ni-Co-Mo
maraging steel in the form of 1/4 in. plate was carried out on
the material with a variety of pre and post weld heat treatments,
The properties of the welds were compared with those of unwelded
fully heat treated samples in the same material. Without post
weld heat treatment drastic reductipns in static and fatigue
properties occurred due to welding. ESRO

Rolls-Royce, Ltd.. Leavesden (Englandl. Small

Defence Res. Inform. Centre

N73-27474§ Advisory Group for Aerospace Research and
Davelopment, Paris (France).
IMPACT OF COMPOSITE MATERIALS ON AEROSPACE
VEHICLES AND PROPULSION SYSTEMS
May 1973 288 p refs In ENGLISH and partly in FRENCH
Presented at Joint Symp. of the AGARD Structures and Mater.
Panel, and Propulsion and Energetics Panel, Toulouse, 20-22 Sep.
1972
(AGARD-CP-112} Avail: NTIS HC $16.50

The proceedings of a conference on the use of composite
materials in the construction of asrospace vehicles and propulsion
systems are presented. The subjects discussed include the
following: {1) mechanical properties of high performance piastic
composites. (2) design concepts using composites in airframes,
(3) design and manufacturing aspects of composite matarials
with organic matrices, (4] application of advanced fibrous
composites to aeronautical gas turbine engines, and {5} failure
analysis of fiber reinforced composite motor case.

M73-27476  Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Stuttgart [West Garmany). Inst. fuer
Bauweisen- und Konstruktionsforschung. )
FIBER REINFORCED MATERIALS FOR APPLICATION IN
THE COLD PART OF TURBINE ENGINES
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Gerhard Grueninger and Richard Kochendoerfer /7 AGARD
Impact of Composite Mater. an Aerospace Vehicles and Propulsion
Systemms May 1973 13 p refs

The strength to density ratio property of fiber reinforcad
materials with plastic and metallic matrix is discussed. The
properties of fibrous materials used in structures which are
submitted to uniaxial loads are analyzed. The use of composite
materials for blades and dizes of turbine engines for operation
at elevated temperatures is analyzed. Authar

N73-27473  Biitish Aircraft Corp., Preston {England). Military
Aircraft Div.

DESIGM CONCEFTS FOR THE USE OF COMPOSITES IN
AIRFRAMES

I. C. Taig tn AGARD Impact of Composite Mater. on Asrospace
Vehicles and Propulsion Systems May 1973 18 p refs

A philosaphy for design of filamentary composite components,
emphasising integrity and cost-effectiveness, is outlined. This
involves intensive development of a limited number of basic
structural concaepts. Several such concepts, applicable 1o
aifframe structures, are reviewad, starting with a simplified
assessment of their structural efficiency (measured in terms of
mass saving} and including a brief discussion of features relating
to integrity and fabrication. The review includes composite
reinforeement of metal structures, solid rods, tubes and beams,
sandwich skin panels and sandwich box structures, stiffened skins
and wound tubes and lattices. Particular attention is given to
attachments and load intraduction and a brief section deals with
bonded and mechanical joints. The paper concludes with
iHustrations af structures embodying some of the concepts
described. Author

N73-27480 Air Force Flight Dynamics Lab., Wright-Patterson
AFB, Chio.

DESIGN AND FAILURE CRITERIA OF ADVANCED COM-
POSITE PRIMARY STRUCTURE

Larry G. Kelly /n AGARD Impact of Composite Mater. on
Aerospace Vehicles and Propulsion systems May 1973 8 p

The design. fabrication, and fight test of a beran/epoxy
F-111 stabilizer are discussed. The applicability of this compuosite
material to airframe construction and the ability to achieve
significant weight savings are reperied. The material allowables
and design philosophy utilized in the evolution of this structure
are employed as an example of an approach ta establishing
logical faillure criteria from which efficient designs can be
developed with continuous aligned high modulus-high strength
composite materials. One of the outstanding features of filamentary
composite materials is their directional properties which provides
the ability through crossplying of lamina to tailor a structure
which meets specific loads and/or stiffness requirements with a
minimum amount to material and weight. Thus a more efficient
and reliable method of estabiishing design allowables for all
laminates of interest was developed. The approach selected was
to experimentally determine the stress-strain response to simple
unidirectional laminae at the required design temperature and
with the aid of a mathematical model establish a failure envelope
1o serve as the designers tool for selection of a suitable laminate
thickness and ply crientation for a given set of load conditions.

Author

N73-27482 Messerschmitt-Boelkow-Blohm G.m.b.H.. Ottobrunn
(West Germany).

i APPLICATION OF COMPOSITE MATERIALS FOR AERO-

SPACE STRUCTURES
F. Och and W. Jonda /n AGARD Impact of Composite Mater.

on Asrospace Vehicles and Propulsion Systems  May 1873
10p refs

The use of reinfarced composite materials for aerospace



structures is discussed. Component davelopments for the
spplication of various composites, such s glass. carbon, and
PRD. as well as combinations of glass and carbon are re-
viewad. An example of an ali-glass composite used in a third
stage of 8 rocket launcher is presented. The application of
all-carbon composites far helicoptar rotor blades is reportad, The
mechanical and physical properties of PRD-49 organic fiber are
analyzed. Author

N73.27483 Wastland Helicopters Lid., Hayes (Englond).

USE OF COMPOSITES IN HELICOPTERS: ADVANTAGES
AND DISADVANTAGES

H. F. Winny /n AGARD impact of Composite Mater. on Agraspace
Vehicles and Propulsion Systems May 1973 "9 p rafs

A survey is given of tha use of glass and carbon fibar
compaosite materials for helicopter structures. It is reported that
glass rainforced plastics shoutd be used on . rotorheads of the
sami-rigid types and on rotor blades where fatigue strength and
low stiffness and dengity are required to save weight. Carbon
fibar reinforced plastics ara recommended for the main helicopter
structures. A summary of the strength and stiffness properties
of both types of composites is presented. Methods of overall
fabrication for cost effective materials are proposed. Author

N73-27484 Societe Nationale Industrieile Aerospatiale,
Courbevoie (France}l. Dept. Structures Nouvelles.
COMPOSITES IN ENGINE STRUCTURES AND THEIR
ADAPTATION TO AERONAUTICAL NEEDS [LES COM-
POSITES DANS LES STRUCTURES D'ENGINS ET LEUR
ADAPTATION AUX BESOINS AERONAUTIQUES]

G. Jube /n AGARD Impact of Composite Mater. on Agrospace
Vehicles and Propulsion Systems May 1973 10 p In
FRENCH .

The use of highly rigid composite materials in aircraft
structures, particularly engine structures is examined. A detailed
review was mads of the use of reinforced boron and carbon
filaments. A comparison was also made of the fatigue life of
the two matarials. Transl. by E.HW.

N73-27488" National Aeronautics and Space Administration.
Langley Rasearch Center, Langley Station, Va. ,
APPLICATION OF COMPOSITES TO THE SELECTIVE
REINFORCEMENT OF METALLIC AEROSPACE STAUC-
TURES s .

W. A. Brooks. Jr.. E. E. Mathauser, and R A, Pride /» AGARD
{mpact of Compesite Mater. on Aeraspace Vehicles and Propulsion
Systems May 1973 16 p refs |

L£SCL 13D

The use of composite materials to selectivaly reinforce metallic
structures provides 8 low-cost way 10 raduce weight and a means
of minimizing the risks usually associatad with the introduction
of new materials. An, overview is presentad of the NASA
Langley Ressarch Center programs to identify the advantages
and to deveiop the potantisl of the selective reinforcement
approach to tha use of composites. These programs heve shown
that selegtive reinforcement provides excellent strength and
stiffness improvaments to metallic structures. Significant weight
savings ¢an be obtained in a cost effactive manner. Flight service
programs which have been initiated to validate further the merits
of selective reinforcement are described. Author

N73-274B6 Tachnische Universitast, Brunswick (West Germanyl.
Jnst. fusr Flugzeugbau und Leichtbau,

EXPERIENCE WITH COMPOSITES A8 OBTAINED FROM
GLIDERS '
W. F. Thislemann /n AGARD Impact of Composite Mater. on
Agrospace Vehicles and Propulsion Systems Mdy 1973 7 p

A survey is given of the design and manufacture of glidera
using glass fiber and carbon fiber reinforcad plastic composites
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N73-27490

* far primary structures. The two main advantages, cited are: R

the possibility of getting very smooth surfaces of high aeradynamic
quality and {2} the passibility of reducing the fabrication costs
by producing large integral structures instead of assambling many
prefabricated matallic structural details. Tha design problems,
structural problems, and performance test data for rainforced
plastic construction are reportad. . Author

N73-27487 Army Air Mobility'- Research and Development Lab.,
Fart Eustis, Va. Structures Div.

ADVANCES IN BALLISTICALLY TOLERANT FLIGHT
CONTROLS

I. E. Figge. Sr. /h AGARD Impact of Composite Mater. on
Aerospace Vehicles and Propulsion Systems May 1873 8 p
refs

Combat data indicate that helicapter flight contral componants
are exceptionally vulnerabls to catastrophic failure upon ballistic
impect. The ballistic tolerance approach, which is to design the
eritical components to function after ballistic penatration, offers
a solution to reducs vuinerability. Studies have shown that this
approseh can virtually eliminate catastrophic failure while
achieving substantial weight saving and reduced production costs.
Limited data indicata the approach is also adaptable to flight

" control bearings ang attachments. Venting was found to reduce

the damaga on the exit side of sandwich structures and preslotting
was found to prevant delamination of the exit face in the ares
of impact, Author

N73-27489 Royal Netherlands Aircraft Factories Fokkaer,
Schiphol-Oost. o .

DESIGN . AND MANUFACTURING ASPECTS OF COM-
POSITE MATERIALS WITH ORGANIC MATRICES FOR
APPLICATION AT HIGH TEMPERATURES

J. J. Cools /n AGARD Impact of Composite Mater. on Aerospaca
May 1973 16 p refs

Some design and manufacturing aspects are presented of
the mixed-structure concept which was developed for applitation
in aerospaca structures subjected 10 high temperatures. In this
concept @ HM-composite material with an organic matrix s
laminated between metallic faces to combine simultanecusly the
{avorable features of bath types of materials. The HM-compasite
material is the main ldad carrying component. Tha metallic faces .
protect the organic matrix against oxidation by air at high
temperatures, provide an electrically conductive surface of the
structure and contribute to stabilization against buckling. The
mixed-structurs concept can aiso be applied to aerospace
structures, subjectad to normal operating temperatures.  Author

N73-27480
{England}.
A LIMITED REVIEW OF THE APPLICATION OF ADVANCED

FIBROUS COMPOSITES TO AERO GAS TURBINE EN-
GINES

AW, H. Morris  f# AGARD Impact of Composite Mater. on
Acrospace Vehicles and Propulsion Systems  May 1973 16 p
rafs .
CSCL 11D

A review of fiber reinforced composite material relevant to
aero gas turbine engine application is presented for systams
both commercially available and projected. Emphasis has been
placed on thase mechanical property requirements and fabrica-
tion problems which are peculiar 1o gas stréam components.
Although high strength and high elastic modulus compasites
are available in organic and inorganic matrices for low temperature
application, these materials exhibit extremely poor impact and
arosion characteristics which may limit use whare foreign object
damage is prevalent. Several engineering solutions to the problem
are discussed. The application of composites in the high
temperature turbiné Stage has difficultiés such as fiber stability
and thermal fatigue and is considered to be very impractical.

Wational Gas Turbine Establishment, Pyestock



N73-27491

The development of directionally solidified eutectics, which can
loosely be described as composites, offers more encouragement
as the next generation turbine material, Author

N73-27491% National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Dhia.

MATERIAL AND STRUCTURAL STUDIES OF METAL AND
POLYMER MATRIX COMPOSITES

Robert A. Signorelli, Tito T. Serafini. and Robert H. tohns /o
AGARD Impact of Composite Mater. on Aerospace Vehicles
and Propulsion Systems May 1973 16 p refs

Fiber-reinforcedt composites and design analysis methods for

these materials are being developed beczuse of the vast potential®

of composites for decreasing weight and/or increasing use
temperature capability in aerospace systems. These composites
have potential for use in airbreathing engine components as
wall &5 aeronautical and space vehicle structures. Refractory
wira-suparalloy composites for use up to 2200 F or more and
metal-matrix composites for lower temperature applications such
as aerospace structures and turbojet fan and compressor blades
are under investigation and are discussed. The developmant of
& numbar of resin systems, including the polyimides and
polyphenylquinoxatines, is described and their potential for use
at tamperatures approaching 315 C (600 F) is indicated. Various
molecular modifications that improve processability and/ur
increase thermal and oxidative resistance of the resins ara also
described. Structural analysis methods are discussed for
determining the stresses and deformations in complex composite

systems. Considaration is also given to residual stresses resulting

from the curing process and to the foreign object damage problem
in fan blade applications. Author

N73-27434 Motoren- und Turbinen-Union Muenchen G.m.b.H,
{West Germany),

EUTECTIC ALLOYS WITH UNI-DIRECTIONAL SOLIDIFICA-
TION: STUDY ON THEIR USE FOR TURBINE BLADES

H. Huff and W. Betz /n AGARD !mpact of Composite Mater.
on Aerospace Vehicles and Propulsion Systems May 1973
6 p refs

The principle of directional solidification of eutactic alloys is
briefly shown and the influence of temperature gradient,
solidification rate and impurities is described. Using a list of the
most important demands on turbine blade materials the merits
and demerits of directionally solidified eutectics for this purpose
are discussed. It seems that there are good chances for utilizing
this compound material for gas turbines. There will be, howaever,
a lot of further investigations necessary especially with respect
10 casting technology. Authar

N73-27499 Societe Nationals d’Etude et de Construction de
Moteurs d Aviation, Villaroche (France} Dept. Resistance des
Materiaux.
STUDY OF DISK BINDING OF COMPRESSORS BY BASE
COMPOSITES OF BORON WIRE [ETUDE DU FRETTAGE
DES DISQUES DE COMPRESSEUR PAR DES COMPOSITES
A BASE DE FIL DE BORE]
Claude Stoltz /n AGARD
Aerospace Vehicles and Propulsion Systems
In FRENGCH

A theoretical study was made of the general principles of
binding compressor disks with boron compositas. Data cover
passible weight reductions and peripheral speed augmentation.
Crack and endurance tests are also made, The rasults are
compared with predictions. Transl. by E.H.W.

Impact of Corﬁposita Mater. on
May 1973 8 p

N73-27568# National Aviation Facilities Experimental Center,
Atlantic City, N.J.

VISUAL APPROAGH SLOPE INDICATOR iVASll IMPROVE-
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MENTS Final Report, Jun, 1968 - Jen. 1973
Thomas H. Paprocki Jul. 1973 8 p rafs
(FAA Proj. 071-312-000)
(FAA-NA-73-84; FAA-RD-73-96) Avail: NTIS HC $3.00 CSCL
17G

The major work to improve and update Visual Approach
Slope Indicator (VASI} eguipment and systems being utilized at
various category airports within the United States is discussed.
Results and conclusions arrived at through a number of of VAS)
evaluation projects are cited in so far as they pertain to the
following areas of VAS| development and investigation: {1}
suitability of VASt for long-bodied aircraft usa; (2] techniques
for reducing VASI lateral beam coverage: {3} visual approach
muttiple slope indicator (VAMSI} concept development: and (4}
VASI signal transition zone and color maodifications. Reference
to pravious and interim reports providing detaited information
about each of the subject areas is provided. Author

N73-27573§ Army War Coll.. Carlisle Sarracks, Pa.
AIRSPACE COORDINATION - WHO NEEDS IT?
Jamas A Kilgore 14 Feb. 1973 28 p refs
{AD-761034} Avail: NTIS CSCL 01/2

The thame is hased upon the Army's need to coordinate
airspace. Data ware gathered using a litarature search. The
airspace above the combat zone is used by all services and by
all combat branches within the Army. History indicates control
of the airspace became a problem during World War |.  Be-
tween World War | and World War Il new concepts for integration
of air into the land battle scheme were developed. Korea brought
new innovations and produced combat experience in the helicopter
for the Army. The Vietnam War produced the concept of airmobility
that further increased airspace control problems.  There is no
currant agreement on joint use af the airspace. Doctrine provides
for an Airspace Coordination Element (ACE) that. currently, is
not authorized on most TOEs. The ACE. although a workable
solution, is reslricted by being only a planning and management
facility with limited capability. Air Defense Artillery has recom-
mended consolidation of selected equipment with aviation to
help solve the airspace problam, (Author Modified Abstract)

GRA

N73-27574# Transportation Systems Center, Cambridge,
Mass.
SIGNAL ANALYSIS FOR AEROSAT Final Report, Jan.
Jun. 1972
L. A. Frasco Aug. 1972 79 p refs
(AD-758407; DOT-TSC-FAA-72-29; FAA-RD-73-34}
NTIS CSCL 17/7

The report addresses signal design for the AERQSAT system.
Candidate data and surveillance modems are analyzed for L-Band
avionics. Detailed theoretical analyses are prasented of the effects
of the oceanic satellite-air¢raft channel on data modem perform-
anca. in addition, an L-Band avionics transceiver is proposed to
maet the requirements of the Experimentation and Evaluation
Phase of AEROSAT. The proposed avionics are flexible and
pasily adaptable to a variety of operational and access control
concepts. A task plan outline is presented for an improved
maodem task for the following year. Author (GRA)

Avail:

N73-27701*# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Chio.
PERFORMANCE OF A 1.20 PRESSURE RATIO STOL FAN
STAGE AT THREE ROTOR BLADE SETTING ANGLES
George W. Lewis, Jr, Royce D. Moore, and George Kovich
Washington Jul. 1973 32 p refs
(NASA-TM-X-2837. E-7434) Avail: NTIS HC §3.00 (SCL
21E

A model of a short takeoff and landing {STOL) fan stage
was tested in a single-stage compressor research facility. Surveys
of the airflow conditions ahead of the rotor, between the rotor
and stator, and behind the stator were made over the stable
operating range of the stage. At the design speed of 213.3
meters per second and 2 weight fliow of 31.2 kilograms per



second, the stage pressure ratio of 1.15 was less than the design
value of 1.2, The stage was tested with the rotor blades reset
for more flow. Design pressure ratio was achieved and surpassed
with the minus & deg and minus 7 deg resets, respectively. The
stage efficiency was 0.88 for the minus 5 deg reset and 0.85
for the rmunus 7 deg reset. Author

N73-27704%§ Pratt and Whitney Aircraft. East Hartford, Conn.
STUDY OF UNCONVENTIONAL PROPULSION SYSTEM
CONCEPTS FOR USE IN A LONG RANGE TRANSPORT
Gearge A. Champagne Aug. 1973 104 p ref
{Contract NAS3-155R0)
(ZP:FESA-CR-121242; PWaA-4692) Avaiii NTIS HC$7.25 CSCL
The noise ievel of an uncoventional propulsion system for
the next generation of subsonic. long-range transport aircraft is
discussed. The desired noise level may be achieved by: {1} a
fixed geometry, high bypass ratio turbofan with a geared two-stage
fan and advanced acoustic treatment or (2) a moderate bypass
ratio turbofan with a variable pitch two-stage fan, variable primary
and duct nozzles, and advanced accustic treatment. The geared
fan system meets the noise goal with minimum economic penalty.
Caomparisan of the naise levels at takeoff and landing in
combination with the economic penalties requised to achieve
the lower noise levels at specific noise measuring stations, indicate
that both area reduction and current certification proceduraes
should be used 1o ascertain the point of diminishing returns in
establishing future noise goals. Author

‘N73-27707*§ General Electric Co.. Cincinnati, Ohio. Aircraft
Engine Group.
EXPERIMENTAL QUIET ENGINE PROGRAM. PHREDICTED
ENGINE PERFORMANCE
Feb. 1973 148 p Revised
{Contract NAS3-12430}
{NASA-CR-121258) Avail: NTIS HC $9.50 CSCL 21E

Three turbofan configurations, each incorporating alternative
noise reduction features, were tested under the Cuiet Engine
Program. Performance data for these engines are shown over a
range of flight conditions. The data are presented in tabular
form for standard day flight inlet conditions. Procedures for
estimating nonstandard day performance are shown. Tabular data
and calculation procedures to allow determination of ram recovery,
customer bleed, and customer shaft power extraction effects on
engine perfarmance c¢an be found in the onginal Performance
Brochure titled, Experimental Quiet Engine Program, Predicted
Engine Performance. dated April 8, 1870. Pradicted engine nuise
levels for representative take-off and approach conditions are
pravided. ‘ Author

N73-27709*# National Aeronautics and Space Administration.
Lewis Research Canter, Cleveland. Ohio.
DYNAMIC RESPONSE OF MACH 2.5 AXISYMMETRIC
INLET WITH 40 PERCENT SUPERSONIC INTERNAL AREA
CONTRACTION )
Robert J. Baumbick. Robert E. Wallhagen. George H. Neiner.
and Peter G, Batterton Washington Jul. 1973 20 p refs
(NASA-TM-X-2833; E-7426} Avail. NTIS HC $300 CSCL
21E

Results of experimental tests conducted on a supersanic,
mixed compression, axisymmetric inlet are presented. The inlat
is designed for operation at Mach 2.5 with a turbofan engina
(TF-30). The inlet was terminated with either a cheked-orifica
plate or a long pipe with variable area choked exit plug. Frequency
responses were obtained for selected static pressures in the
diffuser. These pressures were selected as potential control signals
for terminal shock control. Freguency responses wera obtained
for the Mach 2 and 2.5 conditions for different tarminations.
Responses also were obtained with and without cowl bleed.
Internal disturbances were produced by sinusoidally varying the
inlet overboard bypass doors at’ frequencies cut to 100 hertz,

) Aqthor

491

N73-27789

N73-27711§ Cincinnati Univ., Ohio.
Enginesring.
AN EXPERIMENTAL STUDY OF THE EROSION REBOUND
CHARACTERISTICS OF HIGH SPEED PARTICLES IMPACT
ING A STATIONARY SPECIMEN
G. Grant. R. Ball, and W. Tabakoff May 1973 46 p refs
{Grant DA-ARO(D)-31-124-71-G154}
(AD-760578; Rept-73-36; AROD-10223 4-E) Avail. NTIS CSCL
21/8

/The impact and rebound characteristics of high speed solid
particles have been experimentally determined. This study was
limited to a system where the particle material is much harder
than the targst material and thus erosion takes place at impact.
The impact parameters were found to be statistical in nature
and thus the statistical distributions were obtained. The affect
of the particle velocity and impact angle was also investigatad.
in additon. the febound data was related to the erosion
damage. Authar {GRA)}

Dept. of Aerospace

N73-27712# ARQ, inc., Arnold Air Force Station, Tenn.
ANALYSIS AND COMPUTER PROGRAM FOR EVALUATION
OF AIRBREATHING PROPULSION EXHAUST NOZZLE
PERFORMANCE Final Report. Jun. 1870 - Nov, 1972
S. Wehofer and W. C. Moger AEDC May 1973 306 p refs
{AD-760541: AROQ-ETF-TA-72-190} Avail: NTIS CSCL 21/8
An analytical technique based on the time-dependent flow
equations has been devsloped to predict the inviscid transonic
flow field in axisymmetric propulsion nozzles. The analysis
inciudes the treatment of axisymmetric nonuniform nozzie inlet
profiles of total pressure, total temperature, specific heat, and
molecular weight. The analysis is also capable of considesing
convergent-divergent, convergent, and shrouded or unshrouded
plug nozzle geometrias. A computer listing and three sample
calculations are preasentsd to illustrate some of the capabilities
of the program. Author (GRA)

N73-27714§ Air Force Systems Command, Wright-Patterson

AFB, Ohio. Foreign Technology Div.

TESTING JET ENGINES (SELECTED ARTICLES)

L. . Skulbachevskii 23 Apr. 1973 124 p Transl. into ENGLISH

from the publ. “Ispytaniva Vozdushne-Reaktivinykh Ovigateley”

Moscow, 1972 75 p

{AD-760063; FTD-MT-24-96-73) Avaik NTIS CSCL 21/5
The report is a compilation of articles that briefly describe

the salient test parameters of jet engines and test methods

used in the Soviet Union. GRA

N73-27722§ Institute for Defense Analyses. Arlington, Va.
Science and Technology Div. :
EFFECT OF STRATOSPHERIC OZONE DEPLETION ON THE
SOLAR ULTRAVIOLET RABIATION INCIDENT ON THE
SURFACE OF THE EARTH
Pythagoras Cutchis Mar. 1973 47 p refs
{Contract DAHC15-73-C-02C0)
{AD-761179; P-922; IDA/HQ-72-14897}
06/18

Recent theoretical work indicates that the oxides of nitrogen
that would be injected into the stratosphere by a fleet of supersonic
tranaport aircraft could result in a significant depietion of natural
stratospheric ozone. Since the stratospheric ozane layer shields
the biosphere from harmful ultraviolet (UV} radation, there is
cancern about the biological effects of the increase in UV radiation
that would attend a reduction in the present amount of natural
ozone. The paper estimates the factor by which UV radiation
would be increased as a function of percertage czone depletion
and wavelength. To illustrate a potentially significant biological
effect of increased UV radiation, the attendant increase in
erythemal (sunburn-producing} UV radiation dosage is caiculated
for sgveral canditions of ozone depletion, radiation wavelength,
and solar zenitth angie. Author {GRA)

Avail. NTIS CSCL

N73-27789§ Army Engineer Waterways Experiment Station,
Vigksburg, Miss.



N73-27798

STRENGTHENING OF KEYED LONGITUDINAL CONSTRUC.
TION JOINTS IN RIGID PAYEMENTS Technical Report.
Jan. 1971 - Jul. 1972
R. W. Grau Mar. 1973
FAA
{Contract F30602-70-X-0010: AF Proj. 683M)
{AD-759570: AFWL-TR-72-174) Avail: NTIS CSCL 13/2

The rigid pavement test section was constructed of portland
cement concrete (PCC and trafficked with a 360-kip 12-wheel
assembly and a 186-kip twin-tandem assembly to evaluate the
performance of keyed and doweled longitudinal construction joints
in rigid airfield pavements under multiple-wheal heavy gear
loadings {(MWHGL) and to investigate the feasibility of strengthan-
ing existing keyed longitudinal construction joints. [Authar
Madified Abstract) GRA

129 p refs Sponsorad in part by

N73-27798%# Mational Aeronautics and Space Administration.
Lewis Research Center, Cleveland. QOhio.
COMPAMtISON OF TEMPERATURE DATA FROM AN
ENGINE INVESTIGATION FOR FILM-COOLED AND
NON-FILM-COOLED, PANWISE-FINNED VANES INCOR-
PORATING IMPINGEMENT COOLING
Daniel J. Gauntner Washington Jul. 1873 28 p refs
(NASA-TM-X-2819; E-7386}) Awvail: NTIS HC $3.00 CSCL
20M

The experimental temperature characteristics of two spanwise-
finned, impingement-cooled vanes, one with film cooling and
one without film cooling, ware investigated in a modified J-75
research turbojet engine, Values of maximum temperature, average
temperature, and maximum chordwise temperature differance
were compared for the twa vanes at the midspan. An analytical
redesign of the two vane configurations indicated that the
maximum and average temperaturas and the maximum chordwise
temperature difference could be significantly lowered. The
experimental tests indicated that suction-surface fitm cooling may
cause increased heat transfer near the trailing edge of the vana.

Auther

N73-27804*) Nationai Aeronautics and $pace Administration.
Lewis Research Center, Cleveland, Dhio,
TURBOJET EMISSIONS, HYDROGEN VERSUS JP
Jack Grobman, Carl Norgren, and David Anderson 1873 22 p
rafs  Prasented ot Working Symp. on Liguid-HydrogenFueled
Aircrafi, Langley. Va.. 15-16 May 1973
(NASA-TM-X-68258: E-7539) Awvail: NTIS HC $3.26 CSCL
21B

Preliminary data from an experimentat combustor show that
the NQOx emission index, g{NO2)/Kg fuel, is about thres times
greater for hydrogen than for JP at simulated cruise conditions.
However, if these results are applied to aircraft designed for a
given mission, hydrogen’s higher heating vaiue anables the aircraft
to have a lower gross weight and a lower fuel fiow rate so that
the NOx emission rate. Kg (NO2}/hr may be reduced about 30
percent compared to JP. Theorstical kinetics calculations indicata
that combustors may be designed for hydrogen that could further
decrease NOx amissions by taking acvantaga of hydrogen's wide
flammable fimits and high burning velogity. Author

N73-27807*# National Aeronautics and Space Administration.
Marshall Space Flight Canter, Huntsville, Ala.
HANDBOQOK OF INFRARED RADIATION FROM COMBUS-
TION GASES
C. B. Ludwig. W. Malkmus, J. E. Reardon, J. A. L. Thomson,
and R. Goulard, ed. 1873 487 p refs
{NASA-SP-3080) Avail: NTIS HC $6.00 CSCL 20M

The treatment of radiant emission and absorption by
combustion gases are discussed. Typical applications include:
(1) rocket combustion chambers and exhausts, (2) turbojet engines
and exhausts, and (3] industrial furnaces. Some mention is made
of radiant heat transfer problems in planatary atmospheres, in
stetlar atmospheres. and in reentry plasmas. Particular considara-
tion is given o the temperature range from 5OOK to 3000K
and the pressure rangs from 0.001 atmosphere to 30 atmosphares.
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Strong emphasis is given 1o the combustion products of
hydrocarhon fuels with oxygen, specificelly to carbon dioxide,
watar vapor, and carbon monoxide. {n addition. species such as
HF, HC1, CN, OH, and NO are treated. Author

N73-27835% National Aeronautics and Space Administration.
Goddard Space Flight Canter, Gresnbelt, Md.
MULTISPECTRAL IMAGE DISSECTCR CAMERA FLIGHT
TEST cid
Barnard L. Johnson /n jts Signilicant Accomplishments in Technol.,
1972 1973 p 74-76
CSCL 14E

It was demonstrated that the multispectral image dissector
camera is able to provida composite pictures of the earth surface
from high altitude overflights. An electronic deflection feature
was used to inject the gyro error signal into the camera for
correction of aircraft motion, G.G.

N73-27889§ Battelle Columbus Labs. Ohio.
A PROGRAM DEFINITION STUDY FOR THE IMPROVE-
MENT OF SHORT-HAUL AIR TRANSPORTATION, vOL-
UME 2: WORKING PAPERS Final Raport
Jan, 1973 527 p refs
{Contract DOT-FAT2WA-2820}
(FAA-OS-73-1-Vol-2] Avail: NTI$ HC $2B.50

A program definition study for the improvernent of short
haul air transportation is presented. The subjects discussed are;
{1} pattarns of future short haul demand, {2) airport development
requirements, (3) private sector ‘constraints, and (4} ocal
community constraints, The study was performed to provide a
background for the formutation of a pragram plan and o define
and extend the understanding of the short haul air transportation
development plan. For Volume t see ATS 08502, Author

N?3-27877# Massachusetts Inst. of Tech., Cambridge. Dept
of Civil Engineering.
INVESTMENT STRATEGIES FOR DEVELOPING AREAS:
MODELS OF TRANSFORT
Richard De Neufville, John Hoffmeister, and David Shpilberg Jtan.
1373 93 p refs
{Contract DOT-0S-00096)
(1235-219292,/0; DOT-P-5200.7) Avail: NTIS HC $3.00 CSCL
The basic objective of the present study is to support
Department of Transportation activities in advising developing
countries on transpor infrastructure improvements, Modals of
air, river and highway transportation are developed for use in
the comparison of alternative investment strategies in transpora-
tion for devetoping areas. The work parformed undar this contract
was exacuted simultaneously with a parallel coniract DOT-0OS-
00080). The results, howaver, are presentad here. Far a full
exposition, both reports would be considerad jointly. (Author
Modified Abstract) GRA

N73-27879§ Gaorge Washington Univ.. Washington, D.C. Schoot
of Enginearing and Applied Science.
DULLES AIRPORT RAPID TRANSIT STUDY
B. A. Claveloux 1973 271 p refs
{Grant NSF GZ-2606)
(PB-220074/9: ME-251-252-8) Awvail: NTIS HC $3.00 CSCL
138

Various aspects are examined of the feasibility of a high-
speed transit service between downtown Washington, D.C. and
Dulies Airport, The route selected is one that utitizes, for the
mast part, existing rights of way, and the calculated vefocity
schedule provides a 10-minute total travel time. {Author Modified
Abstract) " GRA



N73-27880§# Massachusetts Inst. of Tech., Cambridge. Dept.
of Civil Engineering.
RCLE OF AIR TRANSPORTATION IN SPARSELY DEVEL-
QPED AREAS
Ruchard DeNeufville, Ulpnano Ayala, Jorge Acevedo, and Luis
Mira Jan. 1973 174 p refs
(Contract DOT-05-00080)
(PB-218293/8; R72-49; DOT-P-6000.1) Avail: NTIS HC
$3.00 CsSCL Q1B

The basic objective of the study. was to support Department
of Transportation activities in advising developing countries on
transport infrastructure improvements. A theoretical base far
‘evaluating the effect of transport investments in a developing
area is presented. A model is developed to estimate the optimal
modes of transportation for areas with diffaring levels of traffic.
The model shows that under certain circumstances air transpoita-
tion has significant cost and service advantages over altarnative
modes. This guideline 15 substantited by an extensive case study
of the experience of SATENA. a government-operated airline in
Colombia. (Author Modified Abstract) GRA

N73-27881§ Army Test and Evaluatlon Command, Aberdeen
Proving Ground, Md.
ARCTIC ENVIRONMENTAL CONSIDERAT|0NS
28 Jun. 1972 47 p refs
(AD-7611086; TOP-1-1-0G1} Awvail: NTIS CSCL 15/5

The report is intended to assist TECOM agencies and item
developers evaluating potential or actual test items by providing
basic information on the effects of cold. The information provided
is limited to the most common types of material and materiel.”

. GRA
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DPesign and .performance tests of so0lid state A-6
aircraft enqine instrympents
[ap-760351]
AIRCEAFT
Aderospace multiprocessor for A-7D alrcraft digital
fly by wire flight contrel, discussing design
requirements, software development and reliability

N73-26469
a=7

473-35223
A=300 AIBRCRAFT
Development of the ABOOB wide~body twin.
[ SRE PAPER 7303531 A713-3870%
AC GENEBATORS
Features of a high voltaqe aichorne
saperconducting generator.
: A73=-35254

ACCIDENT INVESTIGATION
Seminar on Accident Analysis and Prevention,
Beirut, Lebanon, June 26-28, 1973, Working
Docurents.
- A473-36845
Engzaved foil, photographic and EM flight
recorders in aircraft accident investigatioms,
discussing readout, processing and analysis
273-36848
ACCIDENE PREVENTION
Safety in the accident prone flight phasas of
take~off, approach and landing.
A73-380F
General aviation aircraft stall/spin prevention
device for limiting tail power mear wing stall
angle of attack
[SaE PAPER 7303331} A73-38686
Seminar on Accident Amalysis and Prevention,
Beirut, Lebanon, June 26=-28, 1973, HWorkiag
Documents. .
' 372-36845
Aircraft accident statistics for passenger
fatalities, worldwide jet hull losses and
estipated costs to suggest proposals for
approach, landlnq and takeoff accident reduction
b A73-36846
ACODSTIC DOCTS
Fundamentals of ﬂerOﬂYanlC sound thaorv and flow
duct acoustics.
273-3533%
§ind tunnel acoustic apd vibratiom test
facilities, lacluding anechoic chambers,
sobsonic boundary layer tnnnels, acoustic ducts,
reverberation rooms, apd rotor noise chambers
a73-35334

OCTOBER 1973

Annular duct liner cmrvature for aircraft noise
reduction
[ KESR-TR-D-72771
ACOUSTIC IMPEDAHCE
The acoustic impedance of perforates at medium and
high sound pressuere levels,

N73-26688

B73-37030
ACQUSTIC KEASUREMENTS
Analysis of reverherant-field noise produced by
three 1ift fan models operating at various rotor
tip speeds
[HASA-THM=X=-682431 N?73-26018
Analysis of acoustic factors involved in wind
tunnel tests to show contributions from varjous
Sources
NT3-26247
Wind tunnel tests to determine acoustic properties
of helicopter rotor and wind tunnel calibration
technigques
[ BAE-LIB=TRANS~1683] . ¥73-26249
Measurement of noise and wake structure of ducted
fan with subsonic tip speed to show sound
pressure levels and blade wake characteristics
[ NASA-CR-132259) - N73-27207
ACOUSTIC PROPERTIES
Wind tunoel tests to determine acoustlc propercties
of jet augmented lifting flap configquration
[ NASA-TT-F-T49511 - N73-26030
Analysis of acoustic facters involved in wind
tunnel tests to show contributioms from various
sources .
F73=-26247
Wind tunpel tests to determine acoustic properties
of helicopter rotor and wind tunmnel calibration
techniques
[ BAE~-LIB-TRARS-1683] N73-26249
Meazurenent of noise and wake structure of ducted
fan with subsonic tip speed to show sound
pressure levels and blade wake characteristics
[ NASA=CR-132259) N73-27207
ADDITIVES
Military and civil jet aircraft fuel
specifications, discussing additives types, test
procedures and guality control complexity
A73-34848
AERODYNAMIC CHARACTBRISTICS
Heavy 1lift helicopter rotor blade desiqr including
airfoils, fiberglass skin, titanium spar,
fail-safety and aerodypamic and structural
features
[ AHS PREPRINT 7101 N AT73-35056
Ar inexpensive technique for the fabrication of
two-dimensiopal wind tucnel zodels,
A73-35762
Experimental developments in Y/STOL wind tomnel
testing at the Hational Zercnantical
Establishment.
A73=-36774
inalysis of the aerodyeamic characteristics of
deviges for increasipg wing lift. IXI -
Influence of ground proximity on the aercdynamic
characteristics of the flaps
A73-37022
inalysis of norhomogencous flow associated with
two dimensiomal propulsive lifting system based
on flovw with eneryy additian
[ NASA-CR=-22501] N73-25997
Comparison of linearized theories to determine
aercodynamic characteristics of slende: wWings in
sapersopic flow .
[ RAE-LIB-TRANS=1677] ¥73-2601%
Wind tunnel tests to determipe effect on cruise
performance of instaliing long duct refan-engine
nacelle on DC 8 aircraft

[ NASA=CR-1212181 N73-26023



AERODYINAHIC COEFFICIENTS

terodynamic characteristics of slender delta wings
to shoy performance under warious copditions of
airspeed, anqie of attack, and ground effect
FRASA=-TT-F-149097 H73=-26031
inalysis of descent trajectories to ‘deternine
static #nd dynamic stability of free-fall stores
vith freely spipning stabilizer devices
[AD-T7606771 K73-26999
knalysis of aercdynaaic characteristics affecting
selection of short takeoff transport aircraft
R73-27012
¥umerical analysis of lift and roll stability of
ram air cushion vehicle to deternmine equations
for rolling noment coefficient
[ PB-219820/B) N73=-27032
Developaent of simulation program for deterdining
characteristics of tracked air cushion research
vehicle
{ PB-218368/9]
AERODYNAMIC COEFFICIESTS
a finite-element method for calculating
aercdynamic coefficients of a subsonic airplane,
A73-363294
gbjectives of dynamic tests in loy speed wind
tunnels and techniques for measuring oscillatory
derivatives and transient motion effects
NT73=26244

B73-27032

Effect of interference of engine et on
aerodynafic characteristics of lifting surface
induced by horizontal or vertical et
[ HASA-T¥=F=14956] 1 wY3-26292

Detersination of aercdynamic parameters for ase in
Flight simulator. research
[KASR-TT-FP-145954]

AERQDYNRKIC CONFIGURATIORS

Effects of addition and pasition of outhoara
stabilizers and tail configurations on
aerodynamic charactecistics of lov-wave-drag
elliptical body at hypersonic speed
[NASA-TH-X-2747] N73-26993

Beview 0f V/S5TOL development prograus to compare
basic characteristics of XC-1423, X-19 and X-22A
aircraft under various £light coaditions

N73=27003

Design, development, and f£light characteristics of

YAR 151 B V/5STQOL strike/reconnaissance aircraft
AT3-27006

Propulsive-1lift techmology program for developrent
of short takeoff aircraft propulgion systems and
1ift augmentation devices

R73-27178

M73-27009
beslign, development, and evaluaticn of
puffalo/Spey Augeentor=-Hing research airecraft
using internally blown flap for lift augmentatichn
R73=27010
Design, fabrication, apnd flight test of Boeing 727
aircraft nacelle modification te reduce
aerodynamic poise levels
TAD-75604D1 N73-27048
Integral squations for calculating iacompressible
potential flows around profiles with suction and
blowing
[ FASA-TT~F-14962]
AERODYRAMIC DRAG
Rerised calculations of the HACA 6-series of low
draq aercicils.

HT3-27209

273-34536

an investigation of the flow field and drag of

kelicopter fuselaqe confiqurations.

[2HS PREPEINT 740 ) L73-35051
Tradeoff studies for feasibility of nultiblade

ring rotor confiquration for helicopter design,

discussing ring drag

{ AHS PREPRINT 7141 A73-359060
IC 9 refanned enqine nacelle effects on cruise

draq considering lateral spacing

{HASA-CE-121219] H73=-2602¢
BEfects of addition and position of outboard

stabilizers and tail configquratiocns on

aerodynamic characteristics of low-wave-drag

elliptical body at hypersonic speed -

[ NASA-TH-X-27471] N73-26993
Desiqn and developnent of two dimenslional airfoil

with optibum draq divergence characteristics at

transonic speeds

{HAL-TR-299] H73-26994
AERODYNAMIC FORCES
Bevond the buffet boundary.
AT73-34538

SUBJBECT INDEX

Book - The aerodynagclcs of high speed gronnd

transportation,
A73=-35854
pnsteady aercdynamic forces in transonic
turbomachines
A73=37084

AERODYNANIC XINYERFERERCE
A three-dimensional wingsjet interaction analysis
incloding et distortion influences.
[BXAR PRPER 73-655] A73=36209
& kernel function method for computing steady and
oscillatory supersonic aerodynamics with
interference.
[AIAL PAPER 73=6701
AERODZNENIC LOADS
pevelopnent of procedures for determining service
life of helicopter airframes and rotor blades
{RAE-LIB-TRANS~15201 H73~-26013
statistical apalysis of courting accelerometer
data obtained on FNavy and Marine fleet aircraft
from 1 Jan. 1962 to T Jan., 1972
[AaD-7603211] N73=26041
Elastic wvibrations of aircraft wing caused by
distribated load, center of gravity
displacement, and retation using electromodeling
techpiques
[ AD=-7609651
AERODYHANIC NOXSE
menograph - TWo cawsality cerrelation techbiques
applied to jet noise.

173=-36221

N73-27043

173-35150
Fundamentals of aerodynamic sound theory and flow
duct acoustics.
173-35331
Jet aircraft noise research, emphasizing pdre Jet
pixing noise, shock wave associated noise, and
tailpipe noise produced io engine or nozzle exit

plane
AT3-35332
Rotating blades and aerodynamic sound.
A73-35333
Calculated leading-edge bluntness effect on
transonic compressor noise.
[ BIAR PAPER 73-6337 AT3-36192

velocity decay and acoustic characteristics of

various nozzle geometrles with forwarxd velocity.

{AIDMR PAPER 73-629] L73I-36256
Hot gaseous jet noise eaissior calculation for

dependence on turbumlent £low characteristics

based on Lighthill theor¥,  -using computer prograt

173-36997

knalysis of reverberant=field nolse produced by

three 1ift fan nodels upetatxng at various rotor

tip speeds

[ BASA-TH-~X-§82031 H73-26014
Wind tunnel tests to deternine acoustic properties

of fet augrented lifting flap configuration

[NASA-TT-F-18951] N73-26030
Effects of turbulence and noise on wind tunnel

reasuresents at transonic speeds

NT3-26288

Desiqn, development, and evaluation of Boeing 727

aircraft macelle to conform to upper noise

reduction goals

[PAR-RD-72-40-VOL-2} ¥73-27017
Characteristics of long range transport aircraft

to include reduction of aircraft engine noise

and izproved engine response during go—around

naneuver

{NASA-CE-121283} N73-27020
Design, fabrication, and flight test of Boeing 727

aircraft nacelle modification to reduce

aerodynanic noise levels

[An-7560401 §73-27048
Measurement of noise and wake structure of docted

fan vith sobsonic tip speed to show sound

pregsure levels and blade wake characteristics

[ NASAL-CE~132259] ¥73-27207
Characteristics of propulsion system for sabsonic,

long=range transport aircraft designed to neet

aerodvynasic noise level requirements

[¥hSA=CR=1212421 §73-27704
AERODYNAMIC STABILYITY
Book - Flight dypamics of rigid and elastic
airplanes. Parts 1 & 2.
173-38451

Effect of torsion-flap-lag coepling oo hingeless
rotor stability.

fAHS PREPRIRT 731] 173-35067



SUBJECT IBDEX

ABRODYNARIC STALLING
Stall/spin studies relating to light
general-aviation aircraft.
['SAE PAPER 7303201 273-34678
General aviation aircraft stall/spin prevention
‘device for limiting tail power near wing stall
,angle of attack
[SAE PAPER 730333 373-38686
L detailed experimental analysis of dynamic stall
on an unsteady two-dimensional airfoil.
[aHS PREPRINT 7432 173-35053
3 study of stall-induced flap-lag instability of
hingeless rotors,
[AHS PREPRINT ?301
AERODYNAMICS
hpplications of advanced aeroﬁynam;c techpology to
light aircraft,
[ SAE PAPER 730318] A73=34676
RBissian bock-- Aercdynatics and fl1qht dynamics of
turbojet aircraft s2nd revised and enlarged
edition/.

A73-35066

. 173=34900

ALEROELASTICIZY -

Book = Flight dynamics of rigld and elastic
airplanes. Parts 1 & Z.

) ; : A73-34851

On the question of adequate hingeless rotor
aedeling in flight dynamics,.

[ AHS PREPRINT 7321 ) 273-35068

Wind tunnel test technique to establish rotor
systemn aeroelastic characteristics.

[AH5 PREPRIET 760]

Tuxbine engine research activity evolution,
considering entry tebperature increase,
pollutian somrc¢es nonstationary aerodynamics and
aeroelastlcxty in cogpressors, and noise problem

A73=-36991

173-35083

ABRORATUTICAL ENGINEBBIHG
deronautical turbine blade and vane materials
selection, considering ¥i alloys with powder
netallurgy and orieanted solidification,
composite materials and eutectics

AT73-36993
ARRONAUTICS
NASA in general aviation research- Past - present
- future. :

[ SAR PAPEER 7303171 ATI-34675
AEROSPACE ENGINEERING
International Aerospace Instrumentation Symposiam,
19th, Las Vegas, Nev., May 21-23, 1973,
Proceedings.
A73-34601
Eeinforced plastics for aerospace applications
covering history of larinates, use of cellulose,
ashestos, boron, glass and oriented cacrbon
fibers, whisker composites and resin matrices
R73-34801
AEROSPACE INDUSTEY
kir Force objectives for maintaining aerospace
superiority
[-AD-759566]
AEBRCSPACE VEHICLES
Deyelopment of digital computing systam for
synthesis and optimization of nllitar7 Elight
vohicle preliminary designs
[AD=-T750568] H73=27045
Design and ‘manufacturing of compus1te materials
with organic matrices for use in aerospace
vehicle structures suh1ectea to high temperatures
B73-27089

W73-26982

AFTERBURFING )
The effect of afterburning on the emission of
pollutants by turbojets
. i 173-36936
AIR BREATHING ENGIMES
Davelopment of fiber reinforced compasite
saterials for application to air breathing
engines, aeronautical vehicles, and spacecraft

cozpohents i
H73~-2T491
AIR CARGO
. The possible future of air transport and tha
airports
A73-35665

AIR ¥AVIGATION

AIR COHDITIONING EQUIPHENT
B~52 aircraft-borne short ranqe attack missile
geapon system air conditioner thermal
performance fulfillment with Freon refrigerant
and air distribution in heat exchangers
[{AIAAL PAPER 73-723]
AIE COOQLING
airswater wist spray coolant for high gas .
tesperature and pressure environment at gas
turbine inlet

A73-36340

hT3=-30388
AIR CTURRENTS
Bussian book - Apalysis of meteorological
conditions for aviation.
AT 234539

AIF DEFENSE
USAF Adirborpe Warning and Control System with
overland downlook Doppler radar for low-fly
aircraft detection in severs clutter
environmept, discussing design and performance

373=-343T1
AIR FLOR
Behavior of a wing parel under transient
conditions in a gas flow
373~-34139

Analysis of nonhomogeneous flovw associated with
two dimensional propulsive lifting system based
on flow with energy addition
[ HRSA-CR=2250Q1

knalysis of minioum runm tipes required for
instaticonary measurements at transonic speeds
during wind tunnel tests

R73-25997

N73-26243
Design, developnest, and evaluation of centrifugal
coppressor with six to ohe pressure ratio and
t¥o pounds per second air flow
) [HASE-CR-12094117
ATE NAVIGATION
Terminal and £light control navigation guidance
systens for restricted and short takeoff and
landing aircraft air traffic and approach
techniques

N73-26483

[RAB-TB-AVIONICS-135/BLEDS) A73-34490
The financing of essential communication,
navigation and terminal aids. :
. a73~34535
Russian book - analysis of meteorological
conditions for awiation.
AT3-34539

YLF and Omega signal air nmavigation ‘at 3 to 30 kilz
supplementing VOR-DNE and Loran-~A narvigaticn
frequencies, considering transmission technigues !

AT3-34814
pircraft VLF radio navigaticn, discussing
pIopagation characteristics, Omeqga and Globul
Navigation systems and historical development
TSAE PRPER 7303131 R73-31673

YLF naviqation davelopment at HAE. .

. . R73-348u9

Strapdown air pavigatiom with Ary inertial
ipstruments and high speed general purpose
digital computer predicting system performance
by position error ampalysis

A73-35211%

L¥=33 airborne inertial mavigation system with low

" cost precision instruments and miniaturized
digital computer, noting built-in calibrationm
and test capability for mninipizing maintenance
273-35212

Pigital fIlight control systens data sampling rate
selection effects on intersample ripple,
spectral folding and distortion and systenm
bandwidth

A73=-35224

Digital v/5TOL flight simulation test procedures
for aircraft navigation, guidance and control,
detailing display device panels, flight path
simulation and software configuration

A73-35853
hecurate aircraft trajectory predictions applied
to future ep=-route air traffic control.
A73-37041

08 the generation of accurate trajectory

predictions for air traffic control purposes.
A73=-37042

Plane coordinate transformations for area

nayigation based on existing VOQR/DAE network
A73-37043



AIR POLLUTIOR

Equipment route winds and great circle distances
for helicopter air routes at 5,400, 0,060, and
18,000 feet = Vols 1
[2D-760252] N73=-26043
Equippent route winds and qreat gircle distances
for helicopter air rontea at 5,000, 10,000 and
18,000 feet - Vol. 2
[{aD-7602531 N73-26046
characteristics of airborne radio homing and
alerting equipment for use with ererqgency
locator transmitters
[ RECA-SC-128] NT3I-26663
Proceedings of conference to develop area
navigation system desiqm concept for application
to national airspace systems foTr improved air
traffic control
N73-26664
Research projects coadwcted by erganizations of
Natiopal Research Council of Canada on
structural analysis, +det fuels, air pollution,
and wery low frequency navigation
[DAE/NAE-1973{1 ] W73-26970
pevelopnent of airborne very low frequency
pavigation system using radio communications
stations and comparison with other air
navigatian systenos
- R73-26973
Requlations for promoting safety ib air navigation
for monicipal airport of Barteelle, Alabama
[EB=-220087/1] NT73=27185
AIR PULLOUTION
parameters controlling nitric oxide enissions from
qas turbine combustors.
a73~3a474
Profitable transport engines for the environment
of the eighties.

[saE PLDPER T303471 AT3-34695
Laser measurenment of high-altitude aircraft

enissiocns.

[AIAZ PAPER T73-704] a73-36252

civil aviation environmental and ecomomic aspects,
discussing Doige and air pellution, fuel
consupption and airspace and ground space
utilization
473-3668%
S5T enwvironment impact aspects in arcas of fuel
and oxygesm consumption, noise, sonic boom,
stratospheric pellukion and <limzte modification
A73-36906
rurbife engipe research activity evelution,
considering entry temperature increase,
polluticn sources nonstationary aeradynanics and
aeroelasticity in compressors, akd noise problea
473-36991
The effect of afterburning on the enlssiown of
pollutants by turboijets
273=-36996
Conbustor research proqrams to gain advanced
technology for reducing alrcraft engine pollution
{ NASA-TH-X-E8256] , N73-26797
Research projects conducted by orqabizations of
Hational Research Council of Canada on
structural analysis, jet fuels, air pellution,
and very low frequency navigation
[DRE/NAE=-1973 (1) ] N73-26970
AIN TRAFPFIC
S$POL aircraft choice for air transportation in low
passenger density areas, discussing market
characterigtics in U.S. and tradeoffs between
airline operation and airfield costs
[ SAE PAPER 730357] 273-34705
sigulation of airport traffic f£lows with
interactive graphics.
AT3-34821
AIE TRAFFIC CONEROL
safety in operation and human errof.
a73-34077
air traffic controel, discussing man machine
systens, multipath with ILS, target indicatoer
radars and flight progress strip preparation
B73-34086
Autopated terpinal area ATC operations under FAA
ten year plan, iovestigating apalytical model of
pilot-aircraft control loop decisien paking by
conputer prograp
A73-3R437

SUBJECYE INDEX

Helicopter operations in Londen area, describing
controlled airspace, helicoptor routes and
heliport approach and takeoff procedures

273-34846
The fmbctions of regional airperts and the
resulting requirements for the ground
installations
B73=34476

Kixed CTOL-QTOL traffic effects omn air traffic
controller tasks, microwave landing and radio
navigation systems, airport operation and ground
aquipnent
[ MBE-DH-05-731] A73-34187

werminal ana fliqht control navigation gquidance
systeus for restricted and short takeoff and
landing aircraft air traffic and approach
techniques
[RAE-T¥-AVIONICS~135/BLEU/] L73-348490

Electropnic landing systen satigfyving IPR
requirements for air traffic, noting simulated
ILS and ground controlled approach operations
[ DSLR PAPER 13=0201 aT3-38494

International Aerospace Instrulentation synposiugm,
19th, lLas Vegas, Nev,, Hay 21-23, 1973,
proceedings.

a73-34601
aircraft nicrowave landinqg systea development,
including coaventional system history and
shortcomings, progran objectives and
jmplensntation schednle for ATC )

173-34611

tutowated discrete address radar beacon s¥sten and
data limk for ATC, describing simultaneouns
nessaqe decoding capacity, systemn specifications
and ipplementation prognosis

A73-34612

Aircraft wake vortex avoidance system for safety
panagoement and capacity optimization in airport
operations related to ATC, considering various
sensors and display subsystem requirements

173-34613

Encoding altimeter for ceding, transmitting and
displaying flight altitude information to air
traffic controllers
[ SAE PAPER 7303911 L73=-34663

Airtransit - The Canadian demonstration interurban
STOL service.

[ SRE PAPER 731356] a473=-38704

Annnal Sinulation Symposium, 5th, Tampa, Fla.,
sarch 8-10, 1972, Recard of Proceedings.

A73-3u817
simulation of a surface traffic control system for
John P, Kennedy Tnternational Airport.
273-34818
prospects of automation of air traffic control
systens using satellites for radio navigation
273-34961
percpautical and maritime traffic control by
stationary ocbit navigation satellites,
idiscussing frequency ranqes, aircraft distance
control, antenna arrays and nultiple data access
A73-35477

The possible future of air tramsport and the

airperts
173-35665

A simulation study for the design of am air

termibnal bhuilding.
A73-35826
aircraft terminal approach and entry spacing
systems supported by automated terminal radar
using area navigation techaniques
173-35852
Nodeling problenms in air traffic control systens.
A73-36427
pffshore airport desigqn, construction and
operation oo basis of costfbenefit
consideratiors, emphasizing ATC probless
generated by ILS localizer and glida path sjigmal
reflection
A73-36682
pProblems related to the operation of an air-gqround
data-link systaen
27336686

Conputer modeis for air traffic control systen

simnlation.
A73-36883
iccurate sircraft trajectory predictions applied
to foture en-route air traffic control.
173=-37001



SUBJECT IXDEX

On the geleration of accurate trajectory
predictions for air traffic control purposes,

. . - AT3-3T042
FPorecasts of aviation activity at selected
airports to neet needs of planning personnel for

future air traffic control operations
R73-26019
Plannlnq of short haul air transportation system
based on comnputer 51mulat1on of varicus concepts
[fAA-QS-73~2] N13=-26026
Interface evaluation of digital simulation
facility with system support facility for radar
‘beacon target source for air traffic contrel
[FAA-NA-73-331 H73=-26248
-Evaluation of pilot assurance value of airborne
display device for monitarinq air traffic in
high density tersinal alrspace
[AD-7492801
Proceedings of conference to develop area
navigation system design concept for application
to national airspace systenm for improved air
traffic control

H73-26267

N73-26664
Control and disgplay testing for air traffic
instrument landing systen
Iap-759539) NT3-26657
Application of microwave landing system to provide
operational flezibility and improved capacity in
terminal area
[FRA-RD=-73-1431
Design technoloeqy of aercmastical satellite
connynication systea for air traffic comtrol
over Atlantic Ocean
[ PAA-ED=17-1] N13-27104
analysis of radic communication links for airc
traffic control operations to show effects of
adtacent channel interference and wmodulation
limitations
{FAA-BED=70=-711] ¥T73=27114
analysis of air space cohtrel problens associated
with zilitary operations and development of
doctrine for improved command and contrel
{ap-7610341] N73-27573
Analysis of candidate data and surveillance medens
for avionics system used in air traffic control
system -
[2D-7584071
AIR TRANSPORTATICN
City center helipert design and location for
scheduled intercity helicopter services,
discussing terwinal facilities, econonic
factors, elevated sites, etc

H73-27019

R73-27574

A73-3444q
Helicopters for business executive transport
between cities or to isolated locations, pelice
use, ambulance service, etc
a73-34405
Ground and air transportation noise propagation
and effects, including aircraft engines,
airfeils, sonic booms, auto traffic, railroads,
sutbways, seismic-noise and vibration
A73=-345860
The financing of essential coamumication,
navigation and terminal aids.
A73-34535
Airtransit ~ The Canadian demomstration interarban
STOL service.
[SAE PAPER 73035617 AT3=-34°100
The possible future of air transport and the
airports
373-35665
Pilanning of short haul air tramnsportation systen
based on computer simulation of various concepts

fFaA-Q5-73-21 §73-26026
Tahles of data for airline econoaic impact

conputer model - Vol, 2

[AD=-749491] N73-26989

* Program definition study for improverent of short
haul air transportation to show development
requirements and Operatlonal constraints - Vol. 2
fFAA-05-73=1=Y0L=21] N73=-27869

Role of air traosportation in sparsely developed
areas including cost estimates
[PB-21%293/81]

AIRBORNE BQUIFNBHT

Book — Recommended basic characteristies for
airborne radio homing and alerting egquipment for
use with esmergency locatar transpitters /ELT/.

AT3=-34475

H73-276880

AIRBORNE/SPACERORNE CONPUTERS

nigital synchronization of synchropous collision
prevention systeass in aviation .
‘A73-358480
Turte and jet powered general avxatlon
aircraft-borne weathervision memory radarc sfsteu
with digital p:oc9351nq technique to elininate
direct view: storaqe tabe
. [SAE PAPER 7303161 ‘ - !T3-3467u
2 scheme for estimating aircraft velocity d1ract1v
from airborne range Deasurements. .
T !73-3&873
Digitally integrated cockpit simulation facility
for display systens and avionics to plan
pissionshnman program and airborne equipment

requirements
AT3~35236
Features of a high voltage airhorne
superconducting generator. .
AT3-35254

Cosmic rays airborne dosimetry from Concorde
aircraft, notimng passenger and crew
‘xadiobiological hazards at supersonic fllqht »
altitudes .

. AT3-36908

Evaluatlon of pilot assurance value of airborne
display device for nonitoriang air traffic in
high demsity terminal airspace
[aD-749280 1 . H73-26267

Error reduction im two—gimbal, airborme search
radar system
[AD~7605511]

AIRBORNE/SPACEBDREE COMPUTERS

Development of a low—cost £light director systen
for general aviation.

[ SAE PAPER 7303311 A73=34684

Inteqrated Propulsion Control System Program.

[ SAE PAPER 730359] 173-34707
gilitary aircraft onboard Digital Avionics . .
Information System for compaterized integration

of naviqation, gnidance, weapon delivery,
cockpit display, commonication, £light comntrTol
and energy management

H73-27131

, R73-35202
Digital avionics systems software development
trends, considering compatibility and cost
problems in increased use of complex processing
hardvare, sensors and displays, - .
. A73=-35203
Lireraft onboard computerized avionics and
electrical systems architecture for information
flow and control with nazimum efficiency,
flexibility, modularity and ainimsun maintenance
273=-35204
. Unconventional digital aviomics hlack box approach
for cost reduction and reliability improvenent
in terms of packaging, component coding and
hardware gualification programs snltiplicity
. - 273-35205
Strapdown air navigation:with-dry inertial
©  instruments and high speed general purpese
digital computer predicting system performance
by position error analysis
473= 35211
LH-33 airborne inertial navigation system with low
cost precision instrumepts and airiaturized
digital compater, noting built-in calibration
and tegt capability for miniwizing maintenance
a73-35212
Low cost data processor and dlsplay for ICNI,
DME/TRCAN, LORAN or ranges/range difference radio
navigation systems in aerospace applications
X 173-35213,
Cigital fly by wire flight cootrol system with
airborne digital processor for increased
aircraft sarvivability, determining redundancy
level to satisfy system performance
. A73-35222
kerospace multlprncessor for R-7D aircraft digital
fly by wire flight control, discussing desiqn
requltements, software development and reliability
% A73-35223
dodular MO5 LSI digital data bus system design for
inteqgrated avionics and remote sepsors
interconnestion in aerospace vehicles
473-35232
=1 aircraft electrical oultiplex aysten.
A73-35309



AIRCRAFT LCCIDBNT INVESTIGATIOHN

AIRCRAFT ACCIDENT IWVESTIGATION
Tynamic behavior of light aircraft interaction
vith jet transport vortex on basis of accident
racords apd computer simulation
[SAE PAPER 730296}
LIECRAFT ACCIDENIS
rirplane accident survival, discussing cabin
safety, fire protection., crashworthiness,
eperqency evacuation and crash landing in water
. AT73=-34679
Loy level wind shear and clear air turbulence
effects on tlight safety and aircraft accidents
AT3-34084
rigqital synchronization of synchronous collision
prevention systems in aviation

AT3-34660

AT73=34u48C
FAA Gemeral Aviation Crashworthiness Proqram.
fsAE PAPER 730293) AT73-34657
3 consistent crashworthiness desiqn approach for
rotarcy-vipng aircrafi.
{AHS PREPRINT 781 273~ 35094
Seminar on Accident Anralysis and Prevention,
Beirut, Lebanon, Jone z6-28, 1973, Horking
Docubents,
2 73-36845
2ircraft accident statistics for passenger
fatalities, worldwide -det hull losses and
estinated costs te suggest proposals for
approach, landing and takeoff accident reduction
LT73I-36846
Enqraved foil, photographic and EH fliqht
recorders im aireraft accident investigations,
discussing readout, precessing and apbalysis
AT3-26848
Airceraft accident inwolwing midair collision of
Convair 340 and DHAC-6 near Appleton, Piscobsin
on 29 June 1972
[HTSE=AAR~T73-91 H73=~26016
Aircraft accident invelving crash of DC-9 aircraft
during laading follewinqg qo-round at Fort Rorth,
Texas hirport on 30 HMay 1972
FHISB-AAR=-73-31] A73=-26017
dircraft accident involving crash of Fairchild
Hiller FE-227b aircraft near Albany County
girport, New York on 3 Aarch 1972
[NTSB—RAR-72~-8] N73=-26018
Reports of aircraft accidents occurring in US
civil aviation operations dnring calendar year
1972 = Issue 3
[ NISB-Ba-73-4] ¥73=-26020
Statistical analysis of aircraft accidents and
ipcidents ocenrring to 0US civil apd commercial
aircraflt dering calender year 1971 -
Supplerental Issue
[HTS8=bA~73~51] n73-26028
Aircraft accident involving Lear -jet aircraft
following takeoff from Atlapta, Georgia airpert
on 26 Peh, 1973
[HT5B~ARu~T73-12] N73-26036
analysis of self-destructive tendencies created by
psychologqical stress and relationship to
aircraft accidents
[ FAA-AHM~T3-51
Statigtical analysis ef aircraft accidents
occurring in US ¢ivil aviation operations dering
calendar year 1972 - Issue §
{ HT5B=BA=73-61
ATRECRAFT AETEHRAS
Radiation characteristics of grannded slotted
dielectric slab
{2aDp-760129] ¥73=-26165
Analysis of aptenna radiation patterns of radio
agtennas installed on aircraft using high
frequency solutions

H73=27016

H73=-27024

N73-27098

Radiation from apertures in curved panels
[ HASA-CR-22631

Voltaqe stapding vave ratio measurement apd
evaluation of aircraft antenna systens
[ap=-7610313

AIZECERFT APPROACH SPACING

hircraft terwinal approach and entry spacing
systens supported by agtomated termibal radar
using area navigation techniques

H73=27110

¥73-27161

a73-35852

S50BJECT INDEX

AIECEAPT CARRIERS
Simultaneous equation production fynctions for
decisions pertaining to sea-based tactical air

resources
NT3-26612
AIRCEAFT COHRUNICATION
The financing of dssential cowmmunilcation,
navigaticn and terminal aids.
173-34535
Processing of aircraft data.
R73=35583

Problens related te the operation of anm air-qrouwnd
data-link systenm
L73-36666
Accurate aircraft trajectory predictions applied
to future en-route air traffic control.
' L73=3700t
E5R0 ABROSAT experiment using stratospheric
ballcon-horne transponder to relav siqgnals from
qround station to aircraft flying over sea
N73-27029
AIRCRAPT COHPARTHENTS
Airecraft cabin nolse reduction through compesite
material ipsulation, Aiscessing engine noise
sources, aircraft fuselage transmeission loss
characteristics, vibration dasping and sandwich
structuates
[ SRE PRPER 730339}
AIRCEAPT CONFIGURATIOHNS
2utonated prediction of light aircraft performance
and riding and bandling qualities.
f SAE PAPER 730305) A73-304666
Kay factors in developing a Fature vide-bodied
tvin-jet traosport.
[ SARE PAPER 7303541 a73-34702
The C-401, a STDL transport for many applications
R73-35666
V/5T0L hydrauwlic controls includiog internal acnd
external blgun et €lap and augmemtor wing,
describing integrated flight contrel actuator
packages and aircraft configuration

A73-34690

473-35851
Computation of three dinensional flouws abont
aircraft configarations.

A73-36158
Engine-~over-the-wing noise research.
[AXAA PAPER 73=-631] A73-36190
Review of current sonic boom stadies.
R73-36393

pesign of dual fuselage aircraft with pivoting
ving and horizontal stabilizer to permit yawing
of ving in fliqht for high speed operation
[ BASA-CASE-ARC-10470~1] N73-26005

dircraft confiquratiom for redacing effects of
nose-down pitching nements due to high 1ift
forces, loss of trip lift, and engine-out yawing
.noments
[ MASR-CASE-TLAR-11252-11]

Pevelopment of aircraft configuration for
reduction of jet aircraft noise by exhausting
engire gases over upper surface of wing
{ NASAL~CASE~LAR~?1087-1]

Analysizs of influence of enqipe response
characteristics on approach and landing
performance of aircraft equipped with ezternally
blown flap
f HASA-TH-X=-62265(2) ] N73-26022

Proceedings of conference oh military applicationa
of ¥/5%0L aircraft to include current and
proposed research projects to meet pilitary
requirements
[ AGARD-CP-126-V0OL=-11] N73-27000

Revies of V/STOL aircraft research and development
programs to increase effectivebness of aircraft
and develop mission improvements

Ny I=-26007

W73-26008

W73-27001
Flight test and evaluation of CZL-88 tilt-wing
V/STOL aircraft with application to speciflc
niljitary roles
w13-27007
pesign, development, and evaluation of Boeing 727
aircraft nacelle to conform to upper nolse
treduction gqoals
[ FAR-RD-72-40-¥QL-21 H73-27017
Calculation of three-dimensional boundary lager
flows on aircraft and space shuttle configurations
f MASA-CE-2285] N73-27214



SUBJECT INDEX

AIBCEAFT CONTROL .
Book - Flight dynanics of viqid and elastic

:iwairplanes. Parts ¥ & 2.
AT73-34851
- Problems concerning the implementation of an
inteqrated £light control system, giving N
particalar attention to curved flight path
profiles
~[DELE PAPER 73-030) A73-3449B

Control-confiqured qeneral aviation aircraft.
- FSRE PAPER 730303} 273-34664
nnpplication of advanced control systen and display
technology to general aviationm.
['SAE PAFER 7303211 273-34679
“Developaent of a low-cost fliqht director system-
for general aviation.
fSAE PAPER 730331] X A73«34680
Civil STOL aircraft engine.thrust reverser and
fast selection control system desiqns for high
perforpance, low specific weight and acoustic
compatibility requirements
[SAE PAPER 7303581}
Integyrated Propalsion Coatrol System prograas,
[ SAE PAPER 7303591 273=-34707
V/5T0L aircraft pilot-in«loop £flight
control/display sysien to overcone pilet
limitations with perforsance apd decision making
flexibility enhabcement
[ AHS PREPRINT 7221 A173-35063
Flight simulator evaluation of contrcl.moment
usage and requirements for V/STOL aiccraft,
{AHS. PREPRINT 7831 3173-3507¢
Flight test and demonstration of digital
muit1plezinq in a fly-by~-wire flight contral
system.
473-35225
Liquid crystal approach to integrated programmable
digital displavys and aircraft control,
considering flat panél digitale-matrix display
A73-3523L
Feedback control configured vehicles ride control
system design for B=52 aircraft load alleviatien
and aode stabilization doring flight througb
atmospheric turbulence
AT73=35245
D1q1tal ¥/570L flight =ipulation test procedures
for aircraft navigatiom, guidance and control,
detailiag display device panels, flight path
siaulation and software confiquration
. A73-35853

173-38706-

analytical design of aircraft manual ceotrol
systens, .
- ' - . A73-36601

Conpaterized design for moving~base three man
aireraft flight simnlator servecontrol,
considering disturbance torques, damping ratios,
natural frequencies, load acceleratiorn and
seoothness

.. A73-36833

Analysis of .the aerodynamic characteristics of
devices for increasing wing lift. IIT -

Influence of qround Proximity on the acrodymamic
characteristi:s of the flaps
AT3=37022

Development of aerodypaaic contrel system to

control flutter over large range of oscillatory

e frequencies nsing stability auqmentation
techniques
{ FASE-CASE~LAR=10682-1] N73-26004

Mrcraft confignration ‘for reducing effects of
nose-down pitching moments due to high lift
forces, loss of trim 1lift, and engine-out vawing
noments
[ NASA-CASE-LAR-11252-1] N73-26007

rireraft accident involving crash of DC-9 aircraft
during landipq following go-round at Port Rorth,
Texas Airport on 30 May 1972
{ NIS5B-2AR~73-3} }

analysis of influence of engise response
characteristics on approach and landing

i pecformance of aircraft equlpped with externally
blown flap
fHASA~TH-X~62265{2) | N73-26022

Equations of motion ard response curve fitting
nethod for determining transfer functiom -
coefficients of longitedinal aircraft motion
[DLE~PB-73=391 ¥13-26434

n73-26017

AIBRCEAFT DESIGH

AIRCRAFT DESIGH
Outlcok on safety; Proceedings of the Thirteenth
apcual Technical Syoposiuvo, London, England,

Hoveaber 184=16, 1972,
A73-34076
Design to detect and aveid fallure - One airline's
viewpoint.
173~38081

aircraft design for operational safety, discussing

risk elimination, failure modes, maintenance

analysis and fanlt diagnosis

A73-3u4083

Effects of new 1and1nq approach procedures on

cockpit design and posgibilities of taking then

into account

[ MBB=UH-0T7-731 ‘A73~3U4485
L=1071 aircraft hrydraelic systen layout-and

installation techniques with modular design apd

plug-in cartridges for Murphy law errer

reduction Aduring servicing

RT73-34523

Control-confiqured qeneral aviatjon aircraft.

[ SAE PAPER 730303} A73=-34664
Stepped alubinum extrusions - Designing for

business aircraft.

[ SAE PAPER 7303081 AT3-34668
tpplications of advanced aerodynamic. technology to

light aircraft,

{SAE PAPER 730318] A73~38676
pevelopment of airfrase design technolegy for

crashworthiness,

[ SAE PAPER 7303191 i aT3-34677
Stall/spln stndigs relating to light

gqeneral-aviation aircraft.

[ SAE PAPER 730320] + 473-34678

Feasibility and optimization of variable-geometry
wing for jet amphibian business aircraft.
{ SAE PAPER 73033071 A73-34683
Computar aided parametric analysis for general
aviation aircraft.
{ SAE PAPER 7303321 A73-34BAS
Aircraft cabir noise reduction through composite
paterial insulation, discussing engine noise
sources, aircraft fuselage transkissioe loss
characteristics, vibration damping and sandwich
structures
F5AE PAPER 730339) a73-34690
B-1 technology applications to advanced transport
desiqn.

-[SEE PAPER 730348) A73-34696
The Concorde manufacturing consortium - An

exercige in international engineering

collaboration,

[ SAE PRAPER 7303507} L73-34698

Transport cargo aircraft design requirements and
supporting ground system concepts in view of
future market demands with emphasis on econoaic
constraints

[ SAE PAPER 7303521 373-34700
Developonent of the 43000 wide-body twin,
{SAE PAPER 7303531 AT3-38701

Key factors in developing a future wide-bodied
twin-jet tramsport.
[ SAE PAPER 7303547 AT3=-348702
Harket econamic envircnment change effects on air
transport desiqn aed use, exXamining 747
operational requirements in terms of cargo lead
factor, passenger fares and labor costs
[ SAE PAPRER 730355] a73-34793
Iptegrated Propulsion Control Syster proq:am.

[ SAE PAPER 730359) A73-38707
The Bir Force/s/Boeing advawpced medium sToL

transport prototype,.

f SAE PAPEE T20365] AT3-34718

Technical basis for the STOL characteristics of
the HcDonnell Douqlas/BSAF YC-15 prototype
airplane.

T SZE PAPER 730366]

Design studiss of 1ow-noise propulsive-Lift:
airplanes.

[ SAE PAPER 7303781 A73-34717

An airline view. of the future of aux111arv power
systeas.

[ SAE PAPER 730379] a73=-34718
. The role of the auxiliary power unit in Future

airplane secondary power systams,

[ SAE PAPER 730381) 173=-38729

Application of multiplexing to the B=-1 aircraft.

173-35287

a73-3471



LIHCRAFT BHGINES

Russian book = The Tu-13% aircraft: Its design and

operation.
173-35870
Influences of international operaticns oo
ajircraft-transport desiqn /Second Hilliam
Littlewood Memorial Lecture/.
A73-36165

pesign of dual fuselaqe aircrafr with pivoting
wing and haorizental stabilizer to permit yvaeing
of wing in flight for high speed operation
[ NASA~CASE-ARC-10470-11 N73-26005
Aircraft configuration for reducing effects of
pose~down pitching moments due to high Lift
forces, loss of trim lift, and engine~-out yawing
nonehts
[NASA-CASE-LAR-11252~1] N73-26007
Development of formuwla for determiping ideal
veight of sbell-type aircraft fuselaqes with
body of revolution cross section
[RAE-LIB-TRANS5~168817 H73~26009
Design of aircraft for bigh reliability and low
paintenance costs and maintenance procedures for
maximum efficiency
N73~26G32
Review of ¥/STOL aircraft research and development
proqrans to increase effectiveness of aircraft
and develop missicon improvenents
N73-27001
Desiqun, development, and characteristics of Do-31
¥/STOL aircraft to include solutien of
operational problens caused by grownd effect amd
transition flight
B73-27004
Design, development, and evaluation of
Buffalo/Spey Augmentor-Hing research aircraft
using intermally blown flap for lift augmentatien
N73-27010C
Design, development, and requirements £or short
takeoff transport aircraft for militarxy
applications using civil airecraft preduction
procedures
¥73-27011
aerodynanic characteristics affecting
of short takeoff transport ajrcraft
¥73~27012
research and development programs
copstruction of short takeoff
aircraft in Germany

Rnalysis of
selaction

Analysis of
involving
transport

H73-27013

Numerical analysis of lift and roll stability of
ran air cushion ¥vehicle to determine eguations
for rolling moment coefficient
[ PE=219820/81

Developanent of digital computing systen for
syrthesis and optimization of military flight
vehicle preliminary desiqns
[AG-760568]

AJIRCHAFT EHGINES

Effect of 'bulk! heat transfers in aircraft gas

turbines on compressor surge marqgins.

N73-27032

R73-27045

A73-34382
Potentizl pavoffs of variable geopeiry engimes in
figqhter aircraft.
A73-34436
Harket trends and technical progress in small gas
turbine engines for general aviation and
erxectitive aircraft and helicopters
A73-340447
Book = Gas turbine theory /2nd editions.
A73-34471
Bireraft engine fuel and oil differential
temperature measuremnent via platiauom probes,
specifying sensor semsitivity, calibration,
circuit operation and data reduction
AT3=38607
Pressure measurements for establishing
inlet/enqine compatibility.
AT3-34609
Exhaust ewissions analysis system for aircraft gas
turbibe engines,
AT73~34615
Neu lov—pressure-ratio fans for quiet business
aircraft propulszicn,
[ SAE PAPER 7302881
The developpent of reciprocating engihe
installation data for general aviation aircraft.
[ SAE DPAPER 7303251 AT3-346891

A73-30653

SOBJECT IHDEX

Enrgine c¢ycle considerations for future transport
aircraft.
[ SAE PAPER 730345] 273-38693
Profitable transport engines for the environment
of the eighties,
[ SAE PRPER 7303471 AT3-3U4695
Civil STOL aircraft engine thrust reverser and
fast gselection control systenm designs for high
parformance, low specific weight and acoustic
conpatibility requirenents

[ SAE PAPBR 7303587} A73-34706
Air Force propulsion maintepance concepts.
{ SAE PAPER 7303731] a73=-34712

The development of a turbine engine maintenance

program from a new reliability madel,

[ SAE PAPER 7303741 A73-38743
Advanced alrcraft power systems utilizing coupled

APU/ECS.

[ SKE PRPER 7303801 A73-345719
The vrole of the suxiliary povwer nnit in future

airplane secondary pover systems,

[ SAE PAPER 730381] 173-34720
A simplified fuel control approach for low cost

airecraft gas turbines.

373-34725

flelicopter turboshaft engipe vibration reduction

through engine=-airfrane interface compatibility

desiqn and torsional stability of drive trains

yith automatic fuel control

T AHS PREPRINT 7741 A73=35092
Aircraft turbine engine exhaust emnissions under

gimulated high altitude, supersonic free-stream

£liqht conditions,

[AIAR PAPER 73-507] AT3=35625
pifferential teaperature smeasurepents in engine

£luids.
173-360%1
Reliability of aircraft turbojet bearings
A73=-36691
Fligqht testing of the JTISD in the CP-100,.
A73-36773

dercnauntical Lurbine blade apd vane materials
selection, considering Ni alloys with powder
petallorqgy and oriented soclidification,
coaposite materials and eutectics
A73-359%3
The effect of afterburning on the emission of
pollutants by turhojets
: A73-36956
Variable pitch turbofan driven at constant speed
through reduction gear to obtain cost—efficiercy
conpropise for fotwure STOL and business aircraft
applications
A73-36998
sipulator analysis of effect of engine response
characterigtics on appreach and landing
operations of powered lift aircraft with
eXternally blown flaps
{ NASA-TH=-X=62265] K¥73-26021
analysis of technigques and eguipment regquired to
conduct test of jet aircraft engime models in
¥ind tunnels
§73-26245
Combustor research programs to gain advanced
technoloqy for teducing aircraft engine pollution
[NASA-TM-X~-6B6256 ] ’ H73-26797
Propulsive-1ift technolaqy prograa for develepmebt
of short takeoff aircraft propulsion systems and
1ift avqmentation devices
N73-2700%
AIRCRAFT EQUIPHRENT
Performance measurements of aircraft electrical
svystens havipng highly distorted voltage and
current waveforss.
A73-34604
Hultiplexr data bus techniques for digital
avionics, discussing transaission media,
nodulation methods, remote control and reliability
a73-35231
Expanded built-in-test for advanced electrical
systens for aircraft.
473-35248
Avionips subsystens operatiomal, functional and
physical considerations, discussing cost,
computer proyramning, cOmmOn components,
#altiplexing and hardwarse desiqn
a73-35249



SUBJECT IFDEX

Computer analysis of the influence of solid state
ﬂistrihution on aircraft power generation.
h73=-35250
150 KVA inteqrated drive qenerator for aircraft
&lectrical systems.

A73-35253
Bussian book - The Tu-134 aircraft: Tts design and
operatlon.
v L73-35870

Venturi exhausts for air Punping augmeptation in
.ram air operated aircraft heater or combustor,
discassing experimental data: on suction variation

A73+3639%

Design of landing approach automatic flight
control System using optimal feedback Lechniques
fAD-760125] NT73-26040

Performance testz of four flight-director/attitude
indicator displays under three conditions of
sirulator motion and comparisom with flight test
results
[AD=-760049) N73=-26268

Desiqn of extended Kalman filter for detection and
ranging of ground radar from aircraft
[ap-76Q764 ] N73-27158

:Flight test of multispectral image dissector
camera onppard high altitude aircraft

H73-27835
ATRCRAFT FOEL SYSTEMS

T700 fuel apd control system - A modern systen
today for tomorrow's helicopters.
"[AHS PREPRINT 771]

LIRCRAFT FUBLS .

Aircraft engine fuel and oil differential
temperature measurement via platinum probes,
specifying sensor sensitivity, calibratiom,
circuit operation and data reducticn

-2 732=350489

A73-34607
The use of hydrogen for aircraft propulsicon ia
view of the fuel crisis.

A73-35469
Differaential temperatu:e measure@ments ib enqine
fluids.
a73-36071

Effectiveness of crushed and qraded stone
aqqreqate in preventisg or retarding rate of
flame propagation from fixed ignition scorce for
aircraft fuels
[FPRA-HA-73-131] N73-26962
Comparison of military and civil jet engine fuel
specifications and test proceduores for fuel
performance and quality cobntrtol
N73-26972
AIRCREAFT GUIDANCE )
dpproach and landing operations and £light guide
keam systens, discussing tests, design,
impravements and operaticonal requirements
[ DGLRE FAPER 73~011] A73-30491
Tactical aircraft guidance system for CE-47B )
helicopter utilizing fly by wire ¢ontrol systen,
describing design, display devices, flight
instruments, computer coufiguyration "and crew
duties
[ AHS PHEPRINT 76&11] L73=35084
Digital v/5T0L flight simnlaticn test procedures
for aircraft pavigation, guidance amnd control,
detailing display device panels, fliqht path
girulation and software configuration
173-35853
Characteristics of airborne radio homing and
alerting equipgseat for use with emergency
logator transmitters
f RTCA~SC=1247"
AIRCEAFT HAZARDS
Rain erosion of reinforced plastics for aerospace
applications in terms of drop size, impact angle
apd velocity effects apd protective coatings
a73-38806
Aircraft accident inwvelving Lear jet aireraft
following takeoff from Atlanta, Georqia Airpoert
on 26 Feb., 1973
[HTSB-ARE-73-121
ATRCEAFT HYDHAOLIC SYSTEMS
L=1011 aircraft hydraunlic system layout and
installation techniques with modular desiqn and
plug-in cartridgzs for Murphy lav error
reduction during servicing

H73~266€63

H73-26036

A73-38523

AIRCRAPT LANDING

Computerized techniques for apalyzing aircraft
hydraalic systew dynanic performance

[ AD-7575371 R73-27031
ATRCHRAPT IKDUSTRY .
The financing of aircraft procnrement.
173«34534

AIRCERFT INSTRUMENTS

Effects of new landing approach procedures on
cockpit design and possibilities of taking them
into account
[ MBB-UH=07=731 X a73-34485

Rirborne flight-test strainm gage instrumentation
from iunstallation, calibration and data
recording and reduction standpeint, discussing
ground and airborne ninicomputer mse

’ A7I-35442

Performance tests of four flight-directorsattitude
indicator displays under three conditions of
simulater motion and comparison with Flight test
results
[ AD—760049]

AYRCRAFT LANDING K

dircraft performance relationship to safety
margins improvement, discussing aceeleratas stap,
approach control, airworthiness, landing and
coatdination

N73-26264

k73=-34Q82
Safety im the accident prone £light phases of
take-off, appreach and landing,.
5 A73-34085
Further developments in surface effect takeoff and
landing systen concepts - Application to high’
performance aircraft.
’ A73-342%93
Further developments in surface effect takeoff and
landing systems concepts - A pulticell systen,
[[CASI PAPEE 76/11B] A73=-34294
Honitor display to indicate aircraft position
relation to desired flight prafile during
antomatically coptrelled steep landing
approaches with curved segrments
A73-34477
Considerations concerning the design of an
zlectronic landing display for STOL aircraft
’ AT3-34478
Possibilities for improving conventional ILS systens
A73=-34479
Low visibility/bad weather aircraft landing
systens desiqn, discussing developmental stages
for all weather landing implementation,
automatic landing control and pilot wisual
discrimination problens
AT73=34481
Langitudinal motion of a transport aircraft during
steep landing approaches

A73-34882

Digital control of rotary wing aircraft landing
approack based on spat1ally variable preassigned
£light path
[MBB-UFE=1021] 373-3448B6

foise reduction of STOL aircraft during landing
approach and takeoff via thrust reduaction and
steepest descent flight paths
[MBE-UH~A6-731 373-34u88

Appreach and landing operations ana f}_:_qht quide
beam systemns, discussing tests, design,
jmprovements and operational requirenents

. [DGLR PAPER 73-011] AT73I-34491

Flight mechanics problems associated with landing
approaches using direct lift contrel, as
examplified by the HFE 320 Hansa alriraft

[OGLE PAPFR 73~-0241] AT3-36496
Russian book - hnalysis of meteorological
conditions for aviation.
'A73-35539

idnalysis -of visibility conditions during alrcraft

landing in radiation fogq k
373-34540

Aircraft accident involving crash of DC~9 aircraft
during landing following go-reund at Port Worth,
Texas Alrport on 3Q Hav 1972
I §TSB-aAR-73-21

inalysis of influence of engine response
characteristics on approach and landing
performance of aircraft equipped with externally- .
blown flap
[HASA-TH-X-62265(2) ]

¥73-26017

N73-26022

e



RIRCRAFT LAUNCHING DEVICES

Aircraft accident involving Boeing 747 aircraft
during landing at Hiami, Florida airport om 15
Tec. 1972 following celligion with birds
fHTSB-aAR-73-12]

pesiqn of landing approach autcmatic flight
control system using optimal feedback technigues
[AD=-760125) N72-26040

Flight simulation to determine effects of wind
shear on aircraft landings for various
comnmercial and military aircraft
[ HASA-CR-2287] N73-27023

Flight evaluation oI glide slope determination
during landing approach by reference to diamond
shaped fiqure painted on runway
[HASA-TH-X-2848] w13-27027

Conmparisen ¢f automatic short takeoff aircraft
landings based on simulation and flight test
results
{ NASA-TT=-F—14995] N73-27028

Analysis of minimum longitudinal stability for
large delta ving transport aircraft during
landing approach and touchdown using in-flight
simulation technigues
[AL=-7611201

Performance tests of visual approach slope
indicatar (VasI) equipment apé systems for
improved termimnal area effectivepess
[Fap-N2-73~641]

AIBRCEATT LAUNCHING DEVICES

Further developments in surface effect takecff and
landing system concepts - Application to high
performance aircrafi.

¥73-26029

HT3«27036

N73-27568

473-34293
Further developuents in surface effect takeoff and
lanfiing systems concepts = & multicell syatenm.
[CasSY PAPER 76/11B) A73-34294
AIECBAPT LIGHTS
2 pew approach to aircraft exterior lighting.
A73-35808
ATRCHAFT HAINTENWARCE
pesign to detect and avpid failure - One airlinets
viewpoint.
A73-3%081
hircraft desiqo for operational safety, discussing
risk elimination, failure modes, maintenance
analysis apnd fault diagnosis
273-340R3
L-1011 aircraft bydrauslic system layout and
installation techniques with modelar desiqn and
plug-in cartridges for Kurphy law errar
reduction during servicing
A73=34523
air Force propulsion paintenance concepts.
[SAaE PRPER 7303731 A73=34712
The development of a tucbine engine maintenance
progranm from a new reliability ondel,

fSAR PAPER 7303741 R73-34713
Review of enqgine naintenance concepts applied to

wide body jets.

[ SA¥ PAPER 730375)] LT3-34714
PLAWET scheduling algerithms and their effect om

availabiiitvy.

AT3-34822
Westland Sea LynZ naval variant aircraft desigh
and developmeni for multiservice wmultircle
application, emphasizing high reliability and
maintenance ease requirements
[AHS PREPRINT 71t 4173-35057
LH=33 eirborne inertial navigation system with low
cost precision instruments and miniaturized
digital cemputer, noting built-in calibratien
and test vapability for minipizing maintemance
273=-35212
Bxpanded built-in-test for advanced electrical
systens for aircraft.
A73-35248
Desiqpn of aircraft for high Trellability and low
ftaintenance costs apd mpaintenance procedures for
maximum efficiency

N73-26032
Structural inspection for aaintaibning
airvorthiness of older aircraft
[NESA-TH~X-2845] N73-26925

ATRCEAPT MODELS
Solid state Digital Slip Sync Sticbe/Camera
fontrol Systen desiqn for powercd wind tunpel
kelicapter models testing
AT73=-34622

SUBJECT INDEX

Conputer aided parametrig analysis for general
aviation aircraft. n
[ SAE PAPER 73063321 A73=346485
BIRCRAPT WNOLISE
Social acceptability of heliports particularly
from the standpoint of noise.
173-34441
Pilot operatiocn practices for helicopter noise
level reduction, ¥ith ewmphasis on £light
altitude increase and routing over noise
insensitive areas
R73-348L2
Noize =2duction of STOL aircraft during landing
approach and takeoff via thrust redection apd
steepest descent fliqht paths
[ HEB~UH-(6-73]
Status of international noise certification
standards for business uircraft.
[ SAE PAPER 7302B61
Fundamental aspects of noise reduction from
powered-lift devices.
[ SAF PRPER 73¢376) A73-34715
Status of current development activity related to
3T01 wropulsion noise reduction,
{SAE PAPER 7303771
Design studies of low-noise propulsive-lift
airplanes.
[ SAE PAPER 7303781 A73-38717
Civil aviationh environmental and economic aspects,
discussing nolse and air pollution, fuel
consunption and airspace and ground space
atilization

A73-34488

A73-34651

AT3-35716

173=-36685
Aircraft noilse in airport areas, discussing
effects on environment and economics

A73-369u9
Laboratory for the automatic treatment of analog
sigunels
173-37086

Technigue for realistic predictior ard electronic
synthesis of helicopter rotor noise

[ BD=T759955] 73~ 26037
Annular duct liner curvature for aircraft noise

redection

{ HASA-TN-2-T2771] ¥73-266848

Guide for airport planning and developmept to
identifvy and resolve environmental problens
cauged by air polluticm, water pollution, apd
aircraft noise
{PB-219557/41

AIRCRAFT PARTS

How to be healthy, wealthy and wise throuogh
fastening analysis - The 'how to' of living with
fasteners,

[SLE PAPER 7303087} A73=-3866%

Recognition and control of abusive machining
effects on helicopter compoanents.

{ AHS PREPRINT 7501
AIRCHAFT PERFORMANCE

dircraft perforzance relationship te safety
margins improvewment, discussing accelerate stop,
approach control, airworthiness, landing and
coordinatieon

¥73-27187

473-35078B

BRT3-34082

Autonated prediction of light aircraft performance

and riding apd handling guralities.

[ SLE PAPER 7303051 173~ 34666
Applications of advanced aerodyaamic technology to

light aircraft.

[ 5AE PAPER 7303181
The development of reciprocating engine

installation data for general aviation aircraft.

[ SAE PAPER 7303251 . A7T3-34681
Techaical basis for the STOL characteristics of

the AcDonnell Douqlas/OUSAF YC-15 prototype

zirplane.

373~34679

{ SAE PAPER 73C36&] A73-34711
¥ew constraints of military aviation
A73-366804
Flight testirg of the JT15D in the CF=TOD.
273-36775

REesearch proijects for improving manedverability
and buffet characteristics of fighter aircraft
in high subsonic and transonic speed randes
[ HASA=TH-D-71311 HT73~-25999



SOBJEC? INDEXY

Simulator analysis of effect of enqine response
characteristics on approach and landing o
operations of powered lift aircraft with:?
céxternally blown flaps
[ HASA-TH=-X-622651] . N73-26021

Statistical analysis of! counting accelerometer
data obtained on ¥avy and Harine fleet aircraft
from 1 Jan. 1962 to 1 Jan. 1972
[AD~T760321) i ¥73-26041

Proceedings of conferenceé on military applications
of ¥/3T0L aircratt to include current and
proposed research projects to neet military
requirenents
[ AGRRD-CP=-126-VYOL-11] N13-27000

Reviev of V/5T0L development programs to compare
basic characteristics of XC-142a, X~-19 and ¥~222
aircraft under various flight conditions

NT73-27003

Design, development, and characteristics of Do-31
V/5T0L aircraft to ibclude soletion of
operational probleas caused by ground effect and
transition flight

N73-27004
Desiqn concept, operational performance, and
mllltarv vaployrent of- AV~82 Harrier aircraft
N13=-27005
Flight test and evaluation of CL-84 tilt-wing
¥/STOL aircraft with application to specific
pilitary coles
N713-27007
Developnent of techmiques for predicting point and
path performance of light aircraft
[ ¥aSa=CR-22721 N7?3-27022
Developuent and characteristics of comtrol system
for short takeoff transport aircraft fur
ride-snocthing effect :
{ BASA-CH-22761] N73-27026
Analysis of minipum longitudinal stability for - -
large delta ving transport aircraft during
landing approach and touChdoun u51uq 1n-fllght
simulation techmniquesg
[AD-7611201
. Flight test F=106 alrcraft to determine
comparative time advantages of energy
optimization climb and acceleration nethodology
[AD-760571}% N73-27041
AIRCEAFT PILOTS
Information systems enabling pilots .to report
ipcidents iavolving safety, including haman
fallibility apd system errors in construction,
operation and requlation

N713- 27036

A73- BHOBTL

AIRCRAPT PEODUCTION
Helicopter desiqn and product,:.on cost tarqet anﬁ
tradeoff considerations based on past programs,
supplier guotations, governeent documents,
estimating practices and functional requirenents
[AAS PREPRINT 712] T . 473-35058
The human side of gualit¥ assurance sas viewed
fromn helicopter manufactur1ng exper;ences/.
(2H5 PREPRINT 7517 A73-35079
Interactive conputer. qraphic display and interface
systen effectiveness for proqrazming numerical?
control operations for tooling and part” *
machining in aireraft preduction
[AHS PREPRINT 7537 - AT3I=-35081
structural desiqgn and- technoloqv developaedts for
85T and STOL aircraft, discussing- computerized
and dawmage tolerant desiqn, composite materials
and cost reducing manufacturing techniques
O R73-36167
AIRCEAPT RELIABILITY o "
aircraft performance relationship to safety
margins improvement, discussing accelerate stop,
approach control,-azirwdrthiness, landing and :
coordination .
A73-34082
FAi General Aviation Crashvurthlness Program.
[ SAE PAPER 730293 ] + RA73-38657
Electric tria systems - Design and certification
considerations under FAR 23.677 /CAM 3,337-2/.
[SAE PAPER 7302991 L73-30662
An overview of fatique and fracture for desiqn and
certification of advanced high performance ships.
[ i A73-34861

-1

AIRCRAFT STABILYTY

Hestland Sea LYDX naval variant aircraft desiage
and developnent for multiservice multirole
application, emphasizing high rellah111ty and
ma: nfenpance easg requlrements

[AES PREPRINT 7111} ) A73-35057
structural inspection for maintaining
" airworthiness of older aircraft
TRASA-TM-X-2845]) W73-26925
ATECRAFY SAFETY
SafEC7 in operation and human e:ror. .
AT73-30077
rirplane accident survxval, discussing cabin
safety, fire protection, crashworthiness,
emergency evacuation ang crash lamding in Uater
A73-30079
Design to detect ana avoid failure - One airline's
v;ewpolnt. .
A73= 3#081

German book - Fire protection technology im
aviation, Volume 1 - Poundations of aviation and
fire-protection technoloqvu

A73-34124

FAA General Aviation Crashwotthlness Progras.

[ SAE PAPER 734293)] h73=348657

Developoent of airframe de51qn technoloqv for
crashworthiness,

{ SAE PAPER 7303191 a73-34677

A consistent crashwnrth;ness ﬂesan approach for
rotary-wing aircraft.

{ 2HS PREPRINT 791] : .473~35098

_keflection coefficients. for wires, cables, rTopes
and chains from scanning laser” raddr; discussing
wire avoidance syster for airplanes and
helicopters
. . 373-35421

Lircraft evacuation and safeéty procederés- during
energencies, discussing negative panic, flight
crew training and impact 1n1urv minimization

A73-36849

Requlations for pronoting safety in air pavigation
for municipal airport of Hartselle, alabama
[ PB=22008T7/11 N73-2718%

BXRCRAFT SPECIFICATIORS
Civil and mititary aircraft

: 1 . RT3-36609
Design, developmnent, and requirements for short
takeoff tramnsport aircraft for military
- applicaticns using 01v11 alrcraft production
procedures

. LI N73-27011
Analvs:s of research and develcpaent programs
involving construction of short takeoff
transport aircraft in Germany
) . e N73-27013
ATHCRAFT STABILITY
control-configured general av1at10n a:rcraft.

[ SAE PAPER 7303031 : A 473-34664
- ABC helicopter stability, control, aré vihration

evaluation on the Princeton DY]‘lﬁ.l'J'\f_ irdel Track.

[ AHS PREPRINT 7447 * 473-35077

Feedback control copfiqured vehlche' viaxfiontrol
system degign for B-52 aircraft -le=4 sil¥eviation
and mode stabilization during 111qht whrough
atmospherlc turhulence 'ﬂ

“he - A73-3524%

Response of a rigid axrcraft to nanktationary

atmospheric turbiglence.

o A73-36305
Rotorcraft stability auqmentation and gust

alleviation by collective and ¢yclical-rotor

blade pitch angle chanqes, d:scussan ‘nonlicear

dynapic effects B

~ A73=-36397

Rescarch projects for improving maneuv-rahilitv

anl buffet characteristics of fighter aircraft

in high subsonic and transonic speed ranges

[ NASA-TN-D=T7131] H73~259%9
pevelopment of aerodypamic control system to

‘control fintter over large range of oscillatory

frequepcies using stability anqmentation

techniques

[WASA-CASE-LAR=-10682-1] N73-26004
Longitudinal stability ﬁe:1vat1ves from Elight

data by model with automatic parameter adjustwent

[ DLR-PB=T73~«13} N73=-26033
Numerical analysis of lift and roll stability of

rap air cushion vehicle to determine eguations

for rolling moment coefficient

{B8-21982¢/81 N73-27032

O



AIRCEAFT STRUCTODRES

Desiqmn and development of fized gain control
systen for longitudinal axis of C~181 aircraft
£1y-by-wire control
FAD=-760763

AIBCRAFT STRUCTIURRS

Brazed honeycomb structure design, fabrication and
aerospace applications coveringq brazing methods,
filler aetal selection, nondestructive testing,
sapdwich designs, aircraft and spacecraft

N73-27038

structures, etc
373-38100
se of honeycombh and bonded structures im light
aircraft. R
{ SAE FAPEE 7303071 A73=34667

S5tepped aloamihtoe extrusions - Desiqring for
business aircraft.
[ SAE PAPER 730308}
Piliform corrosion associated with commonly
applied aircraft metal pretreatments and finishes.
[ SAE PAPER 7303111] A73-30671
A comparison of structural test results with
predictions of finite element analysis.
[SAE PAPER 7303801] 273-34691
an inervensive, full=scale aircraft fatigue test
SyYsten.
[ SAE PAPER 7303411 A73-304692
dircraft structural applications of filanmentary
conposites, discussing fiberqlass, horon-spoXxy
ard graphite-expoxy composites

BT3-34668

A73-38814
The successful use of composites in the L-181%11
Fristar commercial transport.

273-34815
High frequency vibration of alrcraft structures,

A73-35329
Test on fuselagqe models at reduced sizes,

AT73-35443
Russian book - The Tu~134 aircraft: Its design and

operation.
373-35870

- alteration of a static vibration result by
rigidizing suvme degrees of IrTeedon
B73-36066
Comsercial transport aircraft structural desiqn
and technology advances, discussing paterials
and fabrication processes with respect to costs,
durability amd reliability
A73=361656
structural design and .technology developments for
SST and STOL aircraft, discussing copputerized
apd damage tolerant desigan, composite materials
and gost reducing manufacturing technigues
AT3~36167
¥AS2 airframe stroctures program, discussing
automated apalysis and design, advanced
composites, supersonic and hyperseonic vehicles
tecanology, active controls, aircraft leads and
aeroelasticity prediction methods
B73-36168
USAF aircraft structural inteqrity requirements,
discessing safety and durahility concepis for
desiqning, evaluating and substantiating future

systens
A73-36169
Fliqht evaluation of composite for use 1p aircraft
structures
[ HASA~-TH=-X=2761] N73=-26579
Dse of reinforced boron and carbon fiber
composites in aircraft structures
N73-2T430

construction of qlider aircraft using glass fiber
and carbon fiber reinforced plastic composite
materials for weight reduction and increased
strenqgth
¥73-274B6
Application of composite materials apd sandwich
structures to reduce volnerability of aircraft
structures to projectile impact
R73=2748B7
Design and manufacturing of composite materials
with organic matrices for use in aerospace
wehicle structures subjected to high temperatures
RT3I-2T48%
Development cf fiber reinforced <omposite
materials for application to air breathing
engines, aeronautical wvehicles, and spacecraft
conponents
H73-27491

SOBJECT INDEX

AIBCRAPT SORVIVABILITY
Lov¥ cost manufacturing methods for highly reliable
bhallistic-tolerant composite helicopter flight
control components.
[ AHS PREPRINT 754] a73-35082
pigital fly by wire flight control system with
airborne digital processor for increased
aircraft survivability, determining redundancy
level to satisfy systen performance
A73=35222
Application of conposgite materlals and sandwich
structures to reduce vulnerability of aircraft
structures to projectile impact
N73-27487
ATRCRAFT WAKES
Rircraft wake vortex avoldance system for safety
napagement and capacity optimization in airport
operations related to 37C, considering various
sensors and display subsystee requirements
AT73-34613
rircraft wing tip turbunlent wakes producing
swirling vortices, discussing wake hazards, wind
tunnel research and vortex dissipation procedures

FSAE PAPER 7302947 A73-~3LASE
Plight test studies of the formation and

diszsipation of trailing vortices.

[SAE PAPEE 7302951 A73=34659

Dynasic behavior of light aircraft interaction
with jet transport vortex om basis of accident
racords and computer simulation

{ SAE PRPER 7302961 L73~-34660
rircraft wake vortex transport aodel.
TaIih PAPER 73-6721 A73-36230

Calculation of wake wortlces behind wings of
transport aircrafts in holding, takeoff, and
landing configurations
[FAA=RD=-73=-421 #73-26627

Wake model programn for computing wake height and
width
res=-218820/91 W73-2703¢%

Analysis of pressure éistributiop on plane ground
snrface under aircraft El1ying at low altitude
with subsonlc velocity
[ FFR-AU-638-PT~21

BIEFIELD SORFACE BOVEMENTS

Simelation of a sarface traffic control system for

N73-27206

John F. Eennedy Interpational Airport.
A73-3uU818
simulation of airport traffic flows with
interactive graphics.
L73~-34821

AIRFOIL PROFILES
Discrete vortex method of two-dimensional jet flaps.
AT3-30179
Yest techbigques for high 1ift, two-dimonsional
airfoils with boundary layer and circulation
control for application to rotary wing aircraft.
A73~34292
Revised calculations of the ¥ACA 6-series of low
drag a=zrofeils.
373-38536
Experinental and theoretical investigations in
two-dimensional transonic flow.
TRIAM PAPER 73-659]
AIRFOILS
i detailed experinental analysis of dynamic stall
on an unsteady two-dimensional airfoil.

173~36213

TAHS PREPRINT 7021 473-35053
The application of circilation comtrol

aerodynanics to a helicopter rotor model.

fAHS PREPRINT 7647 A73-35055

Heavy 1ift helicopter rotor blade design including
aivfoils, fiberglass skin, titanium spar,
fail-zafety and asrodynamic and stractural
features
FAES PREPRIRT 7101 273435056

Comnputational considerations in application of the
finite elemept method for analysis 6f unsteady
flow around aicfoils.

273-35138

Transonic inviscid flows over 1lifting airfoils
with embedded shock wave using method of
inteqral relations,

[ATaa PAPER 73-6581 A73-36212

study of the far wake vortex field generated by a
rectangular airfoil in a water ktank,

FAIRA PRPER 73-682] A73-36233



SUBJECT INDEX

On viscous and wind tonsel wall effects 1n
.trapsonic flows over airfoils. E
[AIAA PRPER 73-660] . AT3-35261

Force measurempeats and pressure distributions on
three Gottinger airfoil profiles during
traasition. from laminar to tu:bulent boundarcy
layer flow
[ HASA-TE-F-145591 H73-26000

Undervater vortex field generation in wake of

-rectangular airfoil
[NASA-TH=-X-62274] " . H73-26288

Effects of mass injection of tip vortex omn alrfoil
performance at transonic speeds
FAD-=7603631 ¥73=26304

Desigu and development of two d4imensional airfoil
‘with optimum drag divergence characteristics at
transonic speeds : .

[ FAL=TR-299] .

fwmerical analysis of tvo dipensicnal :
indompressihle potential flov around system of
arbitrary -airfoils using relaxatlon methad
[ HAL-TR-309] ¥73=-27212

AIBFEAME BATERIALS

¥a5k airframe structures program, discussing
automated analysis and design, advanced .
composites, supersonic and hypersonic vehicles
technoloqy, active contrels, aircraft leads and
aerceldsticity prediction methods

N73-26994

a73-36168
lpalysig of physiological and toxicological
aspects of smoke produced by combustion of.
alrcruft ipterior materials = Part 1
_f FEA-BD=73-50-PT-17
Physio=chenical amalysis of flammability’
characteristics and thermal degradation eof rigid
and flexible urethane foams.used in aircraft
structures - Part 2

N73-27018

[ FAA-RL-73-50-8T-21 H73-27025
ATRPRAMES
pevelopzent of alrfrﬂme design technology for
crashworthiness,
- [ SAE PAPER 7303193} : - a73-34677
The integration of NASTREAN into helicopter
airfrabe designfanalysis.
[AHS PREPRINT 760} A73-35093

Pesign of dual fuselage aircraft H1th pivoting
wing and horizomtal stabilizer to permit yvawing
of wing in flight for high speed cperation
[ NESR=-CASE-ARC-10470-1]) H73-26005

hircraft confiquration for reducing effects aof
nose-down pitching moments due to high 1ift
forces, loss of trim lift, and engine-out yawing

. noRents :
A [KASA=-CASE-LAR~11252-17 N73=-26007

Development of formula for determining ideal
weight of shell-type aircraft fuselages with
bedy of revolution cross section
[ BRE-LIB~TEANS=1688]

spalysis of fatigque behavior of airframe
conpasents apd development of methods for
predicting service life of aircraft structures
[ BAE-LIB-TRANS~1678] N73-26012

Development of procedures for deterainimng service
life of helicopter airframes and rotor blades
[RAE-LIB-TRANS-15207} H73-26013

Thesaurus of terms for information on mechanics of
structural failure modes and mechapnisas for
aerospace structures
{¥asa-CR-121139]

Identification of sources for specialized
information on failure modes and mechanisns of
aerospace Structures
[HASA-CBE~121201] N73-26919

Bibliagraphy of ¢itations related to probleR areas
in meckapics of failure in aerospace structures
rmasa—csE-1212021 - N73-26920

Analysis of physiological and toxicological
aspects of smoke produced by’combustion of
aircraft iaterior materials - Part 1
[ FAA-ED-73-50-PT-1]

Physio-chemical analysis of flammability
characteristics and thermal deqradation of riqid
and flexible urethane foans used .1.11 aireraft
structures -~ Part 2
[Faa~-ED-73-50-PT-21 B B N73=27025

Evalvoation of nondestructive testing technigues
for diffusicn-bonded titanium alloy aircraft
structures using oltrasonic radiation
[AD-760673)

H73~26009

N73-26517

¥73-27014

N73-27035

1-13

.AYBRPORT PLANFIFG

Proceedings of conference con applicatiop of
conposite materials in construction of aerospace
vehicles and propulsion systems. .

{ AGARD-CP=~1121 N73-27074

Application of boron/epoxy composite materials for
airframe copstructicen with spe01f1c develaoppent
of F=1%1 stabillzer

: 313-27380

Lpplication of qlass reinforced and carbon
reinforced composite materials for helicopter
structures and rotary wings

H73-274B3

Appl;catlon of compesite materials to reionforce
metallic structures for low: éost improvement in
structural stability of airframes '

NT3-27485
AIELINE UPERATIOIS v
Hypersonic transports - Economics and
ewnvironmental effects, ... -
A7 3-3U4435

Autorated terminal area ATC ope:atlons under FAA
tepn year plan, investigating analytical model of
pllot~aircraft control loop dec1sinn making by
conputer progran R
A73-36837
' Belicopter operations in Londen area, describing
controlled airspace, belicopter rouwtes and .
heliport approach and takeoff procedures
AT3-3U446
The functions of regional airports and the
resulting reguiresents fur the qround
installation's )
373-34476
Concorde aircraft introduction inte airline
network, discussing time gain over various
rontes, operating costs, passenger service,
departure and arrival problems, maintenance, etc
[ SAE PAPER 73035%] © AT3I-34699
¥arket economic enviromnment change effects on air
transport desiqm and use, examiping TH7
operational requirements in terms of cargo load
factor, passenger fares and labor costs
{ SAE. PAPER 730355] a73I-34703
STo0L aircraft choice for air transportatlon in low
passenger density areas, discussing market . |
characteristics in 0.5. and tradeoffs betwseen
girline operation and airfield costs
{SAE FAPER 730357} AT3-34705
BRIRTRANS — Intra-airport transportatlun syYSten.
[SMLE FAPER 7303847 R73-38721
The possible future of air. transport and the
airports
: ) A73-35665
Developnent of mnetheds of forecasting
netecrological conditions for aviation -
. B a73-35912
Infloences of international operations on
aircraft-transport design /Second William
Littlevuoa Memorial Lecture/f.
. AT73-36165
Simulating the 1ntroduction of 787 axrcraft ‘into
airport operations.

173-36423

Lirport planning stodies, and procedures for

deternining airfield capacity, operations, and

delays

[ FAR=RD=73=11=VY0OL-21] H73=26255
Tables of data for airlime Economic 1mpact

computer sodel = Vol. 2.

[ 2D-7494911] N73-26989

Developnent of procedures for detereining capacity
of airports and causes of airport dalays ~ Yol 1
(FRAA=-ED=73-11«VOL=-T17} - H73=27180

ATRPORT PLANNING

Social acceptability of heliports partxcnlarly

fron the staudpoiut of noise,
AT3

Pea51b111tv of ﬂovntown heliport facilities:im
terms of public comrcerrs 1ncludlnq fear, noise
and economics - N

238481

. A73-34443
City center heliport deSLQH and 1ucat10n for-
scheduled intercity- helicopter services,
discussing terminal facilities, econoaic .-
factors, elevated sites, etc:
- - L73-3bB4q



AIRPORES

The functions of reqiopal airports and the

resulting requirements for the ground

installations

A73-34476

Stuttqart airport noise abatesent supervisor tasks

ang experience, describing routing

specifications, landing and takeoff procedures

and traffic flow

[DGLE PAPER 73-0227% A73-34495
STOL aircraft choice for air tramsportation in low

passenger density areas, discussing market

characteristics in U.5. and tradecffs between

ajirline operation apd airfield costs

TSKE PAPEE 730357] r73-34705
AIRTRANS = Intra-airport transportation system.

{ SAE PAPER 7303841 A73-30721
Simulation of a surface traffic control systea for

Joho F. Kennedy International Birport.

AT3-34818
The possible future of air traansport and the
airports
B73=-35665

A sipulation study for the design of an air

*ay¢pinal building.
A73-35826
roishore airport design, comstruction and
nperation on basis of cost/benefit
considerations, emphasizing ATC problens
senerated by ILS localizer and glide path sigpal
raflection
L73-365682

Birport simulation progyram describiag passenger
flow and scheduling cousiderations, inclnding
automobile parking, baqgage hahdling, rapid
tramsit, arrival anmd departure peaks and
passenger decisions

A73=36841
hircraft neise in airport areas, discussing
effects on environment and economnics
. L73-36949

Airport plananing studies, and procedsres for
determining airfield capacity, operatiens, and
delays
[ FAA-ED-73-11-VOL-2]

Couceptual developrent and cost analysis of
elevated short takeoff and landing facility for
test purposes
{FAA~ED-T73=15] B73-271179

Development of procedures for deteraining capacity
of airports and causes of airport delays - vol. 1
[FAA-BD-73~11-VOL~-1] N73-27180

Hequlations £or promoting safety in alt navigation
for municipal airport of Hartselle, Alabama
[ PB-220087/1) N73-27185

Guide for airport planning and development o
jdentify and resolve envirousmental problens
caused by air pellution, water pollution, and
aircraft noise
[ PE=-219357/8] W73-27147

Airport construction procedures to isclude general
requirements, construction materials, and
cperational paintenance

K73-26255

[AD=759243 N73-27191
2IRPORTS
Sipulation of airport traffic flous with
interactive graphics.
A473=-34821

siounlating the introduction of 747 aircraft into

airport operatioms.

373-36423

Forecasts of aviation activity at selected

airports to meet needs of planning personnel for

future air traffic control operations

¥73-26019

Review and analysis of air carrier/reliever

airport grant allocations and technological

forecast of airport demands

[FAR“AW~T2=4 N73-26253
forldvide airfield climatic data for Eastern

Europe and USSR - Part 1

[aDp-759764 1] W73-26640
tdorldvide airfield cliwmatic data for Eastern

Burope, and US5R - Part 2

[AD-759785] N73-26641
Analysis of generated solid gastes and collectlon

systems for San Francisco Internatiomal Airport

[PB=219372/0% ¥73=-27189
State airport system plan for Iota = ¥olume 1

[PB-217531/3] n73~27192

A-14
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state airport system plan for Iowa - Volume 2
[PE-217532/11 N73-27193

Feasibility of rapid transit service betveen
downtown Fashington, D.C. and Dulles 2irport inm
virginia
[ PB-220078/97

AIRSPEED

2 schete Ffor estimating alrcraft velocity directly

from airborne range measurements.

"13-27879

A73-34873
Pulgeiet engines operatiomal characteristics
compared to turbojet engines, notipg flight
speed 1lipit due to interaction betueen unsteady
gas flow and combustion process
A73-36063
Equipment route vinds and great circle distances
for helicopter air routes at 5,000, 10,000, and
18,000 feet - Vol. %
{aD-7602521
ALGORITHHS
PLANET scheduling algorithms and their effect on
availability.

N73«26083

A73=-34822
ALL=-BEATHER AIE NAVIGATION
Helicopter night and bad weather navigation aids,
exahining ground-independent navigation, low
fliqht, obstacle warnipq, terrain detectors,
blind lapding and optoelectric sensing
R73-34258
Low visibility/bad weather aircraft landing
systens design; discussing developmental stages
for all weather landing implenentation,
antomatic landing conmtrel and pilot wvisual
discrinination problems
173-34481
BLTIHETERS
Encoding altimeter for coding, transmitting and
displaying £light altitude inforzation to air
traffic contrellers

[ SAE PAPER 730301] 373-34663
ALUGBTHUH
stepped alubipuw extrusions = Designing for B
business aircraft.
[ Saz PAPER 7303081 A73-34668

On the influence of single and multiple peak
overloads on fatigue crack propagation in
707516591 alaninun.

A73-34889
ALUHIFUN ALLOYS

evaluation of aluminuam honeycomb core landing nat
with modified hinges
[AL-7588401

AHPRIBIQDS AIRCRAPT

Feasibility and optimization of variable-qeoonetry
wing for jet amphibian business aircraft.
[SAE BAPER 7303301

ABLRLOG DATA

laboratory for the antomatic treatment of analog

signals

N73-27186

A73-34683

473-37086
AHECHOIC CHAERERS
gind tuonel acoustic and vibration test
faciltities, including abnechoic charhers,
subgonic boundary laver tunnels, acoustic ducts.
reverberation rooms, and rotor noise chambers

2173-35338
AAGLE OF ATTACK
Behavier of a wing panel under tramsient
conditions in a gas flow
173~34139

General aviation aircraft stall/spin prevention
device for limiting tail power near wing stall
angle of attack
[ SAE PAPEE 7303331)

ANNUAL VARIATIOHS

Icing conditions of @odern transport aifcraft

according to cruise flight data

A73-34636

A73-34545
ANTEENA ARBLAYS
compatible ILS imvolving pilot signal from
microvave oscjillator and precision IL5S inveolving
linear antenna array of emitter elements
AT3-344588
Dependence of sidelobe level on random phase error
in a linear array antenna.
273-35697



SUBJECT IKDEI

ABTENNA BADIALION PATTERNS
Ground and flight test results for standard VOR
.and double parasitic loop counterpoise antennas.
. 273-35700
Eadiation characteristics of grounded slotted
-dielectric slab
[AD-760129 N73-26165
Analysis of antenna radiation patterns of radio
antennas installed oh aircraft using high
frequency solations
’ N73-27098
AHTIFRICTION  BEARINGS
Low temperature tests of elastonerlc bearing
rotors on QH-58 helicopter
[ RD-7599571
APPROACH CONTROL
dircraft performance relatxonshxp ta safetv
marqgins inprovement, discussing accelerate stop,
approach control, aiIvorthiness, landing and
coordimaticon

H73-26490

a73~-34082

Safety in the accident prepe flight phases of
take-off, approach and landing. .

BT73-34085

kiopitor display to indicate aircraft position
relation to desired fliqht profile during
automatically controlled steep landing
approaches with curved seqments

A73-34477

Longitudinal motion of a transport alrcraft during

steep landing approaches
A73+344482

Fligqkt control problems during STOL landing
approaches, considering navigation aids, pilot
work load and fliight safety

A73-304483

Digital comtrol of Totary wing alrcraft landimg
approach based on spatially variable preassiqned
£light path
[ HEB~-OFE~1021}% AT3=34486

Ground visual aids for civil STOL aircraft steep
gqradient approach amnd blind landing, discussing
flight trials and siaulator experineats
[ RAE-TH-AVIONICS-136/ELEG/ ] A73-30489

Terminal and flight control oavigation guidance
systens for restricted and short takeoff and
landing aircraft air traffic and approach
techniques
[RAZ=TH-BVIONICS-135/BLEU/ ] R73-34490

ipproach and larding operations and flight gquide
bean systems, discussing tests, design,
improvements and cperational requirements
{DGLR PAPER 73-011}

Flight-path control device for generating
curvilisear flight path profiles using microvave
‘landing systems
{DGLR PAPER 73-016]

TACAN based SETAC and L band DHE based DIS
approach apd landing systems for military
aircraft, discussing time division multiplexing
and antenna array
(UGLE PAPEHR 73=019]

Electronic landing systen satlsfvlnq IFE
requirements for air traffie, noting simulated
IlLS aand qround controlled approach operations
[DGLR PAPER 73-0201 AT3-344594

Helicopter steep angle approach limits daring
instrupent-guided landing comoparison with
classical IlS method, describing ~£light N
performance resuits
[DGLE PAPER 73-026] - A73-34497

Inteqrated image and syebolic display hierarchy
with increasing horizontal and vertical
*information content for superposition as

A73-34499

A73=-34492

A73-34493

helicopter aid in approach and precision hoeverieg
R73-35065,

[ AHS PREPRINT 7247
tesigqo of landing approach actomatic flight
control system using optimal feedback technigues
[aB-760125] R73-26040
application of microwave lamding system to provlde
operational flexibility and improved capacltv in
terminal area
" TFAA=RD=73-143) N73-27819
Fiight evaluation of qlide slope determimation
during landing approach by reference to diamond
shaped figure painted on runway

THASA-TE-X-2849 NT3-~27027

RUTOMATIC PLIGHT CONTROL

Comparison of automatic short takeoff aircraft
landings based on simunlation aepd f£light test
results
ENASA-TT-P-14595]

Performance tests of vispal approach slope
indicator {VASI) equipmnent and systems for
inproved terminal area effectiveness
[ FAL~FA-T73~6L7}

APPRORCH INDICATORS

dircraft terminal .approach and entry spacing
systems supported by aontomated terminal radar
using area navigation techkniques

N73-27028

N73-27568

A73=35852
APPROXIMATION
Successive approximations for calculating
superzonic flow past wings with subsonic leading
edges
A73-343487
ARER NAVIGATIOR
Adircraft terminal approach and entry spacing .
systens supported by automated terminal rTadar
using area navigation technigues
: A73-35852
Plane coordinate transformations for area
nav1qation based on existing YOR/DME network
A73-37043
?roceedlnqs of conference to develop area
navigation syster design concept for application
to national airspace system for impreoved air
traffic control
N73-26E64
ARMED FORCES
Air Force objectives for maintaining aerospace
supericrity
[AD-75956% ]
ASCENT PROPULSION SYSTESS
Design stydies of low-noise propulsive-lift
airplanes.

N73-26982

[ SAE PAPER 7303787 A73-382717
ATHOSPEERIC PHYSICS
Processing of aircraft data. .
A73-35583
ATHOSPHERIC TURBULENCE
Russian book - Analysis of meteorological
cunditions for aviation.
473-34539

Feedback control confiqured vehicles ride control
system desigqn for B-52 aircraft 1load alleviation
“and mode stabilization during flight through
atnospheric turbulence
AT3-35245
Response of a rigid a1rcraft to nonstationary
atrzospheric turbulence.
A73-36305
ATONIC CLOCKS
VL¥" navigation develupment at NAE.
AT73-34849
ATTENUATION
Dlversltv and selection effects for 1mp:ovinq
microwave relay link performance
[AD=T756605]
ATTITUDE CONTROL
Application of advanced control systen and display
technology to qepera)l aviation.
[SAE PAPER 730321}
AUTOMATIC CONTROL
hutomated discrete agdress radar heacon s¥sten and
data link for ATC, describing simultanecus
nessage decoding capacity, system specifications
and implementation prognosis

W73-27141

A73-3R679

A73-34612
AIRTREAY¥S ~ Intra-aicrport transportation syYsten.
(SAE PAPER 730384% A73-34721
Lutomatie electronic feedback ¢ontrol systems for
" active wing/external store flutter suppPression
A713=-35244
Comparisan of automatlc short takeoff aircraft
landings pased on simulation and flight test -
results
[ HASA-TT-F-149%95]
AUTOMATIC FLIGHT CONTEOL
Separate surfaces for antomatic flight controls.
[ SARE PAPER 7303041 A73-38665
Prospects of awtomation of air traffic control
systens using satellites for radio navigation
A73=-34961
4 freguency responsSe approach to flying gqualities
. criteria and flight control svstem 2asign.
[AHS PEEPRINT 7401 A73-35073

A13=-27028



LUTCHATIC LAHDING COWTROL

AUTOMATIC LANDING COHTROL
Honitor display to indicate aircraft position
relation to desired flight profile daring
automatically ceontrolled ateep landing
approaches with curved segqments
173-34477
Low visibilitys/bad weather aircraft landing
systems design, discussing developmental stages
for all weather landing implementation,
antomatic lapding control and pilot wisval
discrimnination problems
A73=-34481
A manual-control approach to development of VIOL
autopatic landing technology.
[ AR5 PEEPRINT 742) A73-35075
AUTQHATIC PILOTS N
Blectric trim systens - Desiqn and certification
considerations under FAR 23.677 /CAM 3.337-2/.
[ SLE PAPER 7302991] 273-34B62
2pplication of advanced contrel system and display
technology to general aviation.
fSAE PAPER 7303211 A73-34679
AUTOBATYOH
Electronics in the automation of services:
International Congress on Electronics, 20th,
Rome, Italy, March 28-31, 1973, Proceedings
L73-38960
An automatic svystem for broadceasting weather data
to internmational civil aviation
A13-34962
AUZILIARY POHEHR SOURCES
An airline wview of the future of auziliary power

systens.

[ SAE FPRPER 7303791 R73-347118
Advanced aircraft power systems utilizing coupled

BPU/ECS.

[ 348 PAPER 73038061 A73-34719

The role of the auxiliary power unit in future
airplane secondary power systenms.
[SAP PAPER 7303811 A73-34720
150 KYL integrated drive generater fer aircraft
glectricdl syYystelsS.

a373-35253
AYRILABTLITY
PLAKET scheduling algorithms and their effect on
availabilitvy.
A73-34822
BYIQHICS

USAF airborme Warning and Control System with
overland downlook Doppler radar for low-fly
aircraft detection in severe cilutter
envirvonment, discussing design and perforbance

AT3=3837M

Failure analysis used to vindicate JANTX components,

A73=324731

KAECON 73; Proceedings of the National Aerospace
Electronics Conference, Dayton, Ohioc, Eavy 14-16,
1973.

A73-35201

Bilitary aircraft onboard Digital Avionics
Information System for computerized integqratioen
of navigation, gquidance, weapon delivery,
cockpit display, commubhication, fliqht control
and enerqgy management

A73~-35202

Digital avionics aystens software development
trends, considering compatibility and cost
problems in increased use of complex processing
hardvare, sensors and displays

A73-35203
dircraft onboard computerized aviomnics and
electrical svystems architecture for information
flow and contrel with maxiona efficiency,
flexibility, nmodularity and miniwmum paiptenance
AT73-35204

Unconventional digital avionics black box approach
far gost reduction and reliability ioprovenent
in terms of packaging, component coding and
hardware gualification programs multiplicity

273-35205

Hanagement appreach to integration of B-1
avionics, discussing engiseering problems,
filight tests, electronic equipment amd interface
requirements

A73-35218

a=-16

SUBJEBCT IHDEX

Custom LST technology utilization in lo® volune
avionic aystens, discusasing handcrafted chip
design. full wafer, arrav logic and HOS cell
approaches and costs

A73~3522%

Information transfer system of digital avionics
system, exasibning signal reduction by baseband

" time division multiplexing and videc
distribution systens

AT3-3523¢

Hultiplex data bus technigues for digital
avionics, discussing transmission media,
podulation methods, remote control and reliability

A73-35231

Hodular MOS LSI digital data bus system desiqn for
inteqrated avionics and remote sensors
intercornection in aerospace vehicles

AT3-35232

DM data bus and interface Gesign for digital
avionics system, considering standard remote
terminal in teras of system parameters,
pperation and cost effectiveness

273-35233

Thin configuration flat digital CRT aisplay with
electron beald control impprovenent for military
avionics applications, discussing performance
advantages and ownership cost

AT73-35235

Digitally integrated cockpit simulation facility
fer display sSystems and aviopies te plan
pission/human program anrd airborne equipment
reguireaents

R73~35236

Digital time dlvision multiplexing for inteqrating
avionics equipment, disqussing electrical pewer
control si¢ual multiplexing

173-35246

Avicnics subsystemrs operational, functiomal and
physical considerations, discussing cost,
conputer programming, cCoRBOR Components,
pnltiplexing and harduvare design

AT3-352049
-1 aircraft electrical multiplex system.
A73-35309
AXIAL PLOW
Bovk = Gas turbine theory /3nd edition/.
ATI-34471

Wind tunpel tests of short takeoff apd landing fan
stage model to deternine airflow conditions
around rotor and stator and stage pressure ratio
[ HASA-TH-%-28377 N73=-27701

LRITAL FLOW TURBINES

analytical metbed for predicting stall flutter of
axial-turbomachine hlading
rAD—-760354 ) ¥73=26813

AXTSYMMETRIC FLOW

Transonic filow analysis uslng a streapline
coordisate transformation progedurse,

[AIhB PAPER 73-@57] A73-36211

B
B-1 RIBCRAFT
B-1 technology applications to advanced transport
desiqgn.
[ SAE PRPER T3034E8] A73-34696
Hanagqement approach te iptegration of B-1
avionics, discussing engineering preoblens,
£light tests, electronic equipment and interface

requirenents
A73-35218
Application of multiplexing to the B-1 aircraft.
AT3-35247
B-1 aircraft electrical multiplex syeten.
A73-35309

B-52 AIRCEAFT

Feedback control confiqured vehicles ride control
systen desiqn for B-52 alrcraft load alleviation
and mode stabilization during flight throuagh
atmospheric turbulence

373-35245

B-52 alrcraft-borne short ranqe attack missile
weapon Systen air conditioner thermwal
perfeornauce fulfillment with Preon refrigerant
and air distribution in heat exchangers
{2123 PAPER 73-7231 B73=36340



SUBJECT INDEI

BACKSCATTERING

Lager observations of dense natural fog to
determine backscatter and slapt range visibility
for aircraft laoding operatioms
[AD=760G128] N713=-26511

BALL BERHINGS

Experimental evaluation of 150~am bore ball
bearings to 3-milliion DN usibg solid and drilled
balls

.. [NASE-TN-X-6B265] W73-26480

BARDNIDTH

Digital flight control systems data sampling rate

selection effects on intersanple ripple,
-spectral folding and distortion and systen
bandwidth
A73-35224
BARKHAUSEN EFFPECT

bevelopment and gualification of a magnetic
techaigque for the nondestractive measurenent of
residual stress in cH-47 3 rotor blade spaxs.

{ AHS PREPRINT 7521 173-3508B0
BEAMS (RADIATIOHN) .
approach and lacding operatiobs and £light quide

bean systems, discussing tests, design,

ipprovements and operational reguirements

[DGLR PAPER 73-011] A73-34491
BEAME {SUPPORTS)

Performance, structural rellab111t1 and fatique
life of glass fiber-epoxy twin beam helicopter
rotor blades )
[AHS PREPRINT 762) A73+35095

BEARINGS.

Sikorsky CH-53D helicopter main rotor head design,
considering spherical elastomeric bearing,
micrestroctural analysis, flight agd ground
fatique tests and forging technigues
fAHS PREBRINT 7121} AT3-3505%

Reliability of aircvraft turboiet bearings

T AT73=-36691
BREEDING

Respense of gemeral laminated plateg to applied
loads with coupling between bendind and
extensiopal modes of deformaticon

’ N73=-2T7488
BEHWDIHG MOMERTS

BEffect of torsion-flap-lag coupling on hingeless
roter stability.

[AHS PREPRIRT 731) AT73=-35067
BENDING TIBRATIOHN
The influence of pitch and twist on blade

vibrations.
273-34840
BIBLIOGREAPHIES
Bibliogqraphy of urban area problems
[aD-75&6500]) W73-26987
BIPLANES
Contribution to the theory of biplane wing sectioas,
A73-34325
BIRDS

1ircraft accident involving Lear jet aircraft
following takeoff from Atlanta, Georgia Airport
on 26 Feb, 1973
[NTSE-3AR-73-12] ¥13-26036
BIT SYNCHRONIZATION
pigital synchromizatinn of synchropous collision
preventionr Systems in aviation
. AT3I=34480
VLF pavigation developoment at HAE.
A73I-3L349
BLADE TIPS
Byperimental investigation of model
variable-qecometry and ogee tip rotors.
[AHS PREPRINT 7031 A73=-35054
An investigation of the vibratory and acoustic
benefits obtainable by the elimination of the
blade tip vorteX.
[ AHS PREPRINT 7351 A73=35071
BLIND LANDING
Ground wigual aids for ciwvil STOL aircraft steep
gradient approach and blind landing, discussing
flight trials and simulator experiments
[ KAE=-TH-AVIOVICS~136/BLEU/] A73-34489
BLOWIEG
Inteqral equations for calculating incompressible
potential flows around profiles with sucticn and
blowing
[HASA-TT-F- 14962] . . N73-27209

2-17

BODNDARY LAYER THRANSITION

BODY=-WIKG CONFIGURATIONS
application of kolographic interferometry
techniques for determining asymmetric flow
 distributicn encountered near wing-fuselage
qunction at transonic speed
[AD=T7590967] W73-26296
BOEIEG AIRCRAFY
The Air Forces/Boeinqg advanced medium 5TOL
‘transport prototype.
[ SA® PAPER 7303651 A73-34710
BOEING 727 AIRCRAFT
pesign, development, and evaluation of Boeing 727
aircraft nacelle to confora to upper noisa
reduction goals
[ FAA-RD=T2-40-701~-2]} W73-27017
Design, fabrication, and f£light test of Boeing 727
aircraft nacelle modificatjior to reduce
aerodynamic noise levels
[AD-756040) A N73-270u4B
BOEING TUT ATRCRAFT
Harket economic environnent change effects on air
trancport deslqo and ose, examining 747
operational regquirements in terms of carge load
factor, passenqger fares and labor costs
[ 5A% PAPER 730355]) 373-34703
Simnlating the introduction of 747 aircraft into
airport operatioms.
A73-35U423
Aircraft accident ipvelwing Beeing 767 aircraft
during lapding at Miami, Florida airport om 15
Dec, 1972 following c911151on with birds
'KT5B=RAR=73-12 HN73-26029
BOMBER AIRCEAFT
advanced aircraft power systems utilizing coupled
APD/ECS.
[ SAR PAPER 730380]) A73-34719
BOHONE
aircraft structural applications of filamentary
composites, discussing fiberglass, boron-epoxy
and graphite-expoxy composites
B73-34814
-0se of reinforced borom and carbob fiber
conposites in aireraft stroctures
: N73~27484
Perfornance and endnrance of compressor disks.
bound with boron composite wires
K73-27499
BOROR COMPOUNDS .
Application of boron/epoxy composite materials fer
airframe constryction with specific developnent
of F=111 stabilizer
R73-27480
BOUNDARY LRIEE CONTROL
Test technigues for high llft two-dinensional
airfoils with boundary layez and circulation
control for application to rotary wing aircraft,
373-34292
"STOL light aircraft wing withk circulatian control
terough blowing around trailirg edge, boundary
layer control threugh suction, leading edge
modification and increase in choerd length
. [ SRE PAPER 7303281 . R73-34882
BOUNDARY LAYER FLOW
An investigation of the flow field and drag of
helicopter fuselage gonfigurations.
[ AHS PREPEINT 708) A73=35051
Force measurements and pressure distribotions on
three Gottinger airfoil profiles during
transition from laminar te turbulent boundary
laver flow .
[¥RSA=-TT-F~14959] H73-26000
BOURPARY LATEBR SEPAERATION
The prevention of separation and flow reversal in
the cormners of compressor blade .cascades,
A73-34448
Beyond the buffet boundary.
. 473-34538
Tarbulent boundary layer flow separation
measurepents using holographle interferometry.
FAIAA PAPER 73=664]) A73-36215
analytical methoed for predicting stall flutter of
axial-turbomachine blading
T AD-7603547 H73-26613
BOUNDARY LAYER TRANSITION
Force measurements and pressure distribations on
thvee Gottinger airfoil profiles during
transition from lamipar to turbulent bcundarv
layer £loaw
{ BASE-TT-F- 14559 W73-26000



BOUHDLRY VALDE PROBLEHS

Influence of free stream Reynelds ]‘J.l.mbe:!: an
transition in boundary layer on infinite swept

wing
N73-26280
Application of methods for prediction of boundary
layer transition on sheared vwings
N73-26281
BODHDARY VALUE PROBLENS
Interaction of ap air-cushioned vehicle with an
elastic guideway.
AT3-34181
Blastic vibrations of aircraft wing caused by
distributed load, center of qravity .
displacement, and rotatiom using electromodeling
techniques
[AD=750965] R73=-27043
BRARES {FOR ARRESTING MOTION)
Adrcraft accident involving Boeing 747 aircraft
during landing at Miami, Florida airport om 15
Dec. 1972 following collision with hirds
[NTSB-BAR-73-121] N73-26029
BRAZING
Brazed honeycomb structure desiqn, fabrication and
aerospace applications covering brazing methods,
filler metal selection, nondestructive testing,
sandwich desigqns, aircraft and spacecraft
structures, etc
AT73-34190
BREGUET 941 AIRCRAFT
Flight tests for deterpining bamndling gualities
and operational characteristics of Breguet 941
STOL aircraft
H73-27008
BROADCASIING
An auntomatic system for broadcasting weather data
to intervaticnal civil aviation
A73-38962
BEUFFETIRG
Bevond the buffet boundary.
273-36538
Research projects for improving maneunverability
and buffet characteristics of fighler aircraft
in hiqh subscnic¢ and tramsconic speed ranges
{NASA-TN-D-T71311 N73-25999
BOXLDINGS
Heasurepent of effects of sonic boons on light
puilding structures for varlous building
configurations
{RAE~LIB~TRANS=1633] N73=-26011

C=13Q0 AIRCRAFT
Suitability determivation of redesigned IW1g2
nenbrabte as expedient sarfacing for
waterproofing and dustproofing hastily prepared
airfields for operations of €-130 aipcraft
[AD-7610891 N73=-27190
C-141 AIRCRAFT
Desigqo and develapment of fizxed gaiw contrel
systen for longitudinal axis of C-141 aircraft
fly-by—wire control
(LD-760763] ¥73-27038
CALIHBRATING
Strapdovh electrostatic gyroscope spin arxis
precession 4drift rate calibration, using virtupal
work technigoe for modeling bearing torques on
rotor
AT3=-35210
CALIFORNRIA
Aralysis of generated solid wastes and collection
systems for San Frabcisco International Airport
(PB-219372/01 n73-27189
CAMBERED WINGS
Revised calculations of the WACA 6-series of low
draq aerofoils.
A73-34536
CARBQNW FIBERS
2ircraft structural applications of filamentary
composites, discnssing fiberglass, boron-epoxy
and¢ qraphite-expoxy conposites
A73-3481y
Application of gqlass composites, all carbon
coBposites, and PRD~U49 organic fiber material
for airframé and spacecraft consitruction
N73-27482
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Application of qlass reinforced and carbon
reigforced composite materials for helicopter
structures and rotary wings

¥73-27u83

Uge of reinforced boron and carbon fiber

cenposites in aircraft structures

W73-27n84

construction of glider aireraft using glass fiber

and carbon fiber reiiiforced plastic composite
‘materials for weight redoction and increased
strength

N73-27486

CARGO ATRCRAF?T

Trangport carqo aircraft design requirements anrd
supporting qround system coacepts in view of
future market demands with emphasis on ecoponic

consteaints
[ SAE PAPER 730352] A73-3870(
The ¢-401, a ST0L transport for many applications
a73-356646
CARTRIDGES

L-1011 aircraft hydraulic system layout and
ipstallation techniques with medular desiqn apd
plug~in cartridqes for Murphy las error
reduction during servicing

A73-38523
CASCADE FLOW

*he prevention of separation and flow reversal in

the corners of compressor blade cascades.
A73-34858
CASCADE ®RIFD TUBNELS

Developnent of experimental turbine facilities for
testing scaled models in air or freon.

A73-34381

Methods of testing rotating components of
turbomachines compared with tests on complete
turbonachines
[ AGRBD-AG-167] R72-26800

CATHODE RAY TUBES
Thin corfiguration £lat digital CRT display with
electron beam control improvement for pilitary
avionics applications, discussing performance
advantages and ownership cost
AT3~35235

CEATRIFUGAL CORPRESSOES
Book — Gas torbine theory /2mnd edition/.
: a73-345871

High performance supersenic axial and centrifugal
compressors theoretical and experimental
research, assessing and forecasting
technological developients

A73-36992

Design, development, and evaluation of centrifugal
conpressor with six o one pressure ratio and
tvo pounds per second air flow
[ HASA=-CR~120941] R73-26483

CERTIFICATION

Status of international noise certification
standards for business aircraft.

[ SAE PAPER 7302861 B73-34651

Electric trim systems - Design and certificationm’
considerations under FAR 23.677 /CAK 3.337-2/.

[ SAE PAPER 7302991 273~34662

An overview of fatique and fracture for design and
certification of advanced high performance ships.

A73-34881
CHE~47 HELICOPTER

Bedundant systes desiqun and flight test evaluation
for the TAGS digital contrel system.

{ AH3 PREPFRINT 721] 473-35062

Development and qualification of a magmetic
technigune for the nondestructive measurement of
residual stress in CH-4%7 A rotor blade spars.
{2HS PREPEINT 752) A73-35080

Tactical aircraft quidapce system for CH-§7B
helicopter utilizing fly by wire control systefd.,
describing design, display devices, fligqht
instruments, computer configuration and crem
duties
[AHS PREPRINT 761) A73-3508%8

A dynanilcs approach to helicopter transaissien
noise rejuction and iwproved reliability,

{ AHS PREPRINT 7721 273-35090

Measuresent of vibration levels in CH-47
belicopter at pileot seat, control stick, raidder
pedals, instrument panel, and hupan interface
points
{AD-T7611991 §73-2700¢



SUBJECT IRDEX

CHENICRL BNALYSIS
Cevelopment of flash fire dell to pyrelize sample
of aircraft structural material im air to
deternine onset of flash fire and analyze
combustion producis . .
[FAA-HA-73-697. . " H73-26578
Comparison of military and civil jet engine fuel
specifications and test procedures for fuel
performance ahd quality control
. . RI3-26972
CHENICAL COMPOSI®IONR .
Effect of Al-Zn-Mq-Cu alloy compesition variations
on fracture strength and tensile properties

[RAE-2R-721731 ) N73-26549
CHUTES -
Certification program for the DC-10 slide/raft.

473-35807
CIBCUIT DIAGRAHS
Performance measureaments of aircraft electrical
systens baving highly distorted voltage and
current waveforas. Lo,
A73=34604
CIRCHITS ) :
Development of electrical circuitry for analysis
of” stress-deformation state of delta wing-model
based on discrete design diagram .
[ AD-76094d8 1] H73-27044
CIRCULATION
The application of circulation control
aerodynamics to a helicopter rotor model.
[AHS PREPRINT 7041 . . A73-35035
CIVIL AVIATION
° Puture technology and economy of the VTOL
atircraft; International Helicopter Forum, 10th,
sueckeburqg, Hest Germany, Jume 5-7, 1573,
Proceedings ! .
aT3-34251
Turboshaft engine for 5-8 passenger simqgle and
twin eangine conmercial helicopter, discussing
cost reduction design enmphasis, gearbox module
and particle separator .
, . : A73-34253
Ground viswal aids for civil STOL aircraft steep
gradient approach apd blind landing, discussing
flight trials and simnlator experinments

[ BAE~TH~AVIONICS=-136/ELED/ ] A73-34489
separate surfaces for automatic £liqht controls.

{SLE PAPER 730304] . A73=-34665
Bn airline view of the future of auxiliary power

systans.

[ SAE PAPER 73Q379]) _ B73-34718

An automatic system for hroadcast:nq wedather data
to international civil aviation
A73-34962
Civil aviation environmental and economic aspects,
discussing noise and air pollution, fuel
consunption and airspace and ground space
utilization ' .
2T73-36685
Reports of airecraft accidents occurring in US
¢ivil aviation coperations during calenéar year
1972 - ZIssue 3 . ..
{ ¥TSB-BA-73-41] N73=-26020
Program definition study for improvement of short
haul air transportation facilities - Vol. 1
[ PAA~QS=73-1-V0OL-1] N73-26025
Statistical analysis of aircraft accidents and
incidents scourring to US civil and compmercial
aircraft during calender year 1571 =
supplenental Issue
[ NT5B-BA-73-51 . ¥73-26628
Design of aireraft for high reliability and 'low
maintenance costs and maintemance procedures for
raxisum efficiency T
. . i . N73-26032
Statistical analysis of aircraft accidents
occurring in 05 civil aviation operations duriang
calendar vear 1972 - Iasue U
[ NTSB-BA=73~61 N73-27024
CL-84 AIRCRAFT .
Flight test and evaluation of CL-84 tilt- uinq
v/5T0L aircraft with application to specific
pilitary Loles :
#73-27007
CLEAR AIE TURBULENCE
Ltow level wind shear acd clear air turbulence
effects on flight safety and aircraft accideots
273=-34094

A-19

COKBUSTION PRODUCTS

Deterpinaticn of statistics of turbulence in clear
alr .
AT73-36687
CLINATOLOGY
Forldwide airfield climatic data for Easterl
Europe and USSR - Part 1 . . )
[ AD-759794) ’ : ¥73-26640
@orldwide airfield climatic data for Eastern
Europe, and USSR - Part Z

[AD-7597951 c N73-26681
Catalogue indexes to local weather forécasts
[AD-7600911 . N73-26648

CLOOD COVER
pevelopment of pethods of forecastlnq
weteorological conditions for aviation
473-35512
CLDUDS (HETEDROLOGY)
Laser cbzervations of dense natural foq to
determine backscatter and slant range VlSlbilitY
for aircraft larding aperations
[AD-760128) - H73-26511
CLUTTER
DSAF airborne Warning and Cortrol System with
overland ‘townlook Doppler radar for low-fly
aireraft detection in severe clotter
‘ env;runment dlscusslnq des;qn and pe:formance
A73-343M1
COANDE EFFECT
The application of circulation control
aerodynanics to a helicopter rotor model.
[ AHS PREBRINT 708] i L73-35055
COCRPIT SIMULRTORS ) '
. Digitally inteqgrated cockpit 51mu1at10n facility
for display systems and avionics to plan
mission/humarn proqram and airborne eguipment
requirements ) ’
. A73-35236
COCRPITS
Effects of new landing approach procedures on
. cockpit design and possibilities of takimg then
into account
[¥BB-UB=07-737 A73=34485
Mathematical method for ‘calculating the optical
characteéristics of cone-shaped cockpit
ulndscreens.
473-36069
CODTHG
Encoding altineter for codlnq, transpitting and
displaying £light altitnde information to air
traffic controllers
[ SAE PAPER 7303011 a73-34663
COLD PLOW TESTS
- Cold flow tests of Factors affecting noise
suppression and thrust leoss of divergent lobe
supersonic jet noise suppressor
[ NASA-TH-X-28201 . ) L. HT3-26992
COLLISION AVOIDANCE
bigital syichronization of svnchronous collision
‘prevention systems in aviation
AT3~ BHHBO
A .nevw approach to airccraft exterlor lighting.
- A473-35808
CONBUSTIOF CHAMBERS
Venturi exhausts for air pumping auqnentatlon in
ram air operated aircraft beater or combustor,,
dlscussan a¥perimental data on suction variation
473-36396
Cobbustor reséarch pfoqrams-to gain advanced
technelogy for reducing aircraft engine pollution
{HASA-TH-X-682561] N73-2679?
COABUSTION PRODUCTS
Parameters controlling nitric oxide emissions’ from
gas tutbine combustors.
A73-34874
profitable transport engines for the environsent
of the eighties.
[SAE PAPER 73013471 AT3-34695
Nitric oxide emissions from tuhe conbustor barping
rredized gaseouws propane-alr mixture, -
considering inlet conditions for equivalence
ratios '
. A731-35468
'DeVelupment of flash fire cell to nvrol;ze sawnple
of airtcraft strictural material 'in air ta
deternine ofset of flash firs and analyze
coahustion preoducts
[FAA-NA=-73=-69] W73-265748



COMMAND BED CORTHOL

Comparisan of nitrogen oxide emissions praduced by
nvdrogen copbustion with emissions produced by
jet engine fuels at simulated cruise conditions
[HASL=-THM-I-68258] N73-27804
COMBAND ARD CONTROL
inalysis of alr space control problems associated
with military operations and development of
doctrine for improved comeand and control
[2D-76%334]
COMMERCIAL RIRCRAFT
An airline view of the future of auxiliary power
systens.
[SRE PAPER 7303791]
Civil apd military aircraft

¥73-27573

A73-34718

L73-36689
Progran definition study for improvement of short
baul air trapsportation facilities - Vol. 1
f¥AR=-QS=T3-1-70L-11 RT73-26025
Statistical apalysis of aircraft eccidents anpd
incidents oceurring to US civil and commercial
aircraft during calender vear 19771 -
Supplemental Issue
[ NTSE=BA=73=5% N73-26028
Desien of aircraft for high reliability amd low
maintenance cosis and maintenance procedures for
paxinum efficiency
H73-26032
pProgran definition study for improvement of short
haul air transpertation to show developlent
requirements and operational constraints - ¥vol, 2
[ FAA-QS~73=1-VOL-2] N73-27869
COMMUORICATION SATELLITES
analysis of cardidate data and surveillance aodems
for avionics system used in air traffic control
systen
[ap-758407)
COMPONENT RELIABILITY
Failura analysis used to vindicate JANTX compopments.
A73-34731
Conputerized approach for aerospace electronic
coapocents standardization for procurement cost,
logistics and warehousing probless reduction and
reliability improvement

R73-27574

A73-35260
Reliability of aircraft turbojet beariags
A73-36691
Hethods of testing rotating components of
turbomachines conpared with tests on complete
turboenmachines
[ AGARD-LG-167
CONPOSITE MATERIALS
2ircraft cabin noise reduction through compesite
material insulation, discussing engine noise
sources, aircraft feselage tramsmission less
characteristice, vibration damping and sandwich

W73-26800

structures
[ SAE PAPER 7303391 A73-34690
Applications ard ¢oncepts for the incorporation of

composites in larqe military trapsport aircraft.
A73-34816
Flight evaluation of composite for use in aircraft
structures
[HASA=-THN=-X=-27611 H73-2657%

Proceedings of conference on application of
composite materials in constructios of aerospace
vebicles and propulsion svstems
[ AGARD—-CPE-1121

Analysis of propetties of fiber reinforced
materials with plastic and metallic matrix
coeposition and application to gas turbine engines

N73-27476

Design of filamentary composite materials fer
application to censtructien of airframes and
spacecrait structures

H73-27474

¥73-27479
Application of boron/epoxy conmposite materials for
airframe constroction with specific development
af F+~111 stabilizer
N73-27480
hpplication of glass composites, all carbon
comnposites, and PRD-49 organic fiber paterial
for airframe and spacecraft construction
N73-27482
ipplication of glass reinforced and carbon
reinforced composite materials for helicopter
structures ané rotary vwings
N73-27483

SUBJECT IWDEX

Use of reinforced boron and carben fiber
composites in aircraft structures A
N73-2T484
hpplication of composite materials to reinforce
matallic structures for low cost improvemsnt in
structural stability of airframes
R73-27485
application of composite materials and sandwich
structures to reduce vaulnerability of aircraft
structures to projectile impact
N73-27u87
Response of general laminated plates to applied
loads with coupling between bending and
extensional modes of deformation
K73-27488
Dasign and manufacturing of composite materials
with organic matrices for use in aerospace
vehicle structures subjected to high temperatures
- N73-27489
Lpplication of reinforced composite materials for
construction of aercnantical gas turbime engines
N73-27450
Development of fiber reinforced composite
naterials for application to air breathing
engines, aeronautical vehicles, and spacecraft
components
H73-27491
Performance and endurance of compressor disks
bound with boron composite wires
N73-27499
COBPOSITE STRUCTURRES
applications and concepts for the incorporatiom of
composites in large military transport aircraft,

R73-34816
an advanced composite tailboom for the RE-1G
helicopter.
[2BS PREPRINT 785] A73«35098

Response of general lapinated plates to applied
1pads with couopling between bending and
exten=sional medes of deformation

R73-27488
COMNPOUND RELICOPTERS

Hapdling qualities coaparison of two hingeless
rotor control system designs.

{ AH5 PREPRINT 7411 AT3-35074

Analysie of the use of an auxiliary wing on a
helicopter

aT3-3re21
COMPRESSYBILITY EFFRCTS

hnalvytical investigaticn of compressibility and
three-dimensionality on the unsteady response of
an airfoil in a flucteating flow field.

TRIAR PAPER T73-8831 R73-36234
application of compressibility correctiocn te
calculation of flow in inlets,
373-36395
COMPRESSOR BLADES

The prevention of separation and flow reversal in
the corners of compressor blade cascades.

‘ 173-38448

Calculated leading-edqe bluntness effect on
transSonic Compressor noise.

[AIAR PAPER 73-633] A73-36192
COAPRESSOR BOTORS

Desiqn, development, and evaluation of ceptrifugal
compresser with six to one pressure ratio and
tvo pounds per second air flow
[FRSA~CR-120941 ]

COMPRESSORS

Performance and endurance of compressor disks

bound with boroun cowposite wires

N73-26883

N73-27499
COMPUTER GRAPHICS
sipnlation of airport traffic flows with
interactive graphics.
173-34821

Interactive computer qraphic display and interface
systen effectiveness for programming nunerical
coptrol operations for tooling and part
machining in aircraft production
[4HS PREPRINT 753)

COMPOTER PROGRAMMIRG

Interactive computer graphic display and interface
systen effectiveness for proqrameing nunerical
cortrol operations for tooling and part
machining in aircraft production
[AH3 PEEPPINT 753]

473-35081

A73-35081



SOBJECT INDEI

Analytical techeique and cosputer program for
evaluation of airbreathing propuolsion exhaust
nozzle performance
[ AD=-766541 1

CONMPUTER PROGHAMS

Digital aviopics systens suftﬂare development
trends, comsidering compatibility and cost
problens in increased use of coaplex processing
hardware, sensors and displays

K73-27712

AT73-35203
Hot gaseous et noise emissieon calculation for
dependence on turbulent £low characteristics
based on Lighthill theo:y, nsing compiter program
. A73-36997
‘Conputer program for d951qn1nq nirinum mass wings
under flutter, strenqth and nlnlnuu qage
constraints
[ HASA-THN=-D-T72647" H73«-26927
Wake model ptoqran for conputinq wake bheiqht and
width
[BB-218820/91
CORPUTER SYSTEMS DEBSIGH
rircraft onboard computerized avionics and
electrical systeas architecture for information
flow apd control with paxinua efficiency,
f1611b111tv, modularity apd -@inimue. paintenance
a73-35204

W73-2703¢

COMPOTER TECHNIQUES
3 performance data acguisition and analysis systen
for turbine engine comsponent testing.
’ A73-34610
Prospects of automation of air traffic control
systens using satellites for radioc navigation
’ RT73=34961
BVlODlCS sybsystems- operational, functiomal and .
physical consideratiens, discussing cost,
conputer progranming, ¢oDOOn components,
multiplexinq anﬂ-hardware desiqn
AT3-35249
Computer analysis of the influence of s0lid state
distribution on aircraft power gemeration.
A73-35250
Computerized approach for aerospace electronic |
conponents standacrdization -for procurement cost,
logistics and warehousing problews reduction and
reliability improvement
173~ 35260
hirborne fligqht-test strain gage ianstrumentation
from installation, calibration ané data
recording and reduction standpoint, discussing
ground and airborne mninicenputer use
AT73-35442
COAPUTERIZAD DESIGH
Eevised calculations of the WACA §-series ‘of low
drag aerofoils.

L73-34536
Computer aided parametric analysis for general
aviation aircraft. . -
[SAE PAPER 7303321 AT73~3U4685

A comparison of structural test results with
predictions of finite element analysis.
{SBE PAPER 7303301}

‘The integration of NASTREARN 1nto helicopter
airframe design/analysis. )
[AHS PREPEINT 78() A73-35093

1 simulation study for the design of ap air
terminal building.

A73-34691

. A73=35826
4 fipite-element method for calculating
aerodynaxic coefflclents of a subseopic airplane.
RT3-36394
Computerized design for moving-base thyee ban
aircraft fliqht simulator servocontrol,
considering disturbance torques, danping ratios,
natural fregquencies, load acceleration.and
sppothness -
173-36833
COAFUTERIZED STMULATIOR
nmumdmmuﬂamaucwnﬂmHuMuFu
ten year plan, investigating amalytical nodel of
pilot-aircraft control loop declsxon naking hv
conputer proqram
B73-34437
Dynamic behavior of light aircraft interaction
with jet trfansport vortex on basiz of accident
records and computer simulation

[SAE PAPER 7302%6) AT3~-34660

a-21

CORFERENCES

Annual Siagalation Symposiuam, 5th, Tampa, Fla.,
March 8=10, 1972, Becord of Proceedings.
a73-34817
Slmulation of a surface traffic control systen for
John ¥, Kennedy International Airport.
A73~3481B
¥isual scene simulation with computer gena:atea
inages.
. 373-3u820
PLANET scheduling algorithns and their effect on
availability.
A73-34822
501id state null tracking Doppler radar gqreund
velocity sensor for SUpPersoric weapon delivery
aircraft precision bombing, délscussing design
and test witbh computer simulation
. A73=3520%
Techniques for digital-microwave hybrid real-time
radar simulation, .
B73-35303
Simnlating the introduction of 747 aircraft inte
airport operations. .
A73=-36423
Modeling problems in air traffic control systems.
A73-36427
Real-tinme,, three-dimens1ona1, visual scene
qene:atiun “with compite® Jenerated Isages:
' A73-36831
Analysis of descent traijectories to determine
static and dynamic stability of free-fall stores
wvith freely spinning stabilizer devices
TAD=7€06771 H73-26999
Elastic vibrations of aircraft wing caused by
distributed load, center of gravity
displacenent, and rotation using electromodeling
techniques
[aD-7609651 N73=27043
- Developpent of electrical circuitry for analysis
of stress deforaation state of delta wing model
based on discrete design diagram
{aD-T60958]
CONCORDE AIRCRAFT
The Concarde manufacturing consertium - 2n
exercise in interpational engineering
collaboration.
[ 5AE PAPER 73035D]
Concorde aircraft introduction into airline
network, discassing time gain over varjous
routes, operating costs, passenger service,

N73=-27044

A73-34698

departure and arrival problems, maietenance, etc
[S2EB PAPER 730351} 273-38699
Casnic rays airborone dogimetry frum Concorde

aircraft, notinq passenger and crew
radiobiological hazards at superscnic flight
altitudes

A73-36908

COHNCRETES

strenqtheping of keyed longitudinal construction
joints in riqgid pavements
[ AD-7595707]
COUFERENCES
cutlook on safety: Proceedings of the Thirteemth.
Annwpal Technical Symposium, London, Enqland,
Hovenber 14-16, 1972.

N73-27789

. A73-34076
Conference on Heat and FPluid Flow imn Steam and Gas
Tarbine Plant, Fniversity of Warwick, Coventry,
England, april 3-5, 1972, Proceedings.
) ‘ A73- 34376
Internpational Aerospaée Instrumentation Symposium,
19tk, Las Veqas, Nev,, Bay 21-23, 1973.
Proceedings.
A73-34601
Annual Sirunlation Symp051um, 5th, Tampa, Fla.,
karch B=10, 1972, Record of Proceeﬂans.
A73-24817
Blectronics in the automat;on of services;
International Congress on Electronics, .20th,
home, Italy, March 26-31, 1973, Proceedings
. . A73-34960
Computational Fluid Dynanrics Conference, Palao
springs, Calif., July 19, 20, 1973, Proceedings.
A73=-35126
WRAECONW 73:; Proceedings of the NWational Aerospace
Electronics Conference, Dayten, Ohio, May 14-=16,
1973.
A73-35201



COWFORHAL HAAPPING

Reinforced plastics; conference, Karlovy Vary,

czechoslovakia, May 15-17, 1973, Lectures
A73-36464

Seminar on lccident Analysis and Prevention,

Beirut, Lebanon, June 26-28, 1973, ¥orking
Docoments.
A73-36845

Proceedings of conference to develop area
pavigation systen desian concept for application
to national airspace system for improved air
traffic control

W73-26664

Proceedings of conference on military applications
of ¥/3T0L aircraft to include current and
proposed research projects to meet military
requireuents
[AGARD-CP-126-Y0L-1]

Proceedings of conference on application of
composite materials in construction of aerospace
vehicles and propulsion sgystems
{ 3GARD-CP-1121

CONFORNAL MAPPING
Discrete vortex method of two-dimensicnal jet flaps.
A73-34179

Contribution to the thaory of biplane wing sections.

a73-34325

N73-27000

¥73-27474

CONICAL BODIES
Mathenatical method for calculating the optical
characteristics of cone-shaped cockpit
windsCreens,
273-36069
COFICAL PLOW
34 kernel fupction sethod for computing stealy and
oscillatory supersonic aerodynamics with
interference.
[ATAA PAPER 73-670]
CONSTRUCTION BATERIALS
peronantical turbine bhlade and vare materials
selection, considering Wi alloys With powder
metallurqy and oriented sclidification,
conposSite materials and emtectics

K73-36221

a73=36593
airport construction procedures to include general
requirenents, construction materials, and
operatioral maintemance
[AD-759243 1]
CONTROL SIMULATIOR
Modeling problewms in air traffic control systems.
AT3I-36427
coaputerized desiqr for moving-base three man
aircraft fliqht sioulator servocontrol,
considering disturbance torques, éamping ratios,
natural frequencies, load acceleration and

N73-27191

smoothness .
273-36833
COBTROL SURFACES
Alteration of a static vibration result by
rigidizing some deqrees of freedon
A73-36066

CONTROLLARTLITY
automated prediction of light aircraft performance
apd riding and habdling qualities.
[SRE PAPER 730305] A73- 34666
Technical basis for the 5TOL characteristics of
the McDopnell Douglas/USaF ¥C-15 prototype
airplane,
[ SAE PAPER T30366) . Q73-34711
Flight tests for deternining handling qualities
and operational characteristics of Breguet %41
STOL aircraft
R73-270Q8
CODLING SYSTEKS
Tapperature characteristics of film cooled and
non-£iln cooled vanes lancorporating impingement
cooling '

(HASA-TH-E~28191] N73-27798
COORDINATE TRANSFORBATIONS
Transconic flow analysis using a streamline |
coordinate trapsformation procedure.
[AIAL PAPER 73-8657] A73-36211

Plane coordinate transformations for area
navigation based on existing VOR/DME network

5 a73~-37063
COPPRR i
Emerging aerospace naterials and fabrication
techniques.
A73-35881

SUBJBCT INDEX

CORROSIOR PREVENIION
Filiform corrosion associated with coamonly
applied aircraft metal pretreatments ard finishes,
T SAE PAPER ;303111 A73-3eeTe
CORROSION TESTS
Estination of corrosion damage levels in
thin-walled structural elements hy the pooching
method
BY3-36825
COSAIC RAYS
cossic Tays airborne dosimetry from Concorde
aircraft, noting passenger and crew
radiobinlogical hazards at supersonic flight
altitudes ’
RT3-36908
COST ANRLYSIS
Fuoture technical developments and efficiency of
helicopters and their derivatives
R73-38252
YPO0L et transport aircraft commercial
applications, describing 1ift engine svystem,
hover flight control, engine failure rroblens
and operating cost analysis
AT3-34257
How to be healthy, wealthy ard wise thkrough
fastening analyseis — The "how to' of living with
fasteners.
[ SAE FAPER 7303091 A73-3L66%
Degign of alrcraft £Or high reliability and low
maintenance costs and maintenance procedures for
paximur =fficiency

W73-26032
COST EFFECTIVENESS
Hypersonic transports - Economics and
environrental effects.
273-34035

Cost/weight tradeoff ratios for fiber reinforced
plastic aircraft stractural components
[ SAE PAPER 730338] B73-3L689
STOL aircraft choice for air transportation 1o low
passenqger density areas, discussing market
characteristics in 0.5. and tradecffs botween
airline operation and airfield costs
[ SAE PAPER 7303577 aT3-3U705
Helicopter design and production cost target and
tradeoff considerations based on past proqrams,
supplier guotations, goveranment documents,
estimating practices and functional reguirenents
[0S PREPRINT 712) A73=35058
Caston LSI technology utilization in low volume
avionic systems, Giscussibg handcrafted chip
design, £ull wafer, array legic amd BMO5 cell
approaches and costs
A73-35227
Thin confiquration flat digital CRT display with
electron beam control improvement for military
avionics applications, &iscussing performance
advantages and ownership cost
173-35235
Coapunterized apprrach for aerospace electronic
componebts stapndardization for procurement cost,
logistics and warehousing problems reduction and
reliability impreovenent
A73=-35260
offshore airport design, construction and
operation on basis of cost/benefit
considerations, emphasizing ATC problems
generated by ILS lecalizer and qlide path signal
reflection
AT3-35682
New constraints of military aviation
273-3663¢
vYariable pltch turbofan driven at constant speed
through ceduction gear to obtain cost-efficiency
compronise for future STOL and business aircraft
applicaticns
A173-36998
COST ESTIMATES
Hodels of air, river and highway transportation
for developing areas
[PB-219292/0] "73-27877
Role of air transSpoCtation in sparsely developed
areas including c¢ost estimates

fPB-219293/8] N73-27660



IBDEX

SUBJECT

COST REMICTION.
Rigid llqhtueiqht honevcomh core radoze
A .develdpnent frop materials and processes
standpoint, discussing cost reduction and
fabrication
[ SAE. PAPER 73013101 . BT3-34670
Developpnent of a low-cost fl1qht ﬂ;rectn: systen
-for gemeral aviaticn.
[22E PAPER 730331] a73-34694
Havy development of low—cost SUPEISODLC turboiat
engines, .
i SAE PAPER 7303621 173’34703
A simpplified fuel control approach for low cost
aircraft gas turbines.
A73-34725
Unconventional - ﬂlqltal avionics black box approach
for cost reduction and reliability improvement
in terms of packaging, conponent coding and
hardware gualification programs moltiplicity
A73-35205
LN-33 alrhotne inertial navigation system with low
cost precision instruments and miniatarizead
digital computer, noting built-in calibration
and test capahilitv for minimpizing maintenance
AT3-35212
Low cost data processor and dlsplav for ICHI,
DME/TRCAN, LORAN or rangesrange Gifference-radio
navigation systems in aerospace' applications
173-35213
Avionics subsystems operatlonal, functional and
physical consxderatxcns, discussing cost,
coaputer programming, common conponents,
pultiplexing and hardware design
AT3-35249
COUPLBR MODES
Effect of torsion-flap-laq coupling on hingelsss
rotor stability.
FAES PREPRINT 7311
CERCE PROPAGATION
Gn the infleence of 51nqle and multiple peak
overloads on fatique crack propagatiom in
7C75-T6511 alyminur.
. . T 173-34889
CRACKING (!BACTBRI!G)
An overview of fatigne and fracture for design and
certlflcatlon of advanced high perfo:mance ships.
' . ! 173 34881
CRASH INJURIES
Aircraft evacuation and safety procedutes during |
emergencies, dlscussiuq negative panic, flight
crev training and impact ipjury mipimization
A73-36849
CEASE IANDING '
.airplane accident survival, discussing cabkin
safety, fire protection, crashworthiness,
emergency evacuation and crash landan in water

- A73-34079
Development of airframe desigm technnlogy far
crashworthiness.
fSAE PAPER 730319] A73-34677
CRASHES

h consistent crashworthzness design approach fur
rotary-wing aircraft.
[2HS PREPRINT 781
CREEP TESTS
Creep in ¥T-18 tltanlnm alloy .under low=-eycle load
. ceonditions

. 473=35094

! 173-36753
CROSS CORRELATION
Monograph - Two causality corralatlon techn1qnes
applied to et noise. ’
. . 473-35150
CRUISING FLIGHT
Tcing conditions of nmodern. t:ansport altCEaft

according to cruise flight data '

: AT3-34545
CORVATURE ,
Annular duct liner curvature for a1rcraft -noise
reduction
AWASA-TR-1=-72777" 'W73-26688

CURVED PANELS .
High frequency Vihratlon of aircraft structures,
! - AT3-35329
CV=340 AIBCHAFT
Rircraft accideat involving nidair collision of

Convair 340 and DAC-6 near Rppleton, Wisconsin
on 29 Jupne 1972
[HTSB=-aAR=-73-91 N73=-26016%

‘A-23

a73-35067

pC 8 RIRCEATE

CYCLIC LOADS .
Cresp in VI-14 titanium alluv snder low-cycle load
conditions
273-36758
C!LI?DRIC!L BODIES
Dev&lopmnént of formula for detecmining ideal
weight of shell=type aircraft fuselages with
boay of revolution cross section
T RLE-LTIB-TRANS~1£88] +

D

DAMPING  ° ’
Reduction of hellcopter ‘control systes loads with
fixed systen damping.
f A4S PREPRINT 7331
DATRE ACQUISITION
3 performance data acquisition and analysis system
for turbine engine conponent testing.

N73-2600%

" a73-35069

a73-34610
DATA LINES "
hutoxated discrete address radar beacon systen and
data link for ATC, describing simultaneous
. message decoding capacity, system specifications
and implementation prognosis
L73-34612
Problens related to the operation of an air-ground
" data-link system !
’ A73-36686
DATA PROCESSING
Expanded built-in-test for advanced electrical
systems for aircraft,
. i , 173-35248
DATA PHOCESSING EQUIPMENT
Processing of aircraft data.

] 473-35583
DATA BRECORDING - i
Processing of aircraft data. ) ’
} ) 173-35583
DATAZ REDUCTION

dirborne flight~test strain gaqe- Lnstrunentatlun
froe installation, calibration and data
recording .and reduction standpoipt, discussing.
ground and airborne ninicomputer use

AT3-354842
Laberatory for the antomatxc treatment of analog
ziqoals
’ 173-37086

DATA SAKPLING
Bxhayst emissions analysis, system for alrcraft gas
turblne engines.
173-34615
Digital £1ight control svstems~data samplinq rate
selectlnn effacts on intersample ripple,
spectral folding and distortion and system
bandwidth -
. o A73 3522“

DATA THAMSHISSIOR .

Encoding altimeter for coding, transmlttinq and
displaying flight altitade 1nformat10n to air
traffic controllers
[ SAZ PAPER 730301]

Multiplex data bus techniques for digital
avionics, ﬂ15cu551nq transmission media,
modulation methods, remote control and reliability

.. a73-3521

TDM data bus and interface desiqgn for digital
avionics system, conrsidering standard Teaots
terminal in terms of systen parameters.
operation and cost effectivemess

373-38563

173-35233
applicatlon of multiplexing to the B-1 alrcraft.
, A73-35247
Analysis of candidate datd and surveillance modems
for avionics svstem esed in air traffic contiol
system |
rap=7584¢77
DC & AIRCEHAFT
Wind tuenel tests to deterairpe effect on criuise
performance of installing, lorg ‘dnct refan enqlne
nacelle on DC 8 aircraft -
[ NASA-CR=121218)
Design of landing apptoach antomatic flight
contrul system using optimal feedback technlqueg
[AD=-7501251 H73-26040

_NTB -27574

‘N73-26023



0C 9 BRIRCRAFT

DC 9 ATRCEAFT

Bircraft accident involving crash of DC-9 aircraft
during landing follewing go-reund at Fort Worth,
Texas Airport on 30 May 1972
[NTSB-AAR-73-3] ¥73-26017

DC 9 refanned engine nacelle sffects on cruise
dragq considering lateral spacing
[HASA=CR—121219)

10 AXRCRAFT

Certification program for the DC-10 slide/raft.

273-35807

N73-26024
e oy

DE HAVILLAHP AXECRAFT
bHc-7 four enqine turboprop transport aircraft,
eaphasizing quietness and STOL capability :
A73=-36067
dircraft accident ianvolving midair collision of
Convair 340 and DAC-6 near Appleton, Wisconsin
on 29 June 1972
{ NTSB~AAR=-73-9]
DECISION KEAKING
Simultaneous equationr progucticn fupnctiens for
decisions pertaining to sea-based tactical air
resources

¥73-26016

N713-26612
DEFORZATICNR
Developnent of electrical circuitry for analysls
of stress deformation state of delta wing xmodel
based on discrete desiqn diaqran
[AD-760958 1
DELTA WINRGS
VIoL et transport aircraft commercial
applications, describing 1lift engine systean,
hover flight contreol, engine fallure problens
and operating cost apalysis

N73-27044

A73-34257
Successive approrinations for calculating
supersonic flow past wings with smbscnic 1eading
edqges
A73-34347
Investigation of the expansion side of a delta
wing at supersonic speed.
A73-36312
Aerodynasic characteristics of slender delta wings
to show performance under various conditions of
airspeed, angle of attack, and grouwnd effect
[NASA-TT~P-1U4549] N73=-26G31
Apalysis of zinimun longitudinal stability for
large delta wing transport aircraft during
landing approach and touchdown using in-flight
gimulation technigues
[AP=-7611201 n73-27036
Developpent of electrical circuitry for analysis
of stress deformation state of delta wing model
based on discrete desiqn diagras
fhp-7605481 H73-Z7044
Experimental determination of bourd vortex lines
and flo% in vicinity of trailing edge of slender
delta wing
[HASR=TT-F-150121
DENSITORETERS
Development of tramsnissemeter for measuring
optical transmissjon througqh aircraft jet engine
ethausts
[AD-7H0050 1
DESCENT TRAJECTOEIES
Longitudinal wotion of a transport aircraft during
steep landing approaches

N73=27217

H73-26467

ATI-34432
Analysis of descent trajectories to detarmine
static and dynamic stability of free-fall stotres
with freely spinnivg stabilizer devices
[2D=7606771)
DIC®IONARIES
Thesaurus of terms for imformatior on mechanics of
structural failure wmodes and wechanisms for
aerospace stractures
[NASR-CR=1211991
DIELECTIRICS
Radiation characteristics of gqroupded slotted
dielectric slab
fap-7601291]
DIFFERENTIAL THEREAL AFALYSIS
Aircraft engine fuel and oil differestial
temperature aeasurement viz platinem prebsas,
specifying sensor sensitivity, calibration,
circuit operation and data reduction

N73-26950

H73-26917

H73-26165

A73-34607

A-2u

SUBJIECT INDEX

DIFFOSERS
rerformance of low-aspectrratio diffusers with
fully developed turbulent inlet flows. I ~ Some
exparinental results.
FASMZE PAPER 73=-FEBE-121} A73-35009
rarformance of low-aspect-ratio diffusers with
fully developed tarbulent inlet flows, II -
Develapment and applicaticn of a performance
prediction method.
{ ASME PAPER 73-FE-13]
DIFFUSION RELDING
Evaluation of nondestractive testing techniques
for diffusion-bonded titanium alloy aircraft
structures using ultrasohlc radiation
[AD=-T606731
DIGITAL DATA
Multiplex data bus techniaues for digital
avionics, discussing transpission wedia,
modulation methods, remote control and reliability
273-35231

A73-350190

WT3-27035

DIGITAL MNAVIGATICN
Digital flight control systems data sanpling rate
selection effects on iatersample riepple,
spectral feléing and Qistortion and systen

bandwidth
NI13-35224
DIGITAL SIMDLAXIOR
A sisulation study for the design of an air
terminal hunilding.
A73-35826

airport simelation proqram describing passenger
flow and scheduling considerations, ircluding
automobile parking, baggage handling, rapid
transit, arrival apd departure peaks and
passenger decisiens

a73-36B41
Computer models for air traffic control systen
simulation.
a73-36843

DIGITARL SYSTEAS

S0lid state Digital Slip Sync StrobesCanmera
Control Systen desiqn for powered wind tumnel
helicopter medels testing

R73-34622

Tedundant system desiqn and flight test evaluoation
for the TAGT digital control system.
{AYS PSEPRINT 721]

Hilitary airc¢raft omnboard Digital Avionics
Information System for computerized inteqration
of navigation, guidance, weapon delivery,
cockpit display, commupicationm, f£light control
and energy mabagqement

A73-35062

A73-35202
pPigital avionics systems software development
trends, considering compatibility and cost
problens in increased use of gomplex processing
hardware, sensors and displays
A73-35203
Unconventional digital avionics black box approach
for cost reducticn and teliability iwmprovement
in terms of packaging, component coding and
hardware gualification programs multiplicity
473-35205
Pigital fly by wire flight control system with
airborne diqital processor for iacreased
aircraft survivability, determining redundancy
level to satisfy systen performance
A73=-35222
Flight test and deronstration of digital
muitiplexing in a fly-by-wire fliqht control
systek.
a73-35225
information trahsfer system of digital avionics
s¥sten, evamining sigpal reduction by baseband
time division multipleXing and video
distribution systems
. A73-35230
Liguid crystal approach to ipteqrated prograpmable
digital displays and aircraft contrel,
considering flat panel digital-matrix display
A73-35234
Thin counfiguratiom flat digital CRT display with
elzctren beam contreol improvement for military
avionics applicatiors, discussing perfornance
advantadges ana ownership cost
173-35235



SUBJECT IWDEX

Digitally inteqrated cockpit sipulation facility
for dlspla] systers and avionics to plan
mission/human program and alrhoxne equiprent
requ;:ements
473=35236
Techniques for dlqltal-ulcrowave hvhrld real-time
radar slmulation.
373—35303
B-1 alrcraft electrical multiplex system.
: : A73-35309
DIGITAL TECHNIQUES
Digital synchronization of synchroious cellision
preventlon svstems in a!;atlou
R73-304480
Turbo and qet powered genaral aviation
aircraft-borne weathervision menory radar system
with digital processing technigue to eliminate
direct view stprage tuhe
fSAE PAPER 7303167 A73-34670
Digital time division multiplexing for integrating
avionics equipment, discussing electrical power
<ontrol siqnal multiplexing
. A73-352U8
Conpiterized techniques for analyzing aircraft
bydraulic systea dynamic performance
[AD~7575371
RIBECT LIFT CON¥ROLS
Flight mechanics problems associated with landing
approaciies using direct 1lift control, as
examplified by the HFER 320 Hansa alrcraft
{DGLR PAPER 73-0247 - B73- 34496
Problers concerning the 1mplemeutat10n of an
inteqrated £1light control systen, giving
patticular attention to 'curved flight path
profiles -
[DGLR PAPER 73-030]
DISPLAY DBVICES
Honitor display to indicate aircraft position
relation to @esired f£light profile during
auntomatically controlled steep landing
approaches vith curved segments

N73-27031

AT73I=-34498

A73-34477
Considerations concerning the design of an
electronlc landlnq display for STCL aircraft
©AT3=34478
2ircraft wake vortex’ av01dance systen for safety
v panagement and capacity optimization in airport
operations related to ATC, considering various
sensors and display subsystem requirements
’ i A73-345613
2pplication of advanced control system and display
technoloqgy to general aviation.
[ SAE PAPER 7303211 273-34679
Development of a low-cost flight director system
far qeneral aviation.
[ SAE PAPER 730331] A73-34684
Visual scene simulation with computer gqenerated
irages.
‘ A73-34820
V/STOL aircraft pilot-in-loop flight
control /display system ©o overcome pilot
limltations with performance and decision making
flexibility enhancenent
[ AHS PEEPRINT ‘7221 A73=-35063
The application of system amalysis technlques for
the solution of complex hellcopter crew statlon
design. problems, '
[AHS PREPRINT 7231 273-35D64
Inteqrated image and syabolic display hierarchy
with increasing horizontal and vertical
information contert for smperposition as
helicopter aid in approach and precision hovering
[ AllS PREPEINT 7241 273-35065
Low cost data processor and dlsplav far ICNT,
DHE/TACAN, LORAN'or range/range difference radio
navigation systems in aerospace applications
AT73-35213
Liguid crystal appreach to integrated proqrammable
digital displays and aircraft control,
considering flat panel digital-matrix display
AT3-35234
Thin conf1quratlon flat digital CRT digplay with
electrton beam control improvement for militar-
avionics applications, discussing performgnre
advantages and ownership cost
A73-35235

DUCTED FANS

Digitally integrated cockpit sinulation facility
for display systems and avionics to plan
© mission/hudan prograa and alrborne equipwent
requiremnents
B B73~35236
Real-tima, three-dimensional, visnal scene
generation with computer genmeratet images.
A73-36831

Perforrance tests of four flight- director/attitude
indicator displavs under three conditions of .
sisulator notion and comparisor with flight test
ragults
TAD=700049] N73-26264

Evaluation of pilot assurance value of airborne
display device for mopiteoring air traffic in
high demnsity terminal ailrspace
[ ap—7492301

Control and display testing for air traffic
instrament landing systenm
[ 2D~759539]

DISTANCE MEASURIRG EQDIPEERT .

TACAN based SETAC and L band DME based DLS
approach and Landing systems for military
aiccraft, discussing time division maltiplexing
and antenna array
[DGLR PAPER 73-(193

Plane coordinate transformations for area
navigation based on existing VYOR/DKME network

A73-37043

H73-26267

BT 3-26667

AT3-34893

DISTRICT oF COLUMBIR
Peasibility of rapid transit service between
downtown Washington, D.C. and Dulles Airport in
Yirginia
[PB=220074/91
DIVEEGENT ¥OZZILES
Cold flow tests of factors affecting noise
suppression and thrust loss of divergent lobe
supersonic jet noise suppressor
[NASA-TH-X-2820)
DO~31 AIRCERAFT
Design, developmert, and characteristics of Do=31
V/STOL aircraft to inclnde saluntion of
operational problems caused by ground effect and
transition fligkt

N73-27879

NT73-26992

N73-27004
DOPPLER BFFECT . .

The application of a scanning laser Doppler
velocimeter to trailirq vortex gdefinition and
alleviation,.

[AIA2 PAPER 73-640]
DOPPLER RADAR

USA¥ Airborne Warning and Control Systenm with
overland downleonk Doppler radar for low-fly
aircraft detection in severe clutter
environment, discussing desiqn and performance

173-343M

So0lid state null tracking Doppler radar ground
velocity sensor for sopersonic weapon delivery
aircraft precision bombing, discussing desiqn
and test with compnter simulation

173-36231

273-35209
DOSTHETERS
Cosmic rays airborne dosimetry from Concorde
aircraft, noting passenger and crew
radiobiocloqical hazards at supersonic fliqht
altitudes
173-36%08
DRAG MEASUREMENT
Experinentdl developments in ¥/STOL wind tunnel
testing at the Fational 2eronautical
Establishment.
A73=36774
DRAG REDUCTION
in invéstigatien of the flow field and drag of
helicopter fuselage confiqurations.
[A6S PREPRINT 7{0]
DEIFT BATE
Strapdovn elecircstatic gyroscope spin aliis
precession drift raté calibration, esing virtual
Wwork technique for modelirq bearing torguses on
rotor

a73-35051

A73-35210
DUCTED FANS
Arrodynanic desigrn paraneters effects on static
performacce of short ducted fans for helicopter
tail rotor applications, cemparing theoretical
analysis and experimentzl resalts

[ AHS PREPRINT 7G1} R73-35052



DYKAHIC LGRES

oC 9 refanned engine nacelle gffects on cruise
drag considering lateral spacing
[ NASA-CR-1212191] N73-26024
Measurement of noise and wake structure of ducted
fan with subsonic tip speed to show scund
aressure levels and blade wake characteristics
[ HASA-CR-132259] N73-27207
DINABIC LOADS
Reduction of helicopter control system loads with
fixed system damping.
[2HS :PREPRINT 733] N 2732-3506%
An investigation of the vibratory and acoustic
benefits obtainable by the elisipation of the
blade tip vortex.
[AHS PREPRINT 7351 A73-350M1
DYRAHIC BESPONSEB
Eehavior of a wing panel under trabsient
conditions in a gas flow
A73-34139
Dypamic behavior of light aircraft interaction
with Jet transport vortex on basis of accident
records and computer simulation
[SAE PAPER 7302961 AT73-34660
Analytical investigation of compressibility and
three-dimensionality on the unsteady response of
an airfeil ig a fluctuating flow field.
[ATAR PAPER 73-683] AT73-36238
Response of a rigid airgraft ta noostaticmnary.
atmospheric turbmlence.
A73-36305
Computerized technigunes for analyzZing aircraft
hydraulic systen dynasic performance
FAD=757537) H73=27091
Dynamic response of Mach 2.5 supersonic mixzed
compression axisymmetric inlet operating with
turbofan engine )
[HASA-TM-X-2833] ¥73=-27709
DYBAHIC STABILITY
Helicopter turboshaft engine vibration reduction
through engine-airframe interface compatibility
desiqn ard torsioral stability of drive trains
with automatic fuel control
FaHS PREPRINT 77417 A73-35092
DIKAHIC STRUCTURAL ANALISIS
Lspects of the finite element method as applied to
aero~space structures.

[isp-1381] A73-36725
Forecast of mode variaticon subsequaent to structuvre
nodifications
473=-37083

DYRAHIC TESTS
A dynamics approach to helicopter transmission
noise reduction and ieproved reliability.
{AHS PREPRINY 7721 A73=350%0

E

EARTH RESOURCES SORVEY AIRCRAPT
Fokker P=27 as Buropean carth resources survey
aircraft noting desiqn, remote sensors, and
programe
[B5RO-CR(P)-1281 N73-26035
ECONOMIC FACTORS
Design to detect and avoid failure - Cne airline's

viewpoint.
L73-34081
Hypersonic transports - Economics and
environmental effects.
373-34435

Transport carge aircraft desiqn requirements and
supporting ground system concepts in view of
future market desands with emphasis oh economic
constraints
fSAE PAPER 7303521 A73-34700

Market economic environment change effects oo air
transport design apd use, examining 747
oparatioral requiremepts in terms ¢f cargo load
tactor, passenger fares and labor costs
I 5AE PRAPER 7303557 A73-34703

New comstraints of military aviation

AT3-36680

Civil aviation environmental and econonic aspects,
discussing noise and air pollution, fuel
coasunption and airspace and qrounnd space

utilization
N A73-36685
dircraft noise in airport areas, daiscussing
effects on environment and econpmics
A73-3694%

A-26

SURJECT IVDEX

subsonic aircraft tugbofjet engines, discussing
theramcdynanic cyecles, entry tenperatare
increase, propulsiom efficiency and ccanony
improvemnents and ecological requirements

A73-36994
EIGENYARLBES !

Helicopter enginesring applications of
antiresopance theory, showirg eigenvalue nature
and aatrix iteration deteraination of
antiresonances
{ AHS PREPRINT 736) A73-35072

EJECTORS

An evalyation of hypermixing for ¥STOL aircraft
augmentors.
fAIakh PAPER T73-6541 a73-36208

BLASTOHYDRODYRAMICS

Elastobhydrodynamic principles applied to tha
desiqn of kelicopter components,

[AHS PREPRINT 7701 373-35088
ELASTORERS

Sikorsky CH-S3D helicopter main rotor head desiqm,
considering spherical elestomeric bearing,
picrestractural analysis, fliqht and qround
fatique tests and forging techrigques
[AHS PREPRINT 7137 . A73=-35059

Lov temperature tests nf elastomeric bearing
raotors onmn OH-58 helicopter
[AD=759857% N7 3-26490

ELECTRIC EQUIPHENT

Perfornance neasurenents of aircraft electrical
systeus having highly distorted voltage and
current waveforas.

A73-38604

Expanded built-in-test for advanced electrical
systems for aircraft.

A73-35248
ELECTRIC EQUIFMENT YESTS

Electric trim systems ~ Design and certification
considerations under FAR 23.677 /CAH 3,337-2/.

[ SAE PAPER 730299% A73-38662
ELECTRIC GENERATORS

150 XV2 integrated drive generator for aircraft
clectrical systems.

AT73-35253
ELBECTRIC HOQTGRS

Desiqn, development, fabrication, and test of
propulsion system for free balloon using
slectric motor and 35.4% foot propelier
[AD-76075417 N73-27042

ELECTRIC POWER

Digital time divisios multiplexing for integrating
avionics equipament, discussing electrical powver
control signal multiplexing

173-3152486
BLECTRIC POWER SUPPLIES

The role of the auxiliary power upit in future
airpiane secondary power systeus.

[SAE PAPER 7303811 a73-34720

Computer analysis of the influence of solid state
distribution on aircraft power gemeration.

a73-35250

Flight-critical fail-operative and endurance tests
for 58T electrical power system

173-35252
ELECTRIC TERMINALS

DM data bus abd interfacé design for digital
avionics systen, considering standard remote
terminal in terms of system parameters,
operation and cost sffectivenass

173=35233
ELECTEOMAGNETIC RADIATIONW

Analvysis of antenna radiation patterns of radio
antennas installed on aircraft using high
frequency solutions

w73-27098
ELECTRONIC CONTROL

Rutonatic electronic feedback contrel systeams for

active wing/external store flutter suppression
a73-35254
ELECTRONIC EQUIPKENT

Considerations concerning the design of am

electronic landing display for S5TOL aircraft
A73-34478

Secend generatior supersonic transport, discugsing
fuel costs, changing nmarkets, travel patterns,
electronic displays and sound suppressor
developnent
{SaE PAPER 7303451 } 273-34697



SUBJECE INDEX

BLECTEROBIC BODULES
dircraft onboard computerized avionics and B
electrical systeas architecture for information
flow and control with maximunn efficiency,
flexidility, rodularity and minlmum majntenance,
AT3-35204
Coston 151 technoloqy wtilization in low volume
avionic gystens, discussing handcrafted chip
desiqn, full wafer, array loqic and KOS cell
approaches and costs
AT3-35227
ELECTRONIC PACKAGING -
Oeconventional digital avionics black box approach
for cost reduction and reliability improvement
in terns of packaqing, component codinq and
bardware qualification programs multiplicity
A73-35205
ELECTREONICS '
Electronics in the automation of services;
Intermational Congress on Electronics, 20th,
Home, Italy, March 28-31, 1973, Proceedings
. RT3-34960
HRECON 73; Procesdings of the National aAerospace
Blectron1CS Couference, Payton, Ohio, May 14-16,
1573.
A73-35201
ELEBCIROSTATIC SIROSCOPES
Strapdown electrostatic gyroscope spln axis
precession dyift rate calibration, using wirtuaal
work technique for rodeling bedring torques on
rotor
a73-35210
EAREGRNCIES
Aircraft evacuation and safety procedures during
emergencies, discussing negative panic, flight
crew training and lmpact inﬂury ninimization
: . A73-36B4Y
ENGIRE CORTROL
Potential payoffs of variable geometry engines in
fighter aircraft.
" A?S 4436
Integrated Propulsion Control System prograao.
[SAE PAPER 730359] A73- 34707
2760 fuel and control system - & modern. systen
today for tomorrow's helicopters.
{ AHS PREPRINT 771] 273-325089
Turbine egqine contrel system desiqgn based on
linearized and nonlinear mathematical models
accounting for thermodynamic performance .
A73-36995
BHGINE COGOLANTS
Rirswater aist sepray ccolant for hlqh gas .
temperature and pressore envirobment at gas
turbine inlet
: av3- 34338
EHNGINE DESIGN
Effect of 'bulk'! heat transfers in aircraft qas
turbines on conpressor sarge marqgins=.
B73-34382
Potential payoffs of variable geometry engines in
fighter aircraft.
A73-34836
Market trends and techsical progress in small gas
turbipce engines for general aviation and
executive aircraft and helicopters .
AT3=344L47
'Quiet! aspecis of the Pratt B Yhitney Alrcraft
JT15D turbofan.
[SAE PAPER 7302891 273~ 3465H
Epgine cycle considerations for future transport .
aircraft.
[SRE PAPER 730345] A73-34693
Noize reduction modifications in JT3D and JTED qas
turbine erdine by single stage fan replacements
[SAE PAPER 730346) A73-34694
Profitable transport engines for the envlronment
of the eighties,
[SAE PRPER 7303471 A73-38695
Civil STOL aircraft engine thrust reverser and
~ fast selection contrel system designs for high
performance, low SPElelc weight and acoustic
compatibility regquirenents
[SAE PAFBR 7303587 AT3-34706
Navy development of lou—cost supersonic turbe-jet
E]\CILHBS-
[ SLE PAPER 730362] A73=-34708
Heview of engdipe maintepahce cohcepts applled to
wide body fiets.

{S5AE PAPEE 7303751 AT3-34T714

EHGINE PARTS

. 4

Status of current developaent activity related to
STOL propulsion moise reductlnn.

[ SAE -PAPER 7303777, A73-38T16

Desiqr studies of lov-nolse propulslvenlrft !
airplanes.

{ SAF PAPER 730378] A73-387%7

Application of compressibility correction to
calculation of flow in inlets.
: 173-36395

Subsenic aircraft turbodet engines, discussing
thermodynamic cycles, entry temperature
increase, propulsion efficiency and economy
improvements and ecological requirements

’ BT3-36994

Turbine engine control system design based oa
linearized and nonlinear mathematical models
accounting for thermodynamic performance

173-36995

Varlable pitch- turbofan driven at constant speed
throwth reducticn gear to obtain cost-efficiency
coapromise for future STOL amnd business aircraft
appllcations

A73=-36998

Prellmlnarv design analysis of guiet integqral fan
lift engines for VIOL transporl applications in
next decade
[ NASA-CR-120969]) N73-26796

Design, materials, fabrxcatxan, and testing in
DART thruster technology development
[LA=5017=M5]

Proceedings of conference on application of
conposite materials in construction of aerospace
vehicles and propulsion svstems
[AGARD=CP=1121 R73-27474

Application of reinforced conposite saterials for
copstruction of aeronautical gas turbipe engines

N73-27890

Directional solidification of entectic alloys and
application %o turbine blades and gas turbine
“engine components

N73-26802

' : W73-27454
Puhmumduaﬁrﬂmenmﬁuewne
confiqurations with noise reduction features
tested over ranqe of fquht conditions

T NASA~CR=121253] H73=27707
. BEGINE IRLETS
‘Pressure measurements for establishing
inlet/enqine compatihility.
A73-34609

EFGIRE MONITORING INSTRUKENTS
Jet engine malfunction diagneosis - The sensing
problem, candidate solutions and experxmental
results.
273-35243
ENGINE NOISE
Gromnd and air transburtatlon noisa propagation
and effects, including aircraft eagines,
airfoils, sonic boons, auto traffic, railroads,
subways, selsmic noise and vibration’
AT 3~34460
Proqress in the development of optimally quiet
turboprop enqgines and installations,
{SAE PAPER 730287) aT3-34pB52
New low-pressure-ratio fams for guiet ‘business
aircraft propulsion,
[ SAE PAPER 7302887 . . AT3-34653
'Quiet? aspects of the Pratt & thtney _Adircraft
' JT150 turbofan.
[ SAE PAPER 7302897 A73-34658
Shrouded (Q-FAW propulsor for light aircraft,
discussing propulsion system performance,
wveight, noise and cost trends
[ SRE PAPER 730323] - AT73-34680
2 dypanics approach to helicopter transsission
noise reducticn and 1nproved reliability.
[AHS PREPRINT 7?2] H 373-35090
Jet aircraft noise research, emphas;zlnq pure jet
mixing noise, shock wave associated noise, and
tailpipe noise produced in engine or nozzle exit
© plane
- . . 173=-3533
Performance data for three turbofan engine
confiqurations. with nolse reduction features
tested over ranqe of flight conditicns
[ ¥ASA~ CR-121258]
BHGINE PARTS
A performance data acquisition and’ analvsis systen
for turbine engine conponent testing.

H73-27707

A73-34610



EWGINE TESTS

ENGINE TRSIS
Flight testing of the JI15D in the CF=100.
A73-36775
Test paramceters and metheds used in Sovilet Union
for jet engines
{aD-7609531
ENGINEERING MAWAGEMENT
NAECOR 73; Proceedings of the FNational Aerospace
Electronics Conference, Dayton, Obio, May 14-16,
1973,

N73-27714

A73=-35201
Mmanageaxent approach to integration of 8-t
avionics, discussing enqgineering problems,
flight tests, electronic equipment and interface
reguirements
A73-35218
ENVIROHNMERT EFFECIS
Pilifore corrosion associated with commonly
applied aircraft metal pretreatments and Finishes.
fSAE PAPER 7303111} A73-3U6T1
Rain erosion of reinforced plastics for aerospacs
applications in teras of drop size, impact angle
and velocity effects and protective ceatings

AT3-34806
Lazser measurement of high—altitude aircraft
enissions.
[AIAR PAPER 73-704] AT73-36253

rivil aviation environmental and economic aspects,
discussing noise and air pellution,-fuel
coasuepticon and airspace and ground space

wtilization
A73-36685
Aircraft woise in airport areas, discussing
effects on environment and econoaics
A73-36549
EBVIRONNENTY POLLUTIOR
Hypersonic traansports = Econcnics apd
environeeatal effects.
A73~-38435

Guide £or airport planning and developsent to
identify and resolve enviocamental problems

caused by air pollution, water pollution, and
aircraft noise
FPB-219957/87 N713-27187
EBVIRQONMENT SIHOLATION
Simulation of airport traffic flows with
interactive graphics.
K73-34821

Heal-time, thres—-dimensional, wisual scene
generation with computer generated images.
A73=-36831
BEEVIROUGEN®AL CONTROL
" hdvanced aircraft power systems utilizing coupled
APU/ECS.
[ SAE PAPER 7303801
EPOIY HESIES
Developnent and problems af testiang prepregs for
the purposes af the Czechoslovakian aircraft
industry

L73-34719

473-3646%
application of boron/epoxy cowmposite materials for
airframe construction with specific development
of ?=1171 stabilizer
N73-27480
EQUIPAENT SPBCIFICATIONS
How to be healthy, wealthy and wise through
fastening analysis ~ The *how ta' of liviong with
fasteners.
[SAE PARPER 730309}
BROSION
Txperimental determination of erosion rebound
characteristics of high speed particles
impacting stationary target for application to
qas turbine chgines operating in dusty environment

B73-34669

fAD-750578] w73-27711
REROA RANALISIS
safety in operation and human error.
A73-34077

Information systeis enabling pilots to report
incidents involving safety, ipcluding human
fallibility and system errors irn construction,
aperaticn and regulation

373-34087

The humarn side of quality assurance /as viewed
from helicopter manufacturing experiences/.

{AHS PREPRINT 751} A73=-35079

Computer models for air traffic control system
simalation,

A73-36843

SUBJECT INDEX

ESCAPE SYSTEHMS
Certification proqram for the DC=-10 slidersraft.
A73-35807
ESTIRETIEG

A scheme for estiwating aircraft velocity directly
froe airborne range measurensnts.

R73-34873
EURGPE

Worldwide airfield climatic data for Eastern
Europe and O0S55R -~ Fart 1
[AD~7597%41] NT3-266480

Horldwide airfield climatic data for Bastern
Furope, and OSSB - Part 2
[AD-75%795]

EUROPEAN SPACE PROGRANS

Fokker P-27 as European earth resounrces survey
aircraft moting design, remote sensors, and
pTogran
[ESBO=CR(P}-128]

ESED AEROSAT experiment using stratospheric
balloon-borne transponder to relay siqnals from
qround station to aircraft flyimg over sea

N73~27029

K73-26641

N73-26035

EDTECTIC ALLOYS
mirectional selidification of entectic alleys and
applicaticn to turbine hlades and gas turbine
engine components
¥73-27494
EYACUATING (TEANSFORTATION)
Airplane accident sarvival, discussing cabin
safety, fire protection, crashworthiness,
emergency evacuation and c¢rash lapding in water
A73-34079
Certification proqram for the DC-10 slide/vaft.
A73-35807
aircraft evacuaticn and safety procedures during
energencies, discussing neqgatlve panic, flight
crew training and ispact injury minimization
A73-36889
EXHAOST PLO§ SIMDLATIOH
Aircraft turbine engine erhaust emissions under
simnlated higl altitude, supersonic free-sirean
flight conditions.
[AIAL PAPER 73-5071
EXBARUST GASES
Parameters coptrolling nitric oxide emissions from
gas turhine combustors.

L73-35625

A73-34478
Bxhaust =smissions analvsls system for aircraft qas
turbine engines.
a73-34815
Nitric oxide emissiors from tube cembustor burning
premnixed gaseous propane-air mixture,
considering inlet conditions for egquivalence

ratios
173=-35468
Lasér measurement of high-altitude aircraft
ebissions.
[ATBL PAPER 73-7841 3T73-36253

Conbustor research programs to gain advanced
technology for reduciag aircraft engine pollution
[NASA-THM-EI-68256] #73-26797

Wake modal program foxr computing wake height amd
width
{PB=-21B820/97 ¥713-27030

Comnparison of nitrogen oxide emissions praoduced by
bvdroqen combustion with emissions produced by
iet engine fuels at simulated croise conditions
[NASA-TH~-X-58258] §73-27908

dandbook on radiant ealssion and absorption of
combustion gases for application to desiqun of
rocket combustion chambers and exhausts,
turbojet enqines, and indastrial furnaces
[NASA-SP-30801

EIALUST NOZZLES

velocity Gecay and acoustic characteristics of
varicus nowzle geometries with Eorward velocity.
(A1AR PAPRR 73-6291 A73-136256

analytical technique and computer program for
evaluatioh of airbreathing propulsion exhaust
nezzle performance
[AD-T7£05011]

EXHAUST SYSTEAS .

Application of finite difference techniques to
noise propagation im jet engine ducts
{AASA=-TH-E~-682611

NT3-27807

N73-27712

¥73-26015



SUBJECT IWDEI

BEXOTHERMIC REACTIONS
Development of flash fire cell to pyralize sample
of aircraft structural aaterial in air to
deternine onset of flash fire and analyze
copbustioh products
[FAA=NR=73-£9 N73=-26578
BEXTERNAL STORES
Automatic electronic feedback control systeas for
active wingsexternal store flotter suppression
L73~35280
"hnalysis of descent trajectories to determine
static ard dynamic stability of free-fall stores
with freely spimning stabilizer devices
[ AD~T760677] N73=-269%9
EXTERNALLY BLOWN FPLAPS
V/5T0L bydraulic controls including internal and
extornal blown jet flap ahd angiestor wing,
describing inteqrated flight control actuator
packages and aircraft confiquration
A73-35851
Sipulator analysis of effect of engine response
" characteristjcs on approach and landing ’
operations of powered lift aircraft with
externally blown flaps
{NASA-TB-X=-622651] W73-26021
Analysis of influence of engine response
characteristics on appreach and landing
performance of aireraft equipped with externally
blown flap
{HASA=TH-X-E2265(2) ] W13-26022
Wind tunnel tests to determine acoustic propeities
of jet augmented 1lifting flap configquration
{ NASA-TT-F-14351] ) ¥?3-2603C
EXTEUDING
Stepped aluminue extrusiohs = Desighing for
business aircraft. O
[SAE PAPER 730308] AT3=-34668

F~15 BRIBCRAFT N
Pressure beasurements for establishing
inletsengine cempatibility.
A73-34609
F=27 AIRCRAFT
Fokker F=27 as European earth resources suevey
aircratt neting design, remote sensors, and
program
[ESRO-CR(P}~12B1 §73-260135
F-106 AIRCEAPT
Flight test F=-10& aircraft to determine
' ¢omparative time advantages of energy
optinization climb and acceleration metkodoloqy
[aD-7605711 H73-270481
P=111 AIRCEAFT
" Application of boren/fepox¥ coarmposzite materials for
airframe construction with specific development
of P~111 stabilizer .
W73-27480
FABRICATIOF
Brazed honevconmb structure design, fabrication and
aerospace applications covering brazing methods,.
filler metal selection, nondastructive testing,
sandwich designs, aircraft and spacecraft
structures, etc N
a73=-34100
Rigid iightweight honevconb core radome
developnent from materials and processes
standpoint, discussing cost reduction and
fabricatioa
(SAE PAPER 730310] A73-34670
FAIL-SAFE SYSTEMS
Heavy lift helicopter rotor olade dES1qn incloding
airfoils, fiberglass skin, titanium spar,
fail=safety and aerodynapic and stractural
features
[AHS PREPRINT 7101 ' 373=-35056
Heavy lift helicopter rotor hub design and fatigue
test technology, using fall-safe criteria,
finite element amalvysis and fracture mechanics
[AHS PREPRINT 7341 373-35097
Fliqht-critical fail-operative and endurance tests
for SST electrical power system
R73-35252
FAILDRE ANALYSIS
Failure apalvsis nsed to vindicate JANTY components.
A73=-30731

. 4-29

itpalysis of fatigque behavior of air

compeonents and development of metheds for

PEEDBACK CORTHOL

frame -

predicting secvice life of aircraft structures

[RRE-LIB-TRANS-1678]

W73-26012

Thésaurus of terns for information on mechanics of
-, structural failure modes and mechanisns Lor

agrospace structures
[ ¥ASA-CR-121199) '
Identification of sources for speC1

alized

H73-26917

information on failure modes and mechanisms of

aerospace structures
[HASA-CR—121201]

¥13-26919

giblioqraphy of citations related to problem areas
in mechanics of failore in agrospace structures

[ NASA-CR=-121202]
FAILURE MODES
aircraft design for cperational saf
apalysis and fault diagnosis

FAIRCHILD=-BILLER ATRCRAFT

R73-26920

ety, discussing
risk elimination, failore modes, maintenance

A73-34083

ajircraft accident involving crash of Fairchild
Hiller FH-227b aircraft pear Albany County

Airport, Wew York on 3 March 1972
[ RTSE~-A8R-T73-81]
FASTENERS

How to be healthy, wealthy and wise through

fastening analysis ~ The 'how tof
fasteners.
[ SAE PAPER 7303097

FATIGUE (HATERIALS)

¥73-26018

of living with

L73-34669

An overview of fatique and fracture for design and
certification of advanczd high performance ships.

Inalysis of fatigue behavior of air

conponents and development of methods for

frame

AT3-34881

predicting service life of ailrcraft strectures

fRAB-1.IB-TRANS-1678)

RT3-26012

Thesauras of terms for information on mechamics of
structural failure modes and mechanisms for

aerospace structures
{WASA-CE=-121199]
Identification of sources for speci

alized

N73-26917

infarmation on failure modes and mechanisms of

aerospace siructures
[ HASA=CR-1212011
PATIGOE LIFE

B73-26919

On the influence of single and wnltiple peak

overleads on fatique crack propagation in

7075-16511 aldainum,

A73-304889

Recoqnition and control of abusive machining

effects on helicopter components.
{AHS PREPRINT 75017

A73-35078

Performance, structural reliability and fatigue
life of glass fiber-egpoxy twin bean hellcopte:

rotor blades
(AHS PREPRINT 782)
FATIGUE TESTING MACHINES

A73-35095

An inezpensive, full-scale aircraft fatigue test

eysten.
[-SAE PAPER 7303417
FATIGUE TESTS

A73-38692

Heavy lift helicopter rotor hub design and fathue
test technology, using fail-safe criteria,
finite element analysis and fracture aechanics

[AE5 PREPRINT 7841

473-35097

Static and fatique properties of hardened and
tenpered electren beam welded -jolnts in 2.5
percent Ni-Cr-%o steel and 18 percent ¥i-Co-Mo

maraging steel
[S/T=HEMNO=9~T11
FEEDBACK CORTROL

B13-27456

Antomnated terminal area ATC operations under FAA
ten vear plan, investigating analytical model of
pilot=-aircraft control loop decision making by

computer program

AT3I-34437

Problens concerning the implementation of an

integqrated fliqght control systeno,

giving

particular attention to curved flight path

profiles
{DGLE PRPER 73-D307%}"

AT73-34498

Separate sarfaces for automatic flight controls,

{S&F PAPER 7303041

A73-34665



PIDBER ORIRHTLTION

Y/5T70L aircraft pilot-in-loop f£liqht
controli/digplay system to overcome pilot
limitations with performance and decision naking
flexibility enhancenent
[AHS PREPRINT 7221 AT3-35063

Autopatic electronic feedback control systems for
active wing/sexternal store flutter supprassion

A73~35244

Feedback control configured vehicles ride control
system design for B-52 aircraft load alleviation
and mode stabilization during flight througb
atmospheric turbulence

£73-35245
pevelopment of aerodynamic control system to
control flutter over larqge range of oscillatory
frequencies using stability auqmentation
techniques
[WASA-CASE-LAR-10682-1]
FIRER ORIENTATION

Directional solidification of eutectic alloys and
application to turbine blades and gas turbine
engine components

N73-2800U4

N73-27494
PIBEH STRENGTH
Design af filamentary composite materials for
application to comstruction of airframes and
spacecraft structures
W73-27479
FIGHTER AIRCRAFT
Potential payoffs-of variable geometr¥ engines in
fighter aircraft.
473-34436
¥F~12 aircraft Iflight loads measuremnent progqram
with strain gage bridges in fuselage, fuel
tanks, control sarfaces and left wing
A73-35440L
New constraints of military aviation
273-3668L
Research proijects for iwmproving maneuverability
and buffet characteristics of fighter alrcraft
in high subsonic and transonic speed ranges

[BASA-TN~-D-71311 H73-25999
FPINANCIAL HANAGEMENWT
The financlagq of essential communication,
navigation and terminal aids.
A73-34535

FINITE DIFFERENCE THEORY
A nev shock capturing numerical mathnd with
applications to some siaple supersonic flow
fields.
AT3~35144
Conputation of three dimensional flows about
aircraft configurations.

a73«35158
on viscous and wind tunnel wall effects in
transonic flows over alrfeils.
fAYAA BAPER 73-660] a73-36261

application of finite difference techniques to
noise propagatiom in et engine ducts
[HASA-TH-X-68261]}

FIKITE BLEmMENT METHOD

L comparison of structmral test results with
predictions of fipite element analysis.
[SAE PAPER 730340]

The integqration of NASTRANW into helicopter
airframe design/analysis.
{ AHS PEEPRINT 7801 273-35093

Cowmputational comsiderations in application of the
finite element wethod for analysis of unsteady
flow around airfeils.

N73-26015

A73-34691

A73=-35138
A jet-wing lifting-surface theory using eleaentary
vortex distributions.
[ AIaa PRPER 73-652)
% finite-e¢lement method for calculating
aerpdynanic coefficients of a subsonic airplane.
A73-36394
Lspects of the finite element method as applied to
aero~space structiures.
[ISD-138] A73-36725
ralcalation of the natural frequencies and the
principal modes of helicoapter blades.

a73-36207

A73=-3709Q
computer program for designing minimum mpass wings
under flutter, strength and mpinimum gage
constraints

fNASA-TY-D-T726641] N73-26927

a-30

SUBJECT INDEX

PIRE EETIRGOISHERS

German pook - Fire protection technology in
aviation. Volume 1 - Foundatioms of aviation and
fira-protection technology.

A73-34124
FIRE PREVENTION

airplane accident survival, discussing cabin
safety, fire protection, crashworthiness,
eneryency evacuation and crash ‘landing in vater

L73=34079

German book - Fire protection technelegy in
aviation. Veolume 1 - Foundatlons of aviatien and
fire~protection technology.

a73-34124

Effectiveness of crushed and graded stone
aggreqate in preveniing or retarding rate of
flame propagation from fized ignition source for
aircraft fuels
[FRA-WA=T3-13]

FIRES

Effactivenass of crushed and graded stone
agqregate in preventing or retarding rate of
flame propagation from fixed ignition source for
aircraftt fuels
{FAA=-HA=-73-131}

FLAMHABILITI

Bffectiveness of crushed and graded stone
agqreqate in preventipn or retarding rate of
flame propagation from fixed ignition_ source for
‘airdraft fuels h
[PAA-HA=T3=-13]

Anralysis of physiological and toxicolegical
aspects of smoke produced by combustion of
aircraft interior materials - Part
[FAR-RD-73=50=2T-1]

Physic-chemical analysis of flammability
characteristics and thersal degradation of rigid
and fleyible urethane foams used in aircratt
structures ~ Part 2
[FPAR=-BD-73-50-PT-21

FLAPS (CONTROL SDREFACES)

& study of stall-ipnduced flap-laq instability of
hingeless rotors.

[AHS PREPRINT 7387 a73-35066

Analysis of the aerodynamic characteristics of
devices for increasing wing lift, IIT -

Influence of qround proximity on the aercdynamic
characteristics of the flaps

N73-26962

W7 3-26962

NT3-26962

WT3-2T014

H73-27025

173-37022
FLEXIBLE ¥INGS
Elastic vibrations of aircraft wing caused by
distributed load, center of gravity
displacement, aed rotation using electromodeling
techniques
[AD=760965])
FLIGHT ALTITUDE
pilot operation practices for helicopter noise
level reduction, with emphasis on £light
altitude increase ahd routing over noise
insensitive areas

N73-27043

AT3-I0U42
Icing conditions of modern transport aircraft
ec¢cording to cruise flight gata
AT3-34545
Epcoding altimeter for coding, transmitting and
displaying £liqht altitude information to air
traffic controllers
[SRE PAPER 730301)
Laser measurement of high-altitede aivcraft
emissions.
{2AIAL RAPER 73-704] A73-36253
Cosmic rays airborne dosipetry from concorde
aircraft, noting passenger and crew
radiobiclogical hazards at supersonric £light
altitudes

A73-34663

A73-36908
PFLIGRT? CHARACTERISTICS .
perodyne unmanned wingless reconnaissance
aireraft, covering hovering capacity, internal
flow duct for conventional flight, flight test
resolts and stability characteristics
A73-34255
Bussian book - Rerodynamics and flight dynamics of
turboiet aircraft /2nd revised and enlarged
edition/.
173-34900
A frequency respodse approach to flying qualities
criteria ané flight contrel system desion.
[AHS FREPRENT 7401 A73-35073



SUBJEC? INDEIX

The C-U401, a 570L transport for many applications
A7 3-35666
Pulselet engines operational characteristics
cobpared to turbojet enqines, noting flight
speed ligit due to interaction between unsteady
gas flow and combustion process
A73-36063
dercdynalic characteristics of slender delta wings
to shov performance uwnder various conditions of
airspeed, angle of attack, and ground effect
{NASA-TT-F=-14549] F73-26031
Flight control and flight transition problems of
Dassaunlt Mirage 3 (5) aircraft
W73-27002
vesign, development, and flight characteristics of
YAK 191 B V/STOL strike/reconnaissance aircraft
W713-27006
FLIGHT CONTROL
Book - Flight dvnamxcs of rigid and elastic
airplanes, Parts 1 § 2. .
. A73-34451
Flight control problems during STOL landing -
approachaes, c¢onsidering navigation aids, p:lot
work load and flight safety
373-3L483

Terminal and fliqht control naviqation guidance
systebs for restricted and. short takeoff and
landing aircraft air traffic and approach
techniqles
fRAE«TH-AVIONICS-135/BLE0/ )

Flight-path control device for gemerating
carvilinear flight path profiles using mlcronave
landing systess
[DGLR PAPER 73-C16] BT3=34492

Problems concerning the implementation of an
integratéd flight control system, giving
particular attention to curved fliqht path
praofiles
[DGLR PAPER 73-030] A73-34498

High reliability solid state force semsors for
Eliqht control systems.

B73-34490

£73-34603

pevelopment of a low-cost fliqht director system

for general aviation.

[ SAE PAPER 7303311 .
¥/STOL aircraft pilot-in~loop flight

control/display system to overcome pilot

limitations with performance and declsxun paking

flexibility enhancenent

[AKS PREPRINT 7221]

Lov cost panofacturing methods for highly reliable
ballistic-tolerant composite hellcopter flight
control components.

[2HS PREPRINT 7541 273-35D82

Aerospace multiprocessor for A-7D0 aircraft digital
fly by wire flight control, discussing desiaon
reguirenents, software development and reliability

. T a73-35223

Pigital flight control systens data samplan rate
selection effects on intersample ripple,
spectfal folding and distortion and system

B73~34684

bandwidth
a73-35224
Apalytical design of aircraft manuwal control
systens.
AT3-36601

optimal desigh of helicopter precision hover
control systems
[2D-7593191

Design of landing approach auntomatic f£liqht
control systen using optimal feedback techmiques
fAD-760125] N73=-26040

Flight control and flight transition problems of
Pagsault Mirage 3 (5) aireraft

N73-26039%

n73-27002
Development and Characteristics of control systen
for short takeoff transport alrcraft far
ride-snocthing effect
[NLSA~CR~2276]
FLIGHT HAZARDS
Feports of aircraft accidents occurrlnq in ©5
civil aviation uperations during calendar year
1972 - Issue 3 -
[ NFSB~BR-T73-41 N73-26020
statistical analysis of aircraft accidents and
incidents occurring to US civil and commercial
aircraft during calender vear 1971 -
Supplemental Issue
[WT58~BA-T3-51

N73-27026

)

N73-26028

R73-35063

i=31

FLIGHT RECOBDERS

Statistical analysis of aircraft accidents
oceurring in U5 civil aviation operations during
calendar yeatr 1972 - Issue 4

[NTSB~BR=-73-61 X73-27028

. PLIGHT IBSTRUMERTS

Desiqn and performance tests of solid state B-6
aircraft enq1ne instruments
[aD=7603511

FLIGHT LO!D RECORDERS

¥F=12 alrcraft flight loads neasurement proqram
with strain gage bridges in fuselaQe, fuel
tanks, control surfaces and left wing

R13-26459

A73-35440
FLIGHT MECHANICS .

Book = Flight dvynamics of

airplanes. Parts’ 1 & ‘2.

rigid &nd elastic

’ R73-34a51

Flight mechanics problems associated with landing
apprpaches using direct 1jift control, as
exanplified by the HAFB 320 Hansa dircraft .

[DGLR PAPER‘73-0Z8] R73-34u96

knalysis of the use of an anxiliary vlnq on a
helicopter

A73-37021

Plight control and flight trans1t10n prnblens of -

Dassauit Hiraqe 3 (%) aircraft
NT3-27002
FLIGHT PATRS

Pilot operation practices for helicopter noise
level reduction, with emphasis on flight
altitpde incredse and routing over noise
insensitive areas

] A73-3u482

Belicopter operations in London ared, describing
controlled airspace, hélicoptor routes and
heliport approach and takeoff procedures

. ’ ' . . R73=-34Lbg

Konitor display to indicate aircraft position
reldtion to desired flight profile during
automatically controlled steep 1and1nq
app:oaches vith :urveﬂ segments

A73=34077

Fllqht‘path control device for generating -
curvilinear fliqht path profiles usinq mictouave
landing systers

. {DGLA PARPER: 73- O16] - 273-34u92

Problems concerning the 1up19nentatxun of an
integrated flight control system, '‘giving -
particular attentlon to curved flight path
profiles -

TDGLE PAPER 73=0301 A73-3040u98

The permissible scale of spatial averaging of
geopotential values in the stratosphere when the
impact of wind on the flight of a supersonic
aircraft isg talen into account

' RT73-345046
'Concorda aircraft introduction into airllne
network, discussing time galn over various
roetes, operating costs, passenger service,
departure and arrival problems, maintenance, etc
[SRE PAPER 7303511 A73-34699

Accurate aircraft trajectory predictions applied
to future en-route alr traffic control.

. a73-370019

Or the generation of accurate trajectory
predictions for air traffic control purposes,

RT3=-370042

Fliqht evaluation of glide slope deteraination
during landing approach by reference to diamond
shaped fiqure painted on runway
[NASA-TH-X-28U49]

Flight test F-1i06 aircraft to ﬂeternlne
conparative time advantages of energy
optinization c¢limb and acceleratlon pethodol ogy
[AD=-760571} ®73=-27041

FLIGHT PLARS . .

Air traffic control, ‘discussing man machine

' systewms, multipath with ILS, target indicator
radars and flight progress Strlp preparation

A73-34086

n73=-27%27

FLIGHT BECORDERS
Fngraved foil, photographic and EM fliqht
recorders in aircraft accident investigations,
discussing readuut. processing and analyeis
R73~-36848

'



FLIGHT SAFETY

FLIGHT SAFETY
outlook on safety; Proceedilgs of the Thirteenth
inpual Technical Symposiom, London, England,
November 14=16, 1972, ~
173« 34076
aircraft performance relationship to safety
marqins improvewent, discussing accelerate stop,
approach control, airworthimess, landing and
coordination
B73=304082
Bircraft design for operational safety, discussing
risk elisipation, failure modes, maintenance
analysis and fault diagnosis
A73-34083
Low level wind shear and clear air turbuleunce
effects an fliqht safety acd aircraft accidents
A73-34084
Safety in the accident prone flight phases of
take-off, approach and landing.
273=34085
Information systems enabling pilots to report
incidents involwving safety, including buman
fallibility and system errors in constracticn,
cperation and regelation
37338087
Fliqht control problems during STOL landiag
approaches, considering navigation aids, pilot
work load and flight safety
A73-34483
Evalnation of pilot assurance value of airborne
display device for monitoring air traffic in
high density terminal alrspace
fFAD-7492801 N73~26267
Plight evaluation of glide slope determination
during landing approach by reference to diamond
shaped fiqure painted on runway
[NASA-TN=-X-2B49] N73=-27027
FLTIGHT SINDLAZION
Digital V/3TOL £1light simulation test procedures
for aircraft navigation, guidance and control,
detailing display device panels, £light path
simulation and software configquration
173-35B53
Perfornance of pilots under simelated conditions
to determine response to antl-collision vacnings
[FAA~AM-T73-6] H73=27015
Analysis of minimua longitudinal stability for
large delta wing tramnsport aircraft during
landing approach and touchdown using in-fliqht
sinulation technigues
[ap-7611201 n73-27036
FLIGHT SIATLATORS
Flight simslator evaluation of control moment
usage and requirements for V/STOL aircrafti.
[AHS PREPRINT 73] B873-350786
Experinental developments in V/STOL wind tupiel
testing at the National Aeronautical
Establishwment.
273-36774
Conputerized desiqn for moving-base three fan
aircraft flight simulator serveconirol,
considering disturbance torques, damping ratios,
natural frequencies, load acceleration and
spcothness
A73-36833
Determination of aerodynamic parameters for use in
flight simulator research
I ASA~-TT=F-14994 N73-27178
FLIGHT SEABILITY TEBSTS
Separate surfaces for avtomatic flight controls,
{SAE PAPER 7303041 AT3-38665
PLIGHT TEST INSTRUMENTS
Ailrborne flight-test strailn gage instrumentation
from installation, calibration and data
recording and reduction standpoiet, discossing
qround and airborne minicomputer use
AT3-35442
FLIGHT TESES
herodvyne uynmanced Wingless reconpalssance
aircrafi, covering hovering capacity¥. internal
flow duct for coeventional flight, flight test
resalts and stability characteristics
A73-34255
Flight test studies of the formation and
digsgipation of trailing vortices.
fSAE PAPER 7302951} 2T731-3465%9
Blectric trim sSySteas - Design and certification
considerations under FAR 23.677 /CAW 3,337-2/,
[SAR PAPER 7302991 173=-34662

A-32

SUBJECT INDEX

redundant system desiqn and flight test evaluation
foxr the 7365 digital control system.
[AH3 PEEPRINT 721] A73-35062
Hanagement approach to inteqration of B-1
avionics, discussing enginesring problems,
flight tests, electronic equipment and interface
requirenents
. 173-35218
Flight test and demonstration of digital
nultiplexing ipn a fly-by-wire flight control
system.
A73-35225
Ground and flight test results for standard voR
and double parasitic loop counterpoise antehnas.

R73-35700
Pligqht testing of the JTI15D in the CF-100,
A73=-36775
Flight evaluation of composite for use in aircraft
structures
[NASE~?R-X~2T761] NT3-26579

Flight test and evaluation of CL=-BY tilt-wing
T/8TOL aircraft with application to specific
pilitary roles

N73-27007

Flight tests for determining handling qualities
and operational characteristics of Brequet 981
STOL aireraft

®T3=27008

Plight test P=106 aircraft to Qetermine
comnparative time advantages of enerqy
optinization climb and acceleration methodology
Tap-760571] A7 3=-27081

Plight test of multispectral image dissector
camera orboard high altitnde aircraft

N73-27B35
PLIGHT TRAIRIAG
FAR Gemeral Aviation Crashworthiness Progran.
TSREE PAPER 7302931 R73=-34657
pircraft evacuation amd safety procedures during
epmergencies, discussing neqgative panic, flight
cree training and ispact injury minimization
A73-36849
PLOUW CHARACTERISTICS

¥T0L and helicopter desiqn coasiderations,
including nonsynmetrical rotor flow
characteristics, rotor types, airspeed
capacities, compound hslicopters, tilt wing and
tilt rotor aircraft

AT73-34259

Anralysis of bolhowogeneous flow assoclated with
two dinensional propulsive liftimg syster based
on flow with energy addition
[ NASA-CR-22501] N73-25997

analysis of minimum run times reguired for
instatiorary neasuresents at transonlc speeds
during wird tunnel tests

N73-26203

Fumerical analysis of two dimensional
inconpressible potential flow around system of
arbltrary airfoils using relaxation method
{ H3L-TR-3091 NT3-27212

FLOW DISTRIRUTION

2n investigation of the flov field and drag of
helicopter fuselage configuratioms.
fAHs PREPRINT 7007 A73-35051

M mev shock capturing numerical method with
applications to some sibple supersonic flow
fields.,

A73I-3516L

Computation of three dimensional flows about
aircraft confiqurations.

A73-36158

Investigation of the expansion side of a delta
wing at suepersonic speed.

a731-36312

Development of numerical metheds for correcting
wall constraints in transonic wind tunnels with
ventilated walls

N73-26281
inalysis of interference occurrisg in subsonic znd
transonic wind tunnels cansed by model support
systenm
N73-26242
application of holeographic interferometry
technigques for deternining asymeetric flow
distribution encountered near wing+~foselage
Junction at trassonic speed
[AD=-75%9677 . ¥73-26296



SUBJECT INDEX

¥umerical analysis of two dimensional
incaompressible potential flow around sy¥stemn of
arbitrary airfoils usipng relaxation method
[ NAL~TR-309] . - N73=-27212

Experimental determination of bourd vortex lines
and flow in vicinity of trailing edge of slender
delta wing -
[HASA-TT-p-150127 N73=27217

Wind turmel tests of short takeoff and landing fan
stage model to detersipe airflow conditions
around rotor and stator and Stage pressure ratio

R [WASA-TH~Y-2837] N7?3-27701
FLOW THEORY

& kernel fupoctios method for conputing steady and
oscillatory supersonic asrodynamics with
Interference. :
[AIZ2 PAPER 73-6701]

PLOW VELOCITY

Flight test studies &f the formation and
dissipation of trajiling wortices.
[SRE PAPER 7302951 ATI-34659

Frocedure for generating uniform flow at varying
velocities in wiad tumnel test sectien

A73-36221

. {HASA-CASE-ARC=-10710-17 ° R73=-27175
'FLON ¥YISUALIZATZION
Fliqht test studies of the formation ang
Jdissipation of trailing vortices.
[SKE PAPER 7302951} A73~34659

R detailed. experimental analysis of dynamic stall
o1 an unsteady two-dimensional airfoil.
J RHS PREPRINT 742)
dpplication of hydraulic test tgnnel flow
visvalization techniques to determine ground
effect on flow around medels of ajrcraft .
[HASA-TT=-F~14958] ' . ¥73-26291
Application of holographic interferometry
techniques for determining asymbetric flow
distribution encountered near wing-fugelage
junction at trabsomic speed
. [AD-759967 ]
FLOBRETERS !
The application of a ‘scanning laser Dopgler
velocimeter to trailing vortex definition and
alleviation,
[BIAK PAPER 73-6B0]
PLUID DYNAMICS
Cobputational Fluwid Dynamics Conference, Pala
Springs, calif., July 19, 20, 1973, Proceedings.
. AT73-35126
Fluid motion problems in design and operation of
low speed and trarcsonic wind tunaels
[ AGARD=-R-602]
PLOID FLOW ' ' .
Conference on Heat and Fluid Flow in Steam and Gas
Turbine Plant, Oniversity of Warwick, Coventry,
Engiand, April 3-5, 1973, Proceedings,

A73-35053

K73-26296

273-26231

¥73-26279

AT73-34376
Application of hydraulic test tunnel flow '
visualization technigues to determibe ground
effect on flow around models of aircraft
(NASA-TT-F-14958]
FLUTTER N
Development of aercdynamic control svystem to
control flutter over large range of oscillatory
frequencies asing stabllity augmentaticon
techniques ot
[NASA-CASE-LAR-10682-17.; -N73-26004
Computer program for desigoning minimur rass wings
under flutter, strength,and minimum gage
constraints W .
[¥ASa-TH-D-7264 ] 3
FLUTTBE ANALISIS
Automatic electronic feedback control systems for
active wingrexternal store flutter suppression
' B73=-35244
Klteravionm of a static vibratiodb result by
' rigidizing sone degress of freedom

R73-26291

K73-26927

273-36066
FLY BY WIRE COHNTEROL
Hedundant system desiqp and flight test evaluation
for the TaGS digital control system.
[ AHS PREPRINT 7217 ! A73-35062
Tactical alrcrait guidance' system for CH-47B
helicopter utilizing fly by wire control systen,
describing design, display devices, f£light
instruments, coxputer configuration and crew
duties -

[AHS PREPRINT 7611} A73-35084

A-33

FOEL COHBUOSTION

Digital fly by wire flight control system with
airborne digital processor for increased
aircraft survivability, determining redundancy
level to satisfy systen performance
173-35222
derospace multiprocessor for A-7D aircraft digital
fly by wire fligqht control, discussing design
requirements, software development and reliability
A73-35223
Flight test and demcnstration of digital
wultiplexing in & fly-by-wire fliqht contral
systen,
R73-35225
Deziqr and development of fixed gain control
system for longitudinal axis of C-141 aircraft
£l¥~by-wire control
FADR-7607631
FOAMS
Physio-chemical analysis of flammability
characteristics and thermal degradation of rigid
and flexible urethane foaps used in aircraft
structures — Part 2
[FAA-RD=73=50-pPT=2]

N73-27038

N73=-27025
FOG
Ahalysis of visibility conditions during ajircraft
landiaqg in radiation foq
. A73-3454¢0
Laser observations of dense natural foq to
deternine backscatter and slant range visibility
for aircraft landing operations
[aD-768128)
FORCE DISTRIBUTION
Equivalence gfule and transonic flow theory
involving 1ift.

N73-26511

A73-36328
FORGING.

Effect of al-Zn-3g-Cn alloy composition variations
on fracture strength and tensile properties
[ BAE-TE-T2173} N73-26569

FRACTORE STEENGTH

The residual strength characteristics of stiffened
pandls containing fatigue cracks.

. A73-34888

Effect of Al-Zn-Mg=Cu slloy composition wvariations
ol fracture strenqgth and tensile properties
[BAE-TR-721731] R73-2654¢

PRACTURES (MATERIALS)

Development of statistical prediction model for
deternining probability of glass breakaqe caused
by sonic boom overpressures
[ FAR-RD=73-791

FREE FALL

analysis of descent trajectories to determine
static apd dynamic stability of free-fall stores
with freely spinning stabilizer devices
FAD=760677]

FREE FLOW

dircraft turbine engine exhaust enissions under
simelated high altitude, supersopic free-strean
flight conditions.
[AIAZ PAPER 73-507)]

FRECONH

Development of experimental turbine facilities for

testing scaled podels in air or freon.

HT3-27618

B73-26999

L73-35625

273-34381
PHREQUERCY ASSIGNMENT
Sinulated environment interference tests on
adjacent channel sigral receivers for frequency
assiquments of instrusent landing systens
[ TAA~RD=T73-1-¥OL-11
FREQUENCY RESPONSE
& frequency response approach to flving qualities
criteria and flight control system Gesign,
[ AHS PREPHINT 7401} A73-35073
FEICTION BREDUCTION
pPerformance tests of gas turbine enqgine mainshaft
roller bearings to deternine stress and
lubrication parameters
TAn-7605637
PUOBL COMBUSTION
Supersonic combustion aid for liguid and qaseous
fuels,

¥73-26665

HT3-27426

A73-34191
Conparison of military and civil et engine fgel
specifications apd test procedures for fuel
performance and quality gontrol )
¥73-26972



FUEL CONSUHPTION

FUEL COHSUBPTION
Second qeneration supersonic traasport, discussing
fuel costs, changing markets, travel patterns,
electronic displays apd sound sUPRIeSSOT
developpent
[5AE FAPER 730349) A73-34697
Civil aviation environsental and ecobomic aspscis,
discussipg moise and air pellutiom, fuel
consunption and airspace and grouné space
utilization
A73-36685
FUBL COHTROL
2 sipplified fuel cootrol approach for lovw cost
aircraft gas turbines.
AT73-34725
7700 fuel and control system - A modern system
today for tomorrow's helicopters.
[2BS PREPRINT 7711 273-35089
PUBL SYSTRBHS
The use of hydrogen for aircraft propulsion in
viev of the fuel crisis.
173-35469
Design anpd performamce tests of so0lid state A-6
aircraft engine instruments
rap-76G3s11 H73-26069
FOUOEL TESTS
JFTOT - A new fuel thermal stability test /& °
sumaary of a Coordinating Besearch {ouncil
activity/.
TSRE PAPER 73038513 173=-34722
Military and civil det aircraft fuel
specifications, discussing additives types, test
procedares and quality control conplexity
173-345348
comparisen of nilitary and civil et engine fuel
specifications and test procedures for fuel
performance and guality cantrol
N73=26972
FUSELAGES
applications and concepts for the incerporation of
conposites in large military tramspert aircraft,
AT3I-34816
an investigation of the flow field and drag of
helicopter Euselage confiqurations,
{445 PREPRINT 700 1] A73-35651
beveiopnent of formula for determining ideal
weiqght of shell-type aircraft fuselages with
body of revelution cross section
[RAE~LIB-TRANS-1668 3§ N73-26009

G
GAS BEABINGS
Experimental investigation of alr bearings for gas
turbine engines,
[ASLE PREPRINT 733M-2B-1] 473~-34981
GAS JETS
Hot gaseocus Jet noise emission calcunlation for
dependence on turbulent flow characteristics
based on Lighthill theory, using computer program
173-36997
645 HIXTURES
Witric oxide emissions from tube combustor burning
preoixed gaseous propane-air mirture,
consideripg inlet conditions for equivalence
ratios
A73-35468
GAS TOEBINE BEGINES
effect of 'bulk! heat transfers im azircraft gas
turbines On COBPCesSSOr surge pargins,
AT73-34382
Warket trends and technical progress in small gas
turbine engines for gemeral aviation and
executive aircraft and helicopters
AT73-34487
Parameters <¢ontrolling nitric oxide emissions from
gas turbine combustors.
R73-3L874
Exhaust ewissions apalysis system for sircraft gas
turhine engines.
A73-34615
Foise reduction medifications in JT3D and JIBD gas
turkine cogine by single stage fan replacements
[ SAE PAPER 7303461 A73-34694
3 simplified fuel control approach for,low cost
aircraft gas turbines.
A73-38725

h=34

SUBJECT IMDEX

Experimental investigation of air bearings for gas
turbine enginas,
[ASLE PREPEINT 73AM-2B-1]} A73-3u981
performance tests of gas turbine engine mainshaft
roller bearings to determine stress and
lubrication paramneters
[AD-7605631 H73-27426
mnalysis of proverties of fiber reinforced
materials with plastic apd metallic matrix
composition and application to gas turbine engines
N73=-27476
ipplication of reinforced composite materials for
construction of aeronautical gas turbine enginhes
NT73-27490
pirectional solidification of eutectic alloys and
application to turbime blades and gas turbine
epgine components
N73-274%94
GAS TURBINES
conference on Heat and Floid Flow in Stean and Gas
Turbine Plant, University of Warwick, Coventry,
®Bngland, April 3=5, 1973, Proceedings.
AT73-38376
air/water mist spray coolant for high gas
temperature and pressure environzent at gas
turbine inlet . .
. . a73-354388
pook - Gas turbine theory /2nd edition/.
~AT73-34471
\Experinental determination of erosion rebound
characteristics of high speed particles
impacting statiopary tarqet for application to
gas turbine enqines operating in dusty environnent
[AD-7505781 R73=27711
GENERAL AVIATION AIRCRAFT
Status of international noise certification
standards for business aircraft.
{SAE PAPER 7302861 A73-34651
New low-pressure~ratio fams for quiet business
aircraft propulsion.

[ SAE PAPER 7302887 A73-38652
FAA General aAviation Crashwucrthiness Prograam.
[SLE PAPER 7302931 A73-34657

Plectric trin systems - Design and certification
considerations under FAR 23.677 /CAE 3.337-2/.

[ SAE PAPER 73{0299] A73-34662
control-confiqured general aviation aircraft.
{SAE PAPER 730303} A73-34664

Stepped alnminug extrusions - Desigoing for
hnsiness aircraft.
[SRE PAPER 7303GB] A73-34¢%68
Tarbo and jet powered general aviation
alrcraft-borne weathervision mepory radar system
With digital processimg techpique to eliminate
direct view storaqe tube
[ SAE PAPER 730316] A73-34674
Ni5d in qeneral aviation research: Past - present
- future.
[ SAE PAPER 7303171 273-34675
Stall/spin studies relating to light
general-aviation aircraft.
[ SAE PAPER 7303201 3732-360678
application of advanced control system and display
technology to general aviatien.
i SAB PAPER T730321] A73-34679
The developrent of reciprocating engine
installation data for geperal aviation aircraft.
[ SAE PAPER 7303251 AF3-34681
Feasibility and optimization of wariable—deometry
wingq for jet amphibian business aircraft.
{ SAE PAPER 7303301 373-386383
Development of a low-cost flight director system
for general aviatiom,
[ SAE PAPER 7303211 AT 3I-3L684
computer aided parametric apalysis for general
aviation aircraft.
[ SAE PAPER 7303321 AT3-34685
General aviation aircraft stall/spin prevention
device for limiting tail power nearl ¥ing stall
anqle of attack
[ SAE PAPER 7302331 AT3-34686
civil apd military aircraft.
. R73-36669
GEOPOTENTIAL
The permissible scale of spatial averaqging of
geopotential values in the stratosphere vhen the
impact of wind on the flight of a supersonic
aircraft is taken into account
A73-345U6



SUBJEBCT INDEX

GIHBALS
- BrIior reduction in two-gimbal, airtborne search
radal systeom
[AD-760551] H73-27131
GLASS
Developmept of statistical predicticn model for
determining probability of qlass breakaqe caused
by sonic boow overpressures
IFRA~RD-73-791 N73-27018
GLASS FIBERS .
Adircraft structural applications of filamentary
copposites, discussing fibergqlass, boron-epoxy
and qIﬁPhlte~expuxv couposites
A73-34B14
Lov cost manufacturing methods for highly reliable
ballistic-tolerant composite helicopter £flight
control conpanents.
[ABS PREPRINT 754 ] A73-35482
Performance, -structural reliability and fatique
life 6f glass fiber-epoxy twin beal helicopter
‘retor blades
T2AEsS PREFRINT 7821 A73-35095
Application of glass composites, all carkon
composites, and PRD-U9 organic fiber material
for airfrere and spacecraft scohstruction
N73-27482
Application of glass reinforced amd carbon
reinforced compesite materials for heliconter
Structufes and rotary wings
. N73-27483
Construction of gqlider aircraft using glass fiber
and carbon fiber reinforced plastic composite
materials for weiqht reduction and increased
strength
K73=-27486
GLIDE PATRS
Possibilities for ipproving conventional ILS systeas
: A73-34479
GLIDERS
Constructicn of gqlider aircraft using glass fiber
and c¢arbon fiber reinforced plastic composite
materials for weight redaction and increased

strenqth
N73-27486
GOVERNMERT /INDUSTRY RELATIONS
The finapcing of aircraft procurement.
. 273=34534
The fiwnancing of essential coomunication,
mavigation and terminal aids.
} 273-34535
GREASES-
Grease lubrication of helicopter tramnsmissions,
[ASLE PHEPRINT 73AK-22-11] A73=34980

GROUND BASED CONTROL
Electropic lapnding system satisfying IFR
" requirements for air traffic, noting simulated
ILS and qround controlled approach operaticns
. [DGLE PAFPER 73-020Q) AT73-3480494
GRODED EPFECT
Further developrents in surface effect takeoff and
landing system concepts - Application to high
perforzance aircraft,
R73-34293
Further develcpments in surface effect takeoff and
landing systews concepts - A multicell system.
[CASI BAPER 76/11B] - - A73-34294
~Application of hydraulic test tunnel flow
visnalization techmiques to determine ground
effect on flow around acdels of aircraft
{NASA-TT=F~14958] ' H73=-26291
Enalysis of pressure distributicn on plane ground
surface under aircraft £lying at low altituede
vith subsonic velocity
[PFA-AD=-634~PT=-2] N73=-27206
GROUND EFFECY AACHINES :
Interaction of am air-cushioned wehicle with an
elastic guideway.
273-34181
Hovercraft propeller and turbine engine fan blades
with glass and carbon fiber reinforced plastics
respectivaly, discussing desiqn and constructicns
AT3-34813
" Wumerical analysis of lift and roll stability of
ram air cushion vehicle to determine equations
for relling moment caefficient
{PB-219320/8]) W73-27032

A=-35 -

B~53 HELICOPTER

Development of simulation progran for determining
characteristics of tracked air cushion research
wehicle
[ PB-218368/97 N73=-27033

GROUND. HANDLING )

Concorde aireraft introduction into airline
netwvork, discussing time gain over wvarious
roetes, operating vosts, passenger service,
departure and arrival problems, maintenance, etc
[ SAE PRPER 730351] A73-38695

GROUHD SPEED

Book « The aerodypamics of hlqh speed gqround

transportation,
) a73-35854
- Eguipment route winds and great circle distances
for helicopter air routes at J,GDG, 10,000, and
14,000 feet = Vol. 1
th 760252 N73-26043

Egquipment route winds ard great circle distances
for helicopter air routes at 5 ooc, 10,000 and
18,0060 feet - Vol. 2
[LD 7602531 N73-26044

GROUND STATIORS

Processing of aircraft data.

' 173-35583
GROUND SOPPORT EQUIPHENRT

Ground visunal aids for civil STOL aircraft steep
gradéient approach and blind landing, discussing
£light trials and simulator experiments
[ EAE-TE-AVIOQNICS-136/ELEV/] 173-34489

Analysis of military aircraft refueling and

‘rearbing operations in ferward areas to show
orqgapnization, doctrine, and equipment - VYol. 1
[AD-7605247 N73=-27046

Bnalvsls of military aircraft refuelinq and
rearming oparaticons 1n Eorward areas to show
grganization and equipment required - Yol., 2
[ AD—T7605251% N73-27047

GROUND SUPPORT SYSTEANS

Trausport carqo aircraft design raqul:ements and
supporting qround syster concepts in view of
future market demands with exphasis on econoaic
congstraints
[ SAE PEPER 730352 A73-34700

GROURD TESTS

Ground and flight test reselts for standard vom

and double parasitic loop counterpoise antennas.
473-357Q¢
GROUND-AIE-GROUMD CUNAGNICATIOFRS

Probleas related to the operation of an air-qround

data-link systen
AT73-36686

ESRO REROSAT experiment using stratospheric
balloon-borne tranzponder to relay sigpals from
ground station to aircraft flying over sea

' ®T3-27029
GUXIDANCE (HOTIOSB)

Interaction of an air-cushioned vehicle with an

elastic guideway.
. AT73-38181
G052 ALLEVIATORS

Rotorcraft stability' augnentation and gust
‘alleviation by collective and cyclical rotor
hlade pitch angle changes, discussing nonlipear
dynamic effects

R73-36397
GUST LOADS

Response of a rigid aircraft to nonstationary

atrospheric turbulence.

B73-3630%
Determinatlon of statistics of turbulence in clear
cairc

R73-36687

GYROSCOPIC STABILITY
Strapdown electrostatic gyroscope spin axis
' precession drift rate calibration, using virtoal
work technigne for zodeling hear:.nq torques on
_roter

AT73-35210

d-53 HELICOPTER
Sikorsky CE-53D helicopter main rotor head desige,
considering spherical elastomeric bearing,
nicrostractural analysis, fligkt and qround
fatigue tests and forging technigues
[ARS PREPRINT 713] KA73-35059



HARRIER AIECRAFT

CH=53D titanium main rotor blade, describing spar,
fiberqlass cover and honeyconb core, fabrication
pethods, ground and £light tests arnd vibrational
characteristics
[AHS PREPRINT 783} 473-35096

HARRIER AIRCEAFT

Desiqn concept, operational performance, and

pilitary employment of LV-8a Harrier aircraft
H73=27005
HEAT BXCHANGERS

B=52 aircraft-borne short range attack missile
weapon system air conditiomer thernmal
performance fulfillment with Freon refrigerant
and air distribution in bheat exchangers
[AIMA PAPER 73-723] A73-36340

HEAT GERBRATION

Handbook on radiant ewission and absorption of
combustion gases for application to desiqn of
rocket combustion chambers and exhausts,
turbodet engines, and industrial furnaces
[ ¥ASA-SP-30801] NT73-27807

HBEAT TRANSFER

Conference on Heat and Fluid Flow in Steam and Gas
Turhine Plant. Dniversity of Warwick, Coventrv,
Enqland, april 3-5, 1973, Proceedings.

473-38376

Effect of 'bulk! heat transfers in aircraft gas
turbines on CORPLESSOL Surge mAargins.

L73-34382
AEAT TREATHMENI

Static and fatigue properties of hardened and
teapered slectron bean welded joimts in 2.5
percent ¥i-Cr-Ho stsel apd 18 percent Ni-Co-No
maraging steel .
[S/T=-MEHO-3~71] ) N73-27456

HEATING EQUYPHENT

VYenturi exhausts for air punping auguentation in
ram air operated aircraft heater or 'combustor,
discussing experimental data on suction variation

| AT73-36396
HELICOPTER CONTROL f

Helicopter night and bad weather mavigation aids,
exanlpning ground-independent navigation, low
flight, obstacle warning, terrain detectors,
plind landing and optoeleciric semnsing

ALT3-34258

Digital control of rotary wing aircraft landing
approach based on spatially variable preassigned
£1light path
[ HBB-OFE~10211 R73-34486

Helicopter steep angle approach limits during
ipstrument-guided landing comparison with
classical ILS method, describing flight
performance results
[ DGLRE PAPER 73-026] A73-34497

Splid state Digital Slip Sync Strobe/sCamera
Control System design for powered wind tupnel
helicopter models testing

AT73-34622

Redundant system desiqn and £light test evaluation
for the TAGS digital control systen.

[AHS PREPRIRT 7211 A73-35062

Inteqrated image and symbolic display hierarchy
with increasing horizomtal amd vertical
infermation content for superposition as
helicopter aid in approach and precision hovering
[ AHS PREPRIRT 724) A73-35065

Bedaction of helicopter control system loads with
fized system daaping.

IanHs BREPRIRT 7331 a73-35069

Handling qualities comparison of two hingeless
rotor control system desiqas.

FAHS PREPRINT 741} 173«35074

BBC helicopter stability, control, and vibratiom
evaluation oo the Princeton Dynamic Model Track.

{ AHS PREPRINT T44] 27335077
HELICOPTER DESIEN

Future technoleqy and econony of the VIOL
aircraft; International Helicopter Forum, 10th,
Bueckeburg, West Germany, June 5-7, 1%73,
Proceedings

A73-304251
Puture technical developments and efficlency of
helicopters and theilr derivatives
273=-34252
An investigation of the flovw fleld and drag of
hallcopter fuzelage configurations.
[ 85 PREPRINT 700} 173=-350851

B=36

SUBJBECT INDEX

fLercdynamic design parameters effects on static

performance of short ducted fans for helicopter

tail rotor applications, comparing thecretical

analysis apd experimental results

[ RHS PREPRINT 701] a73-35052
Heavy lift helicopter potor blade design including

airfoils, fiberqlass skin, titanium spar,

fail-safety and aerodynamic and structural

features

[AB5 PREPRINT 7101 AT73-35056
Westland Sea Lynx naval variant aircrafi design

and development for multiservice amultirole

application, emphasizing high reliability and

maintenance ease requirements

[LES PREPRINT 7111 A73-358057
felicopter desiqn and production cost target and

tradeotf considerations bassed on past pregrams,

supplier guotations, government documents,

estimating practices and functional requirenents

[AHS PREPRINT 7121 . AT3-35(358
Sikorsky CH-53D helicopter main rotor head desiqm,

considering spherical elastoperic bearing,

sicrostructural analysis, fliqht and ground

fatigue tests and forging techniques

{AHS PREPRINT 713] A73-35059
Tradeoff studiecs for feasibility of multiblade

ring rotor configuration for helicopter design,

discussing ring draq .

[ABS PWERRINT 7147 A73-35060
The application of systea analysis technigues for

the solution of complex helicopter crew station

design problens.

[AHS PREPRINT 723] RT73-35084
Bn investigqation of the wibratory and acoustic

benefits obtainable by the elimination of the

blade tip vortex.

{LHS PREPRINT 7351 A73-35071
Handling qualities comparison of tve hingeless

rotor cooirol system desigus.

[ARS PREPRINT 7411 A73-35074
Recogonition and control of abusive machining

affects ou helicopter components.

TAAS PREPRINT 7501 373-35078
Low cost manufacturing methods for highly reliable

ballistic-tolerant composite helicopter flight

control components.

{AHS PREPRINT 7541 a73-35082
Tactical airceraft guidance system for CH-47D

helicopter utilizing fly by wire control system,

describing, desiqn, display devices, flight

instruments, cobputer configuration and crew

duties

[AHS PREPRINT 7611 ’ A73-35084
Helicopter tail rotor teeter hinge ¥with Teflon

conical journal bearing allowing axial and

radial prelcad inservice adjustment, disecassing

oscillatory loads and temperature effects

[ AH5 PREPRIKT 762) a73-35085
9.5. Army helicopter vibration data for COH-GR,

oH-584, UH=-1H and CH=-54B models ohtained from

triaxzial accelerometer locations, presenting

spectral and statistical analyses

[AHS PREPRINT 763] A73-35086
®rlastohydrodynamic principles applied to the

desiqn of helicopter coRpoOnentis.

[ AHS PREPRINT 770) A73-35088
T700 fuel and control system — A modern system

today for toporrov's helicopters.

{ AHS PREPRINT 7711 A73-35089
HAelicopter power transfer systems analysis in

terms of weiqht redoction and reliability

improvenent

{AHS PREPRINT 7731 ' 273-35091
delicopter turboshaft engine ribration reducticn

through engine-airframe interface compatibility

desiqn and torsional stability of drive trains

wvith automatic fuel control

{AHS PREPRINT 77041 a73-35092
The inteqration of WASTRAN into helicopter

airframe desiqn/analysis.

[AHS PHEPRINT 7201 A73-35093
A consistent crashworthiness design approach for

rotary-wing aivcraft.

[ ARS PREPREIRT TE11] 173-35094
Perfornance, structural reliakbility and fatique

life of qlasa fiber-epoxy t¥in beam helicopter

rotor blades

{AHS PREPRINT 7821} A73-35095



SUBJECT INDEX

CE-33D titanium main rotor blade, describing spar,
fiberqlass cover and honeycomb core, fabrication
methods, qround and flight tests and vibrational
characteristics
-[ MBS PREPRINT 783) A73-35096

Heavy lift helicopter rotor hub design and fatigue
test technology, using failesafe criteria,
finite element analysis and fracture mecharics
[AHS PREFPRINT 784 1] 373-35097

2y advanced composite tailboom for the AH-1§
helicopter.

[AH5 PREPRINT 785)
HELICOPTER RNGINES

Turboshaft enqgine for 5-8 passenger single apd
twin engine commercial helicopter, discussing
cost reduction design emphasis, qearhox nodule
and particle separatar

A73-35098

A73=34253

Effect of engice vibrationm, shaft whirling, and
dvynamic instabilities on helicopter performance
and standardization of v1hration limit
specifications
[AD-761100

HELICUPTEE PEBFQBMANCE

Pilot operation practices for helicopter noise -
level reducticn, with emphasis on flight
altitode increase and routing over noize
insensitive areas

N73-27039

273-3448452

Helicopter steep anqle approach lirits during
instrusent~quided Ianding comparison with
classical ILS method; describing flight
perforpance results
[DGLR PAPER T3-{261] 373-34497

Tail roter performance in presence of main rotor,
qround, and winds.

[AHS PREPRINT 764} A73-35087

2nalysis of the use of an auriliary wing om a
helicopter

273-37021

Effect of engine vibratioa, shaft whirling, and
dynamic instabilities on helicopter performance
and standardization of vibratiom limit
specifications
f4aD-7611001 -

Heasurerent of vibration levels in CH-47
kelicapter at pilot seat, control stick, rudder
pedals, iastrument panel, and human interface
points
[AD-761199)

HELICOPTER PROPELLER DRIVE _

Grease lubrication of helicopter transmissions.
[ASLE PREPRINT 73aM-23a-1) 273-34980

Elastohydrodyhakic principles applied to the
desiqgn of helicopter components. .

{AHS PREPRIRT® 770) . 273=-35088
pesign, fabrication, and evalnation of helicopter
transpission seals using dual element split ring
and circunferential seal CanlqurBtanS
{ FASA~CE=-1209831]
AELICOPTERS

VTOL and helicopter design considerations,
includipg poosymmetrical rotor flow |
characteristics, -rotor types, airspeed
capacities, compognd helicopters, tilt wing and
tilt rotor alrcraft

W13~27039

HT3~27040

§713-26481

A73-34259
Eellcopters for business executive t:anspo:t
between cities or to isolated locations, police
use, ambulance service, etc
L73= BHHQS
Helicopter gperations in London area, describing
controlled airspace, helicoptor routes and
heliport approach and takeoff procedares
- A73=34446
The application of circulation countrol
aerodynamics to a helicopter rotor apdel. L
{aHS PREPRINT 704] 473-35055
BEelicopter engineering applications of .
antiresonance theory, showing eiqenvalue patare
and matrix iteratiom determinatlon of
antiresonances
[AHS PREPEINT 736) 473-35072
The human side of quality assurance /as viaewed
Iros helicopter manufacturing experiences/.
{AHS PREPRINT 7511 R73-35079
Developnent of procedures for determining service
life of helicopter airframes and rotor blades
[ HAE-LTB-TRANS-15201 N73-26013

a-37

HIGH TENPREATURE ENVIRONMENYS -

Optimal desigon of helicopter precision hover’
control systeas
[aD-753919] N7 3=-26039
Equipment route winds and great circle distances
for helicopter air routes at 5,000, 10,000, and
18,000 feet - Yol. 1
[AD=-760252) WI3-26043
Equipment roote winds and great circle distances
- for helicopter air routes at 5,000, 10, 000 and
18,000 feet - Vol, 2.
TRD 7802531 H73 26044
Analysis of operat;onal problenss associated with
wind tunoel testing of v/STOL aircraft and
hellcopters
F73-26240
Scaling laws, constructional problems, and optimum-
model size associated with wind tunpel tests of
helicopters and rotary wing alrcraft
NT3—26246
Analysis of p:odncts aud technlques for reducing
reflections of 1ight from helicopter
windshields, rotor bladas and rotor hub assembly
[AD-761127} N73-27037
application of gqlass reinforced and carbonm -
reinforced composite materials for helicopter
structures and rotary wings
R73=-27483
HELIPORTS
Social acceptability of hel;ports particularly
from the standpoint of noise.
A73-38441
Feasibility of downtowd heliport” fdcilities in
terns of public comcerns iincluding fear, noise
and econonics
A73-34843
City center heliport design and 1ocation for
scheduled intarcity helicopter services,
digcussing terminal facilities, econanic
factots, glevataed sites, etc .
AT73-34inh
Helxcopter operatlons in Londen area, describing
centrolled airspace, helicoptor routes amd
heliport approach and takeoff p20ceﬂures
173-34u486
BFBE=-320 AIRCRAFT
Flight mechanics probleas associated wlth landing
appreoaches using direct 1ift contrel, as
examplified by the HFR 320 Hansa aircraft -
{BGLE PAPXR 73-0241
HIGH ALTITUDE BALLOONS
ESEQ0 AEROSAT experiment using stratospheric
balloon-borne transponder to relay siqnals from
ground station to alrctaft flying over sea-
<. WF3I- 27029
Des;qn, development, fabrication, and test of
propulsicn systea for free ballooe using
eloctric motor and 35.4% foot propeller
(aD=-76Q07541]
HYIGH. ALTITUDE TESTS
Aircraft turbine engine exhaust. enissions under
simulated high altitnde, supersonic free-st:ean
flight conditions.
[RIAR PAPER 73-507]
RIGH FREQUENCIES
High frequancv vibraition of aircraft structnreg.

ATI=-344598

§73-27042

573—35625

113 35329
HIGH SPEED -
Book - The aerodynamics of high sneed qruund
transportation.
173-3585ﬂ

Experimental evaluation of 150-mm hore ball
bearings to 3-million DN using solid and drilled
balls
[HASA=~TE-I-68265)

HIGH STREEGTH STREELS

Recognition and control of abusive machining
effects on bhelicopter components,

[ AES PREPRINT 750] 473-35078

‘Static and fatigue properties of hardened and.

' tenpered electron bean welded joints in 2.5
percent Ni-Cr-Mo steel and 18 percent ¥i-Co-Mo
maraging steel
[ S/T-MEX¥0-9-71]

BIGR TERPEEATUORE EXVIRONEERES

Design and manufacturing of cumposite materlals
With organic natrices for use in aerospace .
vehicle atroctures subjected to high temperatures

W73=2T489

K73-26480

¥713-27456



HIGH VOLTAGSES

HIGH VOLTAGES
Peatures oF a high voltage airborne
superconducting generator.
AT73-3152564
HOLOGRAPHIC INTERFEROHBIRY
tyrbulent boundary layer flow separation
measurenents using halograpbic interferometry.
[AIX2 PAPER 73-664 7 A73-36215
Application of holaographic interferometry
techniques for deternining asynuetric flow
distribution encountered near wing-faselage
janction at transonic speed
[ap-7599671
HOHING DEVICES
Bogk - Recompended basic characteristics for
airborpe radio homing and alerting equipment for
use with epergency locator transmitters /ELT/.
L73=344T75

N73-26296

HBOPEICOHB CORES
Biqid lightweiqht boneyconb core radome
developrent from materials and processes
gtandpoint, discussing cost reducticn and
fabrication
{SAE PAPER 7303101
HOUEBEYCORBR STRUCTURES
Brazed honeycomb structure design, fabrication and
aerospace applicatiors coveripg brazing methods,
filler metal selection, nondestructive testing,
sandwich desiqns, aircraft and spacecraft

273-34670

structures, <etc
A73=34100
Use of bonevconb and bonded structures in light
aircraft.
[5AE YAPEE 730307) B73-34667

The successful use of composites in the L-1011
frisStar compercial transport.

A73-34815
in advanced composite tailboom for the AH-1G
belicopter. :
{AHS PREPRINT 785] 173~-35098

Byaluation of aluminum homeycomb core landipg pat
with podified hinges
[aD~-7588401]

HOBIZONWTAL TAIL SURFACES

Fffects of addition apnd position of outboard
stapilizers and tail confiqurations on
aerodynamic characteristics of low-vave-drag
elliptical body at hypersonic speed
[HASA-TH-X-2747)

HOT-U1HE RPRHOBETERS

Bapid scanning, three~dimensional, hot-uire
aneponeter surveys for wing tip vertices in the
Apmes 40- by 80-foot wind tunnel.
faIahr PARPER 73-681)

ROTERING

Inteqrated image and synbelic display hierarchy
with increasing horizontal and wertical
information content for superposition as
helicopter aid in approack and precision hovering

N73-27186

R73-26993

A73-36232

[ AHS PREPRINT 724] A73-350€5
AQVERING STABILITY
Experinental investigation of model
variahle~geonetry and odee tip rotors.
[1HS PREPRINT 703)] 473~35054

A study of stall-induced flap-lag instability of
bingeless rotors.
[ 485 PREPRINT 73201} A73=35066
Optimal desiqn of helicopter precision hover
control systems
Fap-758%131 *"73-2603%
HOBS

Heavy lift helicopter rotor hub design and fatigue
test technolaqy, usinq fail-safe criteria,
finite element analysis and fracture mechanics
[2HS PREPRINT 784] R73~35097

analysis of products and techniques for reduciog
reflections of light from helicopter
windshields, rotor blades and rotor hub assembly
[AD=-761127]) N73-27037

HOULLS ({STROCTURES)

Aircraft accident statistics for passenger
fatalities, worldvide jet hull losses and
estimated <osts to suggqest proposals Eor
approach, landing and takeoff accident reduction

BT3-36B46
BUBEAD PERFOBEAICE

Safety io operation and human error.

AT3-34Q077

a-38

SUBJBCT INDRI

Fah General Aviation Crashworthiness Program.
[ 5AE PRPER 7302931 A73=34657
The human side of quality assurance fas vieved
Erop helicopter manufacturing egperiences/s.
[ ABS PREPRINT 751] AT3-35079
HOWMAE EEACTIOES
performance of pilots upder sinulated conditions
s to determine response to anti-collision warnings
v [ FAR-AM-T73~61] R73=-27015
Analysis of self-destructive tendencies created by
psychological stress and relatiomship to
aircraft accidents
[FAA-3LM-T73-3)
HYDRACLIC CORTEOL
¥/STOL hydranlic controls including internal and
external blown jer flap and aunquentor wing,
describing integrated flight control actuator
packages and aircraft confiquration

R73-27016

B73-35851
AYDBRAOLIC TEST TUEMNELS
application of hydraulic test tunnel flow
visualization technigues to determine ground
effect on flow atound models of aircraft
F BASA-TT-P-149581]
HYDROCARBON FPODELS
supersonic combustion aid for liqguid and gaseous
fuels.

¥T73-286%91

a73-34191
HIDROGEF PURLS
The use of hydrogen for aircraft propulsion in
view of the fuel crisis.
A73-35469
HYDBOLISIS
HEydrolytic stahility of polyurethane potting
compeunds in Wavy aircraft

[ AD-758972] N7 3=-2660L
HYPERSONIC AIRCRAPT
Hypecrsonic transports - Econonlcs and
environmental effects.
373-34435

HYPERSONIC SPEED
Fffects of addition and position of outboard
stabilizers and tail configqurations on
agrodypanic characteristics of low-wave-drag
elliptical body at hypersomic speed
[WASA-TH-E-2747]
HIPRRVELOCITY THPACT
Experibental determination of erosion rebound
characteristics of bigh =speed particles
impacting stationary target for application teo
gas turbipe engines operating im dusty anvironment
[ BD-760578] N73-27711

N73-26993

ICE FORHATION
Icing conditions of moders tramsport aircraft
according to cruise flight data

A73-34545
IGHNITION
Supersonic combustiop aid for liguid and gasecus
fuels.
273-34191

INBAGE DISSECTOR TUBES
Plight test of pultispectral imaqe dissector
camera onboard high altitude aircraft
* N73-27835
IMPACT DAMAGE
3 consistent crashworthiness design approach for
Ttotary-wing aircraft.
T AHS PREPRINT 7811
IAPACT LOADS
Further develophents in surface effect takeoff and
landing systeas concepts - A pnlticell system.
[CASI PAPER 7671181 A73-34298
IHPACT RESISTANCE
LoW cost manufacturing methods for highly reliable
ballistic-tolerant composite helicopter flight
controcl componsnts,
{295 PREPRINT 7541
IHPACT TESTS
pevelopment of airframe desiqm techmology for
crashworthiness.
[ SAF PAPER 730319]
IXPEDAECE MBASURENMENTS R
The acoestic impedance of perforates at medius and
high sound pressure levels,

173-35094

173-35082

173-38677

B73-37030



SUBJECT INDEX

IH-!LIGET HOHIIORING
‘Jet enqgine malfunction diagnosis = The sensing
preblen, candidate selutions and experimental
results. -
273-35283
YF 12 aircraft flight loads measurement progran
with strair qage bridges in,fuselage, fuel
‘tanks, cantrol surfaces and left wing

273-35464
Detitmlnatlon of statistics. of turhulence in clear
ain
A73-366B7

INCOMPRESSIHLE FLOR
Wumerical analysis of two dimensional
incompressible potemtial flow around system of
arhitrary airfeoils using relaxation method
[ 42L~TR-3095 ) . i §73-27212
INDEXES (DOCUMENPATION) 3
Catalogee indexes to local weather forecasts
[aD=760091] N73-26648
IRERTIAL NAVIGATION,
Praspects of automation of air traffic control
systens using satellites for radie pavigation
173-34561
LN-33 airborne inertial navigation systemn with low.
.Caost precision ingtruments .and miniaturized
diqital computer, noting’ built-in calibration
and test capability for mlDiWIZLBQ maintenance
A73-35212
INFINITE SPAN WINGS . )
dpplication of methods for prediction of boundary
Iayer tranfition on sheared wings
R73-26281
INPOEBATIOR FLOW .
Ioformatich transfer system of dqutal avionics
systen, e¥amining sigmal reduction by baseband
time divisian naltiplexing and video .
distribution systens
E A73-35230
INFOHMATION SISTENS
Intormation systems enabling pilots to-report
incidents Iinvolving safety, 1nclnd1ng huopan
fallibility and system ercors in construction,
operation and requlation
. ATI=34087
Military aircraft onboard bigital aviomics .
Information System for computerized inteqration
of mavigation, guidaunce, weapon delivery,
cockpit display, commumicatienm, fliqht control
and enerqy management
) . A73-35202
Aircraft onboard computerized avionics and
electrical systens architecture for information
flow and control with maximun efficiency,
flexibility, moduiarity and ninipus maintenance

373-35204

TIYFEARED BADIATION
Handbook on radiant enmission and absorpt1on of
conbustion gases for application to desiqn of
rocket combustion chaabers and exhausts,
turbojet engines, and indestrial furnaces
[ NASA-5P=30B0] R73-27807
INLET FLOW
Performance of low-aspact-ratio diffusers with

fully developed turbulent inlet flows. I - Some
experimental reselts, } -
[ASME EBAPER 73-FE=12] A73-35009

Performance of low-aspect-ratio diffusers with
fully developed tucbulent inlet flows, II -
Development and application of a performance
prediction method.
[ASME PAPER 73i-FE-13)] A73=35010
dpplicatian of compressibility correctiom to
calculation of flow in inlets,
273-3639%5
INSTRUMENT ERROES
Posslblllties for improving conventiomal ILS aystens
i 173-34479
INSTRUMENT PLIGHT ROLES
Flectrouic landing system satisfyimng IFR
requirements for air traffic, noting simpulated
ILS and ground <ontrolled approach operations
{DGLR PAPER 73-020] » R73-34494
XNSTROBENT LANDING SYSTEMS
" Air traffic control, discussing man machine
systemns, pultipath with ILS, target indicator
radars. and flight progqress strip preparation
k! L73-34086

=39

IOWA

Possibilities for improving conventiomal ILS systems
R73=34079

Compatible ILS imvolving pilot signal from
sicrowave osclllater and precision ILS involviag
11near antenna array of emitter elements

A73-30484

Mixed CTOL-QTOL traffic effects on air traffic
controller tazks, microwave landing and radiec
navigation hvstems, alrpoct operation and ground
eguippent
[4BB~-UH-05-713)

Plight-path control device for qanexatinq
curvilinear Eliqht path profiles using sicrowave
landing systems
FLGLE PAPER 73-016]

Electronic landing system satisfying IFR
requirepents for air traffic, noting simulated
ILS and ground controiled approach cperations
[ DGLE PAPER 73=-020] A73-34494

Helicopter steep angle approach limits during
instrument-quided landing comparison with
classical ILS method, describing flight
perforrance results
[DGLE PAPER 73-0261 o AT3A-34497

Rircraft microwave landing system development,
including conventional system history and
shortceomnings, program obdjectives and
igplementation schedule far ATC

L73-34887

A73=304492

A73-34611

Aircraft accident 1nvolvinq crash of Fairchild
Eiller FH-227b aircraft near Albany County
airpoit, Wew York oh 3 March 1972
[ NTSB=ARR=73=8]

Simuiated environment interference tests on
adjacent channel signal receivers for frequency
assiqaments of instrument landing systems
{ FAA-RD-73-1-Y0L=1]

Control and display testing for esir traffic
iastrument landing system

. [&D-759539] N73-26667
ipplication of microwave landing system to provide
cperational flellhllltv and improved capacity in
terminal area
[ FAA-RD-73~1431

Perfornance tests of visual approach slope
ipdicater (¥ASI) eguipwent and systems for
inproved terwinal area effectlvauess
[FRA-NA-T3-647

IBFTEGEAL EQUATIONS

Integral equatiocns for calculatinq incompressible
potential flows around profiles with suction and
blowing
[HASA-TD-F-149621

®73=-26018

R73-26E665

N73-27019

R73-27568

W73-27209

"INTEGRATED CIRCEITS

150 EVA inteqgrated drive generator for aircraft
electrical systeas.
273-35253
INTERFERENCE DRAG
Effect of interference of engine jet on
aerodynasic characteristics of lifting surface
induced by horizontal or vertical Jet
{NASA~PT=-F=~ 1495861
INTERFERENCE LIPT
Effect of interference of emngine jet on
aerodynamic characteristics of lifting sarface
induced by horizontal or vertical det
[ NASA=TT-$-14956) s
INTEENATIONAL COQPERATION
The Concorde manufacturing consortxum - an
exercise in international enqineering
collaboration.
; [ SAE PAPER 73035G%
IWVISCID FLOW
Conputation of three dimeansional flows about
aircraft confiqurations.

¥73-26292

N73-26292

AT3-34698

A73-36158
Trensonic inviscid flows over lifting airfoils
vith embedded shock wave using methed of
integral relatioms. :
A73-36212

{AIAR PAPER 73-6581
IONA
State airport system plan for Iowa - Velume 1
(FB~217531/31 ¥73-27192

State airport system plan for Iowa — Yolume 2
. TPB=217532/11 H713-27193



IFEHATIVE SOLUTION

ITERATIVE SOLUTION
Three dimensional jet £lap potential £low theory
based on vortex lattice method, comparing
iterative solution with slatted unswept bloen
flapped wing experimentel results

[AIAh PAPER 73-6531 473-36269

J
JEE AXIECRAFT
safety in the accident prone flight phases of
take-off, approach and landing.
A73-34085
¥TOL 4et transpoTt aircraft comsercial
applications, describing lift engine systen,
hover £light control, engine failure problems
arpd operating cost analysis

A73-38257
Status of international noise certification
standards for businpess aircrait.
fSak PAPER 7302861 173-34651

pynamic bahavior of light aircraft interaction
with jet transport vortex onh basis of accident
records and cuvmpater sisulation
{SAE PAPER 7302961 A73=-34660
Feasibility and optinization of variable-gecmetry
wing for jet amphibian business aircraft.
{SRE PLPER 7303301 B73-30683
Key factors in developing a future wide-bodied
tyin-djet transport.
[SAE PAPER 7303547 a73-34702
Bussian book - Aerodynamics and flight dypanics of
tarboiet aircraft /2n@ revised aed enlarged
editions.
47334900
JET BIRCHAFT NOISE
‘guiet' aspects of the Pratt & Whitney alrcraft
JT1150 turbofan.
[SAE FAPER 730289 ] AT73-3465%
Enoine cycle considerations for fature transport
aircrafta.
{5AF PAPBR 73D3u51 273-346393
Woise reduction modificatioas in 3730 and JT8D gas
turbine engine by singie staqe fan replacements
{sat PABER 7303461 A73-3486%94
Honoqraph - Tuo causality correlation techniques
applied to jet noise,
AT73-35150
Jaet aircraft noise research, emphasiziag pure jet
pixing aoise, shock vave associated noise, and
tailpipe noise produced in engine or nozzle exit

plane
273-35332
Engine—over-the-ving noise research.
[LXAR PAPER 73-631}% AT73=36190

velocity decay and acoustic characteristics of
various nozzle gecometries with forvard velocit¥.
(AI2A PAPER 73-629] 473-36256

SST epvironment impact aspects in areas of fuel
and oxygen coasumption, neise, sonic boonm,
stratospheric pollution and clipate podification

273=-36906

Hot gaseous jet noise emission calculation for
dependence on turbulent flow characteristics
based on Lighthill theory, using computer program

A73-36997

Development of aircraft configquratiom for
reduction of jet aircraft wolse by exbhausting
engine gases over upper surface of wing
[FASRA-CASE-LAR-11(87-11

Cold flow tests of factors affecting moise
suppression aad thrust loss of divergent lobe
supersopic jet noise suppressor
{NASA-TH-X-2820]

perfarmance data for three turbofan engine
confiqurations with bnoise redaction features
tested over ranqe of flight conditions
[¥aSA-CR=121258 1]

JBRT EWGIEE FUELS

JFTOT - A new Fuel thermal stability test /&
summary of a Coordinating Research Council
ackivity/.
FsA® PARPER 7303831

Military and civil djet aircraft £fuel
specifications, discussing additives types, test
procedures and quality control complexit

N73=-26008
N73-26992

R73-27707

A73-34722

¥
A73-34848

SUBJECT INDEX

Research projects conducted by orqanizations of
Wational Research Couwncil of Canada on
structural analysis, 4et fuels, aic pollution,
and very low frequency pavigation
[DHE/NRE-1973 (1) ] H73-26970
Comparisen of pilitary and civil jet engine fuel
specifications and test procedwres for fuel
performaice and guality coBtrol
¥73-26972
Comparison of nitrogen oxide emissions preduced hy
hydroqen combastion with enissions produced by
jet enginme fuels at simulated cruise conditions
[ ¥1.SA=-TH-X-56B25E7] NT13-2780L
JET ENGIFES
Beview of engine maintenance concepts applied to
vwide body jets. ’
{ S2aE PAPER 73G379] A73-34714
Jet enqgine malfunction diagnesis - The sensing
problem, candidate solutions and experimental
resuits.
AT3-35283
Analysis of technigues and eguipment required to
conduct test of jet aircraft engine models in
wvind tunnels
H73=-26245
Test parameters and methods used in Soviet Unlon
for jet engines
[Ap=7609631
JET EIHAOUST
Velocity decay apd acoustic characteristics of
various nozzle qecbetries with forward velocity.
[ATAR PAPER 73-62%1) a73«36256
Development of aircraft configuration for
reduction of det aircraft noise by exhausting
engine gases oVer upper surface of wing
[N2SA-CASE~LAR-11087-1] N73-26008
pevelopment of transsissoneter for measuring
optical transmission tbrowqh aircraft et engine

N13-27T714

exhausts
TAD-7600507 W7 3=26467
JET FLAPS
Discrete vortex aethod of two-dimensional et flaps.
173-34179

v/570L hydraulic controls imcluding internal and
exterual blewn et flap and augmentor wing,
describing integrated flight contrel actuator
packages and aircraft copfiguration

173-35B51

2 jet—wing lifting~surface theory using elementary
vortex distrikutions.

{AIAR PAPER 73-6521 a73-36207

Three dimensional jet £lap potential f£lov theery
based on vortex lattice method, comparing
jterative solution with siatted uwnseept blown
flapped wing experipental results
[AIAA PRPER 73-653]

JET FLOW

A three-dimensional wing/jet interaction analysis
including jet distortion influences.
[ATAR PAPER 73-635)

Effect of interference of engine jet on
aerodynamic characteristics of 1ifting surface
induced 4y horizontal or vertical jet
[NASE-TT-¥P-14956 1

JET IAPINGEMENT

Rffect of interference of engine jet on
asrodynagic characteristics of lifting surface
induced by horizontal or vertical jet
[NASA-TT=F=14958 ]

JET HIXING FLOW

det aircraft noise research, emphasizing pure -et
pixing noise, shock wave associated noise, and
tajilpipe noise produced in engine or nozzle exit

A73-36260C

A73-36209

N73-26292

w73-26292

plane ’
173-15332
An evaluation of hypermixzing for VSTOL aircraft
auqoentors.
[AIAA PAPRR 73-5541 A73-36208
JET PUHES

Venturi exhausts for air punping augmentation in
ram air operated aircraft heater or cosbustor,
discnssing experimental data on suction variatien
173-36396
JOGBRNAL BEARINGS
Experimental investigation of air bearings for gas
turbine eagines.

[ASLE PEEPRINT 73iM-2B-1] 473-34981



SUBJECT IEDEX

Belicopter tail rotor teeter hinge with Teflon
conical jourpal bearing allowing axial and
radial preload inservice adjustment, discussing
oscillatory loads and tesperature effects
[AHS PAEERAINT 7621 A73-35085

K
KALNAN FILTERS
Design of extended Kalman filter for detection and
ranging of groupd radar from aircraft
[Ap-760764) H73-27158
KERNEL FOMCTIORS
& kerpel fusction wethod for computing steady and
oscillatory supersenic aercdynamics with
interference,
.TALAd PAPEE 73-670] A73-36221

! L
L~10%11 AIRCRAFT

L-1011 airc¢raft hydraulic system layout and
installation techniqgues with modular design anpd
plug=-in cartridges for Hurphy law error
rednction duripg servicing

A73=34523

The successful nse of composites in the L-1011
Tristar commercial transport.

AT3-24815
LAMINAR BOUNDARY LAYER

Force esasnrements apd pressure distributions ap
three Gottinger airfoil profiles during
transition froa laminar to tnrbulent boundary
laver flow
[HASA-TT-F-1459591 W73=-26000

LABINATES

The succaessful use of coaposites in the L-1011
TriStar commercial transport.

A73=34815

Reinforced plastics: Conference, Karlovy Vary,
czechoslovakia, Kay 15-17, 1973, Lectures

A73-36460

Besponse of genmeral laminated plates to applied
loads with coupling between bending and
extensional modes of deformation

: N73=-27488
LAND USE
. Guide for airport planning and development to
.identify and resolve environaental problens
caused by air pollutien, water pollution, and
aircraft noiss
[PB-219957/8% . i N73-27187
LANDING AIDS

Censiderations concerning the design of an

electronic landing display for ST0L aircraft
AT3-54478

TACAN based SETARC and L band DME based DLS
approach and landing systems for military
aircraft, discussing time diviszion multiplexing
and antenna array
[ DGLE PAPER 73-0191 A73-34493

Aircraft microwave landing syster development,
including conventional system history and
shortcowmings, progqram objectives and
implemeptation schedule for ATC

A73-348611

Parformance tests of visual approach slope
indicator (VASI) eguipment and systems for
improved terminal area effectiveness
[FaA=-NA=73-64] W73-27568

LANDIRG GERR .

Further developments in surface effect takeoff and
landing s,stem congepts - Application tc hiqh
performance aircraft.

A73-34293

Further developments in. surface effect takeoff and
landing systewms concepts - A pmulticell systen,
{CASI EBAPER 7671181 A73-34294

LARDIRG INSTRUMERTS

Bffects of pew lacding approach procedures on
cockpit design and possibilities of taking thenm
into account
[HBE-UH-0T7-731 B73~34485

LARDING SIMULARTICR R

Simulator analyzié of effect of eegine response
characteristics on approach and lamnding
cperations oOf powered 1l1ift aircraft with
externally blown flaps
[HASA-TH=-X-£2265] ¥73-26021

=41

LIPT AOGHERTATION

LANDING SIEES
Evaluation of alumioum honeycomb core landing mat
with medified hinges
FAD-7588401 ‘ N73-27186
LARGE SCALE INTEGBATION
Cistom LST technology utilization in loe volume
,avionic systeas, discussing handerafted chip
design, full wafer, array logic and HOS cell
approaches and costs
R13-35227
Hodular BOS LSI digital data bus System desiqo for
inteqrated avionics and remote sensors
interconnection in aerospace vehicles
a73-35232
LASER OUTPIYS
Reflection coefficients for eires, cables, ropes
abd chains from scanning laser radar, discussipqg
- wire avoidance systen for airplanes and

helicopters
AT3-350421
Laser measurement of high=altitude aircraft
enissions. .
[AIaA PAPER 73-7041 A73-36253
LASERS

The application of a scanhning laser Doppler
valocimeter to trailing vertex defipitiom and
alleviation.

[AIRZ PAPER 73-6580) A73-36231
LEADING EDGE SWUEEP -

The prediction of turbulent heat transfer and
pressure on.a swepit leading -edge near "its
intersecticen with a vehicle.

[AIAA PAPER 73-677] 373-36228
LEADING EDGES

Buccessive approximations for calcunlating
supersonic flow past wings with subsonic leading
edqges

A73-38347

Caiculated leading-edge blunptness effect on
transonic compressor noise.

[2Iaa PAPER 73-633] A73-36192

A couaceptual study of leading-edge-vortex
enhancement hy blowing, .

[AIAA PAPER 73-656] A73-36210

Equivalence rule and transonic flow theory
involving lift,

: L73-36328

Solutien of the prodlem of the flow past a
V-shaped wing with a strong shock wave at the
leading edge

273-37011
LE¥AR JET AIRCRAPT

Mrosaft accident involwing Lear et aircraft
following takeoff from Atlanta, Georgia Airpoert
on 26 Feb. 1973

[ NESB=ARR~T3-12] N?3-26036
LIFE RAFTS
Certification proqram for the DC-10 slidesraft.
173-35807

TLIFT
Test techpiques for high 1ift, two-dimensional
airfoils with boundary layer and circulation
control for application to rotary wing aircraft,

A73-3U292
Vortex-lift prediction for cooplexr wing planforms.
A73-34438
Some effects of camber on swept-back wings.
[ SAE PAPER 7302987 AT73-34651

2 kernel function method for computing steady and
oscillatory supersonic aerodynamics with
interference.

{AIAN PAPBR 73-670] A73-36221

Equivalence rule and transonic flow theory
involving lift,

A73~36328
knalysis of nonhomogenecus flow associated with
two dirensional propnlsive lifting systea based
on flow with energy addition
[ BASA-CR~2250] W73-25997

Equivalence rule and transonic flows involving
lift around thin smooth configuration with swept
leading edge
[AD-7603449] H73-26082

LYFT AUGHMERTATION

A4 jet-wing lifting-surface theory usinq elementary
vortex distributions.

[AZAR PRPER 73-652] ’ A73-38207



LIFT DEVICES

A three-~dimensional vwing/iet interaction analvsis
including jet distortion influences.
[ ATAMA PAPEE 73-655} A73-36209
Simulator analysis of effect of endqine respohde
characteristics on approach and landing
operations of powered 1ift aircraft with
externally blown flaps
[ NASA-TH-X-62265] §73-26021
Hind tunpel tests to determine acoustic properties
of Jet augmented 1lifting flap ceafiquratien
[HASA-TT-F=14951] K73~-26030
Propulsive-lift technolegy progqram for developnent
of sbort takeoff aircraft propulsion systems and
1ift augmentation devices
E73-27009
Desiqn, development, and evaluation of
Buffalo/Spey Angqmentor-Wimg research aircraft
using internally blown £lap for lift augmentation
N73-27010
LIFT DEVICES
Fundanental aspects of noise reductiop from
powered-lift devices.
{SAE PREER 7303761} A73-34715
LIPT PANS
2nalvysis of reverberant-field noise produced by
three 1ift fanm models operating at various rotor
tip speeds
[ BASA~-TH-X—-68243] AT 3-260184
Prelimjnary design analysis of quiet inteqral fan
1lift enqines for VTOL transport applications in
naext decade
[ HASA-CH-1209691 N73-26796
LIFTING BODIES
Aetodype unmanned wingless reconnaissance
aircraft, covering hoveriusg capacity, internal
flow duct for conventiomal £ligqht, fligbt test
results and stability characteristics
AT73-34255
Analysis of the aerodynamic characteristics of
devices for increasing wing 1lift. IXT =
Influehce of gronnd proXxitity on the aercdynamic
characteristics of the flaps
373-37022
LIGHT {(ViSIBLE RADIATION}
dnalysis of products and techniques for reducing
reflections of light from helicopter
windshields, rotor blades and rotor hub assembly
[AD-761127] N73-279037
LIGHT ATIRCRAPT
hutonated prediction of light aircraft performance
and riding and handling qualities.

{SAE PAPER 730305) A73-34666
Ose of honeycowb apd bonded stractures inm light

aircraft.

[ SAE FAPER 7303071 AT3=-348667

applications of advanced aerodynamic technology to
liqght aircraft,
[SAE PAPER 730318] AT3-3U676
stall/spin studies relating to light
gengral-aviation aircraft. .
[ SAE PRPER 7203201 273-34678
shrauged Q-°FaN propulsor for light aircraft,
discussing propulsion systemn performance,
weight, noisge and cost trends
{ SAE PAPER 730323] a73-34680
STOL 1igbt aircraft wing with circulation contrel
througk blowing around trailing edqge, boundary
laysr control through suction, leading edge
modirication and increase in chord lenqth

[ SAg PAPER 7303281 A73=-34682
Ap ipeupensive, full-scale aircraft fatique test

systen.

{SAE PAPER 730341) 373-30692

pevelopment of techniques for predicting point and
path performance of light aircraft
[ NASA=-CR=22721 N73-27022
LIGHTHILL GAS MODEL
Hot gaseous jet noise emission calculation for
dependence on turbulent flow characteristics
hased on Lighthill theory, using computer progran
273~-36997
LIFNEAR AERAYS
Conpatible ILS involving pilot signal from
microvave oscillator and precision YLS involving
linear antenna arravy of emitter elesents
R73-38484
fependence of sidelobe level on randon phase error
in a linear array antenha.
473-356397

A=U42

SUBJECT INDEX

- LIQOUIR ATOMIEZATION

Airswater mist spray coolant for high qas
tepperature and pressure environment at gas
turbkine inlet

A73-34388
LIQUID CRYSTALS

Liquid crystal appreoach to integrated programmable
diqital displays and aircraft control,
considering flat panel digital-matrix display

A73-35234
LIQUID BYDROGEHN

The unze of hydrogen for aircraft propulsion in
view of the fuel crisis.

A73-35469
LOADS {FORCES)

Response of general laminated plates to applied
loads with coupling between bending and
extensional modes of deformation ;

¥73-27488
LOCKEEED AIRCRAFT

§F=12 aircraft flight loads measurement progranm
with strain gage bridges in fuselaqe, fuel
tanks, control surfaces and left wing

AT3-35u84
LOGIC CIRCUITS

Expanded built-in=-test for advanced electrical
systems for aircraft. .

' ! 273-35248
LOGISTICS

Analysis of military aircraft refumeling and
rearning operations in forward areas to show
orqarization, doctrine, and eguipwent = Vol. 1
rap-7605241 ¥73-27QU6

Analysis of military aircraft refusling aand
rearping operations in forward areas to show
organization and equipment Teguired - Vol. 2
[ap=7605251 HT73=27047

LOGISTICS MANAGEMEHT

Conputerized approach for aerospace electronic
components standardization for procuresment cost,
logistics and warehousing problens raduction and
reliability inprovement

&73-35260
LONGITUDIFAL CONTROL

analytical design of aircraft manuval control
sEystens.

273-36601

Equations of motion and response curve fitting
gethod For determining transfer function
coefficients of longitudinal aircraft motion
{DLR-FB=73=39} W73-26034

pesiqn and development of fizxed gain control
systen for longitundinal axis of C-1¢1 aircraft
fly-by-wire control
[ap-7607631 . R73-27038

LONGITUDINAL STABILITY

Longitudinal motion of a transport aircraft during

steep landing approaches
a73-33482

Longitudinal stability derivatives from flight
data by model with automatic parameter adjustmeat
TDLE-FB=73=-131] N73=26033

analysis of minimum longitudinal stability for
large delta wing trassport aircraft during
lanling approach and touchdown using in-flight
simalaticn technigques
[AD-~761120] N73-2T036

LOOF ARTENMAS

ground and flight test results for standard VOR

and double parasitic loop counterpeoise antennas.
2173=-35T00
LORAK

1ow cost data processor and display for ICHWI,
DMEATACAN, LORAN or range/range difference radio
navigation systems in a®erospace applications

173-352132
LOW ALTITUDE

Ainalysis of pressare distribution on plape ground
gurface under aircraft flying at lov altitude
with subsonic velocity
[ FFA-RU-634-PT-2] ¥73-27206

LOR ASPECT RATIO

perforpance of low-aspect-tatlio diffusers with
fully developed turbalent inlet flows. I - Some
experinental results.

[ASME PAPER 73-FE-121 173-35009



SOBJECT INDEX

Performaace of low-aspect-ratio @iffusers with
fully developed turbulent inlet flows. I -
Development apd app11cation of a performance
prodiction methed.
[ASHE PAPER 73-FE-13}

LOW SPEED WIHD TUMNELS .

Oblectives of dynamic tests in low speed wind
tunnels and techniques for medsuring oscillatory
derivatives and trausxent notion effects

H73-26244

Fluid motion problems in desigo and operation of -
low speed and transonic wind tunmels
[ AGARI-R~602]

LOW TEMPERATURE TESTS

Low temperature tests of elastomeric bear;nq .
rotors on QH-58 helicopte: -
[AD 7544577 ° W73=26490

LO¥ VISIBILITY

Low visibility/bad weather aircraft landing
systems desiqn, discussing developmental stages,
for all weather landing implesmentation,
automatic landing control and pxlot visgal
discrinmination problens

273-3501Q

N73-26279

AT3I-34481
Inalysis of visibility conditions during aircraft
landing in radiation fogq .
) ' ‘ ©A73-35540
Lager observations of dense natural fog to
determine backscatter and slant range visibility
for aircraft land;nq ¢perations
. {AD=-7601281
LUBRICATING OILS .. .
dircraft engine fuel and oil differential
temperature .measurenent via platinum prohes,
specifying sensor sensitivity, calibratiom,
circyit operation and data reduaction

N73-26511

" A73-34607
bifferential temperature measurements in epgine
fluids.
27336071
LUBHICATION

Grease lubrication of helicopter tramsmissions.

[ASLE PREPRINT 732aM-22~13% A73-34980
Elastohydrodynaaic principles applied to the

design of helicopter components.

T 283 PREPRINT 770] A73-350848
Performance tests of gas turbine engine mainshaft

roller bearings to determine stress and

lubrication parameters

[AD-7605631

~ M

MACHIHE TOULS T
Interactive computer graphic display and interface
systen effectiveness for proqrammlnq nuperical
control operations for toollnq ‘and part
pachining in aireraft product1on
fAHS BREPRINT 7531
MACHINTHG
Stepped aluminua extruszons - Desiqnlnq for
business aircraft.
[ SaE PAPER 730308] AT73- BHBEB
Recoqnition and control of abusive machlnlnq
effects on helicopter: components.,
fAHS PREPRINT 7501
MAGHNETIIC MEASURBMENT s
Developnent and qualification of a naqnetxc .
techaique for the nondestructive measureaent of”
residual stress in CH- H? A rotor blade spars.
[AHS PREBRINT 752) ‘ 473-35080
HlIH!lIHABILIT!
Review of engine amaintenance concepts applied tao
wide body jets. -

H73-27426

m A73-35081

C 573-35013

[SAEZ PAPER 730375) i . T OATI-34714
MAINTENANCE : !
Design and feasibility analysis of
field~replaceahle rotor, blade pocket A N
[ AD=7599561] H73-26038

MAN MACHIHE SYSTEES . . i

air traffic control, discussing aan machine
systems, multipath with TiS, tarqget indicator,
radars apd flight PLOJIess strip preparatlon :

A73-340B8&

Interactive comuuter qraphic ﬂ;;plav and 1utetface
systen effectiveness for proqramminq numérical
control operations for teouling and part
aachining in aircraft prodanction

[AHS PREPRINWT 753] A73-35081

A=B3

HATHEHATICRL HODELS

HANAGEHENT NETHODS

Stuttgart airport noise abatement supervisor tasks
and experience, describing routiang
specifications, landing and takeoff procedures
and traffic flow
{DGLR BAPER 73-022}

Hapagement approach to integration cof B-1
avionics, discussing engineering problens,
£light tests, electronic equipment and interface
requirements

A73-30495

A73-35219
HABAGEHNENT PLANNING
Helicopter deslqn and productlon cost target 'and
tradeoff considerations based on past prograhs,
supplier guotations, governaent documents,
estipating practices and functional reqnirements
[ AHS PREPRINT 712 173-35058
Planning of short hauwl air tranSpartatlan systen
hased on computer simslation of various concepts
T PAA-DS=-T3-2] ¥73-26026
Revie® and analysis of air carrier/reliever
airport grant allocations and technological
forecast of airport demands

[ FAA-AV=-72-41 N73~-26253
Tables of data for airline, eGODOﬂlc inpact

comnputer model ~ Vol. 2

[AD-749491] ' N73-26589

BANUAL CORTROL
4 manuwal-control approach to developnent of VIOL
automatic landing ‘technology.
[ AHS PREPRINT 74271 - B73~359075
Analvtical desigun of aircraft mannal control
systemns,
A73-36601
HARTINE ENVIROHBEHTS
De81qn technology of aeanautlcal satellite
cobmunication system for air traffic cosntrol
over Atlantic Ocean
[ FAA=ED-17-1]
HARKET RESEARCH' . )
Harket trends and technical proqress in small gas
turbine engines for general aviation and
executive aircraft and helicopters

¥73-27108

373-34047
Secund generation supersonic transport, discussing -
fuel costs, changing markets,, travel patteras,
electronie displays and sound suppressor
developmant
[ SAE PAPER 7303849] A73-34697
Transport cargo aircraft design ;equirements and
supporting grouand system, concepts in view of
future matket demands Vlth epphasis on economic
constraints .
[ SAE PAPER 730352] A73-34700
Market economic envirohment chanqe effects on air
transport design amnd use . examining 747
operational requirements in terms of carqo load
factor, passenqger fares and 1abor costs
[ SAE PAPER 730355)
HASS DISTRIBOTION
Calculation of the matural frequencles and the
prlnc;pal modes of helicopter bhlades.

A73-34743

A73-37090
MATERIALS SCIENCE
Emerqging aerospace paterials’ and fabrication
techaniques, .
. X A73-35841
HATERIALS TESTS . f N .
Developrent and problems of ‘tésting prepreqs for
the purposes of the Czechoslovakian aircraft
industry
A73-36459
HATHEHATICAL HODELS
' Investiqation of reactionless node stability
character1st1cs of a” atiff 1np1ane hingeless
rotor system.
{AHS PEEPRINT 734) A73 35070
Ak dybamics approach to helicopter transmission
noise reduction and improved reliability.
{ A0S PREPERINT 772] AT3-350490
Computer analysis of the influence of solid state
distribution or aircraft power generatiop.
A73-35250
Fundameatals of aerodynaulc sound theory and, flow
duct acoustics,
A73-35331
dircraft vake vortex transport acdel.

[AIAF PAPER 73-67971 " A73-36230



BATRICES (HATHEHAFICS])

Modeling problems ip air traffic control systeas.
L73=-36427
airport sinulation program describing passenger
flow and scheduling considerations, including
automobile parking, baqgage handling, rapid
transit, arrival and departure peaks aand
pagsenger decisions

473-36841
Computer models for air traffic conhtrol systen
siosulation.
) A73-36B43

furbine engine control system design based ob
linearized and nomlinear mathematical models
accounting for thermodynamic performance
A73-36995
HA¥RICES (MATHEBNATICS)
Belicopter engineering applications of
antiresonance theory, showing eigenvalue natare
and matrixz iteration determipation of
antiresonances
[ARS PREPRINT 736)
MATRIX METHODS
B comparison of structnral test results with
predictions of finite element apalysis.
[SRE PRPER 7303407
ACDONNELL DOUGGLAS AIRCRAFPE
Technica) basis for the STOL characteristics of
the McDomnell Dougqlas/USAF ¥YC-15 prototype
airplansa.
{SAE PAPER 7203861
MEASURING INSTRUMENTS
International Aerospace Instrumentation Symposium,
19th, Las Vegas, Wev,, May 21-23, 1973,
Proceedings.

L73-35072

2T3-34691

273-38711

L73-34501
BECHANICAL DEIVES
Belicopter power transfer systens apalysis in
terns of weight reduction and reliability
improvenent
ITAHS PREPRINT 7731 273-35091
Helicopter turboshaft emgine vibration rcduction
through engine-airframe irterface compatibility
design and torsional stability of drive traias
with automatic fuel control
[aHS PREPRINT 7741
MECHARICAL FPROPERTIES
The residual strength characteristics of stiffened
panels containing fatigue cracks.

A73=35092

173~308888
Emerging aerospace nmaterials and fabrication
techniques.
A73-35841
HEBBHARES

Suitability determipation of redesigned IW18
penbrane as expedient surfacing for
waterproofing and dustproofing hastily prepared
airfields for operations of C-130 aircraft
[AD=-T7610891 N73-27190

MENTAL PERFORHANCE

inalvsis of self-destructive tendencies created by
psychological stress and relationship to
aircraft accidents

[FAA-2K=73=51 N73-27016
MERCURE AIRCERAFT
Test on faselage nodels at reduced sizes.
AT3I-35443

HETAL FATIGUE
The residual strength characteristics of stiffened
panels containing fatique cracks.
A73-34888
on the influence of single and maltiple peak
overloads on fatigue crack propagation in
7075=-T6511 aluainun,
A73-34889
METAL MATRIX CONPRSITES
inalysis of properties of fiber reinforced
materials with plastic and metallic matrix
cosposition and application to gas turbine engines
R73-27476
Application of composite materials to reinforce
metallic structures for low cost improvepent in
structural stability of airframes
N73-27485
pevelopnent of fiber reinforced composite
paterials for application to air breathing
engines, aercbautical vehicles, and spacecraft
CORPORENtLS -
ET73-27491

SUBJECT INDEX

HETAL GXIDE SERICOHRDUCTORS
Custon LSI technology wtilization in low volume
avionic systems, discussing handcrafted chip
desiqn, full wafer, array logic and ¥95 cell
approaches apd costs
a73-35227
Kodular MOS LSI digital data bus systea design for
integrated aviomics apd remote sSensors
interconnection in aerospace vehicles
AT3-35232
HAETAL PLAIES
The residual strength characteristics of stiffened
panels containing fatigue cracks.
_ a73-34488
HETAL-METAL BORDIRG
Use of honeyconb and bonded structures in light
aircraft.

[ SAE PAPER 7303071 A73-38667
HETEORGLOGICRL PARAMBTIERS
vevelopment of methods of forecasting
neteorological conditions for aviation
A73-35912

BETEOROLOGICAL RADAR
Turkbo and jet powered general aviation
aircraft-borne weathervision nemory ragar systenm
with digital processing technique to eliminate
direct view storage tube
[ SAE PAPER 730316]
BETEQRGLOGICAL SERVICES
hn auntoratic systen for broadcasting weather data
to intermational civil aviation

L73-38674

A73=-34962
METEOROLOGY
Russianh book - Analysis of aeteorological
conpditions for aviation.
173=-34539

HICROWAYE BQUIPHENT |

Mired CTOL=-QTOL traffic effects on air traffic
controller tasks, aicrowave landing and radle
navigation systems, airport operation and ground’
equipwent
[ MBRB=-0H=05-73)

Flight-path contrel device for generating
curvilinear flight path profiles using smicrowave
landing systens
[ DGLR PAPER 73-016]) AT3-34492

aircraft microwave lacding systes development,
including conventioral system history and
shortcomings, progran objectives and
implementation schedule for ATC

R73=34487

AT3-34611
Tachnigues for digital-microwave hybrid real-time
radar simunlation,
A7T3-35303
application of microwave landing system to provide
operational flexibility and improved capacity in
terninal area
[FPAa=-BD=-73-1431]
BMICEOWNAVE OSCILLATORS
Compatible ILS involving pilot siqpal from
picrovave oscillator and precision Ii5 involving
linear antenna arra¥ of emitter elements
A73-3540B0

w73-2701%

- BICROWAYE TRARSHISSION

Diversity and selection effects for improving
microwave relay link performance
[ AD-T7566051
MIDAIR COLLTSIONS
pigital synchronization of synchronous collisicn
prevention systems in aviatien

N73-27101

A73-384380
alrcraft accident involving midair collision of
Convair 340 and DAC-6 near Appleton, Wiscomsin
o1 29 June 1972
[ ¥PSB-AAR-73-9 ] N73-26016
pPerforsance of pilots under sinulated conditions
to determine response to anti-collision warnings
{ FAM=-AM=T73-€]) N73-27015
BEILITARY AIR PACILITIES
Catalogue ipndexes to lecal weather forecasts
[AD=-76005%1] N73-26648
NILIZARY AIRCRAFT
TACAN based SETAC and L band DME based DL3
approach apd landing systems for military
aircraft, discussing time division aultiplexind
and antenna array

f DGLE PAPER 73-D19] 373-30493



SUBJECT INDRX

The Air Force/Boeing advanced mediuam STOL
trassport prototype.’
[ SRE PAPER 7303657 A73-30710
Technical basis for the STQL characterlstlcs of
the McDonnell Douglas/0SAF ¥C-15 prototype
airplane,
[ SAE PAPFR 7303661 a73=34711
ipplicaticns and concepts for the imcorporation of
conp051tes in large.military transport aircraft.
- AT3-34816
Nilitary aircraft onboard Digital Avionics
+ . Information Systen for computerized 1nteqrat10n
of navigation, gquidaunce, weapon delivery,
. cockpit display, coamunication, flight control
and enerqy malagenent
R73-35202
The C-uGT. a STOL transport for mamy applications
- AT73-35666
US!P aircraft structaral inteqrity requirepents,
discussing safety and durability concepts for
designing, evaluating and substantiating futunge
systens
A73-36169
Civil apd military aircraft
A73-36689
statlst1ca1 analvs1s of couanting accelerometer
data obtained on Navy and Marine fleet aircraft
fropm 1 Jan, 1962 to 1 Jam. 1972
[AD=-76032117 R73-26081
Hydrolytic stability of polyurethane potting
compounds in Navy aircraft
{AD-759972] N73-26604
Sinultaneous equation production fuscticns for
decisions pertaining to sea-based tactical air
TeScuLces
. K73-26612
Proceedings of conference on nilitary applications
of ¥/STOL aircraft to include current and
proposed research pro1ects to peet military
requnirenents
[ AGARLD-CP- 126-70L—1] N73-27000
Review of V/STOL aircraft research and developneat
programs to increase effectiveness of aircraft
and develop mission improvements
' N73-27001
Design concept, operational performance, and
pilitary employment of Av-6h Harrier aircraft
. NT3-27005
Desiqn, development, and f£light characteristics of
¥2K 191 B V/5TOL strikesrecomnnaissance aircraft
N73-27006
Des;qn, developrent, and requirenents for short
takeoff transpart aircraft for military
applications using civil aircraft production
procedures
. . R73-27011%
Development of digital computing system, for
synthesis and optipnization of m111tar7 flight
vehicle preliminary desiqns i
[AD-7605681 W73~27065
analysis of military aircraft refneling and
rearaing operations ia forward areas to show
orgapization, dectrine, and equ:.pment - ¥ol. 1
{2ap-760524] . ¥73-27046
Analysis of military aircraft refueling and
rearming operations in forvard areas to shaw
orgapization and equipment requxred - Yola. 2
[AD-760525] . R73-27047
AILITARY AVIATION .
Few constraints of nllltary av1ation
T 373-36684
MILITARY HELICOPTERS <
Future techmology and economy of the VTOL -
aireraft; International Helicopter Forum..10th,
Bueckeburg, West Germany, June 5-7, 1973,
Proceedings
173=-34251
Progqress in the developpent. of a practicallv
applicable VTOL aircraft with low disk loading
. AT73-34254
#ilitary VTOL combat and commercial efficiency
consideratians, including convertaplane
substitution, Mach number effects and reverse
flow .on blades, rotor desiqn and speed limitations
- - 273-34256
The application of systenm amnalvsis technlques for
the solution of complex helicopter crew station
design problems.
{A#3 PREPRINT 723] a73=-35064

A=B5

MULTIPLEXIRG

U.5. Aray helicopter vibration data for OH-6R,
OH-58A, DH-1H and CH-S4B podels”obtained from
triaxial accelerometer locations, presenting
spectral and statistical analyses
(AHS PREPRINT 763] AT73-35086

LowW temperature tests of elastomeric hearlnq
rotors on OH-5B helicopter
[aDp-759957] N73=26490

analysis of military aircraft refueling and
rearming operations in forward areas to show
organization, doctrine, and eguipment - Vol. 1
[AD=T760528] . W73-270U6

inalysis of military aircraft :efuelxng and
rearning operations in forward areas to show
organization and equipment requlred - VYol. 2
FAD-760525] N73-27047
BILITARY TECHNOLOGY

Air Farce propulsion aintenance concepts.

[ SA® PAPER 7303731 B73-34712

WAETON 733 Proceedings of the Rational Aerospace
Electronics Conference, Dayton, 0h10. May 14-16,
1973,

AT73=-35201%

Analysis of air space control, problems associated
with military operations and development of
doctrine for improved counand and control
faD~7610341 H73-27573

KIFNICOXPUTERS ' ' '

Airborne flight-test straln gage instrumentation
from imstallation, calibration .and data
recording and reduction stauap01nt dlSCﬂSSlﬂq
ground and airborne minicomputer use

173-35842
BINIAUN DRAG

The development of reciprocating engine .
installation data for gereral aviation a1:craft.

{ SAE PAPER 7303251 273-34681
MIHAGE 2 AIHCRI?T

Flight control and flight transition prnblens of

Passault Mirage 3 (5} alrcraft
: N73-27402
BISSILE S!STBHS -

B-52 .aircraft-borne shart range attack nissile
weapon system air conditioner thermal
pummuwfﬂhuunvmhhwnmnmunt
apd air distribution in heat exchnnqers ’ .
[AIAR PAPER "73-723] o 173~36340

BISSION PLAHNHIRG !

Digitally integrated cnckplt simdlation facility
for display systems and avionics to plan
»issionshuman program and au:horne equipment
requirenents .

RT73=35226
BODAL BRESPONSE

On the question of adequate hingeleSs roter

podeling in flight dymamics.

{ AHS PEEPRINT 7321 oo AT73-35068
Forecast of mode variation subsequent to structure
nodifications B
173-37083

MODES {(STAKDING WAVES)

Helicopter engineering applications of
antiresonanc¢e theory, showing eigenvalue nature
apd matrixr iteration determination of
antjresonances

_ .[aHS PREPRINT 736) ' © TA73-35072
BOTION STAPILITY
Znalytical design of aircraft manual control
systeas. :
a73-36601
BULTIPATH TRAHSMISSICH
pPossibilities for improving convantlonal ILS systems
tOAT3I-3auTY
HULTIPBASE. FLOW

Shock wave pattern wvisuwalization and static
pressure distribution in supersonic diffusers
for pixzed flow superscnlc CORpPressors, "using
closed Freom loop test rig
[ASKE PAPBE 73-FB- 351 173-35028

MOLTIPLEXING

Flight test and demonstration of digital

pultiplexing in'a fiy-by-wire flight control
Tstem, ' ’
.. . a73-35225

Kultiplex data bus techuiques for digital '

avienics, dlscussing trapsmission pedia,
podalation methods, remote control and reliahility
A73-35231



HULTIPROCBSSING (CORPUTERS)

application of maltiplexzing to the B-1 aircraft.
A73~35247
p=1 aircraft electrical multiplex system.
A73~35309
HULTIPROCRSSING (COHPUTERS)

Aerospace meltiprocesser for A-7D aircraft digital
fly by wire flight control, discussing design
requirements, software development and reliability

A73-35223
HULTISPECTRAL BAND CAHERAS

Flight test of multispectral image dissector

canera onboard high altitude aircraft
KT3~27835

RACELLES
Hind tumnel tests to determine effect on cruise
per formance of installing long duct refan-~engine
nacelle on Dc B aircraft
[NASA=-CR=-121218] B73-26023
DC 9 refanned engine pacelle effects on cruise
drag considerir~ lateral spacing
[ HASA-CR-1212.- -
UASE PROGEAHS
RASA in general #:.uiation research: Past - present
- future.
[SAE PAPER 730317 ] A73-34675
3Sh airfrape structures program, discussing
antopated analysis and design, advaoced
compogites, suporsonic and hyperscnic vehicles
techrology, active controls, aircraft leads and
aeroelasticity prediction methods

H73=-26020

A73-36168
FATIONALL BIRSPACE UTILIZATION SYSTER
Proceedings of conference to develop area
pavigation svstem design concept for application
to matiopal airspace System for improved air
traffic control
N73-26664
CTAYIBE-STOKES EQUATION
Computational consideratiomns in application of the
finite element method for analysis of unsteady
flow arcuad airfoils.
A73-35138
HAVIGATION AIDS
Belicopter night apd bad weather navigation aids,
exawmining gqround-independent navigation, low
flight, obstacle warding, terrain detectors,
blind landing and optoelectric sensing
473-34258
Fliqht control problems dsring STOL landing
approaches, considering navigation aids, pilot
work load and £light safety
A73-34483
Airtrapsit - The Canadian demonstration interurban
570L service. )
FSAE PAPER 73(Q356]) 873-34704
A mannal-control approach to developament of VTOL
automatic laading technoloqy.
{AHS PREPEINT 7421
FA9IGATION INSTRUHENWTS
Rircraft VLF radio naviqation, discussing
propagation characteristics, Omeqa and Global
Navigation systems and histeorical development
[ SAE PAPEE 7303131 273~34673
strapdovn air navigation with dry inertial
instruments and bhigh speed general purpose
digital computer predicting systemn performance
b¥ position error apalysis

B73-35075

. A73-3521?
LH-33 airborne inertial navigation systen with low
cost precision instrumepts and piniatorized
digital computer, noting built-in calibration
and test capability for minimizing maintenance
a73-35212
Performance tests of four flight-director/sattitude
indicator displavs under three conditions of
sinulator motion and comparison with flight test
rasults
[AD-T76034%7
EAYIGATIOU SATBLLITES
Prospocts of automation of air traffic control
systeEs using satellites for radic pavigation
A73-34981

N73-2626R

SUBJECT IRDEX

peronautical and marltiwe traffic control by
stationary orbit navigation satellites,
discussing frequency ranges, ailrcraft distance
control, antenna arrays and moltiple data access

A73-35477

synchronous sateilite systems for civilian air,
ship and land vehicle traffic coatrol.
communication, naviqation and surveillance,
@iscussing technology requirements for
continental and gceanic systems
[AZIAL PAPER 73-583]

HIGHAT

deljcopter night apd bad Weather navigation aids,
ezamining ground-independent navigation, low
£1ight, obstacle warning, terrain detectors,
blind kanding and optoelectric sensing

L73-36075

. A73~-34258
WITRIC OXIDE
Parameters controlling nitric oxide emissions from

gas turbine coabustors.
A73I-36507Y
Mitric oxide emissiong £rom tube cambustor burning
prenixed gaseows propahe=-air mixture,
considering inlet conditiops for equivalence
tatios
473-35468
VWITROGEN DXIDES
Witrogen pxides from sepeisonic transports
affecting stratospheric ozoae depletion op solar
ultraviclet radiation
1aD-7611791
HOISE GENEBATORS
Monograph - Teo causality correlation technigues
applied to et neise.

W73-27722

273-35150
Pundamentals of aeredynamic sound theory and flow
duct aconstics.
373-35331
kotating blades and aerodynamic sound.
B73-3%333
DOISE INTERSITY
Social acceptability of heliports particularly
from the stabdpoint of noise.
A73-344481
Analysis of reverberant-field noise produced hy
three 1ift fan models operating at various rotor
tip speeds
[ NASA-TH-I-682431
HOISE POLLOTIOE
Tyrbine enqipe researcch activity evolution,
considering entry temperature increase,
pollution sources nonstationary aerodymamics and
aeroelasticity in coapressors, and noise problem
173-36991

N73-26G14

HOISE PROPAGATIOR
application of finite difference techniques to
noise propaqation in jet enqgine ducts
[ HASA-TH-X-68261] W73-26015
Design of ventilated walls for transonic wipd
tonnels with analysis of parameters affecting
noise generation
N73-2628B%
HOISE REDUCTION
Pilot oparation practices for helicopter noise
lewel reduction, with emphasis om flight
altitude increase and routing over noise
insensitive areas
A73-34442
#ixed CTOL-QTOL traffic effects on air traffic
controller tasks, microvave landing and radio
navigation systems, airport operation and qroeand
equipmant
[ MBB=UE-05=-731 273-314887
Noise reduction of STOL aircraft during lamnding
approach and takeoff via thrust reduction and
ateepest descent f£light paths
[ MEB-UH~06-73] A73-30488
Stuttgart airport noise abatement supervisor tasks
and experience, dascribing roating
specifications, landing and takeoff procedures
and traffic flou
[ DGLE PAPER 73-022]
Status of international noise certification
standards for business aircraft.
[ SAE PAPER 7302861 ' 173-314651
Proqress in the development of optimally quiet
turboprop engines and installations.
[SAE PAPER 7302871

173-34895

3173-34652



SUBJECT IKDEX

'Ouiet' aspects of the Pratt & Whitney Alrcraft
JT15F turbofan.
[ 5AE PAFER 730289] A73-34654
dircraft cabin noise reduction through coaposite
waterial insuniation, discussing engine noise
sources, aircraft fuselage transmission loss
characteristics, vibration damping and sandwich
structures
[SAE PAPER 7303397 A73-34690
Enqine cycle considerations for future transport
aircraft.
[[SAE PAPER 7303451 A73-38693
¥oise redection*sodifications in JT3D and JT8D gas
turbine engine by'single staqe fan replacements
[ SAE PAPER 7303467 ' n . osa : "AT3I-3u694
Profitable transpert engines for the env1ronnent
of the rvighties.
[ SAE PAPER 7303471 373-34695
Second qeperation supersenic transport, discussing
fuel costs, changing markets, travel patterns,
electronic displays and sound suppressor
developnoent
[SAE PAPER 7303491
Fukdamental aspects of noise reduction fron
povered-lift devices.
- [ SAE PAPER 7303761} A73-34715
Status of current develaopment activity related to
STOL propulsien noise reduction,
§ S4B PAPER 730377]
Desigqn studies of low-noise propulsive-1lift
airplanes.
T SAE P2PER 7303781 373=-34717
ar investiqation Of the vibratory and acoustic
benefits obtainable by the elimihation of the
blade, tip.vortex,.
{AHES PREPRINT 735] A73~35071
A dynamics approach to helicopter transmission
noise reduction and improved Iellablllty‘

473-34697

A73-38716

[AHS PEEPRINT 7727 ¢ A73-35090
Engine-over~the~wing noise tesearch.
[ALAA FAPER 73-631% . | A73-36190

Development of aircraft confiquration Ffor
redaction of jet aircraft noise by exhaunsting
enqine gases over upper surface of wing
{NASA-CASE-LAR-11087=1] N73=-26008

Subseonic intrimsic noise redoction of sound -

- pressure traasducers in air flow
[RAE~LIE=-TRANS~16601] K73-26687

dapular duct liner curvature for aircraft noise
reduction
{ HASR-TH-D-72771]

-Cold flow tests of, factors affecting noise
syppression and thrust loss of divergent lobe
supersonic jet noise suppressor
[HASA-TM-X~-28201 N73-26992

Desiga, developrent, and evalnation of Boeing 727
aircraft nacelle to conform to upper noise
reduction qoals )

[ PAA-RD~72-80-VOL-21] ¥73-27017

Design, fabricaticn, and £light test of Boeing 727
ajrcraft nacelle modification to reduce
aerodynanmic noise levels
Fap-75604507 .

Performance data for three turbofan engins
confiqurations with noise reduction features
tested over range of flight cond1t1nns
[HASA~CE-121258])

BOISE SPECTEA

Laboratory for the antomatic treatment of analog

siqnals

N73-26688

N73-27048

R73-27707

AT3-37088
Apnalysis of acoustic facturs involved in wind
tunnel tests to shov contribations from various
sourcaes
N73-26247
HOMDESTRUCTIVE TESES
Developnent and gualification of a magnetic
technique for the nondestructive measurement of
residual stress in CH-47 A rotor blade spars.
[AHS PREPRINT 7521 AT73-35080
Evaluatien of nondestructive testing technigues
for diffusion-bonded titaniuwm alloy aircraft
structures wsiag wltrasonic radiatior

[AD-7606731 ¥73-27035

OPTICAL RADAR

NOBRESOEKARCE
Helicopter enginsering applications of
antiresonance theory, showing eigenvalue nature
and matrix iteration determinatian of
antiresonances
f4H5 PREPRINT 7361
HOZZILE -EFFICIERCY
Analytical technique and cosputer program for
évalnation of airbreathing propulsion exhaust
anzzle performance
[ Ab~T750541 ]
HOZILE FLOW
Az evaluation of hyperalxing for V¥sTOL aircraft
AUGEERtOrs,
. [RIR2A PAPER 73-634]
HOZZLE GEOMETRY
VYalocity decay and acoustic characteristics of
various nozzle geometries with forward velocity.
TATha PAPER 73-629) AT73-36256
EUMBRICAL ANALYSIS
Computational Fluid Dynamics Conference, Pall
Springs, Calif., July 19, 20, 1973, Procesdings.
A73-35126

B73-35072

§73-27712

A73-36208

NUMERICAL CONTROL

Tateractive computer graphic display and interface
systen effectiveness for prograsming numerical
control operations for tooling and part
machining in aircraft production
{RBS PEEPRINT 753] 273-35081

herospace multiprocessor for A-TD aircraft ‘digital
fly by wire flight comtrol, discussing desiqgn
requirements, software development and reliability

! A73-35223

OFPSHORE PLATFORMS
0ffshore airport design, construction and
operation on basis of cost/bensfit
corgiderations, émphasizing ATC problens
qenerated by ILS localizer and glide path =mignal
reflection
A73-36682
OMEGA NAVIGATION SYSTEM
VLF and Omega signal air navigation at 3 to 30 kHz
supplementing VOE-DME:and Loram-2 pavigation
Erequencies, considering transmission technigues

R73-345614
ViF-navigation development at WAE.
L73-368849
OPERATIONS RESEARCH
Tables of data for airline economic impact
computer model - Vol, 2
{AD-T45491] §73-26989

Desigh concept, operational performance, and
military esmployment of AV-81 Barrier aircraft
N73-27005
Development of procedures for determining capacity
of airports and causes of airport delays - vol, 1
[FAR=RD=73~11=-V¥0L-1] ¥73=-27180
Analysis of air space control problers asscciated
with ailitary operations and development of
doctrine for improved command and control
[AD~T761034 ]
OPTICRLL MEASURENEHNT
Laser measuorement of high-altitude aircraft
emlsslons.
[ATa2 PAPER 73-704]
OPTICAL MEASURING IMSERUMENTS
The application of a scanning laser Dappler
velpcimeter to trailieg vortex definition and
. alleviation,
[Alaa PAPEE 73-68B01
OPTICAL PROPERTEIES
Hathematical wethod for calculating the optical
characteristics of cone-shaped cockpit
windscreens.

¥73-27573

A73-36253

AT3-36231

A73-3606R9
Developnent of transmissometer for measuring
optical transmission through aireraft jet engine
exhausts
[AD=7600501
OPTICAL RADAR
Reflection coefficients for wires, cables, Topes
and chains from scareping laser radar, discussing
- wire avoidance systeo for airplames and
helicopters

N73-26467

A73=35421



OPTINAL CONTIROL

Laser observations of dense nataral feoq to
determine backscatter and slant ranqe vigibility
for aircraft landing operations
TAD~760128]

OPTIHAL CONTROL
spalytical design of aircraft manual control

N73-26511

systeBs.
173-36601%
QPYIMAIZATION
Problens of oinimun-weight turbomachine rotor
desiqns
273-37140

QRGANIC HATERIALS
Application of qlass composites, all carbon
composites, and PHD-49 organic fiber wpaterial
for airfrane an@ spacecraft cosstruction
NT3-27482
OSCILLITIONS
objectives of dynamic tests in low speed wind
tunnels and techniques for measuring gscillatery
derivatives and transient motion effects
H73-26244
OZONE
Nitrogen arxides from supersonic transports
affecting stratospheric ozone depletion on solar
ultraviolet radiation

rap-7611791 w73-27722

P
P~-537 HELICOPTER
The application of systenm analysis techniques for
the solution of complex helicopter crew station
desigqn prodblens.
{AHS PHREPRINT 7231
PACKINGS {SBALS}
pesiqn, fabrication, and evaluation of helicopter
trapsmission seals using dual element split ring
and circumferential seal configuratiomns

A73-35064

[ HASE—CR-120933] R73-26881
PATHTS
b nev approach to aircraft exterior lighting.
273-35808
PARIC

pircraft ovacuation and safety procedures during
emergencies, discussing negative panic, flight
crew training and impact injury minimiZation
A73-36949
PARAMETERIZATIOR
Computer aided parametric analysis for general
aviation aircraft.
[SRE PAPER 7303321}
PASSEMGER BIRCRAPT
Belicopters for business executive transport
between cities or to isolated locations, police
yse, albulance service, etc

373~-346B5

A73-344u5
pircraft accident statistics for passenqer
fatalities, worldwide jet bull losses apd
estimated costs to sugqgest proposals for
approach, landing and takeoff accident reduction
AT73-36846
Prograe definition study for improveaent of short
hawl air transpertation to show developmesnt
requirements and operational constraints - Vol. 2
[ EAR-Q35-73-1=-¥0L-2] N73-27869
PASSENGEES
Concorde aircraft introduction into airline
network, discussing time gain over various
rodtes, operating costs, passehqer service,
departure apd arrival problems, maintenance, etc
T SRE PAPER 7303%1] 273-344699
sirport sinulation prograp describing passenger
flov and scheduling conziderations, including
antomgbile parking, baggage hapdliag, rapid
+ransit, arrival asd departure peaks and
passenqger decisions
A713-35851
PAVEMENTS
strenqgtbening of keved lomgitudinal constraction
ioints in riqid pavenents
[a0-75%5701]
PERRFORATED PLATES
The acoustic impedance of perforates at medium and
high sound pressure levels.

N73-27789

173=37030

A-U4B

SUBJECT INDEX

PERFPORHAHCE

Performance and endurance of compressor disks

bound with horon composite wires
®73=27499
PERFOEHANCE PREDICTIOR
Book = Gas tarbime theory /2nd edition/.
A73=-34471

verformance of low-aspect-ratio diffusers with
fully developed turbulent inlet flows. II -
veveloprent and application of a performance
prediction method.
{LSHE PRPER 73-FE-13] R73=35010

Aerodypamic design parameters effects on static
perfornance of short ducted fans for heliceopter
tail rotor applications, comparing theoretical
analy=is and experimental results
fRHS PREPRINT 7011

Strapdown air navigation with dry inertial
instruments and hiqh speed general purpoese
digital coaputer predicting system performance
by position error analysis

A73-35052

A73-35211
Comprter wodeis for air traffic control systiem
simulation.
373=36843

Developunent of technigues for predicting poinot and
path performance of light aircraft
[HASA=CR=22T721]

PERPORMANCE TESTS

Performance measarements of aircraft electrical
systers having bighly distorted veltaqe and
current wvaveforns.

H73-27022

373-34604
Performance of low-aspect-ratio diffusers wvith
fully developed turbelent inlet flows. 1 - Some
experimental results.
[ ASHME PAPER 73=-FE-121} A73-35909
Plight-critical fail-operative and enduramce tests
for SST electiical power systen
A73-35252
Certification program for the DC-10 slide/sraft.
173-35807
Design and performance tests of solid state -6
air~ratt engine instruments
[AD-7603511
PHASE ERROR
pependence of sidelobe lavel on randos phase error
in a linear array abnteppa.

N73-2646%

A73-35657
PHOTOELASTIC ABREISIS
Test op fuselaqge models at reduced sizes.
a73-35443
PHYSIOLOGICAL B¥FRCTS

analysiz of physiological an2 toxicological
aspects of snoke prodaced by combustion of
aircraft interior materials - Part 1
[ FAA-RD-T73~50-PT-1]

Physio-chemical analysis of flammability
characteristics and thernal degradatior of rigid
and flexible urethane foams msed in aircraft
structures - Part 2
[ PAA-ED~73=50-PT-27

PHYISIOLOGICRL FACTORS

% frequency response approach to £lving gualities
criteria and flight control system desiqgn.

[ ALS PREPRINT 7407 B73-35073
PIERCING

Estimation of corrosicn darage levels in

thin-walled structural elements by the puaching

§73-2701%

N73-27025

method
A73~36825
PILOT ERROR
Safety in oparation and human error.
KT73-34077

PILOT PERFOEMARCE
Pilo® operation practices for helicepter noise
level reduction, with emphasis on £liqht
altitnde increase and routing over noise
insensitive areas
A73-34842
Flight control problems during STOL landing
approaches, considering navigation aids, pilot
work load and flight safety
173-34483
¥/STOL aircraft pilot-in-loop flight
controlysdisplay system to overcome pilot
limitations with performance and decision making
flexihility enhancenment

fAHS DPREPRINT 7221 173-35083



SUBJBCT INDEX

A freqaencY rasponse approach to flying qualities
criteria and flight control system design.
[AHS PREPRINT 74{] B73-35073
Boports of aircraft accidents nccurz;nq in U5
civil aviation operations during calendar vear
1972 - Issue 3
[HNTSB=BA-73-41] H73=26020
Simnlator analysils of effect of engipne response
characteristics on appreach and landing
operations of powered 1ift aircraft with
externally blown flaps
[ FASA-TH-X=622651 N73-26021
Performance of pilots under Simulated Cond1t10n5
to determine response to anti~collision wardings
[FA2-aM~T3-86] N73=-27015
PILCT TRAINING
¥isual scene simulation with computer generated
jnages.
A73=-34820
PISTON. BRGINES
The development of reciprocating engine
installaticn data for general aviation aircrafe,
[ SRE PRPER 7303251
PITCHING MOMENTS
Some effects of camber on swvept-back wings. )
[ SAE PAPER 73G2938} A73-34661
Flight simulator evaluation of cortrol moment
usaqe and reguirements for ¥/STOL aircraft.
[ AHS PREPBRINT 743] A73-35076
PLASTIC ARYRCEAFT STHUCTURES
Cost/weiqht tradeoff ratios for fiber reinforced
plastic aircraft structural compoments
[SAE PAPER 730338] L73~-34689
Reinforced plastics for aerospace applications
covering history of laminates, use of cellulose,
asbestos, boron, glass and oriented carhon
_fibers, vhisker composites and resim matrices
a73-34801
pevelopnent and problems of testing prepregs for
the purposes of the Czechoslovakian alrcraft
industry .
. A73-36469
Development of flash fire cell to pyrolize sample
of aircraft structural material in air te
determine onset of flash fire and analyze
' combustion products
[FLA-HA=73-69]
BLATINON
Airc¢raft engine fuel and oil differential
tepperature measnrement via platioum probes,
specifying sensor sensitiviiy, calibrationm,
circuit operation ang data reduction

N73-26578

. 373-34607
POLYROMIALS
A schene for estimating aircraft velocity directly
from ajirbormne range measurcoments.
. A73-34873
POLYDRETHRKFE FOAY
Physio-chemical analysis of flammability
characteristics and thermal degradation of rigid
anad flexible urethane foams used in aircraft
structures - Part 2 B
[PR2=~RD=-73-50~-PT-2]
POLYURETHANE RESINS
Eydrolytic stability of polyurethape potting
cogpoinds in Navy aircraft
{ AD-7599721
FOSITION EBERRORES
Strapdown air navigation with dry imertial
instruments apd high speed general purpose
digital ceompater predicting svsten performance
by position error analysis .

H13-27425%

HT3-26604

AT3I~35211
POSITIOCE INDICATORS
Inteqrated 1maqe and symbolic display hierarchy
with increasing horigontal and vertical
information content for superp051t10n as
helicopter aid in approach and precision hovering
[ad5 PREPRINT 724] A73-35065
POTERTIAL FLOH
Yortex-1ift prediction for complex wing planforms.
373-35438
Three dimensional fet flap potentlal flow theory
based pn vortex lattice method, combparing
iterative solution with slatted unswept blown
flapped wing experimental results

[AIEL PAPEER 73-6531 173=-36260

173-34681

r-53

PRETREATHENT

On viscous and vind tunmel wall effects in
transonic flows over airfoils.
[AIAA PAPER 73-660] 27336261
Integral equations for calculating inconpressible
potential fiows around profiles with suction and
blowing

[ HASA-TT-F-14962]) . ‘H?3-27209
POTENTIAL THEORY
Transonic flow analysis using a streamline
coordinate transforwation procedure. !
[AIAA PAPER 73-657] - A73~-36211

POTTIRG CONPCONDS -

Bydrolvtic stability of polyurethane potting
compeunds in ¥avy aircraft
[AD=7599721

POWER LIMES

application of manltiplexing to the B-1 aireraft.

h73-35247

HT3-26604

POWER TRANSHNISSION
grease lubrication of helicopter transmissions.
{ASLE PREPRINT 73aH=-2R-1] a73-34980
Belicopter power -transfer systems analysis in
teras of weight reduction and reliability
ipprovenent
[ AHS PREPRINT 7731
PRECESSION
Strapdown electrostatic gyroscope spin axis
precession drift rate calibration, using virtual
vork technique for medeling bearing torques on
rotor '

173-350%1

AT73-35210
FREPICTIOH. ANALYSIS TECHNIQUES
Aatomrated prediction of light aiteraft perfotmance
and riding and handling gualities.
[ SAE PAPER 7303051 A73-38666
parforaance of low-aspect-ratio diffusers with
fully developed turbulent inlet flows. II «
peveloppent and application of a performance
prediction dlethod.
[ASME PAPER 73-FE-13]
Foracasts of aviation activity at selected
airperts to meet needs of planning personhel for
futare air traffic control operations

a73-35010

N73-26019
PREINPREGNATION
Development and problesms of testing prepreqs for
the purpeses of the Czechoslovakian aircraft
industry
A73-3686%
PRENIXYED FLAMES
¥itric oxide esissions from tuhe coabustor hurninq
preaixed gaseous propane-air mixture,
considering inlet comditions for equivalence
ratios
A73-35068
PEESSURE DISTRIBUYION
Shock wave pattern viswalization angé static
pressure distridution in supersonic diffusers

for mived flow supersenic conpressors, using
closed Freoh leop test rigq
[ ASME PAPEHR 73-FE~35] a73-35026

Analysis of pressure distribution on plane ground
surface under aireraft flying at low altitude
with subsconic velocity
[ FFA=AU=634-PT-2]

PRESSUEE EFFECTS

A detailed experimental acalyzis of dynamic ztall
on ar unsteady tvo-dimensional airfeil.

[ 4H5 PREPRINT 7G21} A73~35053

The prediction of tarbulent heat traasfer and
pressure oph a swept leadinq edge neax its
intersection with a vehicle.

[AZAAR PRPER 73-677]
PRESSURE GEADIENIS

Measurement of effects of sopic booma on light
puilding structures for various building
contiqurations

N73=-272086

173-3622%

[RAF=-LIB=TRANE=-16331] W73=2601%
PRESSURE MEASUREMERIS
Pressure measurenents for establishing
inletsengine compatibility. N
a73-34609

2 pertormance data acgulsition amd analysis system
for turbine engine component testing,
R73-34610
PRETREATMENT
Filiform corrosion aszociated with commonly
applied aircraft setal pretreatments and finishes.
{S2E PAPER 7303111 A73-34671



PEOCUREHENT HAHAGEMENT

PROCUREMENT MAKAGEMENT
The financing of aircraft procurement.
A73=-34534
Copputerized approach for aerospace electronic
conmponents standardization for procurement cost,
logistics and warehousing problees reduction and
reliability improvement
A73=-35260
PRODUCTION PLAEKING
Helicopter design and production cost target and
tradecff considerations based ob past progfams,
supplier quotations, goverament documents,
estirating practices and functional requirenents
{2HS PREPRINT 7121 A73-35058
PEOGEAMMED INSTRUCTICH
Liquid crystal approach to integrated pregranaable
digital displays and aircraft coetrol,
considering flat panel digital-matrix display
A73-35234
PROJECT FLANRING
Proqran definition study for improvement of short
hanl air transportation facilities = Vol. 1
{FAA-QS-TI-1-vaI~1] N73-26Q25
PEOPARE
¥itric oxide esmissions Irow tube combustor burning
preoizxed gaseous propane~air mixture,
considering inlet conditions for equivalence

raties
273-35468
PROPELLER BLADES
The influence of pitch and twist on blade
vibrations.
273-34840

Hovercraft propeller and turbine sbqipe fan blades
#with glass and carbon fiber reinforced plastics
respectively, discussing design and constryctions

A73-30813

Rotating blades and aerodynamic sound.

473-35333
PROPELLER DRIVE )

Status of imterrational noise certification
standards fer business aircraft.

{SAE PAPER 730286) B73~-34651
PROPELLER FAHS

Shrouded {-FaW propulsor for light aircraft,
discussing propulsion system performance,
veight, noise and cost trends
[ SAE PAPER 730323 A73~34680

Hover<raft propeller and turbine erqine f£zn blades
with glass and carbon fibmer reinforced plastics
respectively, discussing desiqn and constructions

L73=-34813
PROPELLER SLIPSTREANS

Desigqn, development, Fabrication, and test of
propulsion system for free balloon using
electric motor and 35.4 foot propeller
{AD~760754] N73-27042

PROPELLERS

hircraft accident involving crash of Fairchild
Hiller FH-227b aircraft near 2lbany County
Birport, Wew York on 3 Harch 1972
[RISB~AAR-73-81] W73-26018

Pesiqn, development, fabrication, and test of
propulsicon system for f£ree balloon using
electric motor and 35.4% foot propeller
TAD-760754 ) N23-27042

PROPULSION SYSTEM CONFIGUORATIONS

Hew low-pressure<ratio fans for quiet business

aircraft propulsion.

[ SAE PAPER 7302887 373-34653
Engine-over—-the-wing noise research,
[AJAA PAPER 73-631] 27336190

Characteristics of leng range transport aircraft
to include reduction of aircraft engine noise
&nd improved englpe response during go-around
mapenver
{HASA-CRB-121243 HT3-27020
Desian, development, fabricatiom, and test of
propulsion system for free ballogn using
electric actor and 35,4 foot propeller
[AD=760754] N73-27042
Characteristics of propulsion systen for subsonic,
Long-range transport aircraft desigred to wseet
aerodynamic noise level requirements
{FASA=-CR=-121282] N73=27704
PROPULSION SISTEM PERFOEMANCE
Potential payoffs of variable gecmetry engines in
fiqhter aircraft.
BT73-34436

h~50

SOUBJECT INDEX

Shrouded Q=-FAN propulsor for light aircraft,
discussing propulsion system performance,
weight, noise and cost trernds

{ SAE PAPER 73(323] R73-34680
Integrated Propulsion Control 5¥ster prograh.
[ ShE PAPER 7303591 273-34707

status of current development activity related to
STOL propulsion noise reduction.
[ SAE PAFER 7303771 L73-34716
The role of the auxiliary power unit in future
airplane secondary power systems,
[ SAE PAPER 7303E81] 273~34720
Pulseiet engines operatlonal characteristics
compared to turbojet engines, noting flight
speed limit due to interaction between unsteady
gas flow and combustion process
A73-36063
Chavacteristicas of long rakge tTansport aircraft
to imclude reduction of aircraft engine noise
end improved engine response during gqo-around
maneuver
[ NASA=-CE=-121243] N73-27020
PROPULSYIVE EFFICIBRCY
Siubsonic aircraft turboijet engines, discussing
thermodynamic cycles, entry temperature
increase, propulsion efficiency and econony
ipproverents and ecological requirements
A73-36994
PROTECTIVE COATINGS
FPilifore correosion asspciated with commonly
applied aircraft metal pretreatuments and finishes,
[ SAE PAPER 730311) 273-34671
Suitability determination of redesigned Xt
acmbrane as expedient surfacing for
vaterproofing and dustproofieq hastily prepared
airfields for operations of C-130 aircratt
[AD-7610891 N73-27190
PULSEJET ENGIRES
Pulseiet engihes operational characteristics
compared to turbojet engines, noting flight
speed limit due to interaction betuveen unsteady
gas flow and combustion process
A73-36963
PYROLYSIS
Developoent of flash fire cell to pyrolize sample
of aircraft structural material in air to
deternine onset of flash fire and analyge
conbustion products
[FAR-BA~T3-69] N73-26574

QUALITY CONTROL
Failure apnalysis ussd to vindicate JANTX components.
273-34731
Military and civil qet aircraft fuel
specifications, discussing additives types, test
procedures and guality contrgl complexity
A73-34BLE
The human side of quality assurance fas viewed
from helicopter mapufacturing experiences/.
[ BHS PREPRINT 7511 A73~35079
Design, materials, fabricatiom, and testing in
PART thruster technology developnent
[LA-50417-85] N73-26802

EADAR BEACONS
Butomated discrete address rader beacon systenm and
data link for ATC, describing simpultaneous
message decoding capacity, system specifications
and ipplementation prognosis
273-30612
Intsrface evaluation of digital simalation
facility with system sopport facility for radar
beacon target source for air traffic control
TFaa-NRE-723-33] §N73-26246
BADAR DETECTION
USA¥ Ajirborne Rarnirg and Control System with
overland dewhleok Doppler radar for lou=fly
aircraft detection in severe clutter
environment, discussing design and perforiance
273-34371
Design of extended Kalman filter for detectian and
ranqing of ground radar from aircraft
[AD-760764] R73-27158



SyBJECT IHDEX

'

BADAR EQUIPHENT . -

Techniques for digital-microvave hybrid real-tinme
radar simulation.

. 373-35303

Interface evaluation of digital simelation
facility with systen sapport facility for radar
beacon tarqet source for air traffic control
[ FAA-KA-T73-33] H73-26248

EFADAR NAVIGATION .

Aircraft terminal approach and entry Spacing
systens supported by automated terminal radar
using area navigation technigques

. A73-35852
proceedings of conference to. develop area
pavigation systen desiqn concept for application
to natioral aicspace system for improved air
traffic comntrol
. H73-26664
BRADARR SCANNING

Reflection coefficients for wires, cables, ropes
and chains frop scanning laser radar, discussing

- wire avoidance systenm foxr airplanes and
helicopters . . .

. ' A73-35421
BADARE EARGETS s .

air traffic control, discussing man nachine
systebs, moltipath with ILS, target indicator
radars and fliqut progress strip preparation

.. AT3-34086
RADIAL VELOCXTY

2 metnod of measuring three-dimensional Totating
wakes behind turbowachinery rotors.
[ASHE PAPER 73-FE-31]

BADIATION HAZARDS .

Cosmic rays airborne dosimetry froas CoRrcorde
aircraft, noting passenger and crew
radiobiological hazards at supersonic £light
altitundes .

£73-35023

A73-36908
EADIO COMMUNICATION .

Analysis of radio cormunication links for air

traffic control operations to show effects of

 adjacent channel interference and modulation

limitaticns - i

[FRA-RDP-70=-71] N73-27114
EADIO DIRECTION FINDERS '

Book - Recobml@ended basjc characteristics for
airborne radio homing and alerting equipgent for
use with emerqgency locator transmitters /BLT/.

A73-34475

Characteristics of airborne radio heoming and
alerting equipment for use with emergency
Jdocator transmitters

. [RTCA-SC-124 1
EADIO PREQUENCY INTERFERENCE

Simulated envirooment interfereace tests on
adiacent chanpel sigpal receivers for frequency
assignmoents of instrument landing systems
[FAR=BD-73~1=V01-1]

RADIC WAVIGATION

¥ized CTOL-0TOL traffic effects on air traffic
controller tasks, aicrovave landing-and radie
navigatiob systems, airport gperation and ground
egquipment
[MEB=-UH-05-731

Bircraft VLP radio navigation, @discussing
propagaticen characteristics, Omega and Global
Navigation systeas and histarical developnent
[SAE PAPER 7303131 oo AT3-34673

VLT navigation developpent at NAE. ‘

R73-26663

B73-26665

A73-34487

. 373-34849
-prospects of auntomation of air traffic control
systems wusing satellites for radio navigation
) A73-34961
Low cost data processor and display for ICHRT,
DHE/TACAM, LORAN or rangesrange difference radio
navigation systems in aerospace applications
. A73-35213
Characteristics of airborme radio homing and
alerting eguipment for use With emergency
locator tramsmitters
[ ETCA-SC-1241 )
pevelopnent of airborne very low frequency
" pavigatiod system using radie copmunications
stations and comparison with other air
navigation systems .

W13-26663

WT3-26973

a=-51

REDUNDARCY

EADIO RECEIVERS
Book - Recommended basic characteristics for
airborne radic homing and aierting equipment for
use with emergency locator transmitters /ELT/.
. ’ R A73-34475
RAPIO RELAY SYSTPENS
ESHO ARROSAT experiment using stratospheric i
balloon-borne transponder to Ielay siqnals from
ground statioe to aircraft flying over sea
. ) T N13-27029
Piversity and selection effects for improving
nicrovave relay link performatce
[ AD=756605 ]
RADIO TRANSAISSION .. .
pevelopuent of airborne very low frequency
pavigation systen wsing radio connunications
stations and comparison with other air,
pavigation systens i )

N73-27141

! N73-26973
Fadiation from apertures im curved panels
[NASR=CR-22631] ‘
RADIO THANSBITTERS )
-. Book ~ Recommended basic characteristics for
airborne radic homing and alerting equipment for
use with emerqency locator tramsmitters SBLT/.
AT3I=34475

§73-27110

RADTOACTIVE MATERIALS ’

Design, materials, fabrication, and testing in
DAET thruster technology development
[LA-5017-45] X

EADOME MATERIRLS

Rigid liqbtweight home¥comb core radoame
deveiopnent from materials and precesses
standpolnt, discussing cost reduction aad

_fabrication :
[SAR PAPER 730310]

N73-26802

A73-308670

.RAIN THPACT DAMAGE

Rain eroslon of reinforced plastics for aerospace
applications in terms of drop size, impact angle
and velocity effects and protective .coatings

N A73-34806

RAHDOM NWOISE . .

Dependence of sidelobe level on random phase error
in a linear array antenha.

) . 173=35897

RANGE FINDERS

3 scheme for estimating aircraft velocity directly
from airborne range measurenants. : .
. A73=34B13

RARGEFINDING

Laser obsecvations of derse patural fog to

" determime backscatter and slant ranqge visibility
for aircrait landing operations
fAR-T60128]

RAPID TRANSIT SYSTENS

Feasibility of fapid transit service between
downtown Washingtom, D.C: and Dulles Airport in
virginia
[ PE-220074/21

RATIOKAL FURCIIONS . i

contribution to the theary of biplane wing sectiodas.

’ A73-34325

N73-26511

q73-27879

REAL TIME GPERATION .
Techniques for digital-microwave hybrid real-time
cadar simulatiom. ’
© 373-35303
Real-time, three-dimensional, visnal scene
geperation with copputer generated izmages.
AT3-36831
RECEIVERS
sipulated environment interferemnce tests on
‘adjacent channel signal receivers for frequency
.assignments of instrument landing systems
[FAa-RD=-73~1-¥0L=-1] :
RECONEAISSANCE ATRCEAFP - '
serodyne unmanned winglezss recoinalssance
aircraft, covering hovering capacity, internal
flow duct for conventional flight, flight test
results and stability characteristics

R73-26665

A73=-30255
RECTANGULAR PLAWFORMS .
study of the far wake vortex field generated by a
rectangular airfoil in a vater tank.
[AIrA PAPER 73-682]
EEDUNDANCY I .
High reliability solid state force sensors for
fliqght control sSYStems. ’

273-26233

T 173-30603



REDPUNDAET COHPONRNTS

EEDURDANT COMPOEENTS
Redundant system design and f£light test evaluation
for the TAGS digital control system.
[AHES PREPRINY 7211 173-35062
Piqital fly by wire flight control system with
airborne digital processor for increased
aircraft survivability, deteraining redundancy
level to satisfy system performance
373-35222
REFLECEANCE
Reflection coefficients for wires, cables, ropes
and chains from scanning laser radar, discussing
wire avoidance s¥stem for airplanes and
helicopters
A73-35421
BEFLECTION
Analysis of products and technigques for reducing
reflections of ligqht from helicopter
windshields, rotor blades and rotor hub assembly
[ap-761127] ¥73-27037
REGIOHAL PLARRING
State airport sy¥stem plan for Jowa -~ Volume 1

[PB-217531/31] K73-27192
State airpert system plan for YIowa - volume 2
[EB=217532/11 K73-27193

REINFORCED PLASTICS
Cost/veiqht trafdeoff ratios for fiber reinforced
plastic aircraft structural compoments
[ SLE PAPER 730338] A73-34689
Feinforced plastics for aerespace applications
covering history of lamibates, use of cellolose,
asbestos, borem, glass and oriemted carbon
fibers, whisker cobposites and resin matrices
A73-3400
Rain erosion of reinforced plastics for aerospace
applications in terms of drop size, impact anqle
and velocity effects and protective coatings
L73=-34906
Hovercraft propeller and turbine engine fan blades
with glass and carbon fiber reinfeorced plastics
respectively, discussing desigo and cobstructigns
A73-34813
dircraft structural azpplicatiomns of filamentary
conposites, discussing fiberqlass, baron-apoxy
and graphite-expoxy comnposites
R73-34814
Low Gost manufacturing methods for highly reliable
ballistic-tolerant composite heljcopter £light
control components.
{AAS PEEPRINT 7547 A73-35082
performance, structural reliability and fatigue
life of glass fiber-epoxy twin heano helicopter
rotor blades
{3HS PREPRINT 782] B73-35095
Reinforced plastics; Conference, Karlowy ¥arvy,
Czechoslovakia, way 15-17, 1973, Lectures
A73-36460
Peveloprent and probleas of testing prepregs for
the purpeses of the Czechoslovakian aircraft
industrcy
573-36U49
Bpnalvsis of properties of fiber reinforced
materials with plastic and metallic matrix
composition and application to gas turbine engines
N73-27476
Desiqn ¢f filanentary composite materials for
application to construction of airframes and
spacecraft struactures
N73-27479
Construction of glider aircraft using glass fiber
and carbon fiber reinforced plastic composite
materials for weight reduction and increased
strenqth
N73=-27486
btpplication of reinforced composite materials for
construction of asronautical gas tucbine engines
R13-27490
Cevelopment of fiber reinforced composite
saterials for applicatiom to air breatbing
engines, aeromautical wehicles, ard spacecraft
<onponents
W13-2789%
BEINFORCEMENT (STRUCTURES)
ipplication of composite materials to reinforce
betallic structures for low cost improvenment ia
structural stability of airframes
N73=-2748B5
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SUBJECT INDEX

REINFOECING FiBBRS
Cost/veiqht tradeoff ratios for fiber reinforced
plastic aircraft structural components
[ SAE PAPER 7303381 A73~-35689
Reinforced plastics for aerospace applications
govering history of laminates, use of cellulose,
asbestos, boron, qlass and oriented carbon
fibers, whisker composites and resin matrices
R73-34801
Hovercraft propeller and turbine engine fan hlades
with glass and carbon fiber reinforced plastics
respectively, discussing desigqn and constructioss
473-34813
The successful use of copposites in the L~1G11
Tristar cemmercial transport.
A73-34815
Reinforced plastics; Conference, Karlovy Vary,
Czechaoslovakia, HMay 15-17, 1973, Lectures
. aT3-36468
Application of glass composites, all carbon
copposites, and PRD—49 organic fiber mpaterial
for airframe and spacecraft construction
¥73-27582
RELIRBILITY ARALYSIS
The developaent of a torbine engine maintenance
progran from a new reliability model,
1SRE PAPER 7303747 A73-3U4712
Reviev of engine maintenance concepts applied to
wide body jets.
[ SAE PAPER 73(3375] A73-34714
Halicopter power transfer systers analysis in
terms of weiqht reductieon and reliability
inprovenent
[AHS PREPRINT 7731 AT73-35041
RELIABILITY ENGINEERIWG
L=1011 aircraft hydraulic system lavout apd
installation techniques witk modular design and
plug~in cartridges for Hurphy law error
reduction during servicing
173-34523
Higqh reliability solid state force gensors for
fligqht control systenms.
173=-34603
A dynamics approach to hellcopter transmission
noise reduction and improved reliability.
{ AR5 PEEPRIKT 7721 A73-35090
Unconventicnal digital avionics black box approach
for cost reduction and reliability improvement
in terms of packaginqg, component coding and
hardvare qualification programs maltiplicity
‘A73-35205
BREBOTE SENSORS
aircraft wake vortex avoidance system for safety
nanageunent and capacity optimization ip airpert
oporations related to ATC, cobsidering various
sensors and display subsystem regquirements
AT3-34613
5o0lid state null tracking boppler radar ground
velecity sensor for sSupersonic weapoa delivery
aircraft yrecision bowmbing, discussing design
and test vith computer simulation
273-35209
Bodular HOS LSI digital data bus syster desiqn for
integrated avionics and remote sensors
interconnection in aerospace vehicles
A73=35232
Fokker F-27 as Eurcopedn earth resources survey
aircraft noting desiqgn, remote senscrs, and
pregram
[ESRO-CR(P) -129] ¥73~26035
RESEARCH AFD DEVELOPKENT
The financing of aircraft procarement.

. aT3-34534
Emerging aerospace aaterials and fabrication
techniques.
A73-315881

RESEARCE PROJECTS
8252 in general avlation research: Past - present
- fpture.
[ SAE PAPER 730317} A73-34675
Research projects conducted by organizations of
Waticnal Research Council of Canada on
structural analysis, Jjet fuels, air pollution,
and very low frequency navigation
[DME/RRE=-1873({1) ] H73-26970



SUBJECT INDEX

Praceedings of conference on military applications
~ of ¥/STOL aircraft to include current and
proposed. research proiects to ,meet military
requiresents E
[ AGARD~CP-126-¥0L~11}
BESILUAL STRESS
Recognition and cnntrul of abusive machininq
effects on helicopter CoOmNPONents.
[AHS PREPEINT 750
Developnent and qualification of a magnetic
techttique for the nondestructive peasurement of
residual stress in.CH-47 A rotor hlade spars,
[AHS5 PEEPEINT 7521 A13~-35080
BRESUWANT FREQUENCIES .
Calculation of the natural freguencies and the
principal modes of helicopter blades.

¥13-27900

173-35078

A73-37099
BESQOURCE ALLOCATION
Simultancous eqnation nroduct;on functions for
decisions pertalnlnq to sea~based tactical a1r
rLesourceas
N . B73~26612
REVEESED PLOW
The prevention of Separation and flov reversal in
the corners of coppressor blade cascades.
. AT3-3i448
REYNOLDS NDNDBER
Influence of free streal Reynolds number on
transition in boupdary laver on infinite swept
ving
N73-2628Q
Present and future need for high Reynolds number
transonic wing- tunnels including apalyvsis of
desiqn selection and requirements
NT3—26282
RIGID ROTGRS
Fatare techn1ca1 developments and eff1c1encv of
helicopters and their derivatives
. A73-34252
2 study of stall-induced flap-laq instability of
hinqgeless rotors.
[aHS PREPRINT 730] A73-35066
Effect of torsion-flap-lag coupling ob hingeless
rotor stability.
[AHS SREPRINT 73%1j
on the question of adeguate ]unqeless rotor
modeling in flight dynazmics.
F2AHS5 PREPRINT 7323 ' A73-35068
Investigation of reactionless mode stability
characteristics of a stiff isplane hingeless .
-+ rotor systel.
[AHS PREPRINT 73417 A73-35070
J Handling gqualities comparison of two hingeless

AT3-35067

rotor control system desiguns.

1, [AHS:- PREPRINT 741]

RlGID STRUCTORES

"+Book - Flight dynamics of rigid and elastic
“walrplanes. Parts 1 & 2.

273-35074

AT3=34451
RIBG SiRUC!ﬂRES
Eradabff studies for feasibility of multjiblade
ting rotor COBflquIatan for helicopter design,
discussinq ring drag
{LES “REPRIKT TH]
EOCEET BlGIiES
dapdbook "oz radiant emission and absorption of
conbustion gases for application to desiqn of
rocket combustion chambers and exhausts,
tarboiet engines, and industrial futnaces
[ HRSa=-5P-3080] © W73-27807
ROCKS
sffectiveness’ of crushed and graded stone
agqgregate in preventing or retarding rate of
flame propagation from fixed iqeitiom source for
aircraft fuels
f FAA~NA-T73-13]
HOLLER BEABRINGS
Perforaance tests of gas turbine engine mainshaft
roller bearings to determine stress and
lubrication parameters
[AD-760563]
BOLLING MOMERTS
Fliqht simulator evaluation of comtrol noment
usage and requirements for V/STOL aircraft.
[ARS PREPRIRT 7831 A73-35076
dumerical amalysis of 1ift and roll stability.of
ram air cushion vebicle to determine equations
for rolling moment coefficlent
[PB-219820/8]

373-35060¢

R

K73-26962

HI3-27426

H73-27032

A=53

ROTARY WINGS

ROTARY WING AIBCRAFT
Tegt technigues for high 1lift, two~dimensional
airfoils with boumdary layer and circulation
control for application to rotary wing aircraft.
A73-34292
qultal ‘control of rotary wing aircraft landing
approach based on SD&tlallY variable preassigned
flight path
[MBB-UFE-1021] A73-34486
Investigation of reactionless mode stability
characteristics of a stiff J.nplane hinfleless
rotar svstem.
{2HS PREPRINT 7347 | A73-35070
A consistent crashworthiness design approach for
rotary-wing aircraft.
[ AHS PREPRINT 7811
Rotorcraft stability augumentation and gust
alleviation by collective and cyclical rotor
blade pitch angle changes, discussing nonlinear
dynamic effects

173-35094

a73-36397
HOTARY WINGS
The application of circulation control -
asrodynamics to a helicopter rotor model.
[LHS PREPHINT 704] A73=-35055

Heavy lift helicopter rotor blade design inclgding
airfeils, fiberqlass skin, titanioen spar,
fail-safety and aerodynapmic and structaral
features

. fAHS PREPRINT 7101 A73-35056

Sikoersky CH-53D helicopter main rotor head design,
considering spherical elastomeric bearing,
microstructural acalysis, fliqkt ard ground
fatigue tests and forging techniques
TARS PREPRINT 7131 a73=-35059

Tradesff studies for- feasibility of multiblade
ring rotor configuration for. helicopter desiqnm,
discussing ring drag
TAHS PREPRINT T7i4] 173=35060

An iusvestigation of the v1bratot7 and acoustic
bpencfits obtainable by the elimination of the
blade tip wvortex.

(AHS PREPHINT 7351 R73-3507
flandling qualities comparison of two hingeless ’

rotor control system designs.

{AHS PREPRINT 741) A73-35074

Tail rotor perfornmance in presence of nain rotor,
ground, and winds.

{ AHS PREPKINT 7641 A73-35087

Performance, structural reliability and fatigue
life of glass fiber—epoxy twin beam helicopter
rotor blades
[2H5 PEEPRINT 782] 273=-35095

CH-53D titaniue maln rotor blade, describimg spar,
fiberglass cover and honeycoerb core, fabrication
nethods, ground apd flight tests and vibratiomal

i characteristics
fAHS PREPRINT 783] A73-35096

Heavy lift helicopter rotor hub desige and farigue
test technology, using fail-safe criteria,
finite element analysis and fracture mechanics’

[ AHS PREPRINT 7841 A73-35097

Analysis of the use of an auxiliacy wing obh a
helicopter

273-37021

Calculation of the natural frequencies amnd the
principal modes of helicopter blades,

173-37090

Development of procedures for determ1u1nq service
life of helicopter airframes and rotor blades
[ RAR-LIB-TRANS-15201 N73-26013

Technique for reallstic predictiomn and electronic
synthesis of helicapter rotor noiss .

[ AD-759955] ¥73-26037
Design and feasibility analysis of

field-replaceable rotor blade pocket

[2D-7594956] N73-26038

dind tunnel tests to determine acoustic properties
cf helicopter rotor and wind tunnel calibration
techniques
I RAE-LIB-TRANS~1683] N73=-26204%9

dnalysis of products and techniques for reducing
reflections of lighkt from helicopter ..
windshields, rotor blades and. rotor hub assembly
[AP-7611271 ¥73-27037



BOTATIBG DISKS

Effect of engine wibration, shaft whirling, and
dypapic instabilities on helicopter performance
and standardization of wibration limit
specificaticns
[AD-7611001

hpplication of glass reinforced and <carbon
reinforced composite paterials for helicopter
structures and rotary wings

N73-27039

N23-27463
ROTATING DISKS
Performance apd endurance of compressor disks
pound with horon composite wires
. W73-2T7429
EDTATIRG SHAPTS
Hethods of testing rotating componedis of
tiurbozachines coapared with tests on complete
turbemachines
[ AGARLC-AG~147]
BOTO® ARBODYHAHICS
A method of measuribg three-dimensional rotating
wakes behind turbomachinery rotors.
[ASHE PAPER 73-FE-31] AT73-35023
Aerodyparic design parameters effecta or static
perforsance of short ducted fans for helicopter
tail reotor applications, comparing theoretical
analysis and experimental resgults
[ AHS PREPRINT 701]
On the gquestion of adegquate hingeless rotor
nodeling in flight dynamics.
{2HS PREPRINT 7321 A73-35068
Reduction of helicopter control systes loads with
fixed systen damping.
[ 2HS PREPRINT 733) 273-35069
ABC bhelicopter stability, control, and vibration
evaluation on the Princeton Dynampic Medel Track,

N73-26800

273-35052

[AHS PEBFEINT 7441 173-35077
BOTOR BLADES
On the question of adequrate hingeless rotor
medeling in flight dynamics.
{ABS PBEFRINT 732 L?B-BSDGB

Develapuent and qualification of a magnetic
technique for the nondestructive zeasureaent of
residual stress in CH-47 A rotor blade spars.
fAAS PREPRINT 7321] A73-35080

Hind tunnel test technique to establish rotor
syYsten aeroelastic characteristics.

(AHS PREPRINT 7601

Rotorcraft stability augmentation and qust
alleviation by collective and cyclical rotor
plade pitch angle changes, discussing noblinear
dynapmic effects

A73-35083

A73-36397

Analy¥sis of reverberant-field noise prodvced by

tbhree lift fan nodels operating at various rotor

tip speeds

[HASA-TH-X-6B2uU3Y N73=-26014
Hind tunnel tests to deternine acoustic properties

of helicopter rotor and wind tunnel calibration

techniques

[ BAE~LIB~-TRANS-1683] N73-26249
BEQTOR ELADES (TURBOMACHINERY)
Rotating blades and aerodypamic sound.
R73-35333
Design and feasibility analysis of
field~replaceable rotor blade pocket
[AD-755956] N73-26036

Design, developrent, and evaluvation of centrifugal
compressor with six to one pressure ratio apd
two pounds per second air flow
[ HASA-CR-120%41]

BROTORCRAFT AIRCRAFT

Military ¥IQL cowabat and commercial effliciency
congiderations, ipcluding convertaplane
snhstitution, Mach number effects and reverse
flow on blades, rotor design and speed limitations

AT3-34256

N73-26483

BOTORS
H#ilitary VYTOL combat and commercial efficiepecy
considerations, including convertaplane
substitution, Mach number effects and reverse
flow ou blades, rotor déesign and speed limitations
B73-34256
¥TOL and bhelicopter desiqn considerations,
inclading nonsymmetrical rotor flow
characteristics, rotor types, airspeed
capacities, compound helicopters, tilt wing and
tilt rotor aircraft
B73-34259

SURBJECT EINDEX

Experimental investigation of model
variable-qeonetry and ogee tip rotors.
fAAS PEEPRINT 703) A73-3505,
Helicopter tail rotor teeter hinge with Taeflon
conical journal bearing allowing axial and
radial prelcad inservice adjustment, discussing
oscillatory loads and tenperature effects
( AHS PREPRINT 762] A73-35085
Problems of nipicup-weight turbomachine rotor
designs
273-37140
hnalysis of products and technigques for reducing
reflections of light from helicaopter
wipdshields, rotor blades ard rotor hub assembly
[ap=-7611271 W13-27437
BUNNAYS
Airport planning studies, and procedures fer
determining airfield capacity, operations, and
delays
[FAL-RD-T73-11-V0L-2] B73-262565
Worldwide airfield climatic data for Eastern
Burcpe acd USSR - Part 1
FAD=759794} ¥73-266040
Worldwide airfield climatic data for Easteran
Europe, and OSSR - Part 2
FAD=T7597%51 N73-26641
Evaluation of aluminum honeycomb core laading mat
with modified hinges
{aD-T758840]) N73=-27186
Suitability determination of redesigned IW18
aembrane as expedient surfacing for
waterproofing and dustproofing hastily prepared
airfields for operations of C-130 aircraft
fAD-761(89 1 R73-2719¢
Strenqthening of keyed longitudinal couastruction
joints in rigid pavenents

[AD-T7595701] N73-27789

SAFETY MANAGEAERT
aircraft wake vortex aveidance system for safety
management and capacity optipization inm airport
owerations related to 2TC, considering wariecus
gensors and display subsystenm requirements
A73-30613
SALT SPRAY TESTYS
Filiforr corrosion associated ulth conmonly
applied aircraft metal pretreatments and finishes.
§{ SKRE PAPER 7203117 BT3I-30671
SANDWICH STRUCTURES
Use of honeycorb and bonded structures in 1light
aircraft.
{ SAE PAPER 7T730307] AT3=34k667T
An advanced conposite tailboom for the 3H-1G
helicapter. '
[AHS PREEPRINT 7651 A73-35098
Evzluation of aluminum honeycomb core landing mat
with modified hinges
[ Ap-7588401 W73-27186
Application of conmposite materials apd sandwich
structures to reduce vulmerability of airgraft
structures to projectile impact
, W13-27487
SAYELLITE KETRORES .
SynchTonous satelliite systems for civili)an air,
ship and land vebhicle traffic control,
conmanication, navigation and surveillarce,
discussiag technology requirements for
continental and oceanic systens
[ATRA PAPER 73-383]
SCALE HODELS
Levelophent of eXxperimental turhine facilities for
testing scaled aodels in air or freon.

B73=-36075

B73-34381
Test on fuselage models at reduced sizZes,
B73=35443
SCALING LAWS
Scaling laws, constructional problems, and optimume
nodel size associated with wind tupnel tests of
helivopters and rotary wing aircraft

R73-Z6246
SCHEROLING .
PLANET scheduling algorithsms and their effect on
1 availability.
A73=-34822

Simulating the introduction of 747 aircraft into
airpert operations,
A73-36423



SUBJECT IRDEX

SEARCH RADAR
Error reduction im two-ginbal, alrhozne search-
“radar systen
[AD-T760551]" ’ - £ H73-27131
SEMICOBDUCTOR DEVICES )
Failore apalysis used to vindicate JANTX components.
473=34731
SEPARATED FLOW

The prevention of separation and flow reversal in

the corners of compresseor blade cascades, '
A73-34448

Turbulent buunﬂary laver flow separation
measurements using holographic lnterferometr?.
[RIAA PAPER T3-664) © a73-36215

SERIES (MATHRHATICS)
Contrlbutlon to the theory of biplane wing sections.
a73-34325
SEEVICE LIPE ’

Developeent of procedures for deterwining service
life of helicopter a;rframes rand rotor blades
[RAE-LIB-TRANS=15201 ‘F73-26013

Statistical analysis of comnting accelerometer
data obtained on Navy and Marine fleet aircraft
from 1 Jan. 1962 to 1 Jan. 1972

faD-760321) . N73-26041
Flight evalnatior of coerposite for uwse in aircraft

structures .

{HASA-TH-X=-27611] 0 K73-26579

Perforbance tests of gas turbine engipe mainshaft
rolier beafings to deterpmine stress and
lubrication parameters }
[an-7605631 1 N713-271826

SERVOCONTROL . ©

Computerized desiqn for moving-base three man
aircratt flight sipalator servocontrel,
considering disturbance torques, damping ratios,
‘nateral frequencies, lcad acceleration and
spoothness

AT73-36832
SHEAR STHRESS .
pevelopnent of electrical circuitry for analysisa 1
of stress deformation state of delta wing acdel
based oo discrete deszign diagqram
rnn—?ﬁDgﬁB] R73-27084
SHIPS )

An overview of fatique and fracture for 6651gn and

certification of advanced high pe:formance ships.
-a73-34881
SEOCK DISCOHTIﬁUITY !

3 new shock capturing pumerical method with
applications to scme simple supersconic flow
fields,

RT3-35144
SHOCK WAVE PROFILES

shock wave pattern visvalization and static
praessure distribution in supersoric diffusers
for mixed flow supersonic conptessors, using
closed Freon loop test rig il '
[ASHME PAPER T73-FB=-3%5] : . AT73-35026

SROCK WAVE PROPAGATION .

Supersonic booa structure studies, discussing y
shock wave propagatior during flight- trajectory
and applification due to overpressure wave
focusing

273-36907
SHOCK WAVES B -

Jet aircraft’ noise research, emphasizing pure jet
wixing noise, shock wave assoc1ated*n01$e, and
tailpipe acise produced in anqzne or ‘nozzle exit
plane . .

: P A73-35332
Transonic inviscid flows over 1iftlnq airfoils

with embedded shock wave using uethod of

inteqral relations.

[AIAA PAPER 73-6581 . 173-36212

Review of current sonic hoom Studies.
’ 473~36393
golution of the problem of the flow past a o
Vy-gshaped wing with a strong shock wave at the
leading edqge
: A73-37011
Heasurement of effects of sopic booms on light
building structuares for various bulldlnq
configurations ! o
[RAE-LIB-TRANS-1833] " KT73-2601%
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SHOR? TAKEOFF ATRCRAFT

Application of holographic interferomnetry
techniques for determining asyometric flow
distribution éncountered pear wing-fuselage
junction at transcnic speed .
Trap-1599677 | | N73-26296
SHOET HAUL AXYRCRAFT
Deveélopment of the A200B wide-body twin.
T SAE PAEER 7303531 - 273-34701
Program definition study. for improvement of short
baul air transportation f36111tles - ¥ol. 1
[FRR-05=T73-1=-¥OL-1]) N73-26Q25
Program definition study for improvement of short
haul ‘air transportation to show development
requirements and operational const:alnts =- Tol. 2.
[ FRA-05-73-1-V0L-21] N73-27B6%
SHORT TAKEQFF AIRCRAFT
Considerations concerning the design of an
electronic landing display for STCL aircraft
A73-38478
Flight control probless during 5TOL landing
approaches, considering navigation aids, pilot
work load and flight safety
373-34483
Roise reduction of STOL aircraft daring landing
approach and takeoff via’ thrust reduction and
steeopest descent flight paths
[MEB=GH-06~-737- ' AT73~-30488
Ground visunal aids for cxv11 STOL aircraft steep
gqradient approach and 'blind landing, discussing
flight trials and siaoulator experlments
rRAE~TH-AVIDHICS-136/BLEU/1 A73=-34489
Terminal and flight control navigation guidance
_systens for restricted avd short takeoff and
"ldndiang alrcraft air traffic and approach
techniques
{ RAE-TM-AVIORICS5-135/BLEU/A] A73-364890
Fliqht mechanics problems associated with landing
appredches using direct 1lift contrel, as
exarplified by the BFB 320 Hansa aircraft '
‘PDGLR PAPER 73-028] AT73-34494
STOL liqht aircraft' wing with circulation comtrol
through blowing around trailing sdge, boanndary
laver control through suctien, leading edge
modification and increase in chord length
[ SAE PAPER 730328] . AT3-34682
hirtransit - The Canadian denounstratidn interuarban
STOL service.
[ SAE PAPER 730356) ‘ . A73-34704
STCL "aircraft choice for air transportatlon in. low
passenger density areas, discussing market
characteristics in U.5. and tradeoffs betwéen
diriine operation and airfield costs
‘[ SKE PAPER 7303571 ' 373-34705
Civil STOL aircraft engine thrust reverser and
- fast selection control system desiqns for high
t perforsance, low specific weight and acoustlc
coppatibllity Tequirements
[ SAB PAPER 7303581 173-3470¢6
The ‘Air Force/Boeing advanced meﬂium STOL
transport prutotype. )
[ SAE PAPER 730365] T 373-38710 -
Technical basis for the STOL characteristics of
the MoDonnell DouqlasfusnF ¥IC~15 prototype
T airplane. )
[ SAE PAPER 730366] ’ ’ . "AT3=38711
‘Fundamental aspects of poise reduction from
powered-lift devices.
[ SAE PAPER 7303761 A73-34715
Status of current development activity related. to
S5TOL propulsion noise reduction, .

[ SAE PAPER 730377] - ATI-3WNIE
The C-431, a SToOL transport for many applications
A73-35666

DHEC-7 four engine turboprdp transport a:l.rcraft,
enphasizing quietuass and STOL capability
A73-36067
Structyral design and technology developments for
55T and STOL aircraft, discussing computerized
and damage tolerant de51qn, composite materials
and ‘cost reducing manufactnrlnq techniguas
. : A713+36167
Wind tupnel tests to determipne acoustic properties
of jet angqmented 11ft1nq flap conflquratlun
[ RASA~TT=-F=14551) . i N73-26030
Plight tests for detexnlnlng handling qualities
and operatiomal cha:acteristics of Brequet 941
ST0L aircraft .
HT73-27008



SHEQUDED PROPELLERS

Propulsive-1ift technology prograrn for developmnent
of short takeoff aircraft propulsion systems and
1ift aogoentation devices

N7T3-27009

Design, development, and evaluation of
puffalo/Spey Bugmentor-Wing research aircraft
using internally blown flap fer lift angmentation

NT3-27010

Desiqn, development, and requirements for short
takeoff transport aircraft for nmilitary
applications using civil aircraft preductio
procedures .

N73-27011

Analysis of asrodvnamic characteristics affecting

selection of short takeoff transport aircraft
N73~-27012

Analvysis of research and developaent proqrams
involving construction of short takeoff
transpert aircraft in Germany

N73-27013

Developnent and characteristies of control systenm
for short takeoff transport aircraft for
ride-smoothing effect
[HASA=CR=2276] ¥73-27026

Copparison of auntopatic short takeoff ailrcraft
landings basged on simulation and fliqght test
results
[HASA-TT-F=-14995] K73-27028

Conceptual developnent and cost analysis of
elevated short takeoff and landing facility for
tast purpases
[PAA=-RD=-73=151 N73-27179

Hind tunnel tests of short takeoff and landing fan
stage model to determine airflow conditions
around rotar and stator and staqe pressure ratio
{ HASA-TH=-X=28371 N73=-27701

SHRQUUED PROQFPELLERS

Shrouded Q-FAN propulser for lighkt aircraft,
discussing propulsion systen perfornance,‘
weight, noise and cost trends
{SAEZ PAPER 730323) AT3I-34680

SIDELOBES

Dependence of sidelobe level on random phase error
in a lipear array antenna.

A73—-35697
SIGHAL DISTORTIOR

pigital flight control systeBs data saspling rate
selecgtion effects on intersample ripple,
spectral folding and distortion and systen
bandwidth

273-352284
SIGHAL PEDCESSING

Informnation transfer systen of diqital avionics
systew, exaeining signal redection by baseband
tire division multiplexzing apnd video
distribution systems

A73-35230

Switched antennas and digital sigmnal processing of
hiqgh performance, low cost, surveillance radar
[AD=T75917921 N73=27142

SIGHNAL EEFLECTION .

Possibilities for improving conventional ILS systems

A73-34479
SIGERL TRANSHISSION

VLP and Omega signal air navigation at 3 to 30 kHz
supplementing VOR-DME and Loran-A navigation
frequencies, considering transnission techniques

A73-34614
SIEGRSXY AIRCEAFT

Sikorsky CH-53D helicopter main rotor head desiqa,
considering spherical elastomeric bearing,
nicrostructoral analysis, flight and ground
fatigue tests and forging technigoes
[AHS PREPRINT 713] A73~35059

SKIN (STRUCTDRAL HEMBER}

Behavior of a wing panel usnder transient

conditions in a gas flow
a73-34139

Heavy lift helicopter rotor blade desiqn including
airfoils, fiberglass skin, titapium spar,
fail-safety and aerodynamic and structural

features
fRHS PREPRINT 710] AT73-35056
Bigh frequency vibratiom of aircraft structures.

AT3I~35329
SLENDER RINGS

Sowe effects of camber on swept-back vings.
[ SRE PAPER T730298) A73I-3U466%

4=56

SUBJECT INDEX

Comparisor of linearized theories to determine
aerodynanic characteristics of slender wings in
supersonic flow
[RAE-LIB-TRANS=-16771 ¥73-26910

Rerodynanic characteristics of slender delta wings
to shovw performance under various conditions of
airspeed, angle of attack, amnd ground effect
[RASA=TT-FP=149491 ¥73-26031

SLOT ANTBRNWAS

Radiation characteristics of gqrounded slotted

dielectric slab

{aD=-760129) H73-26165
Radiation from apertures in curved panels
[WASA-CR-22631] N73-27110

SLOTTED WIND TURNELS
pesign of ventilated walls for transomic eind
tulnels with analysis of parameters affecting
toise gensration
W73-26285
SOCIAL PACTORS .
Social acceptability of heliports particularly
from the standpoint of noise,
A73-34041
SOLID STATE DEVICES
High reliability solid state force sensors for
£light control systems.
L73-34603
Expanded built=-in-test for advanced electrical
systems foxr aircraft.
173-35248
pesign and performance tests of solid state A-6
aircraft engine instruments
[aD-760351] N73-26669
S50HIC BOOMS
Ground and air transpertation nhoise propagation
and effects, including aircraft engines,
airfoils, somnic hoons, aunto traffic, railroads,
subways, seismic ncise and vibration
A73-38460
Review of current sonic boom studies. .
A73-36393
Supersonic¢ boom structure stodies, discussing
shock wave propagation during flight trajectory
and amplification due to overpressure wave
focusing
A73-36907
Keasurement of effects of sonic boons on light
bullding structures for varicus building
gonfiqurations
TRAE-LIB~-TRRNS5=-16331] ¥73-26011
Devalopnent of statistical prediction model for
deternining probability of glass breakage caused
by sonic hoor overpressures
[FAA=HD~73-79] N73-27¢18
SOQORD FIELDS
Fundamentals of aerodymamic 2ound theory and flow
duct acoustics.
A73-35331
SQURD PHESSURE
The acoustic impedance of perforates at medium and
high sound pressure levels.
A73-37030
SOUND PROPAGATIOR
Ground ané air trasmsportation noise propagation
and effects, including aircraft engines,
airfoils, sonic boowns, anto traffic, railroads,
subways, sSeismic noise and vibration
A73-340860
S0U¥D TRANSDUCERS
Subsonic intrinsic noise reduction of sound
pressure transducers in air flow
[RAE~LIB-TEANS-166( ] N73-26687
SPACE PERCEPTION .
Real-time, three-dimensional, visual scene
generation with computer qenerated ilmages.
AT3-36B831
SPACE SHUTTLE OHBITEES
aspects of the finite element method as applied to
aero-space structures,
fISD=-138]1 373-36725
SPACE SHODTTLRS
Calculation of three-dimensional boundary layer
flows on aircraft and space shuttle configurations
[ HASA~CR-22851] N73-27214



SUBJECT IRDEX

SPACE SURVEILLANCE (SPACEBORNE)
Syochronous satellite systems for civilian air,
ship and land vekicle traffic control,
. communication, pavigation and surveillance,
© discussing technoloqy requirements for
" continental and oceanic systems
. [AIaA PAPER 735831
SFACECRAFT COMMONICATIOR
Pesign techoology of aercnautical satellite
comeunication system for air traffic control
over Atlantic ccean
[ FAR-ED=17-17
SPACECRAFT CONSTRUCTION HATERIALS .
Brazed honeycomb stractare design, fabrication and
aerospace applications covering brazing aethods,
filler metal selection, nondestructive testing,
sapdwich desigqns, aircraft and spacecraft
structures, etc ’

273-36075

¥73-27104

A73-34100
SPACECRAFT DESIGH )
Aspects of the finite element method as applied to
aero-space structures.
{15D-138]
SPACECHAFT STHUCEURES
aspects of the finite element nethud as applled tao
aero-gpace structures.
{ISD-138] 173-36725"

Thesaurus of terms for infermation on mechanics of
striuctural failure modes and mechanisms for
aerospace struactures
[NASA-CB=121139]

Identificatior of sources for specialized
information on failure modes and techanisms of
aerospace structures
{HASA=-CR-1212011] . N73-26919

Bibliography of citations related to problem areas

* in pechanics of failure in aerospace structures

. [BASZ-CR-1212021] N73=26920

Proceedings of copference on application of
composite materials in construction of aerospace
vehicles and propulsion systems .
FAGARL-CP-112] N73=27474

bDesign and manufacturing of composite materials
with orqanic matrices for use in aerospace:
vehicle structures subjected to high temperatures

N73=274B9

A73-36725,

H73-26917

pevelopment of Eiber reinforced compesite
paterials for application to air breathing
engines, aeronautlcal vehicles, and spacecraft
components

H73-27491
SPECIFIC HEAT i

air/water mist spray coolant for high gas
tenperature amd pressure environment at qas
turbine inlet

' A73-34388
SPECTROM ANALYSIS -

U.S. Army helicepter vibration data for OH-63,
oH=58h, UH=1H and CH-54F nodels obtained fronm
triaxial accelerometer locations, presenting
spectral and statistical analyses
[AHS PBEPRINT 7631 A73-35086

Laboratory for the antomatic treatsent of amalog
gignals

273-37686
SPIN DYBARBICS

General aviation aircraft stall/spin prevention
device for limiting tail power near v1nq stall
angle of attack
[SAE PAFER 7303331

Strapdown electrostatic quosuupe spin axis

*  precessiom drift rate calibration, using wirtonal
work technidue for nmodeling bearlnq torques on

273-34686

Totar
B73-35210
SPIF TRSTS
Stall/spin studies relating to 11qht
general-aviation aircraft. :
[SAE PAPER 7303201 A73-3ﬂ578

STABILITY DERIVARTIVES

aircraft configuration for reducing effects of
pose-down pitching mopents due to high lift
forces, loss of trim lift, and engine-out yawing
‘moments
[NASA-CASE-1AR-11252=1] N73-26007

Tongitudinal stability derivatives from flight
data by model with austomatic parameter adjustoent
{PLR-PR=-73~13] H73=26033
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STEATY GAGES

analysis of deecent trajectories to determine
static and dynamic stability of free-fall stores
with freelyv spinning stabilizer devices
[aD-T7E06771}
STABILITY TBSIS
Investigation of reactionless mode stability
characteristics of a stiff inplane hingeless
rotor system.
[ AHS PREPRINKT 7347
STABILIZATICN
Separate surfaces for automatic flight cantrols.
[ SAE PAPEE 7303041 . A273=34665
Developnent of aerodynanic control system to
control flutter over large range of oscillatory
freguencies using stability augmentation
techniques
[NASA-CLSE—LAB—10582—1]
STANDARDIZATION
Conputerized appreoach for aerospace electronic
conponents standardization for procurement cost,
logistics and warehousing problems reduction and
reliability isprovement

N73-26999

AT73-35010

¥73-2600U

'373-35260
STARDING WAVE RATIGS
Voltagqe stapding wave ratio measurement and
evaluation of aircraft anterna systems
[ AD=761031Y%
STATYIC PRESSURE
Shock wave pattern visualization amnd static
pressure distribution in supersonic diffusers
for mized flow supersonic compressorxs, using
closed FreoR loop test rig
[ ASME PAPER 73-FE-35]
STATIC STABILITY
control-configored qeneral aviatjon ajrcraft,
[ SAE PAPER 730303] AT3-34664
STATIONARY ORBIES
Reronastical and maritime traffic comtrol by
stationary orbit navigation satellites,
discussing frequency ranges, aircraft distance
control, antenna arrays and multiple data access
AT3-35477

N73-27161

473-35026

STATISTICAL ANRLYSIS
U.S5. Army helicopter vibration data for OR-6A,
0H-58a, OUH-1H and CH#-5UE prodels obtained from
triarial accelerometer locations, presenting
spectral and statistical analyses
[2HS PREPRIRT 7631 A73-35086
Determination of statistics of turbulence in clear
air
AT73-36687
Aircraft accident statistics for passenger
fatalities, worldwide jet hull losses and
estimated costs to suggest proposals for
approach, landing and takeoff accident reduction
A73-36BL6
Statistical analysis of aircraft accidents
occurring: in US civil aviation operations dering
calendar year 1972 - Iasue §
[ ¥ISBE-BaA~73-6]
STEADY FLOW
Ramerical calculation of the three dimensional
transonic flow over a yawed wing.

T EBT3-27024

A73-35129
A new shock capturing numerical Bethod with
applications to some simple supersonic flow
fields.
A73-35144
STERE TUEBRINES
Conference on Heat and Fluid Flow in Stean and Gas
Turbine Blant, University of Warwick, Coventry,
England, kpril 3-5, 1973, Proceedings,
273-34376
Developnent of experimeptal turbine facilities for
testing scaled medels ln air or freon.
473-34381
STIFFERING )
The ~esidual strength characteristics of stiffened
pahels containing fatigue cracks,
A73=-3U8B8
STHAIN GAGES
High reliability solid state force sensors £or
£light control systems.
. o AT3~34603 -
Alrhorne fliqht-test strain gage ipstrumentation
from installation, calibration and data
recording and reduction standpoint, discussing
ground 2néd airborne minicomputer use
' AT3-35442



STRAPDOYY INBRTTAL GUIDANCE

{r=-12 aircraft £1ight loads measurenent program
with strain gage bridges in fuselage, fuel
tanks, centrol sucfaces and left wing
A73-35444
STEAPHOEN INERTIAL GUIDANCE
Strapdown electrostatic gyroscape spin axis
precession drift rate calibration, using virtumal
work technique for modeling bearirg torques on
rotor
B73=-35210
Strapdown air navigation with dry inertial
instrumnents and high speed general purpose
digital computer predicting system performance
by position error analysis
AT73-35211
SERATOSPHERE
The permissible scale of spatial averagqing of
geopoteltial values in the stratosphere vhen the
inpact of wind on the flight of a supersonic
aircraft is taken intec account
AT3I- 34546
55T environopent impact aspects in areas of fuel
and oxygen consumption, noise, sonic booa,
stratospheric pollution and climate modification
AT73-36906
Bitrogeno oxides from supersenic transpoerts
affecting stratospheric ozone depletion on solar
ultraviolet radiation
ran-761179] N13=-27722
SERESS (PHISIOLOGI}
Analysis of self-destructive tendencies created by
psyckalogical stress and relationship te
aircraft accidents
[FAA~AK~T3=5] E¥73-27016
STRESS ANALYSIS
Test on fuselage models at reduced sizes.
4173-35443
Heasurement of effects of sonic booms on light
building structures for various building
copnfiqurations
[ EAE-LIB-TRANS-1833] H73-26011
hnalvsls of fatigoe bebavior of airframe
cozponents and development of methods for
predicting service life of aircraft structures
THAE-LIB-TRINS=1678] N73-26012
Development of procedures for deternining service
life of helicopter airframes and rotor hlades
(RAP-LIB~TEANS-15201 HN73-26013
STROBOSCOPES
S50lid state Digital 5lip Sync StrobesCamera
Control Svystem desigo for povered wipd tunmel
helicopter models testing .
AT3-34622
STRUOCIDRAL RNALYSIS
The inteqration of NASTRAN into helicopter
airfrane desiqn/analysis,
fAKS PRBFRINT 780) AT3-35093
RLSA airframe structures program, discussipg
automated analysis and desiqgn, adrvanced
conposites, supersonic and hypersonic wvehicles
technology, active controls, aircraft loads and
aercoelasticity predictionr aethods
AT73-36168
Structural inspection for maintaining
airvorthiness of older aircraft
[RASA-TH-¥~28457] N73-26925
Research projects conducted by orqganizations of
Hational Research Council of Canada on
structural amalysis, jet fuels, air pollotion,
and very low frequency ravigation
[OBE/NAB-1973({1} ] H73-26970
STRUCTIRAL DRSIGH
Brazed honevcomb structure design, fabrication and
aerospace applications covering brazing methods,
filler metal selection, nendestructive testing,
sandwich desiqns, aircraft and spacecraft
structures, etc

a73-34100
Development of airframe desiqgm technology for
crashuwcrthiness,
[SAE PRPER 730319] - A73-34677

Commercial transport aircraft structural desiqo
and technoloqy advances, discussing materials
and fabrication processes with respect to costs,
durability and reliability
A73-36166

A=5B

SUBJECT IRDEI

Stroctural design anmd technology developments for
S8T and STOL aircraft, discussing computerized
and damaqe telerant deslign, composite materiails
and cost reducing manufacturing techniques
R73=-36167
¥ASA airframe structures progqram, discussing
antomated analysis and desiqn, advanced
comnposites, supersonic and hypersonic vehicles
technoloqy, active controls, aircraft loads and
aeroelasticity prediction methods
R73-36168
STRUCTURAL DESIGN CEITERIA
Pevelopnent of formula for determining ideal
weight of shell-type aircraft fuselages with
body of revolution cross section
[RAE-LIB-TRANS-1688]) N73-26009
Analysis of fatique behavior of alrfrane
components and develspment of methods for
predicting service 1ife of aircraft structures i
[ RAE-LIB-TEANS-1678] H73-26012
Bibliography of citations related to problem areas
in mechanics of failure ipn aerospace structures
[ HASR-CR=121202] N73-26920
Airport construction procedures to inclnde general
reguirenents, construction materials, and
operational maintenance
[ AD-759243 ] N73-27191
STROCTURAL FAILDEE
Bihliography of citations related to problem areas
in nechanics of failure in aerospace structures
I HASR-CR-1212021 ¥T73-26920
STRUCTUHAL MEMBERS
Egtimation of corrosiom damage levels in
thin-walled structural elements by the punching
mathod
A73-36825
STROCTURAL RELIABILITY
B-1 technology applications to advanced tramsport
. design.
[ SAE PAPER 7303881 47334696
An overviev of fatigue and fracture for design and
certification of advaanced hiqh performance ships.
A73-34881
Performance, structural reliability and fatique
iife of glass fiber-epoxy twin beam helicopter
rotor blades
[ AHS PREPRINT 782} 473-35095
USAF aircraft strugtural inteqrity requirements,
discussing safety and durability concepts for
designing, evaluating and substantiating future

systeas
A73-36169
STREUCTURAL VIBRATION
The influence of pitch apd twist on blade
vibrations.
AT73-34440
High frequency vibration of aircraft striictures.
A73-35329
Alteration of a statie wibration result by
rigidizing some degrees of freedon
273-36066
Forecast of mode varlation subsequent to structore
nodifications
A73-37083

STRUCTURAL WEIGHT
Rigid lightweight honeyceonb core radome
developrent from materials and processes
standpoliet, discussing cost reduction ard
fabrication
[ SAE PAPER 7303101 AT3=-34670
Cost/weigqht tradeoff ratios for fiber reinforced
plastic aircraft structural components
{ SAE PAPER 730338) A73-3468%9
SUBSONIC AIRCRAFT
A finite-element method for calculating
aerodynanic coefficieats of a subsonic airplane.
A73-363%4
Subsoni¢ aircraft turbodjet engines, discussing
therwed ynanic cycles, entry temperature
increase, propulsion efficiency and economy
improvements and ecological requirements
a73-36994
SYBSONIC FLOW
Subsonic intrinsic noise reductioa of sound
pressere. transducers in air flow
[ RAE-LIB-TRANS—16607 N73-266B7



SUBJECT INDEX

SUBSONIC SPEED .
Apalvysis of pressure distribution on plane qround-
surface under aircraft flying at low altltude

with subsonic velocity
fFFA-RU-634~PT=2] H73—27206
Characteristics of propulsiom system for subsonic,
long=-range transport alrcraft designed to neet
aerodynanic npoise level requirements
[ NASA-CR~T2126421 B W73-27708
SUBSONIC WIND TUNNELS
2nalysis of probleds involved in operation of
larqe wind tonnels at suhsonlc and supersonic
speeds '
[ AGARD~E-601] Y, N73-26239
Influence of free strean turbulence on turbulent
boundary layer in relatiom to wind tunnel
testing at sabsonic speeds
! = N73=-26283
Influence of free stream turbulence on turbulent
bourdary layer in relation to wiand tunnel?
testing at subsonic speeds

H73-26283
SOCYION
Vortex-lift prediction for complez ving planforms.
A73-34438

Inteqral equations fur calculating incompressible
potential flows around profiles with suction and
blowing .

[ HASA-TT-P- 149621 ) HT73-27209
SUPERCONDUCTING MAGHKETS

Peatares of a higk veltage airborne

supercenducting genarator.
AT73-35254
‘SOPBRSONIC AIRCRR¥%®

Hake model proqram for computing wake height and
width
[PB~218820/%1 E ¥73-27030

Bevelopment of digital computing system for
synthesis and optimizZation ¢of military £light
vehicle prelininary desigos
[AD-760568) WT3-27045

SOPERSONIC COMBUSTION -

Supersonic combustion aid for liquid and gdseous
fuels.

’ . . a73=-34191
SOPERSONIC COMMERCIAL AIR THANSPORT

.5econd generation supersonic transport, discussing
fuel costs, changding amarkets,. travel patterns,
electronic displays and sound. suppressor
development
[SAR PAPER 730349 AT3-34697

SOPEESONIC COMPRESSORS

Shock wave pattern visyalizationm andi static
pressure distribution in supecrsonic diffunsers
for mixed flow supersonic caoapressors, using
closed Freon leoop test rigq
[A5ME PAPER 73-FE-35]) * a73-35026

High performance supersonic axlal and centrifuqal
compressors theoretical and experimental
research, assessing and forecasting.
technological developments

. C &473-36992
SOPERSONIC DIFFUSERS
shock wave pattern visualization and static
pregsure distribution in supersonic diffugers
for nizxed flow supersnnlc compressora, using
closed Freom loop test rig )
. fASME PAPER 73-FE-35] - A73-35026
SOPEESONIC FLIGHT
Aircraft turbibe engine exbaust emissions under
sinnlated high altitude, superscnic free-stream
flight conditions. P
[AIAA PAPER 73-507] A73-35625
Supersonic boom structure studies, discu551nq
shock wave propagation during flight trajectoxry
and amplification  due to overpressure wave
focusipq

273-36907
SOPEESONIC FLOH
successive approrimations for Calculatlnq .
supersonic flow past wings with subsonic leading
edges
273-34347
A new shock capturing numerical method with
applications to some simple suversonlc flow
fields.
A73-35144

A-59

SURFACE VEAICLES

Ccompotation of three dimensional flows about
aircraft conflqurations.
: : 473-36158
© B kernel functlon nethod for computinq steady and
oscillatory supersonic aerodynamics'with
Interference.
[2IA2 PAPER 73-670) : A73-36221
Solution 0f the problem of the flow past a
¥-shaped wing with a strong shock wave at the
leading edge
: : n T OAT3=-37011
Comparison of linearized theories to determine
aerodynapmic characteristics of slender Wings in
supersonic flow
{ RAE-LIB-THANS-1677} ¥73-26010
SHPERSONIC INLETS
Dynanic response of Mach 2.5 supersonic mixed
' compressicon ax1synmetric inlet operating with
turbofan engine
[ ¥ASa~-TE=~-X-28337 - L B73-27709
SUPBRSONIC SPEEDS .
Investigation of the expansion side of a delta
¥ing at supersonic speed.
- . A73-36312
SUPERSONIC TRANSPORTS
The permissible scale of spatial averaqging of
geopotential “values in the stratosphere when the
impact of wind on the flight of a supersonic
aircraft is taken into account

173~-3U4586
B-1 technology applications ta advance& transport
desiqn.
[ 5LE PAPER 730348 A73-34696

Fiigbkt-critical fail-operative and enduralce tests
for 55T electrical power systen
AT3-35252
Structural design and technology developments for
SST and STOL aircraft, discussing computerized
and damage tolerant design, composite materials
and cost reducing manufacturing techmigues
. 173-36167
55T environment impact aspects in dreas of fuel
and oxygen consumption, hoise, sonic boonm,
. stratospheric poilution and climate modification.
373-36906
SUPERSONIC TURBINES
Havy developaent of low-cost supersonic turboiet
engines.
[ SAE® PAPER 730362] A73-34708
Uasteady aerodyonamic forces im transonic
turbomachines
L73=37084
SOPERSONIC WIND TUNNELS
Develapment of experimental turbiine faciiities for
testing scaled models in air or freon.
. A73=-34381
* Turbulent boundary layer flov separation
neasurements using holographic interferometry.
{ATIAZXL PAPER T3-6E0] 173~36215
SOPPORT INTERPEREHCE
amalygis of interference cccurring in subsonic and
transonic wind’tunnels caused by model support
systen
N73-26242
SUBRFACE NAVIGATION
leronautical and maritime traffic control by
stationary orbit navigation satellites,
discussing frequency raages, aircraft distance
control, antenna arrays and multiple data access
' a73-35477
SURFACE VEBICLES
Interaction of an air-cushioned vehicle with am
elastlc quideway.
A73-38181
Ground and air ttansportation noise propagation
and effects, 1ncludan aircraft engines,
airfoils, sonic booms, aute traffic, railrcads,
subvays, seispic noise and vibration

A73-34460
AIRTRANS ~ Intra-airport transportatlon Systen.
[ SAE PAPER 730384) A73-34721
The possible fature of alr transport and the’
azrparts
L73=35665
Book =~ The aerodynamics of h1gh speed gqround
t:anspo:tatlon.
373-35854



SURYEILLABCE RADAR

SURVBILLANCE RADAR
Sgitched aptennas and digital algnal processing of
high performance, low cost, surveillance radar
[aD-7591759] N13-2T142
SUBYIVAL EQUIPMERT
Certification program for the DC-10 slide/raft.
A73-35B07
SUEEP RANGLE
Application of methods for prediction of bogndary
layer transition on sheared vings
H73=-26281
SWEPT WINGS )
2 conceptaal study of leading-edge=vortex
enhancement by bhlowing.
[ATAA PAPER 73-556] A73-36210
Analytical investigation of cospressibility and
three-dimensicnality on the unsteady responss of
an airfoil in a fluctuating flow field.
[AXaX PAPER 73-6831 473-36234
Solution of the problem of the flow past a
¥-shaped wing with a strong shork wave at the
leading edgsa
aA73-37011
Influence of free stream Reynolds nueber on
transition im houndary layer oun infinite swept
wing
B73=-26280
SREPTBACK HIRGS
Some effects of camber on swept=back wings.
{SAE PAPER 7302931 273-234661
Equivalence rule ané transonic flows involwing
lift around thin smooth configquration with sSwept
leading edge
{AD-760349] N73-26042
SWITCHING CIRCULIIS
B=1 aircraft electrical maltiplex system.
A73=35309
Syitched antennas apd digqital sigpal processing of
higk perforrance, lov¥ cost, surveillance radar
rap-7591791 N73~-27142
SYHBRLS
Inteqrated image and symbolic display hierarchy
with increasing horizontal and vertical
information content for superpositicn as
helicopter aid ia approach and precision hevering
[AHS PRBPRINT 724 ] A73-35065
SYICHRONOUDS SATELLIYES
Syachronnus satellite systens for civilian air,
ship aud land vehicle traffic control,
copmunication, navigation and surveillance,
discussing techrolcgy requirements for
continental and oceapic systems
[AIZA2 PAPER 73-583) 273-36075
SYNOPTIC METRQROLOGY
Developnent of methods of forecasting
meteorological conditions for aviation
273=35912
SYNTHERIC FIBERS
Desigp of filamentary composite materials for
application to construction of airframes and
spacecraft structures
R73-27479
SYSTE2n BFFECTIVEEESS
Simulation of a surface traffic control system for
John F. Kennedy International jjirport.
A73-34818
Digital fly by wire flight cohtrol system with
airborne digital processor for increased
aircraft survivability, determining redundancy
level to satisfy system performance
) A73=135222
IDM data bus and interface design for digital
avicnics system, considering standard remote
terninal in terms of system paraneters,
oparatior and cost effectiveness
373-35233
B-52 aircraft-borne short range attack missile
weapolR systen air conditicner thermal
performance fulfillment with Freon refrigerant
and alr distribution in heat exchangers

FAIAZ PAPER 73=-7231 A73=36340
Computer medels for air traffic control system
simulation.
AT73-36843

SYSTENS ANMLISIE .
The application of system analysis technigques for

the sclution of complex helicopter crew sStation
desigqn problens.

F2AHS PREPRINT 723} A73-35064

A-E0

SUBJECT IBDEI

Present and future need for high Reynolds number
trapsonic wind tunnels including analysis of
desiqn selection and requirements

W7 3-26282

Voltage standing vave ratio measurement and
evaluation of aircraft antenna systens
[AD-761031) . H73=27161

SYSTENS ENGINBERING

aireraft nmicrowave landing sy¥stem developnent,
including conventional systea history and
shortcomings, program objectives and
implementation schedule for ATC

AT3=34811

Turho and jet powered gemeral aviation
aircraft-borne weathervision memory radar systenm
vith digital processing technique to elimlnate
direct wiev storage tube

{SAE PAPER 7303161} A73-304678
Integrated Propulsion Contrel System program.
[ SAE PAPER 7303591 A713-34707

A frequency response approach to £lying gualities
criteria and fliqht control systea desiqn,
[AHS PREPRINT T740] " A73-35073
Information transfer system of diqgital avionics
system, examining signal rednction by baseband
time division multiplexing and video
distribution systens
173-35230
2 sinulation gtudy for the desigqn of an air
terminal building.
a73-35826
Design techoology of aercnautical satellite
communicaticn system for air traffic control
over Atlamtic Ocean
[FAA-ED=17-11 H73=27104

1.
TACAN
TACAN based SETAC and L band DME based DLS
approach and lapding systems for military
ajircraft, discussing time division multiplexing
and antenna array
[DGLE PRAPEE 73-01%) 173-34493
Low cost data processor and display for ICHI,
DAE/TACAN, LORAN or ranqe/ranqe difference radioc
navigation systems in aerospace applications
a73-35213
TATL ASSEHBLIES
derodynanic desiqn parameters effects on static
performance of short ducted fans for helicopter
tail rotor applications, comparinrg theoretical
analysis and experimental results
[ LHS PREPRINT 7011 173-15052
Helicopter tail rotor teeter hinge with Teflon
conical journal bearing allowing axial and
radiel preload imservice adjustment, discussing
oscillatory loads and teaperature effects
[ ARS PREPRINT 7621 173-35085
Tail roter performance in presence of maim rotor,
ground, and wiods.

fLAS PREPRINT 7441 173=-35087
Ap advanced composite tailboom for the aH-16
helicopter.
[AH5 PREFEINT 745]) L73~35098
TAEEQFF '

gircraft accident involving Lear jet aircraft
following takeoff from Atlanta, Georgia Airport
on 26 Feb. 1873
[HTSB-RAAR-T3-12] W73-26036
TAKBQFF RONS
ZSafety in the accident prone fliqht phases of
take-off, approach and landing.
L73-34085
Noise reduction of STOL aircraft during landing
approach and takeoff via thrust reduction ard
steepest descent flight paths
[ EER-U8-06-73] A73-34488
TARGET SIMULATORS
Interface evaluation of digital simulation
facility with system support facility for radar
beacon target source for air traffic control
TFAR-RA-73-33 ¥713-26289
TAXIIRG
Further devalaopments in surface effect takeoff and
landing systeas councepts - A multicell system.
[CAST PAPER 7671121 A73-34294



SUBJBCT INDEX

TECHNOLOGICAL FORECASTING
Fuature technical developaents and efficiency of
helicopters and their derivatives
B73-34252
VIOL and helicopter desiqn consideérations,
including nonsymmetrical roter flow
characteristics, rotor types, airspeed
capacities, compourd Jhelicopters, tilt wing and
tilt rotor aircraft
473-34259
EKey factors in developing a future wide-bodied
twin-jet transport.
[SLE PAPER 730354 ] A73=34702
High performance supersonic axial and centrifugal
cobpressors thecretical and experimental
research, assessing and forecasting
technological developuents
A73-36992
Review .and analysis of air carriersreliever
airport grant allocations and technological
forecast of airport demands
[ FAR=AV=T2-47 - . N73-26253
TECHHOLOGY ASSESSMENT
German book - Pire protection technology in
aviation. Volume 1 .- Poundations of aviation and
fire~protection technoloqy.
A73-34124
Market trends and techpical progress in small gas
turbine engines for general aviation and
executive aircraft and _helicopters
A73-34447
Thin configuration flat digital CRT display with
electron beam control improvement for military
avionics applications, discussing performance
advantages and ownership cost
A73-35235
Commercial transport aircraft structural desiqn
and technology advances, discussing materials
and fabricatieph processes with respect to costs,
durability and tEllﬂhllltv
273-36166
Structural design and technology developments for
55T and STOL aircraft, discussing conputerized
and damage tolerant design, compasite materials
and cost redocing manufacturing techniques
A73-36167
High performance supersonic axial and centrifugal
conpressors theoretical and expérimental
research, assessing apd forecasting
technelogical developnents
- h73=-36992
TBECHNOLOGY UTILIZATION '
Lpplications of advanced aerodynamic- technology to
light aircraft.

[SAE PAPER 730318] AT3-34676
B=1 technology applications to advanced transport

design.

['SAE FAPER 7303487 AT3-324696

custom LSI technology utilization in low volume
avionic systems, discussing handcrafted chip
design, full wafer, array logic and MDS cell
appreaches and costs
A73-35227
TEFLOK (TRADEMARK)
Hellcopter tail rotor teeter hinge wlth Teflen
conical journal bearing allowing axial and
radial preload inservice adjustment, discussing
oseillatory loads and temperature effects
{ AES, PREPRINT 7621 A73~35485
TRLEGRAPE SYSTEAS
An automatic system for hroadcastinq weather data
to international civil aviatiom
: A73-34962
TEMPERATORE COHTHOL
B=52 aircraft-borne short range attack mizsile
weapon system air conditioner thermal
perforrance fulfillment with Freon refrigerant
and air distribution in heat exchangers
{aIaa PaPER 73-723) A73-36340
TEMPERATORE RFFECTS i
Effect of '"bulk' heat transfers in aircraft gas
turbines ob cOmpresSSor SUrde DArgins.
473-34382
Turbine engine research activity evolutiom,
congidering entry temperature increase,
pollution sources nonstatiomary aerndynamics and
aeroelasticity ia compressers, and noise probhlea
A73-36991

A=61

IEST FACILITIRS

TENFEBATURE MEASUREMENT
4 performance data acquisition and analysis systen
for turbine enqine c¢omponent testing.

. A73-34510
Differential temperature measurenents in engine
flnids.
B73=-36071

TENPERATUEE PROBES
iircraft engine fuel and o0il differential
temperature measurement wvia platinum probes,
specifying sensor sensitivity, calibration,
circuit operation ané data reduction
BR73=34607
PERPERATURE PROPILES
Teaperature characteristics of file cooled amd
non-£ilm cooled vanes incorporating impingement
cooling
[ BASA-TH-XI-2819] N73-27798
TENSILE PROPERTIES
Effect of L1-Zn-Mg-Cu alloy composition variations
on fracture strength and tensile properties
[ RAE-TE~721731 ¥73-2654%
TEBMINAL PACILITIES
Rutomated tersminal area ATC operations under FAA
ten year plan, investigating analvtical model of
pilot-aircraft control leoop decision maklnq by
computer progranm

373=34437
The functions of regional airports and the
-resukting reguirements. for the .qround-
installations
' 273=-34476
The financing of essential communication,
navigation and terminal aids.
473-34535

simulation of a surface traffic contrel system for
Johr ¥. Rennedy International Airport,
i BT73-3DB18
L simulation study for the design of an air
tereinal building.
A73-35B26
Simulating the introduction of 747 aircraft imto.
airport aperations,
’ A73-3€423
dirport simulaticr program describing passenger
flow and scheduling considerations, including
automobile parking, baggage handllnq, rapid
transit, arrival and departure peaks and
passenger decisions
A73-360081
Forecasts of aviation activity at selected
airports to neet needs of plannipg personnel for
future air traffic control operatianms
N73-26019
Review and analvsis of air carrier/reliaver
airport grant allocations and technological
. forecast of airport demands
[ FAR=2V=72«41 HI3-28253
Conceptual developtent and cost apalysis of
elevated short takeoff and landlnq facility for
test purposes
[FAA-RDR=-T73=-157 N73-27179
Development of procedures for determining capacity
of airports and caunses of airport delays - Yol. 1
[FAR~BRD-73-11-¥0L-1] -~ N73=271B0
TERMINAL GUIDANCE
Terninal and flight control navigatior guidance
systens for restricted and short takeoff anmd
landing aircraft air traffic and approach
techniques
[ RRE~TM-AVIONICS— 135/BLEU/] . A73-34090
TESY EQUIFBRENT
Sclid state Digital Slip Sync Strobe/Camera
Control System desiqn for povered wind tunnel
helicopter models testing
B273~34622
JFTOT - A new fuel thermal stabhility test /A
sumaary of a Coordinating Research Council
activity/. N
{ SAE PAPER 730385} 373-34722
TEST PACILITIES
¥Wind tubnel acoustic and vibration test
facilities, including anechoic chapbers,
subsonic boundary layer tunnels, acoustic ducts,
reverberation rooms, and roter ooise chambers -
A73-35334



THERBAL CYCLING TESTS

inalysis of problems invelved in operation of
larqe wind tunnels at subsonic and supersonic
speeds
{AGARD-R-601]

Analysis of minimour run times required for
instationary measurements at tralsonic speeds
doring wind tunnel tests

¥73-26239

) ‘ ¥73-26283
Conceptual development and cost amnalysis of
elevated short takeoff and ianding facility for
test purposes
[FAA-RD~73=15]
THERMAL CYCLING TBSES
Creep in vI-14 titanium alloy under low-cycle load
conditions

B73-27179

273-36758
TEEEMAL STABILITY
JPIOT - A new fuel thermal stability test /2
sumnary of a Coordinating Beseerch Coubcil
activity/.
[SAE PAPER 730385 ] A73~-34722
Hydrolvtic stability of polyurethane potting
compounds 1n Navy aircraft
[AD-7595721
TREERBODTHARIC CYCLES
Engine ¢ycle consideraticns for future {ransport
aircraft,
[ SAE PAPER 730345) A73-34693
Subsonic aircraft turbojet engines, discussing
thernedynamic cycles, entry temperature
increase, propulsion efficiency and econcmy
ipproverehts and ecological reguirements

H71-26604

a73-36590
THREEHODYHARIC EFFICIENCY
Turbine engine contrel system design based on
linearized and nonlinear mathematical unodels
accounting for theraodynawic performance
A73-36595
THIN BIBFOILS
AD ipexpensive technique for the fabrication eof
two-dimensiopal wind tunnel nmodels.
L73=-35762
THIE BALLS
Estimation of corrosion damadge levels in
thin-walled structural elements by the punching
nethod
A73-36825
THREE DIBMENSIORAL BOUNDARY LAYEE
Calculation of three-dimensicnal beoundary layer
flows on aircraft and space shuttle confiqurations
[HASA-CE~2285] N73=-27214
TEREE DINEESIONAL FLOW
Vumerical calculation of the three dimensional
transonic flow over a yawed wing.
A73-35129
L ne¥ shock capturing numerical method with
applications to some Simple supersonic flov
fields,
A73-35144
Camputation of three dinensional flows about
aircraft confiqurations.
B73=-36158
Three dimensional et flap potential flow theory
based on vortex lattice method, comparing
iterative solution with slatted unswept blown
flapped wing experimental results
FLiAA PARER 73-6531
Application of kolographic interferometry
techoiques for deteraining asymmetric flow
distribution epcountered near wing-fuselage
junction at trabnsonic speed
{AD-759%67 ] ¥73=26296
Calculation of three~dimenrsional boundary lavyer
flows on aircraft and spazge shuttle configqurations
{NASA-CER~2285] N73-27214
THRUST
Cold flow tests of factors affecting noise
suppression and thrust logs of divergent lobe
supersonic jet hoise suppresser
{HASA-TH-Z-28201]
THRUST AUDGHENTATIOR
in evalvation of hypermpixzxing for ¥STOL aircraft
angihehtors.
[AIAR PAPER 73-6541
THRUST BEARINGS
Brxperimental investiqation of air bearings for gas
turbine engines.
FASLE PREPRINT T73AM~ZB-1]

A73-36260

N73-26992

A73-36208

273-35981

A~62

SOBJECT IHDEX

THARUST COHTROL
Civil STOL aircraft engine thrust reverser and
fast selection control system deslqns for high
perfornance, low specific weight and accustic
compatibility requiremnents
[ SAE PAPEER 7303581
THRUST LOABS
Experimental evaluatior of 150-a@ bore hall
bearings to 3-million DN using solid acd drilled
balls
[ HASA-TH~-X-68265]
FHRUST REVERSAL
Civil STOL aircraft engine thrust reverser and
fast sgelection control system designs for high
performance, lovw specific weight and acoustic
compatibility requirements
[ SLF PAPER 730358] A73-34706
rircraft accident involving Hoeing 787 aircraft
during landing at Hiami, Flerida airport oa 15
Dec., 1972 folloving collision with birds
[ NP5B=2AR=-T3=121]
TILTIEG ROTORS
Progress in the development of a practically
applicable VIDL aircraft with low disk loading
: A73-34254

A73-34706

N73-264E0

R73-26029

TINE DIVISIOF HULTIPLEXIIRG
TACAN based SETAC and L band DME based DLS
approach and landing systems for military
aircraft, discussing time division multiplexing
and antenna array
[DGLR PAPER 73-01%] A73~34493
Information trausfer system of digital avionics
sy¥stem, exanining signal reductica by basebapd
time division multiplexing and video
distribution systenms
173-35230
TDM data bus and interface design for digital
avionics system, considering standard remote
terninal in teres of system parameters,
operation and cost effectiveness
473-35233
pigital time division wmultiplexing for integrating
avionics egquipment, discussing electrical power
control signal multiplexing
173-35246
TIF SPEED
Effects of mass iniection of tip vortex ob airfoil
perforeance at transonic speeds
[AD=-760363] H73-26304
Heasurement of noise and wake structure cof ducted
fanh with subsonic tip speed to show sound
pressure levels and blade wake characteristics
fRASA=CR-%322597] W73-27247
TITANIUN
CH=53D titaniee pain rotor blade, describing spar,
fiberglass cover and honeycomb core, fabrication
netheds, ground and £1light tests and vibrational
characteristics
FAHS PREPRINT 7831
TITAKIUA ALLOYIS
Emerging aerospace materials and fabrication

A73-35096

techniques.
A73-35841
¢reep in VT~14 titanium alloy under lou-cy¥cle lead
coenditions
A73-36758

Evaluation of rondestructive testing technigues
for diffusion-bonded titanium alloy aircraft
structures using ultrasonic radiation
TAD-760673 1

TORSIDONAL STRESS

Effect of torsion-~flap-lag coupling on hingelass
totor stability.
rass PREPRIET 7311

TOXICITY

Analysis of physiological and toxicelogical
aspects of smoke produced by combustion of
aircraft interior materials ~ Part 1
[FAA~RD=T3-50=PT-11]

Fhysio~chemical analysis of flammability
characteristics and thermal degradation of rigid
and flexible urethane Eoams used in aircraft
structures - Part 2
[Fas~RD-T73-50-PT~21

N73-27035

B73-35067

N73-270%4

H73=27025



SUBJECT IMDEX

THACKRING RADAR
501id state aull tracking Doppler radar ground
velocity sensor for supersenic weapon delivery
aircraft precision bombing, -discussing desiqgn
and test with computer simulation
! A73-35209
TRADEOFPFS . |
Cost/weight tradecff ratios for fiber relnfo:ceﬂ
plastic aircraft stroctural components
[ SAE PAPER 730338] A73-38689
Tradeoff studies for feasibility of multiblade
ring rotor confiquration for belicopter ﬁesan,
discussing ring draqg
[ 2aHS PEEFRINT 7141 L. 273=-35060
TRAFFIC CONMTROL .
SynchIonous satellite systens for civiliam air,
ship and land vehicle traffic control, ’
coamuinication, mnavigation and surveillance,‘
discussing technology regquirements for .
continental and oceanic systems
[AIaa PRPER 73-5831 AT3I-36075
TRAILING EDGES o
Equivalence rule and transonic flow theory
involving lift,
AT3-36328
Experiztental determination of bound wortex lines
and flov in wvicinity of tralllnq edge of slendexr
delta wing
{ NASA-TT=F~150121 ¥73= 27217
TRAINING SIKULATORS
¥isual scene simulation with computer qaneratad
inages.
b73-3ﬂ820
TRAJBCTORY ARALYISIS
Developaent of technigques for predicting point and
path performance of light aircraft
[ RASA-CR-2272] H73i27022
TRANSFER FUNCTIORNS
Equations of motion and response curve fitting .
method for determining transfer Ffunction
coefficients of lonqitudinal aircraft motion
[ DLE-FB-73-39] - . N73-26034
TRANSIENT LOADS :
Behavior of a wirng panel undet transient
conditions in a gas flow
A73=-3013%
TRANSIT TIHE
Concorde aircraft introduction into airline
network, discussing time gain over warious
routes, operating costs, passenger service,
departure and arrival problems, maintemance, stc
[ SAE PAPER 7303511 l73—3ﬂ699
TRANSHNISSION LINES
Bodylar KOS LSI digital data bus systen desiqgn for
integrated avionics and remote Sensors
ipnterconnection in aerospace vehicles
: : 473-35232
TD® data bus and interface desiqn for digital
avionics svstem, congidering standard remote-
terpinal in terms of systen parametets. ’
operation and cost effectiveness
AT3~35233
TRAMSHISSOHBREERS
Pevelopment of transaissometer for measuring -
optical transmission through aircraft jet engine
exhausts
[AD=-760050] - N73-26467
TRABSONIC CONPRESSORS
Calculated leading-edge bluntness effect on
transonic conpressor peise. :
FaIax PAPER 73-633] A73=36192
TRANSONIC FLOW
Numerical calculation of the three dimensional
transonic flow over a yawed wing. .
A73-35129
Transonic flow apalysis using a streamline
coordinate transformation procedure,
TAIRA PAPER 73-6571 a73-36211
Transanic inviscid flows over lifting airfeoils
with enbedded shock wave using method of
integral relations.
[2IaR PAPER 73-658] A73-36212
Experinental and theoretical 1nvest1qations in
two-dimensional transonic f£low.
[AIAL PAPER 73-65%9) A73-36213
on viscous and wind tunnel wall effects in
transonic flows over airfoils.
[ATIAR PAPER 73-6640] L73=-36261

A-63

TBANSPORT ATRCHAFY

Equivalence tule and trabsonic flow theory
involving 1lift.
A73-36328
Tnsteady aerodynamic forces in transonic
turhomachxnes -
- ’ AT73-37084
Equivalence runle and transonic flows -involving
1ift around thin snooth conflquration with swept
leading edge ~
TFAD-TE03497 . . . HT3-26042
Effects of mass injection of tip vortex on airfoil
perfornancs at transomic speeds .
[3D-760363] ‘ ¥73-26304
TEANSONIC SPEED - ' . '
o inexpensive technigue for the fahrication of
two-disgensional .wind tunnel models.
N 173-35763
Analysis of winimam run times required for
‘instationary beasurenents at transonic speeds
" during wind tunnel tests
C . - N73-262U3
Application of holographic interferometry
techniques for deteraining asymmetric’ flow
distribution encountered near wing-faselage
junctiom at transaric speed ’
[2D-759967 17 - ~ . HT3=-26296
Design and development of 4wo dimensional airfeoil
with optimun draq divergence characterxst1cs at
transonic speeds
{ ¥AL-TR-299 )" N73-26994
TRANSONIC WIND TUNNELS o
Analysis of problems invelved in operation of
large wind tunnels at suhsonlc and supersunic
speads .
[ AGARD-R-601] ’ - ¥73- 26239-
Development of numerical aethods for correcting
wall conpstraints in transonic wind tunnels with
_wentilated walls
N73-26241°
Fluid motion problems in desiqn and operatlon of
lov gpaed and tramsonic wind tunnels
" [ AGARD-R-602] H73-26279
Present and future need for high Reynolds number -
transonic wind tunnels including amalysis .of
desiqgn selection and regquirements
W73-262482
PEfects of turbulence and noise on vind tonnel
ueasurenents at transonlc speeﬁs
R73-26284
'Des;qn of ventilated walls for transonlc wind
tunnels with apnalysis of patameters affectinq
noise generation "
N73 26285
TRARSPORT ATRCEAFT
VTOL Hjet transport axrcraft commercial
applications, describing lift enqine systea,
hover flight control, engipne failure Droblems
Cand operatinq cost analysis
173-38257
vaersonlc transports - Econmomics and
environmental effacts,
A73-34435
Longitudinal ootion of a transport ulrcraft doring
steep landing approaches’
R73-34482
Iciag cund1t1uns of modern trnnspott aircraft
according to crulse fright data

AT73-345085
Engine cycle cousxaeratlons for future transport
aircraft,
" [ SLE PAPER 7303457 . 473-34693

" Prefitable transport ehgines for the env1rnnuent
of the eighties,
[ SAE PAPER 730347] ) A73-38695
" key factors im developing a future wide-bodied
twin=-jet transport. T
[ SAE PAPER 7303541 .- A73-304702
The kiir Force/Boeing advanced medinm STOL
transport prototype. .
[ SAaR PAPER 730365] A73=34710
Technical basis foar the STOL characteristics of
the McDonnall Douqlas/USAF YC-15 prototype
airplane,

[ SAE PAPER 7303667 - A13=347%1
Applications and concepts for the incorporation of .
cnnposites in large nilitary transport- aircraft.

A73-34816
The C- 401, a ST0% transport for many applications
373-35666



TRANSPORT THRORY

pic-7 four engine turboprop transport aircraft,
enphasizing quietness and STOL capability
273-36067
Influences of international operations on
aircraft-transport design sSecond William
Littiewood Hemorial Lecture/.
L73-36165
Commercial transport aircraft structural desiqm
and technology advances, discussing materials
and fabrication processes with respect to costs,
durability and reliability
A73-36166
Calculation of wake vortices behind wings of
transport aircrafts in holding, takeoff, and
lapnding confiqurations
{FAR-RD-T73=4Z 1 N73-26027
Analysis of aerodynamic characteristics affecting
selection aof short takeoff tramsport aircraft
W73-27012
research and developmert prograns
construction of short takeoff
aircraft in Germany

analysis of
iovolving
transport
R73-27013
Characteristics of long range transport aircraft
to include reductiom of aircraft enginme noise
and improved enqine response during ga=around
maneuver
[NaSA~CR=-121243] H731-270240
Developrent and characteristics of control systen
for short takeoff transport aircraft for
ride-smoothing effect
[NASAR-CR-22761 N73-Z7026
Apalysis of minimem longitudinal stability for
large delta wing transport aircraft during
lapding approach aed touchdown using in—-flight
simulation techriques
Tap-761120)] ¥713-2T7036
Characteristics of propulsion system for subsonic,
lang-range transport aircraft desiqned to meet
aercdynamnic noise level Tequirements

[RASA~CR-1212421 N73~-277049
THAESPORT THEORY
Aircraft wake vortex transport nodel.
{AIAR PAPER 73-679) L73-36230
TRBAHSPORTATION
Book - The aerodyrawmics of hiqh speed groubd
transportation.
173~35B854

Hodels of air, river and highway transportation
for developing areas
{PB=219292/01

TEUNCATION ERRORS

Forecast of mode variation subsaquent to structure

podifications

R73-27877

273-37083

TO-134 AIRCRAPFT
Bussian boock
operation,

= The Tu-134 aircraft: Its design and

L73-35870
TURBINE ELADES
dercpantical turbine blade and vane saterials
selection, considering Ni alloys with powder
petallurqgy and oriented solidification,
conposite materials and enptectics
A73-36993
Bnalytical methed for predicting stall flutter of
axial-turbonachine blading
Tap=-7603541] H73~-26813
Directiopal selidification of eutectic alloys and
application to turbine blades and gas turbine
engine components
B73-274940
TODRBINE ENGINES
A perforbance data acquisition and apnalysis systen
for turbine engine cowmponent testing.
A73-38610
turbine engine maintenance
reliability nodel.

The develapument of a
prograns from a new
[ SAE PLPER 7303374] 173-34713

Aovercraft propeller and turbiase enqgine fan blades
with glass and carbon fiber reinfolced plastics
respectively, discussing desigqe and constructions

A73-34B13

Helicoptar turbosghaft engine vibration redaction
through engine-airframe interface compatibility
desiqn and torsional stability of drive traims
with auntomatic fuel control

{AHS PREPRINT 7743 A73-35092

A-6L

SUBJECT THDEX

2ircraft tyrhbine endine exhagst ewissions punder
sinmulated higqh altitude, supersoniec free-stream
fliqght conditions.

[Ai1aa PAPER 73-507]

Turbine engine research activity evolutiom,
vonsidering entry temperature increase,
pollution sources nonstationary aerodynamics and
aeroelasticity in compressors, and noise problenm

AT73~36991

Turbine engine control system desige based on
linearized and nonlinear mathematical models
accounting for thernodynamic performance

A73-36995

B73-35625

TURBINE WHEEBLS
A methed of aeasuring three-dimsnsional rotating
wakes behind turbomachinery rotors.
. [ ASME PRPER 73-FE-31]
TOURBOCOBPRESSORS
Effect of 'hulk' heat transfers in aircratt gas
turbines on compressor surge margins.

A73-35023

B73=-34382
Turbine engine research activity evolution,
considering entry teaperature increase,
pollution sowrces nRonstationary aerodynanics and
aercelasticity in conpressors, and noise problen
173-36991
Righ performance supersonic axial and centrifugal
conpressors theoretical and experimental
research, assessing and forecasting
technological developments
A73-36992
Lesign, development, and evaluation of centrifugal
compressor with six to ohe pressare ratio and
two pounds per second air flow
[ HASA-CE~120941]
TDRBOFAHN ERGIRES
Progress in the developaent of optinally.guiet
turboprop esqines and installations.
[ SAE PAPER 730287 AT73-34652
"guiet? aspects of the Pratt & Whitmey Aircraft
JT15D turbofan,
[ SAE PAPER 730289 B73-3L654
variable pitch turbofan driven at constant speed
through redyction gear to obtain cost-efficiency
compronise for future STOL and business aircraft
applications

N73-26883

A73-36998

Application of finite difference technigues te
noise propagation in jet engine ducts
[ FASA-TH=-X=-682611) H73-26015

Wind tunnel tests to deternine effect on cruise
performance of installing long duct refan-engine
nacelle on DC B aircraft
I ¥ASA=CE=1212181]

Perfornance data for three turbofan engine
configurations with nolse reduction features
tested over range of flight conditiens
{ NASA-CR=-1212581 RT3-27707

tynamic response of Mach 2.5 supersonic mixed
compression axisymmetric inlet operating with
turbofan engine
{ NaSA-TH-%~2833]

TORBOFARS

New low=-pressure-ratio fans for guiet business
aircraft propulsicn.

[ SAE PAPER 7302881 373-38653

Noise reduction modifications im JT3D and JIBD gas
turbine engine by single staqe fan replacements
{ SAE PAPER 7303461 273-34694

Calculated leading-edgqe bluntness effect on
transonic compressor noise.

[ AIAM PAPER 73-6331 273-36192
wind tunnel tests of short takeoff and landimg Ian
stage mnodel to detecmine airflov conditions
around rotor and stator and stage pressure ratio
[ NASA-TN=-X-28371 N73=-27701
TORBOJET ENGINES

Havy developuent of low-cost supersonic turbodet
engines,

{ SRE PAPER 7303621 273-34708

Russian book - Rerodynanmics and fliqht dypanics of
turbojet aircraft /2nd revised and enlarged
edition/.

H73-26023

N73-27709

173-34900
Reliabjlity of aircreft turboiet bearings
173-366M



SUBJECT INDEX

Subsoric aircraft turboiet enqgines, discussing
thermodynanic cycles, entry temperature
increase, propulsioa efficiency and ecohomy
improvements and ecelegical requirements
173-36996
The effect of afterburning on the emission of
pollutants by turbojets
. 373-36996
Rpalytical technique amd computer program for
evaluation of airbreathing propulsion exhaust
LoZZle performance .
{aD-760541 N73=-27712
Comparison of nitrogen oxide enissions produced by
hydrogen combustion with emissions produced by
Jet engine fuels at simulated crmise conditions
[HaSa-TH-X-68258] N73=-27804
Handbeok on radiant emission and absorption of
combustion gases for application to design of
rocket combustion chambers and exhausts,
turboijet engines, and industrial furnaces
THLSA-5P-30801 ¥73-27807
TORBOMACEIRERY - ’
A pethod of measuring three-dipemsional rotating
wakeg behipd turbomachinery rotors,

{ASME PAPER 73-FE=-311 A73-35023
Unsteady aerodymamic forces in transonic
turbonachines
K73-37084
Problems of minimcm~Weight turbomachine rotor -
desiqns
173-37140

Hethods of testirg rotating components of
turbomachines compared with tests on complete
turbemachines
[ 2GARD-AG-167] N73=-26800

TURBOPROP AIRCRAPT
The C~4Q1, a STOL tramaport for hany applications
173-35666

DHC~7 four epgine turboprop transport aircraft,

enphagizing quietness and STOL capability
a73-36067
TORBOPROP ENGINES

Progress in the developnent of optimally quiet
turboprop engines and installations.

[SAE PAPER 7302871} RT73-34652

Lesign, materials, fabricatiom, and testing in
DART thruster technology developrent
[L&-5017-4581 N73=-26802

TURBOSHAPTS

Purboshaft engine for 5-8 passenger sipgle and
twin engine commercial helicopter, discussing
cost reducticn design enpbasis, gearbox moduale
and particle separator

B73=-30253
TURBEULESCE EFPFECTS .

Feedback control configured vehicles ride control
syster desiqm for B-52 aircraft lead alleviation
and mode stabjlization during £light through
atmospheric turbslence

A73-35245
. Response of a rigid aircraft to nonstationary
atmospheric turbulence.
A73=-36305

Hot gaseous jet nolse emnimsion calculation for
dependence on turbulent flow characteristics
based on Lighthill theory, using cobpoter progran

. A73=-36997
iircraft accident imvolving crash of DC-9 aircraft
during landinrg follewing do-rtound at Fort Worth,
Texas Airpert or 30 May 1972
[ HTSB-2AR-73-3] R73=260G17

Influence of free stream turbulence on turbulemt
boundary laver in relatior to wind tunnel
testing at subsonic speeds

N73-26283

Inflyence of free stream turbulence on turbulent
boundary layer iz relation to wird tannel
testing at Subsonic speads A

¥73-26283

Effects of turbulence and noise on wind tunnel

neasurenents at transonic speeds
¥73-26284
TURBULENT BOONDARY LAYER

Turbulent boundary layer flow separation
measurements using holographic interferonetry.
[AXAA PAPER 73-6641 a73-36215

A=-6S

U.5.5.R.

Force neasurements and pressure distributions eo
three Gottinger airfoil profiles during
transitien from lamivax to turbulent boundary
layer flow )
[HASA-TT-F-14959 1 ¥73-26000
Influence of free stream turbulence on turbulent
boundary layer im relation to wind tupnel
‘testing at subsonic speeds
N73-26283
Infivence of free strean turbnlepnce on turbulent
beoundary layer in relation to wind tunnel
testing at subsonic speeds
- . N73=-26283
Experimental determination of hound vortex lines
and flow in vicinity of trailing edge of slender
delta ving
[ RASA-TIT-F~150121] H73-272%7
TOEBULERT FPLOR
Parformance of low-aspect-ratio diffusers with
fully developed turbulent inlet flows, I — Sone
experinental results,
[ ASME PAPER 73-FE-12) 373~-35009
' Performance of low-aspect-ratic diffesers with
frlly develcped turbulent inlet flowms. II -
Development and application of a performance
prediction method. :
[ASHE PAPER 73-FE-13) A73-35010
TUERBULENT HEAT YRANSFRE
"The prediction of “turbolent heat transfer and
pressure oh a s¥ept leading edge near its
intersection with a vehicle.
[AIAA PAPER 73-6771 A73=-36228
TORBULENT JETS
Monograph = Two caunsality correlation techniques
applied to jet moise.
B73=35150
TORBULBERT WAKES
Aircraft wing tip turbulent wakes producing
swirling vortices, discussing wake hazards, wind
tunnel research and vortex dissipation procedures
[ SAE PRPER T30294] AT3I-38658
A method of measuring three-dimensional rotating
wakes bekind turbomachinery rotors.
{ ASKE PAPER 73-PE-31] 373-35023
Aircraft accident invelving crashk of DC~9 aircraft
during landing following go-round at Fort Worth,
Texas Airport omn 30 May 1972
f AESE-AAR-T3-3] N13-26017
Undervater vortex field generation in wake of
rectangular airfeil
[NRSA-TM-X-62276] N73-26288
T®O0 DIMENSIONAL PLOW
Test techniques for high 1ift, two-dimensional
airfoils with boundary laver and circulatien
contzrol for application to rotary wing aircraft,
. AT3-34292
Transonic flov amalysis using a streamline
coordinate transformation procedure.
[TAXa2 FAPER 73-5657] A73-36211
Experinental and thaoretical investigations in
tvo—-dimensional transonic flow,
FAI2A PRPEBR 73-659) A73=-36213
tpnalysis of nonhomoqeneous flow assoclated with
two dimensional propulsive lifting system based
on flow with enerqy addition
FNASA-CR-2250] N73-25997
Pesign and developaent of two dimensional airfoil
with optioum drag divergence characteristics at
transoenic speeds
I HAL-TE-299 ] . N73-26994
Numerical apalysis of two dimensional
" incompressible potential flow areund system of
arbitrary airfoils using relaxation methed
[ BAL-TE-3091} H73=271212
TWO DIMENSIONAL JETS
Discrete vortex method of two-dimemsiobal et £laps.
A73-34179

U,5.5,38.
Worldwide airfield climatic data for Eastern
Europe and OSSR - Part 1
(aDp=-7597941 N73-26640
Worldwide airfield clipatic data for Pastern
Eurcpe, and U588 - Part 2
Fap~-7597951 R73-26641



JLTRAHIGH FREQUERCIES

Test parameters and metheds used in Soviet UTnion
for jet engines
fAD-T60563]

ULTRABIGH FREQUERCIES

Analysis of radio connunication links Eor air
traffic coptrol operations to show effects of
adjacent channel interference and wodulation
limitations
[ FAM-RD-7D-711

UTLTRASOEIC RADIATION

Evaluation of nondestructive testing techniques
for diffusion—bonded titanium alloy aircraft
structures using ultrasonic radiation
[AD~7606731

UHDERHATER PROPULSION

Underwater vortex field generaticn in wake of
rectanqular airfeil
[HASA~TE~X=62274)

UNDERBATER TESTS

Study of the far sake vortex field generated by a
rectanqular airfoil in a water tank.
[AI3A PAPER 73-6821]

UVHIPORH PFLOY

Pracedure for generating uniform flow at varyan

velocities in wind tunmnel test section

H73-27714%

H73-27114

§73-27035

§73-26298

A73-36233

{NASA~CASE-ARC-10710-11 ¥73-27175
GNIVERSAL TINE
YLF navigation development at NAE.
A73-34849

THSTELDY FLOW
Computational consideraticns in application of the
finite element method for analysis of unsteady
flov arounnd airfoils.
A73-35138
BAnalytical investigation of compressibility and
three=dimensionality on the unsteady response of
an airfoil in & fluctuvating flow field.
[AIAA PAPER 73-683)
PESHEPT HINGS
Three dimensional 4et f£lap potential fiovw theory
based on vertex lattice method, ceomparing
iterative solution with slatted unswept bloun
flapped wing experinental results
FAIAAR FAFER 73-552)
THBAN PLANNING
Feasibility of downtown heliport facilities inm
terns of public concerns including fear, noise
and economics

A73-36234

273-36260

A73-34443
City center heliport design and location for
scheduled intercity helicopter services,
discussing terminal facilities, econonic
Jactors, elevated sites, etc
27334440
Bibliogqraphy of urban area problems
[ AD-7565001
OEBAN TRAUSPORTATION
Interaction ¢f an air-cushioned wehicle with an
elastic quidewavy.

N73-263387

ATI-34181
Lirtransit -~ The Canadian demonstration interurban
STOL sexrvice.
[SAE PAPER 730356
URETHANRES
Physio-chemical apalysis of flammability
characteristics and thermal degradation of rigqid
and flexible urethane foams used in aircraft
structures = Part 2
[FRA-RD-73-50-pT-2}
OTILITY AXRCRAP?
Helicopters for business executive transport
betveer cities or to isalated locations, police
use, ambulance service, etc

a73-34704

R73-27025

A73-30085

v
¥/STOL AIRCRAFT
V/5T0L aircraft pilot—-in-loop £liqht
control/display systemn to overcome pilot
linitations with performance and decision making
flexibility enhancenent
fAHES PREPRINT 7221 AT3-35063
Flight simulater evaluation of control moment
usaqge and requirements for V/STQL aircraft.
{AHS PREPRINT 7431 h73-35076
Hind tunnel test technigue to establish rotor
&ystem aeroelastic characteristics.

[RES PREPRINT 762 ] A73-35083

SOBJYRCT IHRDEX

¥/3TOL hydraulic controls including internal and
external blewn jet flap and augamentor wing,
describing integqgrated £light control actuater
packaqes and aircraft confiquration

R73~35851

Digital ¥/STOL £1ight simulation test procedures
for ajrcraft navigation, guidance and control,
detailing display device panels, £light path
sipulation and software configuration

A73~35883
an evaluation of hypermizing for VSTOL aircraft
augmentors.
[AIaa PAPER 73-654] A73-36208

Experinsental developments in ¥V/STOL wind tunnel
testing at the ¥ational Aeromautical
Establishment,

273-36774

Analysis of operational problens assuc;ated with
wind tunnel testing of ¥/5T0L aircraft and
helicopters

NT3-26240

Scaling laws, constructional problems, and optimunm
podel sire associated with wind tunnel tests of
helicopters and rotary wing aircraft

HT3-262486

Proceedings of conference on military applications
of ¥/STOL aircraft to include current and
proposed research projects te meet military
requirenents
[ AGARD-CP-126-70L-1] §73-27000

Review of ¥ /STOL aircraft research and develophent
prograns to imcrease effectiveness of aircraft
and develop mission improvenents

N73-27001

Reviev of V/5T0L development prograns to compare
basic characteristics of XC-1422, X-19 and X%-223
aircraft under various flight conditions

W73-27003

Desiqgn, development, ard characteristics of Do-31
V/STOL aircraft to include solution of
operational problems caused by ground effect and
transition fliqht

H73=27004

Pesign, development, and flight characteristics of

VAK 191 B V/STOL strike/freconnaissance aircraft
§73-27006
VANES

Beromantical turbine blade and vape materials
selection, ¢onsidering Ni alloys with powder
metallurgy and oriented solidification,
conposite materials ard entectics

373-36993

Temperature characteristics of file cooled and
non~fils cooled vanes incorporatiemg imeingement
cooling
[ EASA-TR~X-2B19]

VARIRBLE GEQMETRY STRUCTURES

Potential pavoffs of variable geometry engines in

fighter aircratft.

H73-27748

R73-34436
Feasibility and optiwization of variable-geometry
wing for jet amphibian business aircraft.

[ SAE PAPERE 7303301 173-3L683
Experimental investigation of model

variable-geometry and ogee tip retors.

[ AHS PREPRIRT 703] 173-35058

YARIAELE PITCH PROPELLERS
Fotercraft stability augqmentation and qust
alleviation by collective and cyclical roter
blade pitch angle changes, discussing nonlinear
dynanic effects
173-36397
Variable pitch turbofan driven at constant speed
through reduction gear to obtain cost-efficiency
cobpronise for future STOL and business aircraft
applicatiens
173-36958
YARIARBLE SKEEP 9IRGS
Design of dual fuselaqe atrcraft with pivoting
wing and horizontal stabilizer to permit vawing
of wing in fliqht for high speed operation
[ NASA-CASE-ARC-10470-11 ¥73-26005
VEHICULAR TEACEKS
Development of simonlation proqram for determining
characteristics of tracked air cushion research
vaehicle

[ PB-218368/9 ] N73-271033



SUBJECT IHDEZ

VELOCITY HEASURE@ENT
$0lid state null tracking Doppler radar ground
velocity sensor for supersonic weapon delivery
aircraft precisioc bombing, discussing desiqgn
and test with computer simalation
) A73-35209
The application of a Scamning laser Doppler
velocimeter to trailing vortex definition and
alleviation,
[ATIAR PAPER 73-6801
Rapid scanning, thres-dimensicnal, hot-wire
anemeueter surveys for wing tip vortices in the
ames 40- by 80-foot wind tunnal. :
[ATAR PRAPER 73-681] B73-36232
¥Yelocity decay and acoustiec characteristics of
various wvozZzle geometries with. forward velocity.
[AIAA PAPER 73-629] 373~=36256
YEHRTHRI TUBES
Venturi exhansts for air puaping augmentation in
ram air operated aircraft heater or conbustor,
discussing experimeatal data oo suction variation
A7I=36396

273-36231

VERTICAL DISTRIBUTION
Heview of curreant sonic boon studies. )
a73-36393
YERTICAL TAKEOFF AIRCRAFT
Future techanslogy and economy of the VTOL i
aircraft; International Relicopter Forum, %th,
Bueckeburq, Hest Germary, June 5-7, 1973,
Proceedings '
173-34251
Progress in the development of a practically
applicable VIOL aircraft with low disk loading
RT3-3425Y
military ¥TOL combat and commercial efficiency
considerations, including comvertaplane
sebstitution, Mach number effects and reverse
‘flow on blades, rotor design and speed limitatioms
: . A73-34256
VIOL jet tramsport aircraft commercial
applicaticns, describing lift engine systen,
bover flight coatrel, engine failure problems
and operating cost analysis
373-34257
VIOL and helicopter desiqn considerations,
ipcluding nonsymmetrical rotor flow
characteristics, rotor types, airspeed
capacities, compound helicopters, tilt wing and
tilt rotor aircraft )
A73-34259
3 manual-contrel approach to development of VTOL
automatic landing technalogy. ’
I A4S PREPRINT 742 . 273=-35075
Preliminary desiqn analysis of quiet integral fan
kift enqines for VIOL transport applications in
next decade -
{ NASA=-CE-120969]
VERY HiIGHE FREQUEWCIES
Analysis of radio communication links for air
traffic control operations to show effects of
adjacent channel interference and modulation
limitations
[FAA-RD-T0=T1%
VERY LOW PREQUENCIES
VLF and Oneqa siqnal air naviqation at 3 to 30 kHz
supplementing VOR-DME and Loram-a navigation
freguencies, considering transpission techniques
A73-34614

N73-2679€

WT3-27114

Aircraft vLF radio navigatjon, discussing
propagation characteristics, Cmega ané Global
¥aviqation systems and historical developrent
[ SAE PAPER 7303131 . ) A73-34673

VLF navigaticon develepwment at WAE.

A73=-34849

Development of airborne very low frequency
pavigation system using radio coemunications
stations and comparisen with other air
navigatiah systeas

: ¥73-26973
¥HF OHNIBANGE NAVIGATION N
Gronnd and flight test results for standard YOR
and@ deuble parasitic leop counterpoise antenbas.
CaY3=-35700
Plane coordipate transfeormations for area
navigation based on existing VOR/DME network
"A73-37043

YIS0AL PERCEFPTION

VIBRATION DRAPING
Helicopter turboshaftt engine wibrationm reduction
through engine-airframe interface compatibility
desigp and torsional stability of drive trains
with automatic fuel control
[AHS PREPRINT 774)] 373=-35092
High frequency vibration of aircreft structures,
o A73~35329
YIBEATION EFFECTS
0.5, Arey helicopter vibration data for OH=6R,
08-58A, DH-1H and CH-S4B models obtained froam
triaxial acrelerometer locations, presenting
spectral and statistical analyses
{AHS PREPRINT 7631 173-350486
gffect of engipe vibration, shaft whirling, and
dynanic instabilities on helicopter performance
and standardization of vibration limit
specificetions
[ap-767100 ] N73-27039
Elastic vibrations of aircraft wing caused by
distributed load, center of gravity
displacement, and rotation using electromodeling
technigues
[ AD=-7609651
VIBRATION MERSOUREHENT N
ABC helicopter stability, contrel, and wibration
evaluatioa on the Princeton Dynamic Model Track.
[ RHS PREPRINT 74473 AT73-35077
Measurewent of vibraticn lewels in CH-47
helicopter at pilot seat, cootrol stick, rudder
pedals, instrument panel, and human interface
peints

N73-27043

[AD-761199] H73-27040
VIBEATION HODE
The influence of pitch aed twist on blade
vibraticns.
273-34400

On the guestion of adequate hingeless rotor
wedeling in £1light dynarics,
{ AHS PREPRINT 7327 A73=35068
Forecast of mode variation subseguent o atructaore
modifications
AT73-37083
Calculation of the natural frequencies and the
principal aocdes of helicopter blades.
A73-37090
VIBRATION TESTS
¥Wind tunnel acoustic and vibration test
facilities, including abecheic chambers,
subsonic boundary layer tunmels, acoustic ducts,
reverberation rooas, and rotor poise chambers '
AT3-35334
Development of simulation program for determining
characteristics of tracked air ceshion research
-vehicle
[PB=21B368/9]
VIRGINIA
Feasihility of rapid tramsit service between
downtown Washington, D.C, and Dulles dirport in
Pirginia '

N73-27033

[ PE-220074/9] N73-27879
VisCoUsS FLOW
On viscons and wind tunnel wall effeets in
transonic flows over airfoils.
[ BXAR PAPER 73-660] B73-36261

YISGAL AIDS
6round visual aids for civil STOL aircraft steap
qradient approach and blind landing, discussing
flight trials and simalator experiments
[RBE—TH-AVIDNICS-136/BLED/] .
Perfurmance tests of viseal approach slope
indicator (¥AST} equipment apd systems for
improved terminal area effectiveness
[ FAA-HA-T73-64]
YISUAL OBSERVATION
ipalysis of visibility conditions daring aircraft
landing in radiation” fogq '

A73-34489

N73-27568

A73-38540 .
YISUAL PEECEPTION

Beal-tise, three-dimensional, visual scene

generation with computer generated images.

’ A73-368311

Fliqht evaluation of glide slope determination

during lapding approach by reference to diamond

shaped fiqure painted an INAvVay

[HASA-TH-F-2B49] B73-27027



TOETRX GERHERLTORS

VORTEX GERBRATORS
study of the far wake vortex field generated by a
rectangnlar airfoil in a water tank.
{AIAR PAPER 73-6821% A73-36233
Underwater Yortex field qgeneration in wake of
rectanqular airfoil
[HASA-TH-X-62274)
VOHTEX SHEBES
talconlation of wake vortices behind wings of
transport aircrafts in holding, takeoff, and
landing confiqurations

N73-26288

(FAA-BD-73=82] N73-26027
VORTICES
Discrete vortex method of two-diamensional jet flaps.
r73-34179
Yortex—-lift prediction for capplex wing planforms.
AT3-38438

Bircraft wake vortex avoidance system for safety
management and capacity optimization in airport
operations related to ATC, considering various
sensors and display subsystem requirements

AT3-34613

Aircraft wing tip turbulent wakes producimng
swirling vortices, discussing wvake hazards, wind
tunael research and vortex dissipatiosm procedures

[SAE PAPER 730294] A73-38658
Flight test studies of the formation and-

dissipation of trailing vortices.

fShRE BAEER 730295) AT3-30639
Experimental investiqation of model

variable-geometry and ogee tip rotors.

TAHS PEEPRINT 703) A73~-35054

An investigation of the vibratory and aceastic
benefits obtainable by the elimination of the
blade tip vortex.

[AHS PREPRINT 7353] 173-35071

4 jet-wing lifting-surface theory using elementary
Jortex distributions.

fATAA PRPER 73-6521] A73=-36207
2 conceptual study of leading-edqe«vortex

enhancenent by blowing.

TATAL PAPER 73-656] ’ A73-36210
Aircraft wake vortex transport amadel.

[AIAA PAPER 73-679) 273-36230

The application of a scanning laser Doppler
velocineter to trailing wortex definition and
alleviation.

[a4IAR PAPER 73=-6801

Rapid scanbning, three-dimengional, hot-wire
apemodeter surveys for wing tip vortices in the
Ames 40- by £0-feot wind tunnel,

[ATIAA PAPER 73«6B17 A73-36232

Three dimensional jet flap potential flow theory
based on vortex lattice method, comrparing
jiterative solution with slatted unswept blown
flapped wing experirental resulits
[RATAR PAPER 73-6531} 273-36260

Effects of mass injection of tip vorterx on airtfoil
perforpance at transonic speeds
f2D-7603631 N73-26304

Experimental determination of bound vortex lines
and flow in vicinity of trailing edge of slender
delta wing

R73-36231

[ HASA-TT=-F=-15012] K73=-27217
WAERS
Experizental investigation of model
variable-geom2try and ogee tip rotors.
[AHS PREPRINT 7031] A73-35054

Study of the far wake vortex field generated by a
rectangular airfoil in a water tank.
TAIAX PAPER 73=6B21

WALL PLOW

tevelopment of numerical methods for correcting
wall constraints in transopic wind tunnels with
ventilated walls

A73-36233

W73-26211
WALLS
Measureaent of effects of sonic booms on light.
building structures for varilous building
configarations

{RAE-LIB-TRAR5-16331] N73=-26011

2-68

SUBJECT IRDEX

WARNING SYSTEMS

USAF Birborne Warning and Control System with
overland dovnlook Deppler radar for low-fly
aircraft detection in severe clutter
environment, discussing design and performance

A73-34371

A new approach to aircraft exterior liqhting.

A73-35308
HASTE DISPOSAL

hnalysis of generated solid wastes and collection
systems for San Francisco Internatienmal 3irport
{(PB~219372/10] N73-27189

WATER EROSION

Rain ercsion of reinferced plastics for aerospace
applications in terms of dfop size, impact anqle
and velocity effects and protective coatings

AT3-30808
WATER IRJECTION-

Air/water mist spray coclant for high gas
temperature and pressure environment at gas
turhine inlet

A73~34388
WAVEFORES

Perfornance peasurements of aircraft electrical
systems baving bigqhly distorted veoltage amnd
current waveforms,

AT3-34604
PEAPOY STSTEHS o

S0lid state ndll tracking Doppler radar ground
velocity sensor for supersonic weapob delivery
alrcraft precision bombing, discussing design
and test with computer simylation

A73-35209
HEAR XNHIBITORS -
Grease lubrication of helicopter transmissioms.

[ASLE PREPRINT 73aB8-2a-1} A73-34980
WEATHER PORECASTING
Developaent of methods of forecasting
neteorclogical conditions for aviation:
AT3-35912

Catalogue indexes to local weather forecasts
[AD-760£911 N73-26648
WEIGHT AMALYISIS
Helicopter power transfer systems apnalysis in
terms of weiqht reduction and reliability
improvement
[AHS PREPRINT 7731 A73-350M
Problems of minimym-ueiqght terbomachine rotor
desiqns
173-37140
WELDED JQINTS
Static and fatique properties of hardemed and
tempered electron beam welded joimnts in 2.5
percent Ni-Cr-4o steel and %8 percent Ni-Co-HMo
maraging steel
[ S/T=MENO~9-T71])
WESTLAND AIRCEAFT
Hestland Sea Lynx naval variant aircraft design
and development for multiservice multirole
application, enphasizing high reliability and
naintenance ease requirements
{AHS PREPRINT 711]
WHISKEE COHPOSITES
Directional solidification of euntectic alloys and
application to turbine blades and gas turbine
engine compohents

N73-270456

373-35057

H73=-27494
WIND [METECEOLOGY)

Equiprent route winds and great circle distances
for helicopter air routes at 5,000, 10,000, and
18,000 feet — ¥ol. 1
[AD-7602521] ¥73-26003

Equipment route winds and great circle distances
for helicopter air routes at 5,000, 10,000 and
18,000 feet - ¥ol. 2
{AD-760253] R73=-26004

Flight szipulation to deterkine effects of wind
shear on aircraft landings for varions
commercial and military aircraft
[BASA~CR=-22871

WIKD EEFFRCTS

The pernissible scale of spatial averagieq of
geoapotantial values im the stratosphere when the
inpact of wind or the flight of a supersonic
alreraft is takenm into account

¥73-27023

A73-34546



SUBJECT XHEDEX

Equipment route winds and great circle distances
for helicopter air routes at 5,000, 10,000, and
18,000 feet - ¥ol. 1
[AaD-T760252 ] R73-26043
Equipgent route winds and qreat circle distances
for helicopter air routes at 5, 000, 10,000 and
18,000 feet - wol, 2
[kD-760253J F13-26044
Flight simulation to deteramine effects of wind
shear on aircraft landings for various
commercial and military aircraft
[ NASA-CR-22871
WIND SHEAR .
Low level wind shear and clear air turbulence
effects on flight safety and aircraft accidents
AT3-34084
Plight sinulatlon to determine effects of wind
shear on aircraft landings for various
commercial and military aircraft
[NASA-CR-22587]
WIND TONNEL APPARATUS
Analysis of probleas involved in operatiom of
larqe wind tunnels at subsonic and supersomic
speeds
[2GARD=B=601] H73=-26239
Analysis of interference occurring in subsonic and
transonic wind tunoels caused by model support
systen

¥73-27023

¥73-27023

N13-26282
Objectives of dynamic tests in low speed wind
tunnels and techniques for measuring oscillatory
derivatives and transient motion effects

R73-26204

Analysls of technigues and equipment required to
conduct test of jet alrcraft engine models in
wind tannels
n?a—zszus
WIED TDNNEL MODBLS
Development of experimental turbine facllitlas for
testing scaled models in air or freon. .
- ATI-34381
An inexpendive techinigue for the fabrication of
two-dimepsional wind tunnel models.
n?3~35762
hnalysis of oparat:onal prohlems associated with
wind tunnel testing of V/$TOL aircraft and
helicopters
) R73-26240
Analysis of interference occurring in subsonic and
transonic wind tunnels caused by model support
systegq
n73- 26242
knalysis of technigues and equipment required to
conduct test of jet aircraft engine models in
vind tunnels
R73-26245
Scaling laws, canstructional problems, and optimunm
podel size associated with wind tobnel tests of
helicopters and retary wing aircraft
K13-26246
Iafluence of free stream Reynolds nuaber on
transition in boundarv layer on infinite gwept
wing
173—26280
Hiad tunnel tests of short takeoff and landing fan
stage model to detsrmine airflow conditieons
around rotor and stator and stage pressure ratio
N [HASR=-TN-XI=-28371 ¥73-277T01
WIHND TUM¥EL STABILITY TESTS
Separate surfaces for automatic flight comirols.
[ SARE PAPER 7303047 473=-30665
HIND TUNREL %¥EST3
Test techpiques for high 1lift, tvu*dlnansxonal
airfoils with boundary la?er and circulation
control for application to rotary wing aircraft.
A73-34292
Pressure measurements for establishing
inletsengine compatibility,
- A73-34609
Solid state Digital Slip Sync Strobe/Camera
Control System design for povered wind tunnel
helicopter podels testinmg
JATI=34622
hircraft wing tip turbulent wakes produacing
swirling wortices, discussing wake hazards, wind
tenpel research and vortex dissipation procedares

[SAE PAPER 730294} 473=-34658
Sope effects of camber om swept-bhack wings.
{SAZ PAPER 7302981 473-34661

269

WIND TUNNELS °

A detailed exzperimeantal analysis of dynamic stall
on ap unsteady tvo-dimensional airfoil,

{aHS PREPRINT 702] A73=-35053

Wind tunnel test technique to establish rotor
syster aeroelastic characteristics.

{AH3 PREPRINT 7601 l73 35083

Tail rotor performance in prasence of nain rotor.
ground, and winds.

f AHS PREPRINT 764)

Rind tunnel acoustic and vibration test
facilities, including anechoic chambers;
subsonic boondary layer tunnels, acoustic ducts,
reverberation Toons, and rotor noise chambers -

' A73~-35334

173-35087

A conceptual study of leadxng—edqe-vortex
enhancement by blowing.
[AI2i PAPER 73-656] 173-36210

Experimental and theoretical investlgatxons in
two-dimensiconal transonic flow,.
[AIaA PAPER 73-6591]
Torbulent boundary laver flow separation - -
Beasurensnts using holoqtaphlc interferometry.
[ AIAAR PAPER 73-664 3. 373~-36215
Rapid scanning, th:ee—ﬁiuensional, hot-wire
. anemometer surveys for wing tip vortices in the
Ames 40- by 8G-foot wind tuniel,
[LI4A PAPER 73-631) 47336232
Investigation of the expansion side of a delta
wing at supersonic speed.

A73-36213

. . -AT3-36312
L fipite=element method for calculating
aerodynamic coefficients of a subsoniec airplane,
AT73-36394
Experimental developments in ¥/ST0L wind tunnel
testing at the National Aeronautical
Establishment.
LTB-EETTH
Hmdmmdt%wtommnneﬁhunnmum
verfornance of installing long ‘duct refan-enhgine
nacelle on DC-B aircraft .
{ NASA=CR=-1212187% §¥73=-26023
Analysis of operational problems associated with
wind tumnnel testing of ¥/5TOL a;rcraft and
helicopters
K73-26 240
Analysis of pinimpue run times required fer .
instationary measurevents at transonic speeds
during wind tunnel tests
N73-26243
Objectives of dynamic tests in low speed wiand -
tunnels and tecbnigques for measuring osclllatory
derivatives and trapsient motion effects
N73=262414
bnalysis of techniques and egquipment required to
conduct test of jet aircraft engine models in
wind tunnels
‘WI3~26205
Scaling laws, constructicnal problems, and optimuam
model size associated with.wind tunnel tests of
helicopters and rotary wing aircraft
. ‘H73=-26246
Analysis of acoustic factors involved in wind
tunnel tests to show contributions from varions
sources
N13=26247
¥Wind tuspel tests to determine acoustxc properties
of belicopter rotor and wind tumnel calibration
techniques

[ RAE-LIB-TRANS-1683] H73-26249
WIND TUNNEL WALLS
On viscous and wind tunnel wall effects in
transonic, flovs-over airfoils.
[AIAA PAPER 73 =-6601] A73-36261

Development of numerical nethods for correcting
wall constraints in transonic wind tunnels Hlth
wventilated walls.
- N73-26281
RIND TURHELS
Analysis of operatioral problems assocxateﬂ with
wind tunnel testing of V/STUL aircraft and
helicopters
u73-26240
Procedure for gencrating uniform flov at varyinq
velocities in wind tupnel test section

{ NASA-CASE=ARC-10710-11 ¥73-27115



HINDOES (APERTURES)

v,

GIRDOUS - (APERTURES)
Development of statistical prediction model for
deternining probability of glass breakage caused
by sonic boon overpressurles
[FAA~RD=73-79] #73-27018
BINDSHIELDS
HMathepatical method for calculating the optical
characteristics of cone-shaped cockpit
wvindsCreensa
273-36069
HI¥G CLBHER
Some effects of camber on svept-back wings.
[SAE PAPER 7302981 A73=34661
BING LOADIHG
Beyond the buffet boundary.
A73-34538
BING OSCILLARICHS
Autopatic electronic feedback conticl systems for
active wing/external store flutter suppression

AT73=35244
HING PANELS
Behavier of a wing panel under transient
conditions in a gas floe
AT3-34139
Contribution to the theory of biplane ving sections,
A73-38325

HIPG PLAUFORHS
Vortex-lift prediction for complex ving planforms.
AT3-34438
Numerical calculation of the three oimensignal
transonic flow gver a yased ving.
R73-35129
B jet—ying liftiog-surface theory using eletentary
vortex distributions.
{AIAR PAPEE 73-6521 AT73=36207
Comparison of linearized theories to determine
acrpdynamic characteristics of slender wilngs in
superscnic floy
{ EAE-LIB-TRAN5-1677] W73-2B010
aerodynanic characteristics of glender delta wings
to show performance under various conditions of
airspeed, apale of attack., and q:aund effect
[BASA-TT-F-10%49] : N73~26031
HING FROFILES
STOL light aircraft wing with circulation control
through bloving around trailing edge, boundary
layer control through suction, leading edqe
modification and increase in chord length
[SAE PAPER 7303287 373-34682
Feasibility and optimization of variable-geowmetry
ying for -et amphibian business aircraft.
[SAE PAPER 7303301 A73-34683
Analysis of the aerodynamic characteristics of
devices for increasing wing lift. III -
Influence of ground proximity on the aerodynamlc
characteristics of the flaps

a73-37022
HIEG SPAHN
Equivalence rule and tramsonic flow theory
invalving lift.
L73-36328

BING TIPS
dircraft ving tip turbulent wakes producing
syirling vortices, discussing wake hazards, vind
tunnel research and vortex dissipation procedures
I SAE PRPER 730294 AT3I-34E58
Rapid scaoning, three-dimensional, hot-wire :
ancmoneter surveys for wing tip wvortices in the
Apes 4O=- by BO0-foot wind tunnel.
[ATRE PAPER 73-6811 A73-36232
UINGS
arplications and cencepts for the incorporation of
conposites in large military transport aircraft.
A73-34816
4 three~-dimensional wingsjet interaction analysis
inclyding jet distorticn influences,
TRIAL PAPER 73=-6551 A73-36209
computer progras for designing mipinon mass vings
under flutter, strength ard ginimun gaqe
constraints
[ RASA-TH-D~726417 "I3-26927
BIRE
RFeflaction coefficients for wires, cables, topes
and chains from scanning laser radar, dlscusSlnq
vire avoidance system for airplanes and
helicopters
A73-35421

4-T70

SUBJECT INDEI

WORKIRG FPLUIDS
pDifferential temperature measarements in engine
EFluids,
A73-36071

Y
Taw

¥umerical calgulation of the three dimeasional
transonic flow over a yawed wing.
A73-35129
YA¥VING HOMENTS
Flight siaulator evaluation of control moment
usaqe and requirenents far VKSTOL aircratt.
[ AHS FEEPRINT 743] A73-3507%
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technology to general aviation.
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refarance assistance, interlibrary loans, photocopy service, and assistance in cbtaining copies of NASA

documaents for ratention.
CALIFORNIA
University of California, Berkeley
COLORADO
University of Colorado, Boulder
DISTRICT OF COLUMBIA
Library of Congress
GEORGIA

Georgia Institute of Technology. Atlanta

ILLINOIS
The John Crerar Library. Chicago

MASSACHUSETTS
Massachusetts institute of Technology, Cambridge
MISSOUR}

Linda Hall Library, Kansas City

NEW YORK

Columbia University, New York
PENNSYLVANIA

Carnegie Library of Pittsburgh

WASHINGTON
University of Washington, Seattle

NASA publications (those indicated by an “* following the accession number) are also received by

the following public and free libraries:

CALIFORNIA

Los Angeles Public Library
San Diego Public Library
COLORADO

Denver Public Library
CONNECTICUT

Hartford Public Library
MARYLAND

Enoch Pratt Free Library, Baltimore
MASSACHUSETTS

Boston Public Library

MICHIGAN

Detroit Public Library
MINNESOTA

Minneapolis Public Library
MISSOURI

Kansas City Public Library

St. Louis Public Library

NEW JERSEY

Trenton Public Library

NEW YORK

Brooklyn Public Library
Buffalo and Erie County Public Library
Rochester Public Library
New York Public Library
OHIO

Akron Public Library
Cincinnati Public Library
Cleveland Public Library
Dayton Public Library
Toledo Public Library
OKLAHOMA

Oklahoma County Libraries, Oklahoma City
TENNESSEE

Memphis Public Library
TEXAS

Dallas Public Library

fort Worth Public Library
WASHINGTON

Seattle Public Library
WISCONSIN
Milwaukee Public Library

An extensive collection of NASA and NASA-sponsored documents and aerospace publications avail-
able to the public for reference purposes is maintained by the American Institute of Aeronautics and
Astronautics, Technical Information Service, 750 Third Avenue, New York, New York, 10017,

EUROPEAN

An extensive collection of NASA and NASA-sponsored publications is maintained by the British Library
Lending Division. Boston Spa, Wetherby, Yorkshire, England. By virtue of arrangements other than with
NASA, the British Library Lending Division also has available many of the\_non NASA publications cited
in STAR. European requesters may purchase facsimile copy or mlcroflche or MwSA and NASA-sponsored
documents, those identified by both the symbals “#’" and “* ', from: ESRO/ELDO Sp\:ce Documentation

Service. European Space Research Organization, 114, av. Charles de Gaulle, 92-NeDtysur-Seine,
France. . -



HATIONAL AEROMNAUTICS AND SFACE ADMINISTRATION
WASHINGTON, OhLC, 20546
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“The actonantical and space activities of the United States shall be

conducted 50 ar lo contribute . . .

to the expansion of human knowl-

edge of phenamena in the atmosphere and space. The Administration

skall provide for the widest practicable and appropriate dissemination

of information concerning its activities and the results thereof”
~—NATIGNAL ABRONAUTICS AND SPACE ACT OF 1938

NASA SCIENTIFIC AND TECHNICAL PUBLICATIONS

TECHNICAL REPORTS: Scientific and
technical information considered important,
complete, and a lasting contribution to existing
knowledge,

TECHNICAL NOTES: Information less broad

in scope but nevertheless of importance as a
contribution to existing knowledge.

TECHNICAL MEMORANDUMS:
Informarion receiving limited distribution
because of preliminary data, security classifica-
tion, or other reasons. Also includes conference
proceedings with either limited or unlimited
distribution,

CONTRACTOR REPORTS: Scientific and
technical information generated under a NASA

contract or grant and considered an important
contribution to existing knowledge.

TECHNICAL TRANSLATIONS: Information
published in a foreign language considered
to merit NASA distribution in English.

SPECIAL PUBLICATIONS: Information
derived from or of value to NASA activities.
Publications include final reports of major
projects, monographs, data compilations,
handbooks, sourcebooks, and special
bibliographies.

TECHNOLOGY UTILIZATION
PUBLICATIONS: Information on technology
used by NASA that may be of particular
inrerest in commercial and other non-aerospace
applications. Publications include Tech Briefs,
Technology Utilization Reports and
Technology Surveys.

Details on the a»'ﬁahmlv of these publications may be obtained from:

jC!ENTIFIC AND TECHNICAL INFORMATION OFFICE

NATIONAT

AERONAUTICS AND

SPACE ADMINISTRATION

Washington, D.C. 20546



