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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 Ad ministra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering.

This supplement to Aeronautical Engineering— A Special Bibliography (NASA SP-7037)
lists 399 reports, journal articles, and other documents originally announced in October
1972 in Scientific and Technical Aerospace Reports (STAR) or in Imternational Aerospace
Abstracts (14 A ). For previous bibliographies in this series, see inside of front cover.

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

Each entry in the bibliographyconsists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
14A Enmtries and STAR Entries in that order. The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR. including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearances.

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

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A72-10000 Series)

All pubtications abstracted in this Section are available from the Technical Information
Service, American Institute of Aeronautics and Astronautics, Inc.. (AIAA), as follows:
Paper copies are available at $5.00 per document up to a maximum of 20 pages. The ‘
charge for each additional page is 25 cents. Microfiche ) are available at the rate of
$1.00 per microfiche for documents identified by the # symbo! following the accession
number. A number of publications, because of their special characteristics. are available
only for reference in the AIAA Technical Information Service Library. Minimum airmail
postage to foreign countries is $1.00. Please refer to the accession number, e.g., A72-10969,
when requesting publications.

STAR. ENTRIES (N72-10000 Series)

A source from which a publication abstracted in this Section. is available to the public is
ordinarily given on the last line of the citation, e.g.. Avail: NTIS. The following are the
most commonly indicated sources {full addresses of these organizations are listed at the
end of this introduction):

Avail: NTIS. Sold by the National Technical Information Service as indicated:
Currently Announced Documents. Facsimile {reproduced on demand) copies are
sold for $3.00 plus 25 cents for every 5 pages over 20 pages, effective for all
documents having the accession number N72-22991 (the first accession in 1972
STAR 14) or higher. The full price is shown in the citation. ’
Printed NASA Documents. Documents such as NASA Technical Reports, Tech-
nical Notes, Special Publications, Contractor Reports, Technical Memorandums
{numbered below 50,000}, and Technical Translations (below 8,000) are priced
at $3.00 for documents of 300 pages or less; $6.00 for those in the 301-600 page
range, $9.00 for those having 601-900 pages; and individually priced above 900
pages. Documents available from both the Superintendent of Documents (SOD),
Government Printing Office, and from NTIS have the SQOD price. All prices are
shown in the citation.
Documents Announced Between July 1970 and July 1972. All documents with
accession numbers between N70-27805 and N72-22990 are sold at the previously
announced standard price, whether printed copy or facsimile is supplied. If ““Avail:
‘NTIS” appears in the citation, the document is sold at $3.00. Any other price is
shown in the citation.
Documents Announced Prior to July 1970. A surcharge of $3.00 is applied to each
document that, as of STAR Issue 14, 1972, is two years old from the time of its an-
nouncement, i.e., to all documents with an accession number lower than
N70-27805 (the first accession number in Issue 14, 1970, of STAR). but not to
more recently issued documents. Therefore, documents with older accession num-
bers of 300 pages or less are priced at a total of $6.00. Since no surcharge is
applied to documents with over 300 pages. documents in the 301- to 600-page
range are also sold for $6.00 in hard copy. and those in the 601- to 900-page range
are sold at $9.00. Those exceeding 900 pages are priced by NTIS on an individual
basis. except when priced by SOD. These prices do not change with time.

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

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Microfiche. Microfiche is available from NTIS at a standard price of 95 cents
{regardiess of age} for those documents identified by the # sign following the
accession number {e.g.. N72-10411§) 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 file of aerospace documents by the
“N" accession number), or (4} any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title (e.g.,
35 cents) over individual requests. Inquiries concerning NTIS Selective Categories
in MICI’OfIChe should be addressed to the Subscription Unit. National Technical
Information Service. _
Depos:t 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 United States who receive microfiche through the Selective
Catégories in Microfiche program, NTIS will add 15 cents for each title shipped.
SOD (or GPO). Soid by the Superlntendent of Documents, U.S. Government
Prmtmg Office, in hard copy. The price is given following the availability line.
(An order received by NTIS for one of these documents will be filled at the SOD
price if hard copy is requested. NTIS will also fill microfiche requests, at the
standard 95 cent price, for those documents identified by a # symbol.)
NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the National Aeronautics and Space Administration, Public
Documents Room (Room 126), 600 Independence Ave., S.W., Washington, D.C.
20546, or public document rooms located at each of the NASA research centers,
the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion
Laboratory.
NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge in paper copy.
AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet. Science Information Available from the
Atomic Energy Commission (TID-4550), which may be obtained without charge
from the USAEC Technical Information Center.
Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic -
copy (HC) at $10.00 each and microfilm at $4.00 each, regardless of the length
of the manuscript. Handling and shipping charges are a_dditional. All requests
should cite the author and the Order Number as they appear in the citation.
HMSO. Publications of Her Majesty’s Stationery Office are sold in the U.S. by
Pendragon House, Inc.. (PHI), Redwood City, California. The U.S. price (including a
service charge) is given, or a conversion table may be obtained from PHL.
National Lending Library, Boston Spa, England. Sold by this organization at the
price shown. {If none is given, an inquiry should be addressed to NLL))
ZLDI. Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Munich. Federal Republic of Germany. at the price shown in deutschmarks {DM).



Avail: Issuing Activity. or Corporate Author. or no indication of availability: Inquiries as to
the availability of these documents should be addressed to the organization shown
in the citation as the corporate author of the document.

Avail: 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.

GENERAL AVAILABILITY

All publicaticns abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and IAA Entries sections. It is suggested that the 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 issuing agencies.
especially NASA. A listing of public collections of NASA documents is inciuded on the inside
back cover.

SUBSCRIPTION AVAILABILITY

This publication is available on subscription from the National Technical Information Service
{NTIS). The annual subscription rate for the monthly supplements, excluding the annual
cumulative index, is $18.00. All questions relating to subscriptions should be referred to the
NTIS.
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T_YPICAj. CITATION AND ABSTRACT FROM STAR
NASA SPONSORED AVAILABLE ON
DOCUMENT H MICROFICHE
ACCESSION NUMBER—»- 772.10043"* ing Co., Wichita, , CORPORATE
S'IZUD“YO::If DB::EnLgOPMENg (')‘F ';:ESOUSTIC TREATMENT <—‘——-—— SOURCE

l—’ FOR JET ENGINE TAILPIPES
TITLE M. D. Nelson, L. L Linscheid, B. A. Dinwiddie, IIl, and O. J. Hall,

Jr. Washington NASA Nov\1371 66 p refs I PUBUCAJ'A?r:
___o (Contract NAS1-9622) i

(NASA-CR-1853: D3-8535) Aveil: NTIS_ CSCL 01B
AUTHORS A study and development program was asccomplished to -
attenuate turbine noise generated in the JT3D turbofan engine. - COSATI
Analytical studies were used to design an acoustic liner for the CODE
CONTRACT tailpipe. Engine ground tests defined the tailpipe environmental
OR GRANT factors and laboratory tests were used to- support the analytical
studies. Furnace-brazed, stainless steel, perforated sheet acoustic
REPORT liners were designedy febricated. installed, and ground tested in AVAILABILITY
NUMBER the tailpipe of a JT3D engine. Test results showed the turbine SOURCE
tones were suppressed below the level of the jet exhaust for
most far field polar angles. Author
TYPICAL CITATION AND ABSTRACT FROM /AA
NASA SPONSORED AVAILABLE ON
DOCUMENT I g MICROFICHE
ACCESSION ———» A72-10160 * # Jet-noise reduction through liquid-base foam TITLE
NUMBER injection. L__Manson and H. L. Burge {TRW Systems Group,
edondo Beach, Calif.). Acoustical Society of America, Journal, vol. |
50, Oct. 1971, pt. 1, p. 1067-1074. 11 refs, Contract No. NAS AUTHORS'’
AUTHORS 19425, ™~ ' AFFILIATION
An experimental investigation has been made of the sound-
absorbing properties of liquid-base foams and of their ability to
reduce jet noise. Protein, detergent, and polymer foaming agents
were used in water solutions. A method of foam generation was PUBLICATION

developed to permit systematic variation of the foam density. The DATE
‘ investigation included measurements of sound-absorption coefficents
for both plane normal incidence waves and diffuse sound fields. The
intrinsic_ acoustic properties of foam, e.g., the characteristic im-
pedance and the propagation constant, were also determined. The
- sound emitted by a 1-in.-diam cold nitrogen jet was measured for
subsonic (300 m/sec) and supersonic (422 m/sec} jets, with and
without foam injection. Noise reductions up to 10 PNdB were
measured. (Author)
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IAA ENTRIES

An all solid-state MIC transmitreceive module.

A72:37268
F. Sullivan and R. Perry (Raytheon Co., Missile Systems Div.,
Bedford, Mass.). In: International Microwave Sympaosium, Arlington

Heights, Il., May 22-24, 1972, Proceedings.:-- New
York, Institute of Electrical and Electronics Engineers, Inc., 1972, p.
227-229.

Design of a completely integrated all-solid-state CW transmit-
receive module in dual breadboard form. The reason for a dual
modyle approach stems from the interface connector requirements.
between the phased array aperture and feed network of the ovd¥all
communications system. A dual module approach reduces the
‘number of physical connections by a factor of two over that of a
single module. Since the main objective was for utilization in
airborne systems, size and weight were parameters of utmost
importance. Therefore, the medium of transmission chosen was
microstrip. The problem discussion deals with the difference in RF
boundary conditions of a single component and of multiple
components integrated into a single subsystem, and fabrication
difficulties as they related to integrating several components. F.R.L:

A72-37270 Single and dual gate GaAs FET integrated
amplifiers in C band. S. Arnold (Plessey Co., Ltd., Avionics and
Communications Research Laboratory, Roke Manor, Hants.,
England). In: International Microwave Symposium, Arlington
Heights, IIl., May 2224, 1972, Proceedings.; New
York, Institute of Electrical and Electronics Engineers, Inc., 1972, p.
233, 234. Research supported by the Ministry of Defence.

This paper outlines some aspects of the device characterization,
circuit design, and realization of hybrid integrated amplifiers in C
band. The performance of designs at 5 GHz employing single and
dual- gate GaAs FETs is presented. {Author)

A72 37275 Interaction effects between blade rows in
turbomachines. R. Parker and J. F. Watson (Swansea, University
College, Swansea, Wales). /nstitution of Mechanical Engineers,
Proceedings, vol. 186, no. 21, 1972, p. 331-340. 21 refs.

Review of present knowledge on the interaction of blade rows in
subsonic-axial-flow fans and compressors. Following a discussion of
the wake interaction mechanism and characteristics and the non-
steady. lift produced by blade wakes, the potential flow interaction is
examined, along with resonance effects. Special attention is given to
such aspects as (1) the propagation and magnitude of disturbances,
due to a blade row, under subsonic, transonic, and supersonic
velocities; (2) the analysis of the complete interaction process under

mcompresslble and compressible flow: (3) the existence and effects

of acoustic resonances in cascades;
mechanical and acoustic systems.

and (4) the coupling of
It is shown that, in spite of

AERONAUTICAL ENGINEERING

A Special Bibliography (Suppl. 24) NOVEMBER 1972

extensive investigations of various aspects of interaction, there is very
little information available in a form applicable by a designer to the
minimization of noise and yibration excitation caused by blade row
interaction. M.V.E.
A72-37277 Application of electronic data processing air-
port analysis in airlines operations and for manufacturers. G. Radnoti
(Seaboard World Airlines, Inc., John F. Kennedy International
Airport, N.Y.). /EEE Transactions on Aerospace and Electronic
Systems, vol. AES-8, May 1972, p. 264-268.

An analysis of the factors affecting aircraft takeoff and landing
weights is presented. This analysis, made with the aid of a computer,
considers all factors, including: type of aircraft; weight; temperature;

wind; engines; payload; policies; limits; runway slope, conditions,

and length; obstructions; and aircraft flap settings. (Author)

A72-37279 Improved antenna systems for ILS Iocalirzer's.
O. P. Hakonsen (Norges Tekniske Hogskole, Trondheim, Norway).
IEEE Transactions on Aerospace and Electronic Systems, vol. AES-8,
May 1972, p. 273-279. _

Analysis of the requirements of an ILS localizer and develop-
ment of an improved localizer antenna system which, in addition to
reducing the bend amplitudes and sensitivity to snow and ice, would
provide 3 system in which the course width in the reverse direction
(back beam) could be made larger than that in the forward direction.
The system was based on requirements for Norwegian airports, where
runways must be used at their maximum lengths. Log-periodic dipole
antennas were chosen. The antenna system is not affected by snow
and moderate amounts of ice, and since no antenna heating is
necessary, and the required transmitter power is smati, the localizer
may operate for long periods on batteries only. F.R.L.
A72-37282 Tracking of DABS-equipped aircraft. P. J.
Buxbaum (Concord Research Corp., Burlington, Mass.). /EEE Trans-
actions on Aerospace and Electronic Systems, vol. AES-8, May 1972,
p. 298-305. 8 refs.

Investigation of the potential value of turn-rate telemetry in the

. tracking of aircraft equipped with the discrete address beacon system

489

{DABS) that is to replace the present air traffic controf beacon
system as the prime sensing tool for air traffic control in the 1980's.
The design of DABS tracking algorithms is discussed, and the results
obtained with a tracker simulation using a Kalman filter algorithm
are shown to indicate that including turn-rate telemetry of moderate
accuracy considerably improves tracking of DABS-equipped aircraft.
It is found that steady-state improvements of the order of 10 to 1 are
obtained over a broad range of flight geometries. M.V.E.

A72-37283 Application of the Volterra series to the
analysis and design of an angle track loop. M. Landau (Hughes
Aircraft Co., Culver City, Calif.) and C. T. Leondes (California,
University, Los Angeles, Calif.}). /EEE Transactionsbn Aerospace and
Electronic Systems, vol. AES-8, May 1972, p. 306-318. 6 refs. Grant
No. AF-AFOSR-72-2166.

Using Volterra series techniques, a method is developed for
determining the pointing error magnitude in the performance of an
angte traqi(ing loop that is to keep an interceptor’s radar antenna



A72-37289

pointed at'a target moving in space. This tracker is characterized by a

general polynomial nonlinearity, an arbitrary initial pointing error,
and a bounded deterministic input. .Numerical results for a tracker
with a cubic nonlinearity are also given. Theoretical upper bounds
and actual upper bounds on the antenna pointing error are plotted as
a function of the line of sight rate obtained for various system
parameters and are presented along with initial antenna pointing
errors. M.V.E.

A72-37289 Applications of optimally sensitive control to
systems involving time-varying uncertainties. K. C. Pedersen {Texas
Instruments, Inc., Austin, Tex.) and L. R. Nardizzi (Southern
Methodist University, Dallas, Tex.). /EEE Transactions on Aerospace
and Electronic Systems, vol. AES-8, May 1972, p.355-363. 12 refs.
NSF Grant No. GK-5608; Contract No. F44620-68-C-0023.

The implementation of control systems capable of identifying
and adapting to time-varying unknown parameters has become
increasingly important in air-traffic control and other applications. In
the recent literature the control problem, in which both the initial
state vector as well as a vector of constant plant parameters are
unknown, has been treated utilizing sensitivity techniques referred to
as optimally sensitive control. The.concepts of optimally sensitive
control as developed by Kokotovic, Perkins, Cruz, and others are
extended to the problem in which the state dynamics contain a
vector of stochastic inputs which can be represented as Martingale
processes. The resulting optimally sensitive system is shown to be an
éffective and realistic adaptive controller for systems containing
unknown time-varying parameters. A numerical example is presented
to demonstrate the effectiveness of the resulting control system at
‘identifying and adapting to the levels of the unknown time-varying
‘inputs. {Author)

A72-37300 # Assembly and testing of hydraulic and pneu-
matic systems of flight vehicles {Montazh i ispytaniia gidravli-
cheskikh i pnevmaticheskikh sistem na letatel'nykh apparatakh). V.
M. Sapozhnikov. Moscow, {zdate!’stvo Mashinostroenie, 1972. 273 p.
30 refs. In Russian. -

Recent achievements and advances
hydraulics and pneumatics are examined. The specific operating
conditions, the loads acting on the system elements, and causes of
malfunction are reviewed. The requirements placed on hydraulic
lines and joints, methods of stress analysis, and methods of
determining the influence of assembly stresses on the fatigue life of
hydraulic and pneumatic lines are discussed. The assembly and
control technology of lines and their elements is discussed, together
with the technology of cleaning, filtering, and maintaining hydraulic
and pneumatic lines. Line leakage testing methods and facilities are
described. V.P.
A72-37320 # Stability of a gyro navigation system (Ob
ustoichivosti odnoi_ giroskopicheskoi sistemy navigatsii). E. V.
Nitusov- {Moskovskii Gosudarstvennyi Universitet, Moscow, USSR).
Moskovskii Universitet, Vestnik, Seriia | - Matematika, Mekhanika,
vol. 27, May-June 1972, p. 113-117. 7 refs. In Russian.

Motion stability analysis for a gyro inertial navigation system
with a gyro-horizon compass and two accelerometers, using a
Levental system for oscillation damping. Small motions of this
system described by a homogeneous system of equations with
coefficients which are either constant or are continuous arbitrary
functions of time are discussed specifically. V.2

A72-37450 # Optimization of thermal_circuits of complex
gas-turbine power plants (Optimizatsiia teplovykh skhem slozhnykh
gazoturbinnykh ustanovok). fu. M. Dedusenko and G. V. Dedkov.
Kiev, lzdatel’stvo Naukova Dumka, 1972. 124 p. 98 refs. In Russian.

The results of a complex study of the cycle, regenerator,
coolant, and limit-power parameters of gas-turbine power plants are
presented. An analytical method is proposed which makes it possibte
to determine the optimal parameters of a gas-turbine power plant
and the permjssible deviations from them for the purpose of solving a
number of practical design problems, and also to determine the
optimal heat-engineering characteristics of heat-transfer devices in a

in the field of aircraft

490

thermal scheme together with the cycle parameters. The problem of
rational distribution of the relative resistance between the regenera-
tor and the coolants is solved. Special allowance is made for
hydrodynamic losses referred to the compressor and turbine groups.
On the whole, the proposed method concerns the optimization of
open-loop gas-turbine power plants of both single-shaft and multi-
shaft type. A.B.K.
A72-37452 # Aircraft design synthesis. J. J. Pugliese
(Vought Aeronautics Co., Dallas, Tex.). SAWE Journal, vol. 31,
Apr.-May 1972, p. 19-24.

Discussion of the flow and circulation diagrams formed by
events involved in the selection of an optimum aircraft configuration,
followed by outline of methods for actually carrying out the various
calculations. The preliminary design flow of events can be classified
as the initiation and coordination phase, the analytical phase, and the
ultimate goa!l or objective. The analysis and optimum configuration
phases are the easiest to adapt to computer operations. The weight
control engineer must first determine which components will have
fixed weights for the study, and which will vary as the various
parameters affecting the component weight are varied. F.R.L.

A72-37453 # Fast method for aircraft rebalance. F. B.
Matthias. SAWE Journal, vol. 31, Apr.-May 1972, p. 34.

Use of four equations to facilitate the quick and accurate
determination of the appropriate distance to move the cockpit or tail
to rebalance an aircraft. To shift the CG forward or aft involves
insertion or removal of sections either forward or aft of the CG.

E.R.L.
A72-37490 # Computational and experimental investiga-
tions regarding the operational characteristics of a three-stage
axial-flow compressor with high performance per stage (Rechnerische
und' experimentelle Untersuchungen iiber das Betriebsverhalten eines
dreistufigen Axialverdichters hoher Stufenleistung). L. Turanskyj,
Hannover, Technische Universitdt, Fakultat fir Maschinenwesen,
Dr.-Ing. Dissertation, 1971. 188 p. 52 refs. In German.

The requirements for the computation of the operational
characteristics of axial-flow compressors are examined, and questions
of the design of the axial-flow compressor are considered. The
calculation of the cascade structure is discussed together with an
experimental investigation of the operational characteristics of the
axial-flow compressor. The results of the investigations considered
include the pressure-volume characteristics, the efficiency character-
istics, and rotor speed data. The computational data agree with the
experimental results in the range of low rotor speeds. Certain
deviations at higher speeds can be “explained on the basis of
assumptions regarding the cascade characteristics made for the
computation. G.R.

A72-37598 # The motion of a vortex filament with axial
flow. D. W. Moore (Imperial College of Science and Technology,
London, England) and P. G. Saffman (California Institute of
Technology, Pasadena, Calif.). Royal Society (London), Philosophi-
cal Transactions, Series A, vol. 272, no. 1226, July 13, 1972, p.
403-429. 17 refs. Grant No. AF-AFOSR-71-2092.

Study of infinitesimal waves on a uniform vortex with axial
flow. The equation for the frequency of helical waves is obtained and
solved for the case of long waves which leave the internal structure
almost unaltered. A method is developed to obtain results for
vortices of nonuniform structure and for displacements which are
not necessarily smafl compared with the core radius. The approach
consists of balancing the Kutta-Joukowski lift force, the momentum
flux due to the axial motion, and the ‘tension’ of the vortex lines. A
general equation for the motion of a vortex filament is obtained,
valid for arbitrary shape and internal structure, and in the presence
of an external irrotational velocity "field. When the axial flow
vanishes, the method is equivalent to using the Biot-Savart law for
the self-induced velocity, with a suitable cutoff. The impulse of a
vortex filament is discussed, and its rate of change is given.. (Author)



A72-37605 Surface evaluation of airfoils via contouring.
F."C Way (United Aircraft Corp., Pratt and Whitney Aircraft Div.,
West Palm Beach, Fla.). In: Engineering applications of holography;
Proceedings of the Symposium, Los Angeles, Calif., February 16, 17,
1972, Redondo Beach, Calif., Society of Photo-
“optical lnstrumentation Engineers, 1972, p. 57-64. 9 refs. Research
supported by the United Aircraft Corp. _

A technique is described in detail which makes possible real-time
contouring of test objects, such as airfoils, in a quality control
situation. The technique is based on the principles of multiple source
holographic contouring although holographic recor‘ding is un-
necessary. Inspection is accomplished by producing a divergent field
of parallel, equally spaced interference fringes by reflecting a beam
off a thin beam-splitter at a given distance in front of a mirror, thus
simulating two separate source locations. This field il[uminates the
object under test. The fringes on the surface of the object rer:'resgnt
the loci of points on the object equally parallel to the illuminating
beam. Tilt, twist, and rotation of an airfoil in_respect to a reference
plane, as well as contour, can be measured via this technique.

A72-37625 Microwave holography and its applications in
modern .aviation. N. H. Farhat (Pennsylvania, - University,
Philadelphia, Pa.). In: Engineering applications of holography;

Praceedings of the Symposium, Los Angeles, Calif., February 16, 17,
1972, ' Redondo Beach, Calif., Society of Photo-
optical ~ Instrumentation ' Engineers, 1972, p. 295-314. 38 refs.
Contract No. DA-28-043-AMC-02411(E}).

Discussion of several aspects of microwave and millimeter wave
holographic imaging within the context of applications to aircraft
landing aid and airport security (detection and identification of
concealed weapons). Results of laboratory experiments employing
millimeter waves to study the effects of sampled hologram recording,
processing and image enhancement, and close-range imaging of 3
variety of reflecting objects including concealed weapons are
presented. Prospects for real-time operation are discussed. {Author)

A72-37637 * # Experience with low cost jet engines. R. L.
Cummings {(NASA, Lewis Research Center, Cleveland, Ohio). Society
of Automotive Engineers, National Business Aircraft Meeting,
Wichita, Kan., Mar. 15-17, 1972, Paper. 19 p. )

A summary is given of the results of a NASA program for
reducing the cost of turbojet and turbofan engines. The design,
construction, and testing of a simple turbojet, designed for use in
missiles, is described. Low cost axial stage fabrication, the design of<a
fan jet engine, suitable for propulsion of light aircraft, and
application of such engines to provide higher flight speeds, are
discussed. {Author)

A72:37645 * #
(NASA, Lewis Research Center, Cleveland, Ohio). U.S. Department
of Transportation, Survey Conference on Climatic Impact Assess-
ment, Cambridge, Mass., Feb. 15, 16, 1972, Paper. 17 p. 15 refs.

The various constituents in jet engine exhaust during typical
takeoff or cruise conditions are presented in a table. The categories
considered include inerts and unreacted oxygen from air, products of
complete combustion of fuel, products of incomplete combustion,
oxides of nitrogen formed during the heating of air, and elements or
compounds derived from sulfur and trace metals present in kerosene
fuel. Typical jet engine emission characteristics are discussed together
with the effect of operating variables on emissions, and combustor
design techniques to reduce emissions. Particular attention is given to
emissions in the upper atmosphere, and to methods to reduce nitric
oxide emissions. G.R.

A72-37668 # The exergetic efficiency of a compressor
{Eksergeticheskii KPD kompressora). V. V. Evenko. Mashinostroenie,
no. 4, 1972, p. 121-124. In Russian.

Consideration of the possibility of estimating the efficiency of
compressors of various types by comparing their so-called exergetic
efficiencies. 1t is recommended that the efficiencies of various
compressors be determined on the basis of the concept of gas exergy,
exergy being the maximum efficiency of an energy source under

{Author)

Review of jet engine emissions. J. Grobman
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given environmental conditions. The thermodynamic quality of the
conversion process can then be estimated by the exergetic efficiency
{the degree of reversibility) of this process. It is shown that the
exergetic efficiency of a compressor can be represented in the form
of a product of two efficiencies - namely, an indicator or internal
efficiency and a mechanical efficiency. A.B.K.

A72-37676 # Toward a viable system for supsrior test
capability. J. Lukasiewicz (Carleton University, Ottawa, Canada).
Astronautics snd Aeronautics, vol. 10, Aug. 1872, p. 18-20. b refs.
There has been a consensus of aerospace experts concerning the
practical worth of testing. The experts estimated that, for 75% of the
aircraft programs evaluated, better use of more sophisticated test
facilities would have resulted in smaller over-all development cost,
superior aircraft performance, and less flight testing. Deficiencies in
existing test facilities are examined together with certain impedi-
ments to the modernization of test facilities. The establishment of an
integrated facility-research program is recommended. G.R.

A72-37677 * # Advanced subsonic transport technology. A..
L. Braslow and W. J. Alford (NASA, Washington, D.C.}. Astronautics '
and Aeronautics, vol. 10, Aug. 1972, p. 26-31. 15 refs.

NASA has undertaken an Advanced Transport Technology
Program directed toward defining technology advances that would
contribute to a superior subsonic long-haul transport aircraft for
conventional takeoff and landing. The aircraft, engine industries, and
airlines play substantial parts in the program. Majcr objectives of the
studies include the making of conceptual layouts of new subsonic
tranéport aircraft incorporating projected advances and the identifi-
cation of the potential benefits and costs of the technology advances.
Another goal is the definition of the ground and flight research
activities required to bring the advanced technologies to a state of
readiness for industry use by the late 1970s. G.R.

A72-37678 * # Supercritical aerodynamics - Worthwhile over .
a range of speeds. T. G. Ayers (NASA, Washingion, D.C.). Astro-
nautics and Aeronautics, vol. 10, Aug. 1972, p. 32-36. 6 refs.
Supercritical flow exists whenever a high enough forward speed
causes local flow over a lifting surface or body to exceed the sonic or
critical value. The principal difference between conventional sub-
sonic aerodynamic technology and supercritical technology lies in
the cross-sectional profile of lifting surfaces. The characteristics of
the supercritical airfoil suggests three potential benefits from
applications to civil aircraft. For aircraft designed to operate at
moderate subsonic speeds the supercritical airfoil may permit the
reduction of structural weight. Supercritical technology would have a
second application in permitting efficient high subsonic speed cruise
by delaying the transonic drag rise. Another advantage of the thick
supercritical wing shows up at low speeds. G.R.

A72-37679 * # Advanced propulsion - Cleaner and quieter. M.
A. Beheim, R. J. Antl, and J. H. Povolny {NASA, Lewis Research
Center, Cleveland, Ohio). Astronautics and Aeronautics, vol. 10,
Aug. 1972, p. 37-43.

Studies were conducted to determine the factors which are
significant in advancing propulsion technology. The studies surveyed.
a wide distribution of variables including aircraft configuration,
payload, range, and speed. Systém studies placed major emphasis on
reducing noise and exhaust emissions while attaining good economies
and performance. An engine for an advanced transport will probably
superficially resemble the presently emerging generation of modern
high-bypass and high-temperature turbofan engines, but would
incorporate the advances in component and system technology
identified by the propulsion system studies. These advances could be
used to improve aircraft economics significantly with no increase in
noise, or to significantly reduce noise and poliution with few or no
economic penalties. G.R.

A72-37680 * # Composites - Lighter and cheaper. R. L. Goble
(NASA, Washington, D.C.). Astronautics and Aeronautics, vol. 10,
Aug. 1972, p. 44-49,

Composite engineering materials have two distinct parts,
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including the load-bearing filaments and the matrix. F-ibers can range
from glass to boron and graphite. Matrix constituents include epoxies
for lower temperatures and metals for higher temperatures. Com-
posites appear as tape or combined with metal in structural shapes.
The increased use of composites will reduce over-all per pound
manufacturing costs. Two major deterrents to further application of
composites in advanced commercial transports include a shortage of
cost-effective structural design concepts and a lack of confidence in

the life characteristics. A program has been outlined by NASA that.

will, if implemented, provide considerable in-service life experience
with structural components on commercial transports. G.R.

A72-37681 * # Active controls - Changing the rules of struc-
tural design. R. V. Hood {NASA, Washington, D.C.}). Astronautics
and Aeronautics, vol. 10, Aug. 1972, p. 50-55.

Approaches making use of aerodynamic surfaces in combination
with advanced flight computers, and electrohydraulic systems could
be used to improve economics of commercial aircraft operation,
smooth the passenger's ride, reduce terminal-area noise, and ease
terminal-area congestion. This emerging technology is becoming
known as active controls technology. Maximum benefits from active
controls can come only by considering controls early in the design

cycle. Active controls can save weight by reducing the structural.

strength necessary. Some of the technical benefits of active controls
would increase return on investment and raise profits. Details of a
proposed active controls research program are discussed. G.R.
4 —
A72.37745 # Factors to be considered in airline schegjhling.
C. H. Glenn (Air Canada, Montreal, Canada). Canadian Aeronautics

and Space Journal, vol. 18, June 1972, p. 149-156. )
Outline of the various external and internal factors which must
be considered during the development of an airline schedule. The

demand characteristics of the customer, by hour of day, day of

week, and month of year, are all illustrated, and the difficulties of
catering to the variation_in. demiatid are outlined. At the same time,
the economic objectives of the airline must be considered, and the
impact of the schedule from both the cost and the revenue pcint of
view is illustrated. The main operating constraints, such as aircraft
maintenance and flight crew requirements, noise, curfew, controfled
airports, terminal area congestion, etc., all add to the coinplexity cf
developing a schedule and must be considered along with.the desires
of the company, the market place, and other interested parties.
{Author)

A72-37746 # Optimization of turbofan cycles. H. 1. H.

Saravanamuttoo {Carleton University, Ottawa, Canada). Canadian

Aeronautics and Space Journal, vol. 18, June 1972, p. 157, 158.
- Research supported by the National Research Council.

Consideration of methods for optimizing specific fuel consump-
tion and specific thrust, at the same time taking account of
mechanical design problems in parallel with thermodynamic studies.
The four thermodynamic parameters at the disposal of the designer
are overall pressure ratio, turbine inlet temperature, bypass ratio, and
fan pressure ratio. It is shown that increasing bypass ratio improves
specific fuel consumption at the expense of a significant reduction in
specific thrust. The optimum fan pressure ratio increases with
turbine inlet temperature. High turbine inlet temperatures are
extremely beneficial. The optimum fan pressure ratio decreases with
increase of bypass ratio. F.R.L.

A72-37748 ’# The Gander automated air traffic system. B.
Capel (Ministry of Transport, Ottawa, Canada). (Canadian Aero-
nautics and Space Institute, Aerospace -Electronics Symposium,
Quebec, Canada, Mar. 13, 14, 1972.) Canadian Aeronautics and
Space Journal, vol. 18, June 1972, p. 163-166. ’
Outline of the arrangements at the Gander Oceanic Center,
which is responsible for the strategic planning of all eastbound flights
from North America to Europe. The programs which make up the
Gander Automated Air Traffic System (GAATS) are divided into the
categories of supervisor, message operator routines, tables for system
communication and data storage, work areas, and mathematical and
converéipn routines. To give a general understanding of the informa-

" A72.37760 #

tion flon within the system, the steps taken by the system in
response to an input message are described. F.R.L.

A72-37749 # Development of the Saab-Scania Viggen. A.
Roed (Saab-Scania AB, Goteborg, Sweden). Canadian Aeronautics
and Space Journal, vol. 18, June 1972, p. 167-175.

Discussion of the Viggen, whose development is based on Saab
delta-wing knowledge and extensive_experience in making transonic
and supersonic fighter and attack aircraft. The Viggen was planned
for several types of mission from low level supersonic attacks to high
altitude interceptions, air reconnaissance, and two-seat training.
Maximum speed is about Mach 2, and takeoff and landing can be
accomplished within 500 m from dispersed bases. The high-speed
requirements led to short span designs with high wing loadings for
both drag and gust load reasons. Aspects of directional stability,
external store effects, transonic pitching moment, the flight control
system, handling qualities, drag considerations, the pilot's environ-
ment, the electronic system, the head-up display, armament, struc-
tural design, and maintainability are considered. F.R.L.

i

Prediction of the stalling of a wing section in
incompressible flow (Prévision du décrochage d’un profil daile en
écoulement incompressible). M. V. De Paul (ONERA, Chitillon-sous:
Bagneux, Hauts-de-Seine, France). {AGARD, Meeiing on Fluid
Dynamics of Aircraft Stalling, Lisbon, Portugal, Apr. 26-28, 1972.)
ONERA, TP no. 1088, 1972, p. 1-15. 15 refs. In French.
Development of a method, analogous to the simple, semi-
empirical one proposed by Horton (ARC CP No. 1073) for the
calculation of ‘short bulbs’, to calculate prediction of stalling. Short
bulbs are detached zones initiated by a laminar detachment, and are
small enough so as to bring only very locc! modifications to the
velocity distribution in a perfect fluid. The detachment of the
boundary layer takes place in the region of the leading edge of the
wing sections at an angle of attack. This calculation has made it
possible to define the stall process and to predict the maximum lift,
at least in a certain range of Reynolds numbers. F.R.L.

AT2-37761 4 Numerical study of the characteristic mag-
riitudes of turbulence on the far saund field radiated by a subsonic
jet (Etude numérique de Vinfluence 2es grandeurs caractéristiques de
turbulence sur le champ scnore luvintein rayonné par un jet
subsonique). J. F. de Belleval, J. Milczynski, and M. Perulli.
{Groupement des Acousticiens de Langue Frangaise and Association
Francaise des Ingénieurs et Techniciens de I’Aéronautique et de
I'Espace, Collogque d'Acoustique Aéronautique, 3rd, Toulouse,
France, Mar. 6-8, 1972.) ONERA, TP no. 1058, 1972. 15 p. 9 refs.
In French.

Use of a numerical calculation which makes it possible to
predict the sound field in cases more complicated than those
generaliy developed for homogeneous turbulence. This has been
accomplished in the case of inhomogeneous turbulence where the
typical magnitudes vary in the turbulent space. This makes it possible
to see the evolution of the sound field as a function of variation of
these magnitudes and their profiles, and to find these variations as a
function of acoustic objectives defined a priori. It also makes it
possible, in the case where these characteristic magnitudes can be
measured, to calculate the sound field which is compared to the
measured field. Numerical experiments and application to various
experimental results are discussed. F.R.L.

A72-37762 # Review of some new results obtained at

" ONERA concerning phenomena of separation and reattachment
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{Apergu de quelques résultats nouveaux obtenus 3 I'O.N.E.R.A. sur
les phénoménes de décollement et de récollement). P. Carriere
{ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine, France). (Gesell-
schaft fiir angewandte Mathematik und Mechanik, Assemblée Scien-
tifique Annuelle, Ljubljana, Yugoslavia, Apr. 4-8, 1972.] ONERA,
7P no. 1072, 1972. 38 p. 23 refs. In French.

Consideration of the phenomena involved in most of the
practical problems of aerodynamics, and which frequently play a
determining role. Integral and correlation methods are proposed to



solve the problems. The integral methods, stemming from the
classical method of boundary layer calculation, feature in addition a
coupling equation between the boundary layer and the external flow

which plays an essential role here, since the evolution of pressures is

determined by this interaction. The correlation methods are semi-
empirical and do not describe the phenomena in detail, but are
limited to establishing, from some typical experiments, the rules or
criteria to make it possible for users to treat problems of practical
interest. The major effort is given to the perfecting and the extension
of these overall methods to the problem of the turbulent boundary
layer, which is by far the most important, especially for problems of
air intakes, nozzles, and afterbodies. F.R.L.

72-37764 A time-frequency high performance collision
avoidance system. R. Gouillou (ONERA, Chatillon-sous-Bagneux,
Hauts-de-Seine, France). (/nstitute of Navigation, Annual Meeting,
28th, West Point, N.Y., June 27-29, 1972.) ONERA, TP no. 1091,
1972.7 p.

Study of a collision avoidance system (CAS) complying with
ARINC specifications, in order to analyze its feasibility and to
provide precise elements regarding the time-frequency CAS. The
ONERA-Crouzet system includes a computer, a transmitter, and a
receiver. The local oscillator is a rubidium clock. Flight tests were
performed with two DC-7 aircraft fully equipped with electronic
devices, plus a piece of ONERA equipment which permitted
comparison of the time standards of Paris, Braunschweig, Greenwich,
Ottawa, and Washington, with an overall accuracy of 15 nsec. Results
from McDonnell-Douglas, Bendix, and Sierra-Wilcox systems, which
have been tested elsewhere, are compared. All the CASs present a
velocity jitter larger than requested, and a noticeable sensitivity to
multipaths. A message format is defined which respects the ARINC
specifications as much as possible, including a pulse usable for 800
microsec for the velocity measurement, and permitting the automatic
adjustment of the receiver sensitivity. F.R.L.

A72-37764 #

A72-37796 The perspectives and promises of the Omega
system (Lgs perspectives et les promesses du systéme Oméga). P.
Hugon. (Colloque International sur I’Electronique et I’Aviation
Civile, Paris, France, June 26-30, 1972.) Navigation (Paris), vol. 20,
July 1972, p. 266-282. In French.

Outline of the major characteristics of the Omega system, with
summary of conclusions concerning it, principally with reference to
air navigation. The system makes use of eight transmitters judiciously
placed throughout the world. The airborne Omega receiver is tuned
separately on three frequencies. Hyperbolic systems and systems at
two distances, the infrastructure, methods of utilization, propagation
models, parameters of propagation, the effects of solar flares, loss of
signal, and experimental results are discussed. On high speed airliners,
experimental results already achieved anticipate the use of more
sophisticated receivers. FR.L.

A72-37797 Study of the flow of air traffic and capacity of
" a control system (Etude de I'écoulement du trafic aérien et capacité
d'un systéme de controle). F. Cousin. Navigation (Paris), vol. 20,
July 1972, p. 283-290. In French.

Attempt to define and measure the capacity of the airspace, the
capacity depending on rules of use of the space. It is possible to
assign to each control sector a number, ¢, which represents the
maximum number of aircraft which the controller can simultaneous-
ly take charge of, i.e., the capacity of the sector. The capacity of the
control system is thus determined by the capacity of each of the

sectors. The Poisson character of traffic flow is discussed. A .

statistical study of traffic was undertaken to test a hypothesis
according to which the flow could be represented by a Poisson
process. The hypothesis was found to be quite acceptable. F.R.L.

A72-37799 The SAGEM MGC 30 inertial system (Le
systéme inertie} MGC 30 de SAGEM). J. Hardouin (Société d'Appli-
cations Générales d’Electricité et de Mécanique, Paris, France).
{Colloque International sur I’Electronique et I'Aviation Civile, Paris,
France, June 26-30, 1972.) Navigation (Paris), vol. 20, July 1972, p.
304-312. In French,

A72-37825

Description of an inertial platform designed to meet the
recommendations of ARINC 571 and be capable of integrating itself
in a surface navigation system or of operating in an autonomous way.
The MGC 30 makes use of a miniature gyrocompass platform. A
combination of the MGC 10 and the MGC 30-will equip the A300B
European Airbus. The performance and price make it attractive for
use in either in new types of aircraft, or for retrofit to existing
aircraft. F.R.L.

A72-37800 Air collision prevention (L’anticollision '
aérienne). A. Gély (Compagnie Nationale Air France, Paris, France}.
Navigation (Paris), vol. 20, July 1972, p. 313-329. In French.

General review of the causes and prevention of air collisions.
The ‘rules of the road,’ originally developed for maritime traffic, and
adapted for air traffic, are now inadequate. However, the necessity of
keeping a lookout remains, and the responsibility for this remains .
with the pilots. Of the factors affecting the possibility of perceiving
an object, moving or nat, speed is the most critical. Some typical
collisions are analyzed, and airborne and ground-based anticollision
devices and procedures are described and compared. F.R.L.

A72-37823 The S4MA hypersonic wind tunnel - Its use for
tests of ramjet engines with supersonic combustion of hydrogen (La
souffierie hypersonique S4MA - Utilisation pour des essais de
statoréacteurs 3 combustion supersonique d’hydrogéne). C. Soulier,
L. Martin, and J. Laverre (ONERA, Modane, Savoie, France).
L’Aéronautique et I'Astronautique, no. 36, 1972, p. 25-36. In
French.

Discussion of the wind tunnel, which offers the possibility of
testing a full-scale combustion source in conditions of flight at Mach
6 and 28 km altitude. The S4MA was modified by suppression of the
aerodynamic nozzle which was replaced by the combustion source to
be studied, which is directly supplied by the reheater with hot air,
under pressure. A brief description of the reheater and wind tunnel is
giveri, as well as the setup established, the methods and means of
measurement put into operation, and measurement of the thrust of
the combustion source, its pressures, temperatures, and outputs. The
possibilities offered by the wind tunnel for tests of a complete
engine, including supply of air in the Mach 6 test section, are
considered. F.R.L.

A72-37824 Numerical prediction of the diffusion of ex-
haust products of supersonic aircraft in the stratosphere (Prévision
numérique de la diffusion des produits d’échappement des avions
supersoniques dans la stratosphére). R. Joatton (Société Nationale

. Industrielle Aérospatiale, Paris, France) and A. Douy (Commissariat
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a I'Energie Atomique, Direction des Applications Militaires, Montlhé-
ry, France). L’Aéronautique et I'Astronautique, no. 36, 1972, p.
37-44. In French,

Attempt to provide a numerical evaluation of pollutant concen-
tration which could result during ten years of operation in the
stratosphere of 300 Concordes, each accomplishing a daily round trip
on a heavily frequented route. Attention is given to combustion
products such as nitrogen oxide, carbon monoxide, and water vapor,
and finely scattered solid particles small enough to float in the
stratosphere. The mathematical formulation distinguished three
types of situations: a single aircraft, or several aircraft in formation,
with exhaust blending at a single point; several aircraft passing the
same point at the same level at equal time intervals; and several
aircraft which have passed the same point at the same level, but with
stopovers since a determined time. The calculations were made
without taking account of the effects of dissociation and dispersion
of the various combustion products involved. F.R.L.

A72-37825 The VAK 191 .B VTOL fighter and recon-
naissance aircraft {L'avion de combat et de recofinaissance 3
décollage et atterrissage vertical VAK 191 B). G. Bruner (Centre de
Documentation de I’Armement, Paris, France). L Aéronautique et
I’Astronautique, no. 36, 1972, p. 45-56. In French.

Description of the VAK 191 B, built in cooperation by VFW
(60 per cent) and Fiat {40 per cent), with most of the testing and
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development being carried out by the former. The preliminary
studies and tests are reviewed. The aircraft is equipped with a main
jet engine with vector thrust, and with two vertical lifting jets which
ensure a thrust/weight ratio at takeoff of 1.21. The wing area is
relatively small. The fuselage, of light alloy, is semimonocoque. The
tail surfaces are conventional, are fully movable, and have a
deflection of plus or minus 15 deg. The stability in vertical flight is
effected by bleeding compressed air behind the pressure compressor
of the main engine. Speed should be Mach 0.96 at 300 m altitude.
F.R.L.

A72-37873 Application of the computer to aerial design
and development. P. J. Wood (GEC-Marconi Electronics, Ltd.,
Chelmsford, Essex, England). Journal of Science and Technology,
vol. 39, no. 2, 1972, p. 52-60.

Categories of computer-oriented problems are discussed. It is
pointed out that in any particular case the possibility of obtaining
the desired information by other means, as for instance experimental
measurement, must be taken into account. Examples are presented
to illustrate the categories of computer-oriented application. Ground
effects on vertical polar diagrams are considered together with
frequency-independent aerials, pencil-beam Cassegrain aerials,
double-curvature aerials, the prediction of polar diagrams from
near-field measurements, aerial-array feed networks, the automation
of manufacturing processes, the presentation of information, and
aspects of future developments. G.R.

A72-37899 What is an FGS. C. M. Ramsey (KLM - Royal
Dutch Airlines, Amstelveen, Netherlands). Shell Aviation News, no.
408, 1972, p. 7-9.

Discussion of the Flight Guidance System, which consists of a
computer supplied from aircraft sensors with raw data such as air
data (like airspeed and altitude), radio deviation, and heading. It is
controlled in its mode of operation from a mode sefect panel or by
automatic programming. Outputting signals for the command of
aircraft attitude are controlled by the autopilot servos or manuatly
by the flight director. The traditional raw data displays are used by
the pilot for monitoring and programming or management. The use
of dual output or identical computers makes it possible to monitor
the autopilot with the flight director, and to integrate mode selectors

so that the pilot can monitor without having to duplicate his

selections. The role of inertial navigation systems is considered.
F.R.L.

A72-37900 The Dassault Mystere 20. N. Wiiliams (Trader
Airways, Ltd., Sevenoaks, Kent, England). Shell Aviation News, no.
408, 1972, p. 10-15.

-General discussion of the aircraft, which features high per-
formance, smoothness, and quietness. The flying controls are fully
powered and duplicated, and are smooth and powerful throyghout
their range. The aircraft is exceptionally good in turbulence, and
feels very solid. The fuel system is basically simple and works well.
Flight planning, let-down, and normal approach and landing are
discussed. FR.L

A72-37989 # Analytic quasi-terminal control system designs
{Analiticheskoe konstruirovanie sistem kvaziterminal'nogo upra-
vleniia). A. A. Krasovskii. Avtomatika i Telemekhanika, Apr. 1972,
p. 5-14. 9 refs. In Russian.

Analysis of a control synthesis problem with the minimization
of the functional as the sum of a given phase coordinate function and
an integral estimate of determined phase coordinate functions. A
linear homogeneous partial differential equation is solved to obtain
optimal controls and corresponding signals as components of the
functional when the terminal component constitutes the boundary
condition. Optimal conditions for a linear plant are given through the
weight functions of the plant in a finite form, showing that even for
a stationary plant these conditions are nonstationary.

VZ -
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A72-38030 Pilot report - Lockheed L-1011 TriStar. R. E.
Gillman. Flug Revue/Flugwelt International, Aug. 1972, p. 18-21. In
German.

A test flight with a new TriStar is discussed. The aircraft flight
characteristics tested included lateral and directional stability,
longitudinal dynamics, lateral control power, high speed flight
properties, and stalling. The aircraft was equipped with a number of
nonstandard instruments for the flight tests. It was found that the
stability of the TriStar during the flight is good. The high-speed
characteristics are quite satisfactory, and the performance of the
aircraft at low speed is excellent. Comments concerning possible
improvements are concerned with the aileron loads, which are too
light, and the nosewheel steering, which is too heavy. G.R.

A72-38031 Pulsed-jet engine of Messerschmitt-Bolkow-
Blohm without valve flaps (Ventilklappenloses Pulsostrahitriebwerk
von Messerschmitt-Botkow-Blohm). W. Eick {Messerschmitt-B6lkow-
Blohm GmbH, Munich, West Germany). Flug Revue/Flugwelt Inter-
national, Aug. 1972, p. 27-31. in German.

The development of the engine is considered, giving attention to
fundamental research conducted to obtain an engine for the Mach
number range from 0 to 1.5. The construction of a test engine for
the optical investigation of the combustion characteristics is dis-
cussed together with studies which were carried out to develop a jet
propulsion system which consumes a standard fuel. Aspects of
thermodynamics and reaction thermodynamics are examined along
with gasdynamics, questions of acoustics and vibrations, propulsion
system geometry, contro! techniques, and methods of measurements
used. The test and measurement results show that the engine can be
used for a number of civil and military applications. G.R.

V/STOL-weapon system VJ-101 - VJ-101C X1
and X2. IV (V/STOL-Waffensystem VJ-101 - VJ-101C X1 und X2.
IV). H. Redemann. Flug Revue/Flugwelt International, Aug. 1972, p.
36-39. In German.

A salient feature of the VTOL concept of the aircraft type
VJ-101C is the use of thrust modulation during hovering flight. This
approach was only possible because of the triangular arrangement of
the propulsion units. The development of two experimental aircraft
is discussed, giving attention to wind tunnel tests, system investiga-
tions, the solution of problems with new control techniques, and the
testing of the aircraft on the ground. The first hovering flight was
conducted with the VJ-101C X1 on April 10, 1963. Horizontal flight
tests of the X1 were begun on Aug. 31, 1963. The first VTOL-flight
involving vertical takeoff and landing is discussed together with other
test flights including a flight in which the aircraft pancaked because
of control difficulties. The two prototypes are equipped with 6
RB.145 engines. Afterburners were used in the X2 model for speeds
above Mach 1. - G.R.

A72-38047 Fluidics - A potential technology for aircraft
engine control. C. B. Kunkle and W. L. Webb (United Aircraft Corp.,
Pratt and Whitney Aircraft Div., East Hartford, Conn.). (American
Society of Mechanical Engineers, Joint Gas Turbine-Fluids Engineer-
ing Conference, San Francisco, Calif., Mar. 26-30, 1972.) Fluidics
Quarterly, vol. 4, Apr. 1972, p. 49-58. USAF-sponsored research.

A three-year program is discussed whereunder a team of three
participant companies designed, fabricated, and conducted a feasibili-
ty demonstration of a breadboard hybrid control system for aircraft
engine control, that incorporated fluidic, hydromechanical and
electronic technologies. This program has resulted in positive
advancements of turbopropulsion systems control concepts and
turbine engine implementation. The results include the findings that
fluidic elements should be oriented toward sensors and/or single-
function control loops. Temperature sensors, pressure ratio sensors,
speed sensors, and internal compression shock position sensors
appear to be the more promising applications. Digital logic elements
and timing circuits are other possible applications. System applica-
tions of fluidics appear to be more compatible with ramjets and

" missile engines, rather than with the more complex computation
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requirements of advanced turbopropulsion control systems. M.V.E.



A72-38048 Turbine engine sensors for high temperature
applications. L. L. Small (USAF, Aero Propulsion -Laboratory,
Wright-Patterson AFB, Ohio). (American Society of Mechanical
Engineers, Joint Gas Turbine-Fluids Engineering Conference, San
Francisco, Calif., Mar. 26-30, 1972.) Fluidics Quarterly, vol. 4, Apr.
1972, p. 59-67. 6 refs.

Discussion of the state of the art in turbine inlet gas temperature
(TIGT) and turbine blade temperature measurement techniques.
Emphasis is on work recently accomplished. Immersion and non-
immersion techniques represent the two categories of TIGT measure-
ment methods. Immersion techniques such as thermocouples,
fluidics, and immersed target pyrometers have basic materials
limitations. Even the most promising immersed target pyrometer:
technique is limited to several hundred hours life at 3000 degrees
Fahrenhjit_._ Nonimmersion techniques such as ultrasonic, electron
beam, or laser TIGT sensors offer real promise for 3000 F and above’
TIGT measurements. For turbine blade temperature measurement
applications, optica! pyrometry techniques show significant promise.

: M.V.E.
A72-38049 A fluidic sensor for closed loop engine ac-
celeration control. A. J. Wetzel, S. E. Arnett (Bendix Corp., Energy
Controls Div., South Bend, Ind.), and R. High (USAF, Aero
Proputsion Laboratory, Wright-Patterson AFB, Ohio). (American
Society of Mechanical Engineers, Joint Gas Turbine-Fluids Engineer-
ing Conference, San Francisco, Calif., Mar. 26-30, 1972.) Fluidics
Quarterly, vol. 4, Apr. 1972, p. 68-79.

Study and evaluation of a unique enginé acceleration parameter,
the compressor airflow, generalized to the compressor discharge
station, and analysis of the applicability of a fluidic pressure ratio
sensor to measurements of the ‘unique acceleration parameter.” The
results of the study indicate that the use of a compressor discharge
corrected airflow as an acceleration parameter offers benefits for
many engines. Airflow parameter sensing is difficult and requires
development to establish the proper sensing location. The pressure
ratio sensor must be very accurate and have good dynamic
characteristics. The fluidic pressure ratio sensor offers good promise
for use in this application. M.V.E.

A72-38091 # Effect of fuel on gas corrosion in jet engine
combustion chambers (Vliianie topliva na gazovuiu korroziiu kamer
sgoraniia reaktivnykh dvigatelei). V. N. Zrelov, V. S. Kurinov, and L.
V. Boiko. Khimiia i Tekhnologiia Topliv i Masel, vol. 17, no. 4, 1972,
p. 42-44, 5 refs. In Russian.

It is found that the gas corrosion of jet engine combustion
chambers is not related to the quality of presently used fuels (T-7,
T-1, TC-1). This corrosion increases with the service time of the jet
engine and is linked with local obstructions of wall cooling by the
boundary air, due to the formation of wall scale in the primary and
secondary burning zones.

A72-38101 #
analysis technique. P. R. Waisanen (Grumman Aerospace Corp.,
Calverton, N.Y.) and H. J. Perangelo {Grumman Data Systems Corp.,
Calverton, N.Y.). American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-784. 16 p. Members,
$1.50; nonmembers, $2.00.

A rapid flight test flutter analysis capability has been success-
fully developed and implemented for the F-14 flight test program.
This capability has resulted in a significant savings in flutter test time
and enhanced safety of flight test visibility. Data reduction was
achieved using a high speed digital computer facility and 2Z-
transform/mode! matching analysis techniques to enable the rapid
determination of aircraft structural resonance and damping informa-
tion from complex multi-modal response data excited during fast
swept frequency shaker sweeps. The discussion covers a description

of the software, summary of development test results, the user

interface requirements for flight test operations and actual flight test
results. (Author)

v.z.

Real time flight flutter testing via Z-transform .
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_A72-38105

A72-38102 # The development of dynamic flight test tech-
niques for the extraction of aircraft performance. W. R. Simpson
{U.S. Naval Air Test Center, Flight Test Div., Patuxent River, Md.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-785. 8 p. Members, $1.50; nonmembers, $2.00.

The development of dynamic performance test techniques was
undertaken to reduce the total flight time required to determine
aircraft performance. Dynamic test techniques differ from conven-
tiona! techniques in that aircraft accelerations are measured by
onboard accelerometers to determine excess thrust. Corrective
procedures for using the accelerometers for this determination are
reviewed. Application of dynamic performance methods to both
thrust modelling and fuel flow modelling analysis techniques are
discussed. Results are presented which indicate a significant savings
in flight time can be achieved. Additionally, an application of
dynamic techniques is made to self-contained take-off and landing
data systems. {Author)

A72-38103 # Flyover noise testing of commercial jet air-
planes. E. L. Zwieback (Douglas Aircraft Corp., Long Beach, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-786. 10 p. 10 refs. Members, $1.50; non-
members, $2.00.

The flight development and certification programs of new
commercial jet transport airplanes include flycver noise testing to
define pudlc acceptability of the airplanes. Current flight test
programs include preliminary, development, survey, certification,
and demonstration phases. Flyover noise testing requires extensive
and complex techniques and equipment. Specific field and flight data
systems utilized include a noise recording array dispersed over 2
surveyed ground test range, recording stations for the surface
weather (continuous) and the sound-path weather (periodic), a
tracking facility for the precise continuous recording of the airplane
space position, and aircraft instrumentation for recording time-
synchronized airplane engine operating parameters. (Author)

A72-38104 # Status of U.S. Navy stali/post-stall/spin flight
testing. J. A. Nial (U.S. Naval Air Test Center, Flight Test Div.,
Patuxent River, Md.). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test, and Operations Meeting,
4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-787. 16 p. 7 refs.
Members, $1.50; nonmembers, $2.00.

Discussion of the out-of-control problem and the present U.S.
Navy stall/poststall/spin program designed to alleviate this problem.
The basic program is characterized by a contractor demonstration of
the most critical conditions followed by an independent customer
evaluation of all aspects of the stall/poststall/spin characteristics and
their relation to the fleet pilot and mission suitability. The evolution
of the Naval Air Test Center’s role in reducing fleet pilot and aircraft
losses from inadvertent out-of-control maneuvers is traced from the
first qualitative Navy stall/poststall evaluation in 1952 through 18
different airplanes to the well documented comprehensive stall/
poststall/spin evaluation of today. Recommendations are made to
improve the timing of Navy tests, to add a fleet indoctrination phase
to the present program, to improve the suitability of present trainers
for the spin training mission, and to establish a coordinated fleet
training program. {Author}

- P
A72-38105 # All weather landing for a STOL system. F. B.
Pogust (Cutler-Hammer, Inc., AIL Div., Farmingdale, N.Y.} and G. J.
Taylor (Ministry of Transport, Ottawa, Canada). American Institute
of Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-788. 8 p. Members, $1.50; nonmembers, $2.00.

It is pointed out that because of their short-haul nature STOL
operations are not .economically viable without an all weather
capability. STOL operations are not practical with conventional



A72:38106

instrument landing systems due to glide angle upper limitations of

approximately 3 degrees in these systems. For STOL, angles in the
range from 5 to 9 degrees are required in order to overcome obstacle
clearance problems created by urban development. Microwave
landings systems have been developed to provide these high glide
path angles. CO-SCAN is one of several of these systems considered
-for STOL operations. The CO-SCAN operates on a mechanical
scanning beam principle with time-coded and pulsed azimuth and

elevation information sequentially transmitted on a microwave
carrier. G.R.
A72-38106 * # Development of STOLAND, a versatile naviga-

tion, guidance and control system. Q. M. Hansen, L. S. Young
(NASA, Ames Research Center, Moffett Field, Calif.}, W. E. Rouse,
and S. S. Osder (Sperry Rand Corp., Sperry Flight Systems Div.,
Phoenix, Ariz.). American Institute of Aeronautics and Astronautics,
Aircraft Design, Flight Test, and Operations Meeting, 4th, Los
Angeles, Calif., Aug. 7-9, 1972, Paper 72-789. 13 p. Members, $1.50;
nonmembers, $2.00.

STOLAND has been developed to perform navigation, guidance,
control, and flight management experiments in advanced V/STOL
aircraft. An integrated digital concept using modern avionics com-
ponents was selected as the simplest approach to maximizing
versatility and growth potential. Unique flexibility has been obtained
by use of a single, general-purpose digital computer for all navigation,
guidance, control, and displays computation. Modularity of the
software insures easy change of experiments. The general-purpose
computer is integrated with flexible pilot controls and with both
electromechanical and CRT displays for maximum cockpit versatili-
ty. A complex hierarchy of control modes with safety monitors and
interfocks has been provided.

A72-38107 * # STOL ride quality criteria - Passenger accep-
tance. |. D. Jacobson and A.R. Kuhithau (Virginia, University,
Charlottesville, Va.). American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-790. 5 p. 6 refs.
Members, $1.50; nonmembers, $2.00. Grant No. NGR-47-005-181.

The ability to mathematically model human reaction to
variables involved in transportation systems offers a very desirable
tool both for the prediction of passenger acceptance of proposed
systems, and for establishing acceptance criteria for the system
designer. As a first step in the development of a general model for
STOL systems, a mathematical formulation is presented which
accepts as inputs nine variables felt to be important in flight under
STOL-type conditions and presents an index of human response as
the output. The variables used are three linear motions, three angular
motions, pressure, temperature and noise level. The results are used
to establish specifications for stability augmentation systems to
improve the ride quality of existing STOL aircraft. {Author)

A72-33108 * # Noise generated by STOL core-jet thrust
reversers. J. R. Stone and O. A. Gutierrez (NASA, Lewis Research
Center, Cleveland, Ohio). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test, and Operations Meeting,
4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-791. 10 p. 18 refs.
Members, $1.50; nonmembers, $2.00.

This paper summarizes the results of an experimental investiga-
tion an the noise generated by target-type thrust reversers. The
experimental data are normalized and scaled up to sizes suitable for
reversing the core jets of a 45,400-kg augmentor-wing-type STOL
airplane. The scaling calculatings yield perceived noise levels well
above the 95-PNdB design goal for both sideline and flyover at 162.5
m. V-gutter and semicylindrical reversers were tested with a
5.24-cm-diameter circular nozzle, and a semicylindrical reverser was

. also tested with a 7.78-cm-diameter circular nozzle. Other test
variables were the spacing between nozzle and reverser, reverser
orientation, and nozzle pressure ratio. The thrust reversers, in
addition to being noisier than the nozzle alone, also had a more
uniform directivity. (Author)

(Author)

A72-38109 * # Forward flight effects on mixer nozzle design
and noise considerations for STOL externally blown flap systems. U.
von Glahn, N. Sekas, D. Groesbeck, and R. Huff (NASA, Lewis
Research Center, Cleveland, Ohio). American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test, and Opera-
tions  Meeting, 4th, Los Angeles, Calif., Aig. '7-9, 1972, Paper’
72-792. 9 p. 9 refs. Members, $1.50; nonmembers, $2.00.
Experimental data of the peak axial-velocity det;éy in a moving
airstream are presented for several types of nozzles. The nozzles
include a six-tube mixer nozzle of a type considered for reduction of
jet-flap interaction noise for externally-blown-flap STOL aircraft.
The effect of secondary flow on the core flow velocity decay of a
bypass nozzle is also discussed. Tentative correlation equations are
suggested for the configurations evaluated. Recommendations for
minimizing forward velocity effects on velocity decay and jet-flap
interaction noise are made. (Author)
A72-38110 # A computerized system for the ‘preliminary
design of commercial airplanes. R. E. Wallace (Boeing Co., Com-
mercial Airplane Group, Seattle, Wash.). American Institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72.793. 13 p. Members, $1.50; nonmembers, $2.00. Research

" supported by the Boeing Independent Research and Development
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Program.

A computerized preliminary design system for subsonic and
transonic airplanes has been developed. This system has interrelated
in computerized form the technical disciplines of aerodynamics,
configuration design flight controls, propulsion, structures, and
weights with a versatile computer superstructure capable of solving a
wide-range of airplane synthesis problems. A diversity of airplane
problems can be exercised with this engineering tool, because the
libraries of technology modules, executive routines, and machine
systems routines can be automatically compited by user-oriented
language into interactive, overlay-structured computer programs.

{Author)

A72-38111 # A flutter optimization program for aircraft
structural design. S. Siegel (North American Rockwell Corp., Los
Angeles, Calif.). American Tnstitute of Aeronautics and Astronautics,
Aircraft Design, Flight Test, and Operations Meeting, 4th, Los
Angeles, Calif., Aug. 7-9, 1972, Paper 72-795. 12 p. 9 refs. Members,
$1.50; nonmembers, $2.00.

Described herein is an optimization method for accurately and
rapidly calculating, through a completely automated digital com-
puter program, the minimum-weight spanwise distribution of struc-
tural material for an airfoil surface to provide a given required flutter
speed. The computer program obtains a typical solution in one
2-minute computer run within a short enough total elapsed time
from initial setup to allow interaction of flutter with other
considerations in the design process. The method has been extensive-
ly applied to the B-1 and has been extremely successful in
minimizing flutter weight requirements, not only by providing
minimum-weight solutions, but also by providing results quickly
enough so that designers could consider basic configuration changes
if flutter problems exist. Some typical applications to the B-1 are
illustrated. {Author)

A72-38112* # An integrated computer system for prelimi-
nary design of advanced aircraft. R. E. Fulton, J. Sobieszczanski, and
E. J. Landrum (NASA, Langley Research Center, Hampton, Va.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-796. 13 p. 19 refs. Members, $1.50; non-
members, $2.00.

A progress report is given on the first phase of a research project
to develop a system of Integrated Programs for Aerospace-Vehicle
Design (IPAD) which is intended to automate to the largest extent
possible the preliminary and detailed design of advanced aircraft. The
approach used is to build a pilot system and simultaneously to carry
out two major contractual studies to define a practical IPAD system



preparatory to programing. The paper summarizes the specifications
and goals of the IPAD system, the progress to date, and any
conclusion reached regarding its feasibility and scope. Sample
calculations obtained with the pilot system are given for aircraft

preliminary designs optimized with respect to discipline parameters,

such as weight or L/D, and these results are compared with designs
optimized with respect to overall performance parameters, such as
range or payload. (Author)

A72-38113 # Design studies and mode! tests of the stowed
tilt-rotor concept. D. E. Fraga (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, Ohio) and J. Liiva (Boeing Co., Vertol Div.,
Philadelphia, Pa.). American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-804. 13 p. Members,
$1.50; nonmembers, $2.00.

This paper presents the results of an Air Force-contracted study
on the stowed titt-rotor concept. The program included design
studies, parametric tradeoff analyses, and wind tunnel tests. The
wind tunne! tests included performance and fully dynamic scaled
models. Technical data presented includes blade loads, dynamic
stability, performance, rotor/wing interactions, and stability and
contro! data. The impact of the tests on stowed-rotor aircraft design

is discussed and recommendations for further technical design work

are provided. {Author)
A72-38114 # Investigation of the commonality in develop-
ment of military and cc cial STOL transports. J. D. Pinson and
J. P. Ryan {Dayton, University, Dayton, Ohio). American Institute
of Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-808. 9 p. 15 refs. Members, $1.50; nonmembers, $2.00. Contragg
No. F33615-70-C-1019.

An investigation has been conducted to relate the commonality
in development of military and commercial medium STOL trans-
ports. Military and FAA specifications, regulations, and other related
documents have been reviewed: Consideration is given to such areas
as aircraft configuration, structural design specifications, terminal
area requirements, handling qualities, avionics, landing systems,
noise, ride qualities, all-weather requirements, safety, stability and
control, reliability, and maintenance and performance. Areas of
commonality and/or differences are identified and discussed based
on a detailed comparison of general requirements. {Author)

- A72-38115 # The DHC-7, first generation transport category
STOL - Particular design challenges. F. H. Buller and A. F. Toplis (de
Havilland Aircraft of Canada, Ltd., Downsview, Ontario, Canada).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-809. 12 p. Members, $1.560; nonmembers, $2.00.

The DHC-7, a high-wing airplane, powered by four turboprops,
with a mechanical flap system, retractable gear and accommodation
for about 50 passengers, is shown to possess, below its superficially
conventional appearance, the distinctive characteristics of the STOL-
aircraft category, whose first generation it represents. Its capabilities
are shown to include those of: (1) consistent scheduled operation
from 2000 foot STOL-ports; {2) a comfort level acceptable to regular
travelers on trunk air lines; (3) unobtrusive operation with very low
noise and no visible smoke; and (4} profitable operation over stage
lengths from 50 to over 300 miles. The DHC-7 is expected to have
the benefit of three additional years of design by the time it flies in
1974, and to offer a logical solution to the STOL problems of the
1970s. M.V.E.

A72-38116 * # Flight evaluation of three-dimensional area
navigation for jet transport noise abatement. D. G. Denery, K. R.
Bourquin, K. C. White, and F. J. Drinkwater, 11l (NASA, Ames
Resgarch Center, Moffett Field, Calif.). American Institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test, and
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A72-38120

Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72.814. 7 p. 6 refs. Members, $1.50; nonmembers, $2.00.

The NASA, working with American Airlines, has completed the
first phase of research to evaluate the operational feasibility of
two-segment approaches for noise abatement. For these tests, area
navigation was used to establish the upper glide slope and an ILS was
used to establish the lower. The flight director was modified to
provide command information during the entire approach. Twenty-
eight pilots representing the airlines, professional pilot associations,
FAA, and NASA participated. With an ILS approach for comparison,
the procedure gave a noise reduction of 18 EPNdB at the outer
marker and 8 EPNdB 1.1 n. mi. from touchdown. {Author)

. 1
A72:38117 4 Noise - A triumph of ignorance. F. W. Kolk

tAmerican Airlines, Inc., New York, N.Y.}. American Institute of

Aeronautics and Astronautics, Aircraft Design, Flight Test, and

Operations Meeting, 4th, Los Angeles, Calif., Aug.” 7-9, 1972, Paper

72-815. 9 p. Members, $1.50; nonmembers, $2.00.

A serious long term noise problem exists with the operation of
jet transports. This situation exists because of a continued lack of
technical knowledge in the appreciation of the various decision
making parties, coupled with a general lack of recognition that these
parties do indeed lack and have lacked facts. The history of this
situation is reviewed against the background of events in the field in
the past twenty years, and a broad assessment of the technological
position is made, with a projection of where we are going and how
this direction can be best steered for the common good. The paper
concludes with a suggested strategy for a long term solution to this
problem which requires coordination for all parties involved.

(Author)

A72-38118 # Airline aircraft in the airport environment. M.
E. Volz {United Air Lines, Inc., Chicago, lll.). American Institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-813. 6 p. Members, $1.50; nonmembers, $2.00.

This paper deals with the day-to-day operational airplane-airport
relationship. It will direct itself only to on-the-ground situations and
make no attempt to touch upon approach facilities, electronic
installations, etc. Major emphasis will be on the impact of runway
grooving on many of the problem areas in the tire-runway interface.
Methodology in the measurement and dissemination of the coef-
ficient of friction in a manner that is meaningful to the pilot in his
particular airplane type will be explored. Wintertime problems in the
ice and snow belt, along with suggestions for alleviating some of
these problems through the use of better equipment and procedures,
will be covered. The comparatively new and controversial technigues
involving the use of chemicals for anti-icing and deicing of airport
surfaces will be discussed. It will be apparent throughout this paper
that the real world environment is not always the same as that
envisioned by the design team during initial construction of a
particular airplane type. {Author)
A72-38119 # A private pilot looks at general aviation. F. L.
Pugh (IBM Corp., Federal Systems Div., Thousand Qaks, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and QOperations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-812. 10 p. Members, $1.50; nonmembers, $2.00.

Feasibility of personally owned and operated aircraft is
examined through a three year case history of a four-place airplane.
Family and training uses covered 40,000 miles. This study reviews
pifot and aircraft initial capabilities, utilization, costs, maintenance,
and operational problems. Study results indicate that for viable
family operations, improvements are needed in airport-home
proximity, aircraft reliability, weather flying capabilities, and
passenger well-being. (Author)
A72-38120 # Airine view of STOL system requirements. R.
K. Ransone (American Airlines, Inc., New York, N.Y.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9,



A72-38121

1972, Paper 72-807. 9 p. Members, $1.50; nonmembers, $2.00. U.S.
Department of Transportation Contract No. 05-10075.

Discussion of the alleviation requirements and possibilities for
the airport congestion problem from the viewpoint of an airline. The
feasibility of a STOL-based national short-haul transportation
program is reviewed in terms of system requirements, economics,
STOL-port sites, technical considerations, STOL-port acceptance,
and safety. M.V.E.

A72-38121 * # Automated synthesis of transonic transports.
M. D. Ardema and L. J. Williams (NASA, Ames Research Center,
Advanced Concepts and Missions Div., Moffett Field, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,

- Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-794. 13 p. 30 refs. Members, $1.50; non-
members, $2.00.

The development of a vehicle synthesis program, called
TRANSYN, designed to perform automated preliminary design of
long-haul transport aircraft is briefly described. The TRANSYN-TST
program was used in a study of commercial transonic transports
designed for introduction in the early 1980s. The optimum engine
cycles of a all the study aircraft are within the current state-of-the- -art,
but fan noise suppression will be required to meet the noise
requirements of FAR Part 36. It was found that full use of advanced
composite materials in the wing and fuselage structure is neutrally
cost effective when compared with aluminum for aircraft designed to
cruise in the low transonic regime (Mach 0.90 to 1.0), but that such
materials are very cost effective for aircraft designed to cruise in the
high transonic regime (Mach 1.0 to 1.15). Finally, increasing speed
results in reduced trip times with at most very slight increases in cost
in the low transonic regime, but cruise speeds in the high transonic
regime result in a significant economic penalty for the conventional
configurations considered in this study.

A72-38122 # Aerodynamic design and development of the
Lockheed S-3A Viking. A. L. Byrnes, Jr. {Lockheed-Califomia Co.,
Burbank, Calif.). American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-746. 13 p. Members,
$1.50; nonmembers, $2.00.

Aerodynamic studies conducted in preparation of the VS{X)
proposal which led to the winning Lockheed configuration are
reviewed. The definition of small for a carrier based airplane,
minimum weight, minimum wing area, or minimum wing span
concepts was difficuit. Ultimately, weight was chosen as the basic
parameter even though it did not necessarily result in minimum wing
area. Development of the aerodynamic configuration as dictated by
operational requirements is traced, and significant aerodynamic
production design problems and solutions are . discussed. Some
comparisons between analytical, flight simulator, and flight test
determined perfcrmance and flying qualities are included. (Author)

A72-38123 # B-52 control configured vehicles program. G.
J. Kass (Boeing Co., Wichita, Kan.) and R. P. Johannes (USAF,
Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-747. 7 p. 9 refs. Members, $1.50; nonmembers,
$2.00. Contract No. F33615-71-C-1926.

Discussion of the potential payoff available from application
during the preliminary design phase of an aircraft of the concepts of
control configured vehicles {CCV) technology that includes flutter
mode control, maneuver toad control, ride controt, and augmented
stability of an airplane having reduced static stability. The potential
improvements thus obtainable are shown to be reduced gross
weights, superior ride quality, reduced maneuver and gust loads,
better controllability, and expanded operational usage. A flight
demonstration program, using a B-52 test vehicle, that is to validate
each of the CCV technology concepts is described. An airplane
incorporating the CCV concepts is expected to provide a gross weight

{Author)

reduction of approximately 20% and to perform the same mission as
a conventionally designed configuration. M.V.E.

A72-38124 # Design for air combat. W. B. Herbst and B.
Kroguli (Messerschmitt-Bélkow-Blohm GmbH, Munich, West
Germany). American Institute of Aeronautics and Astronautics,
Aircraft Design, Flight Test, and Operations Meeting, 4th, Los
Angeles, Calif., Aug. 7-9, 1972, Paper 72-749. 11 p. Members, $1.50;
nonmembers, $2.00.

A combination of air combat simulation and aircraft synthesis
techniques is used to analyze problems such as missile vs. aircraft
maneuverability, offensive vs. defensive capability, and the cost

" effectiveness of increasing energy maneuverability. Aircraft design
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parameter combinations ranging from 0.5 to 1.7 thrust/weight ratios,
40 to 90 Ib/sq ft wing loading, and 1.2 to 2.4 maximum Mach
number for fixed and rubberized engines are evaluated in combat
environments. The results substantiate earlier findings such as the
importance of turn performance at subsonic speeds. New insight is
gained into the problem of detection and low level interception and
into the behaviour of a fleet of air superiority fighters. {Author)

A72-38125 # Area navigation and its affect on aircraft
operation and systems design. E. E. Glanz (Eastern Air Lines, Inc.,
La Guardia Airport, Flushing, N.Y.}. American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test, and Opera-
tions Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-754. 3 p. Members, $1.50; nonmembers, $2.00.

Discussion of the increased pilot work load resulting from the
demands of present area navigation systems, and review of some of
the improvements the next decade’s area navigation accuracy
requirements call for. The required improvements include: program
changes that can be completed in thirty seconds; information that
can be used immediately or stored and called up for future use; and
guidance that anticipates future trends and responds to speed
changes. M.V.E.

A72-38126 #- Airbomme recording and its future with the
airlines. F. D. Wise {American Airlines, Inc., Tulsa, Okla.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9,
1972, Paper 72-752. 10 p. Members, $1.50; nonmembers, $2.00.

A need for improved data exists primarily in three areas
including engine -analysis, aircraft subsystems, and aircraft opera-
tional performance studies. Automated airborne recording is one
approach for obtaining the required data. A typical airborne
recording system installation is shown. The system contains a Flight
Data Entry Pane!, a Flight Data Acquisition Unit, a Data Storage
Unit, and a Digital Flight Data Recorder. New recording systems
presently available are discussed together with the requirements for -
modular Aircraft Integrated Data Systems (AIDS), major areas of
application of an automated airborne data acquisition system, the
costs of airborne recording, its economic benefits, and aspects of
automated testing of AiDS. .G.R.

A72-38127 * # Parametric analysis of ATT configurations. R.
H. Lange {Lockheed-Georgia Co., Marietta, Ga.). American Institute
of Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-757. 10 p. 6 refs. Members, $1.50; nonmembers, $2.00. Contract
No. NAS1-10701.

This paper describes the results of a Lockheed parametric
analysis of the performance, environmental factors, and economics
of an advanced commercial transport envisioned for operation in the
post-1985 time period. The design parameters investigated include
cruise speeds from Mach 0.85 to Mach 1.0, passenger capacities from
200 to 500, ranges of 2800 to 5500 nautical miles, and noise level
criteria. NASA high performance configurations and alternate config-
urations are operated over domestic and international route- struc-
tures. Indirect and direct costs and return on investment are
determined for approximately 40 candidate aircraft configurations.




The candidate configura{ions are input to an aircraft sizing and
performance program which includes a subroutine for noise criteria.
Comparisons are made between preferred configurations on the basis
of maximum return on investment as a function of payload, range,
and design cruise speed. (Author)
A72-38128 * # Economic impact of applying advanced tech-
nologies to transport airplanes. A. J. K. Carline. American Institute
of Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-758. 12 p. Members, $1.50; nonmembers, $2.00. Contract No.
NAS1-10702. -

Various technologies have been studied which could have
application to the design of future transport airplanes. These
technologies include the use of supercritical aerodynamics, com-
posite materials, and active control systems, together with advanced
engine designs that provide lower noise and pollutant levels. The
economic impact of each technology is shown for a typical fleet of
195-passenger, transcontinental commercial transports cruising at
both 0.9M and 0.98M. Comparisons are made with conventional
transports cruising at 0.82M. Effects of combining the technologies
are discussed. An R & D program aimed at bringing the technologies
to fruition is outlined. {Author)

A72-38129 * # Use of the flight simulator in the design of a
STOL research aircraft. R. E. Spitzer, P. C. Rumsey (Boeing Co.,
Commercial Airplane Group, Seattle, Wash.), and H. C. Quigley
(NASA, Ames Research Center, Moffett Field, Calif.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9,
1972, Paper 72-762. 15 p. 12 refs. Members, $1.50; nonmembers,
$2.00. Contract No. NAS2-6025.

Piloted simulator tests on the NASA-Ames Flight Simulator for
Advanced Aircraft motion base played a major role in guiding the
design of the Modified C-8A ‘Buffalo’ augmentor wing jet flap STOL
research airplane. Design results are presented for the flight control
systems, lateral-directional SAS, hydrautic systems, and engine and
thrust vector controls. Emphasis is given to lateral control charac-
teristics on STOL landing approach, engine-out control and recovery
techniques in the powered-lift regime, and operational flight proce-
dures which affected airplane design. {Author)

A72-38130 # Naval air test center participation in develop-
ment of air-to-air combat simulation. W. A. Allison (U.S. Naval Air
Test Center, Patuxent River, Md.). American Institute of Aeronautics
and Astronautics, Aircraft Design, Flight Test, and Operations
Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-765. 6 p.
Members, $1.50; nonmembers, $2.00.

Aiir-to-air combat simulators are discussed from the viewpoint of
a flight test activity assisting in their development. Several factors are
presented with discussion on the need for accurate simulation of
these factors to produce valid studies of present and proposed fighter
aircraft. Topics covered include aircraft data requirements, simula-
tion of the cockpit area, visual presentations, and pilot cues of
aircraft behavior. {Author)

A72-38131 # A-X Air Force flight evaluation. G. P. Lynch,
Jr. (USAF, Flight Test Center, Edwards AFB, Calif.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9,
1972, Paper 72-770. 4 p. Members, $1.50; nonmembers, $2.00.
Discussion of the flight test program planned for the selection of
the best design between two competitive prototypes of close air
support aircraft, the A-GA and A-10A, whose first flights occurred in
May 1972. Following a review of the characteristics, objectives, and
program background of these aircraft, their planned flight tests at
Edwards AFB are detailed and discussed. M.V.E.

A72-38132 # B-1 structural mode control system. J. H.
Wykes, A. S Mori,{_’a'l_nq C J'.__Borland _'(Np_rth Arr_\g_ric_an_ Rockwell
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Corp., Los Angeles, Calif.). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test, and Operations Meeting,
4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-772. 9 p. 6 refs.
Members, $1.50; nonmembers, $2.00.

The principal mission of the B-1 strategic bomber will involve
flying close to the terrain. Turbulence excitation at low altitudes
combined with the flexibility of the aircraft can degrade handling
qualities and crew efficiency due to structural motion at the crew
station. These problems are alleviated by an automatic structural
mode control system utilizing a set of aerodynamic vanes located
near the crew station. Symmetric deflections produce vertical control
forces while differential deflections produce side forces. Wind tunnel
tests have revealed unique vane aerodynamic characteristics which
have been considered in system optimization. System mechanization
and fail-safety features are discussed. " (Author)

A72-38133 # Designing aircraft structure for resistance and
tolerance to battle damage. J. G. Avery, T. R. Porter, and R. W.
Walter (Boeing Co., Seattle, Wash.). American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test, and Opera-
tions Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-773. 8 p. 5 refs. Members, $1.60; nonmembers, $2.00.

A methodology has been developed for incorporating both
damage resistance and tolerance into the structural design of aircraft.
The use of this methodology results in an assessment of the
survivability of the structure, including the quantitative effects of
design and survivability criteria. The objective of the methodology is
1o determine the strength requirements of the structure at any point
in time, and to compare these results with the corresponding
capability of the damaged structure. Analysis and test data are
presented for applying the methodology to military airplanes.

(Author)

£72-38134 # Application of advanced methods to the deter-
m'nation of design loads of the Lockheed L-1011 TriStar. W. A,
Stauffer, J. G. Lewolt, and F. M. Hoblit {Lockheed-California Co.,
Eurbank, Calif.}. American Institute of Aeronautics and Astro-
rautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-775. 23 p. 14 refs.
Members, $1.50; nonmembers, $2.00.

A72-38135 # Structural development of the L-1011 Tri-
Star. D. J. Mackey and H. Simons (Lockheed-California Co.,
Burbank, Calif.). American Institute of Aeronautics and Astro-
nautics, Aircraft Design, Flight Test, and Operations Meeting, 4th,
Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-776. 17 p. Members,
$1.50; nonmembers, $2.00.

Review of the philosophies and experiences which led to the
selection of criteria for design, structural configuration, and materials
used for the Lockheed L-1011 Tri-Star aircraft. The methods used to
develop internal loads and stresses are described. Analytical tech-
niques which were developed from prior programs and applied during
the preliminary and project design phases are included. Final
verification of requirements established at the onset was achieved by
fatigue testing and static testing complete structural airframes.

{Author)

A72-38136 # Analysis of the interaction of jets and airfoils
in two dimensions. C. A. Shollenberger (McDonnell Douglas Re-
search Laboratories, St. Louis, Mo.). American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test, and Opera-
tions Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-777. 9 p. 10 refs. Members, $1.50; nonmembers, $2.00. Research
supported by the McDonnell Douglas Independent Research and
Development Program.

A solution for the flow of a jet in the proximity of one or more
airfoils is developed to approximate the aircraft wing/engine inter-
face. The two-dimensional, inviscid, incompressible case considered is
significant simplification of the real flow, but has proved useful for
similar problems. The jets and airfoils are represented by appropriate
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flow singularities. A general numerical formulation is developed to
describe the airfoil and jet system allowing an iterative scheme to be
constructed for determining the focation and strength of the flow
singularities. Example calculations including jet shapes and aero-
dynamic characteristics are presented for various configurations.
(Author)
A72-38137 * # The inclusion of rotor dynamics in controller
design for helicopters. W. E. Hall, Jr. {Systems Control, Inc., Palo

Alto, Calif.) and A. E. Bryson, Jr. (Stanford University, Stanford, -

Calif.). American Institute of Aeronautics and Astronautics, Aircraft
Design, Flight Test, and Operations Meeting, 4th, Los Angeles, Calif.,
Aug. 7-9, 1972, Paper 72-778. 9 p. 10 refs. Members, $1.50;
nonmembers, $2.00. Contract No. NAS2-5143.
State-feedback-controllers and state-estimators {(filters) are
designed for the roll-pitch-horizontal motions of a helicopter near
hover, using 3 new quadratic synthesis technique. One mode! (tenth
order) uses a dynamic model of the rotor, whereas the other model
(sixth order) assumes the rotor can be tilted instantaneously. It is
shown that, for tight control, neglecting the rotor dynamics in
designing the autopitot can produce unstable closed-loop response on
the model that includes rotor dynamics. Two filters are designed to
use only fuselage sensors and two are designed to use both fuselage
and rotor sensors. It is shown that rotor states can be estimated with
sufficient accuracy using only fuselage sensors so that it does not
seem worthwhile to use rotor sensors. The mean square response of
the vehicle to a gusty, random wind, using several different
filter/state-feedback compensators, is shown to be satisfactory.
{Author)

: s .
A72-38138 # Methodology for estimating STOL aircraft
high lift systems characteristics. E. S. Levinsky and J. C. Ramsey
(General Dynamics.Corp., Convair Aerospace Div., San Diego, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72.779. 16 p. 32 refs. Members, $1.50; non-
members, $2.00.

Description of methods and test data for evaluating the
low-speed aerodynamic characteristics of three STOL concepts. For
mechanical flap (MF) and internally blown fiap (IBF) concepts, the
method chosen is a nonlinear lifting line procedure which used
two-dimensional section data (either theoretical or experimental) as
the basis for predicting the aerodynamic characteristics of three-
dimensional wings. Both section and finite-aspect-ratio wind-tunnet
data are presented for the same MF and IBF system geometries. Two
methods are used for the externally blown flap (EBF) concept. The
analogy method, which assumes that the EBF acts in a manner
aerodynamically similar to an IBF with the same distribution of jet
momentum, requires knowledge of the jet spanwise spreading. The
analogy method has been evaluated by determining its sensitivity to
the extent of jet spreading and by comparing with EBF test data.
The wing-in-jet EBF method is an extension of lifting surface theory
to include additional fluid boundary conditions across the jet
interface, and is evaluated by comparison with EBF force data
obtained as part of the experimental investigation. {Author)

A72-38139 # STOL transport stability and control deriva-
tive prediction methods and accuracy requirements. E. C. Laudeman
{General Dynamics Corp., Convair Aerospace Div., San Diego, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug.
7-9, 1972, Paper 72-780. 17 p. 17 refs. Members, $1.50; non-
members, $2.00. Contract No. F33615-71-C-1754.

Summary of the status of those aspects of a technology study
which concern stability and contro!l derivative prediction methods
and accuracy requirements for STOL transport aircraft using the
externally blown flap, internally blown flap, or mechanical flap/
vectored thrust propuisive lift concepts. In the overall approach for
evolving analytical prediction methods the basic tool is a spanload
program that has the capability of handling nonlinear two-

dimensional airfoil data. Effects of the powered lift systems are
accounted for by super-imposing power-induced lift, drag, and
pitching moments on the power-off two dimensional data used to
obtain spanload solutions. Accuracy requirements for the stability
and control derivatives were established by estimating, using state-of-
the-art prediction methods and available test data, a complete set of
aerodynamic data for a typical STOL transport. From this baseline,
the individua! derivatives were varied to obtain the effect of each on
various flying qualities parameters. {Author)

A72-38140 # Lift and control augmentation by spanwise
blowing over trailing edge flaps and contro! surfaces. C. J. Dixon
(Lockheed-Georgia Co., Marietta, Ga.). American Institute of Aero-
nautics and Astronautics, Aircraft Design, Flight Test, and Opera-
tions Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-781. 14 p. 13 refs. Members, $1.50; nonmembers, $2.00.
Contract No. NO0019-71-C-0077.

Experimental evaluation of spanwise blowing for two practical
applications. Data taken from tests of spanwise biowing over trailing

" edge flaps on a wind tunnel model of an F-8J Navy fighter and over

_ . Members,
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the rudder of a STOL aircraft are presented. These data are
compared with previously published results for chordwise blowing
from the knee of flaps. Both concepts exhibit nearly equal
aerodynamic performance, but spanwise blowing altows considerable
savings in weight, cost, and complexity. Variables tested include fiap
span, flap deflection, jet nozzle position, and jet momentum. These
are correlated in terms of equivalent two-dimensional lift coefficients
and jet momentum coefficients. A qualitative description of the
flowfield mechanism of spanwise blowing is presented to offer an
explanation of the concept. (Author)

A72-38141 * # A method for increasing thrust reverser utiliza-
tion on STOL aircraft. J. W. Tatom, J. H. Dunlap, and W. A. Ledwith
(Vanderbilt University, Nashville, Tenn.). American Institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test, and
Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper
72-782. 16 p. 42 refs. Members, $1.50; nonmembers, $2.00. Grant
No. NGR-43-002-034.

A technique for increasing the utilization of thrust reversers on
STOL aircraft is described. The technique involves asymmetric
orientation of the reversed exhaust in such a manner as to avoid the
problems of self-ingestion, even in the presence of a cross wind, and
cross ingestion between adjacent engines. Experimental results of
ingestion in a single nacelle inlet are discussed and flow visualization
pictures are presented. An analytical model of ingestion is described
and sample results are shown. (Author)

A72-38142 4 What should real-time testing offer. J. W,
Rymer (U.S. Naval Air Test Center, Patuxent River, Md.). American
Institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test, and Operations Meeting, 4th, Los Angeles, Calif., Aug. 7-9,
1972, Paper 72-783. 18 p. 26 refs. Members, $1.50; nonmembers,
$2.00.

A current approach to real-time telemetry processing systems
(RTPS) is described along with display features and limitations.
Present shortcomings in telemetry processing systems are examined,
and practical limits on user expectations are suggested. Differences in
requirement definition are highlighted that affect manpower, quality,
and turnaround. Concepts of integrated testing and specific areas for
attention focus are presented. It is argued that real-time testing
should offer improved turnaround by definition and should maintain
or improve the quality of test results, while tending to increase the
depth of testing. M.V.E.

A72-38143 # Survivable flight control system compatibility
test program. H. L. Jeffrie and D. R. Rolston {McDonnell Aircraft
Co., St. Louis, Mo.). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test, and Operations Meeting,
4th, Los Angeles, Calif., Aug. 7-9, 1972, Paper 72-761. 8 p.
$1.50; nonmembers, $2.00. Contract No.




F33615-69-C-1827.

A test program was conducted to determine compatibility and
operating characteristics of survivable flight control system (SFCS)
components which were developed for flight testing a three-axis,
fly-by-wire flight contro! system in an F-4 aircraft. This paper
presents a description of the SFCS hardware, test bed, and the digital
computer program used to provide a high fidelity simulation of the
aircraft.. Pilots used the SFCS simulator to evaluate handling qualities
over the entire F-4 flight regime. Results obtained from this program
are compared with available flight data obtained during the SFCS
flight test program. {Author)

A72-38165 #
applications. K. Brunsch (Messerschmitt-Béikow-Blohm, GmbH,
Munich, West Germany). Piastics Institute, Conference on Re-
inforced Plastics Filament Winding, 2nd, London, England, Mar. 15,
16, 1972, Paper. 6 p.

Composite rotor blade design criteria are described in terms of
aerodynamic, dynamic, and structural requirements. Advantages over
metal blades include possible airfoil section variability along the
blade span, greater range of blade 2lastic properties, and controllable
mechanical characteristics. Filament winding techniques were
adapted for composite rotary wing fabrication. C- and D-section
spars were wound from glass and carbon fibers for wet fay up. Fiber
orientation was dictated by design requirements, and the fiber
alignment after curing was good. Graphs show blade natural
frequencies versus rotational speed, aerodynamic efficiency versus
rotational speed, and effects of winding patterns on mechanical
properties. ' T.M.

A72-38222 * - Generating high Reynolds-number flows. D. A.
Russell (Washington, University, Seattle, Wash.). /nstruments and
Control Systems, vol. 45, Aug. 1972, p. 57-569. 14 refs. Grant No.
NGL-48-002-057.

Present test facilities are seriously limited regarding investiga-
tions involving high Reynolds numbers due to financial considera-
tions. Quasi-steady testing facilities offer a practical immediate
solution to the problem of high-Re testing. A familiar example is the
blowdown wind tunnel, but even more flexibility and economy may
be provided by using shock-tube devices. The Ludwieg tube is the
shock-tube device most often proposed as a means of generating

high-Re flows. Two-stage nozzles may be used with a Ludwieg tube. .

Quasi-steady facilities will be useful only if the available test time
exceeds that required to establish steady flow. G.R.

A72-38227 #
parameters for excellent pilot acceptance. R. O. Anderson (USAF,
Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio) and R. A.
‘Hannen (USAF, Institute of Technology, Wright-Patterson AFB,
Ohio). In: Joint Automatic Control Conference, 13th, Stanford,
Calif., August 16-18, 1972, Preprints of Technical Papers. {A72-
38226 19-10) New York, American Institute of Aeronautics and
Astronautics, Inc., 1972, p. 21-24. 10 refs.

The results of several recent applications of the Pitch Paper Pilot
{an automated means of predicting pilot acceptance ratings) to the
synthesis of flight control systems are reviewed. Early work in this
area produced effective system dynamics that compare extremely
weil with military flying requirements. This procedure is fully
automated, and includes provisions to handie control authority
limits. The above procedure has also been extended to handle
flexible vehicle effects. (Author)

ta.

A72-38228 # An optimal model-following flight control

system for manual control. A. J. VanDierendonck (Honeywell, Inc., -
Minneapolis, Minn.}, M. Wynne, and L. Kruczynski (U.S. Air Force

Academy, Colorado Springs, Colo.). In: Joint Automatic Control
Conference, 13th, Stanford, Calif., August 16-18, 1972, Preprints of
Technical Papers.: New York, American Institute
of Aeronautics and Astronautics, Inc., 1972, p. 25-32. Contract No.

Filament winding techniques for rotor blade

Optimal selection of stability augmentation

‘and ‘Astronautics,

A72-38254

F3361572-C-1266.

Optimal model-following quadratic control is applied to the
design of the Pilot’s Control Mode of the Sight Line Auto-Pilot of
the AC-130 Gunship. The purpose of this controller is to improve the
pilot’s ability to point the aircraft's guns as instructed by the fire
control computer. The model-in-the-performance-index method is
used to decouple roll rate and sideslip from each other and from the
pitching motion of the aircraft, while improving the dutch roll
characteristics of the aircraft. In addition, integral-plus-proportional
control is used to compensate for nonlinearities in the servo-actuator-
control surface systems. Simulation results show remarkable im-
provement in the responses of the aircraft due to command inputs.
Linear and nonlinear simulation results are presented. {Author)

A72-38252 * # 4-D guidance system design with application
to STOL air traffic control. H. Erzberger (NASA, Ames Research
Center, Moffett Field, Calif.) and T. Pecsvaradi (U.S. Army,
Washington, D.C.). In: Joint Automatic Control Conference, 13th,

7S.t_ap>fqrg Calif., August 16-18, 1972, Preprints of Technical Papers.

New York, American Institute of Aeronautics

"and Astronautics, Inc., 1972, p. 445-454. 7 refs.

A new guidance techmque referred to as 4-D guidance, is bemg
developed to improve the operation »f future STOL aircraft
transportation systems. 4-D guidance refers to a technique of
synthesizing a complex three-dimensional flight path from simple
pilot inputs and flying the aircraft along the path according to an
ATC specified time schedule. The two major elements of a 4-D
guidance system are the trajectory synthesizer and the control law
for flying the aircraft along the synthesized trajectory using the
aircraft’s autopilot and autothrottle. Inputs to the trajectory
synthesizer are the three-dimensional coordinates of waypoints, the
turning radius, the speed range, the acceleration limits and the arrival
time at time control waypoints. First the three-dimensional trajec-
tory is computed using circular arcs and straight lines. Then the
airspeed profile, compensated for wind, is calculated to achieve the
desired arrival times. The pilot is informed if the arrival times cannot
be achieved. The synthesized trajectory is stored as a time sequence
of reference states and controls which the aircraft is forced to track
using a |inear feedback law. (Author)

A72-38253 * # Precision navigation for approach and landing
operations. S. F. Schmidt (Analytical Mechanics Associates, Inc.,
Jericho, N.Y.). In: Joint Automatic Control Conference, 13th,

Stanford, Calif., August 16-18, 1972, Preprints of Technical Papers.

New York, American Institute of Aeronautics
Inc.,, 1972, p. 455-463. 6 refs. Contract No.
NAS2-6099.

This paper summarizes some of the practical considerations and
implementation techniques used in the development of the onboard
software for an experimental navigation system. This software
includes {1) a Kalman filter implementation in square-root form with
gyro and accelerometer noises modeled as random forcing functions
in the filter; (2) operational modes for inflight alignment, ground
alignment, normal aided inertial navigation operation, and postflight
analysis; (3) a sophisticated time-sharing system for obtaining a very
flexible input-output capability during real-time operations; and (4) a
problem formulation and scaling for complete operation in single-
precision arithmetic using a 24-bit word. The paper emphasizes the
procedures used in formulation, scaling, and time-sharing for the
real-time Kalman filter application. Some flight results are presented
to illustrate the performance of the filter during real-time operation.

* (Author)
A72-38254 # Air traffic flow control - Problems and ap-
proaches. |. G. Wolf (FAA, Washington, D.C.} and J. F. Bellantoni
{U.S. Department of Transportation, Transportation Systems Center,
Cambridge, Mass.). In: Joint Automatic Control Conference, 13th,

__S;ar)fgrgi,_(:al'if., August 16-18, 1972, Preprints of Technical Papers.

New York, American Institute of Aeronautics

" and Astronautics, Inc., 1972, p. 465-477. 8 refs.
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This paper first describes the major operationa!l problems in
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controlling the general flow of the nation’s air traffic from a centra!
facility, and then outlines some of the approaches that may be taken
to help automate their solutions. The paper is divided into two parts.
Part | describes the operational problems, giving the history, present
procedural techniques and constraints, data sources, and control
strategies available. Part 11 discusses various approaches to automat-
ing flow control such as quantifying the objectives and developing
algorithms to assist the controllers. {Author)

A72-38255 * # Application of optimization techniques to
near terminal area sequencing and flow control. T. A. Straeter, S. K.
Park, and J. E. Hogge (NASA, Langley Research Center, Hampton

" Va.). In: Joint Automatic Control Conference, 13th, Stanford, Calif.,

~ August 16—18 1972, Preprints of Technical Papers.
! "New York, American Institute of Aeronautics and
Astronautics, Inc., 1972, p. 478-487. 10 refs.

Development of an arrival air-traffic management system for a
single runway. Traffic is segregated throughout most of the near
terminal area according to performance characteristics. Nominal
approach routes for each class of aircraft are determined by an
optimization procedure. In this fashion, the nominal approach routes
are dependent upon and, hence, determined by the near terminal
area operating capabilities of each class of aircraft. The landing order
and spacing of aircraft on the common approach path are determined
so that a measure of total system deviation from the nominal landing
times is minimized and safety standards are met. Delay maneuvers
required to satisfy sequencing needs are then carried out in a manner
dependent upon the particular class of aircraft being maneuvered.

Finally, results are presented to illustrate the effects of the rate of

arrivals upon a one-runway system serving three different classes of
aircraft employing several different sequencing strategies and mea-
sures of total system deviation. {Author)

A72-38256 * # An investigation of vehicle dependent aspects
of terminal area ATC operation. C. L. Britt, Jr., J. A. Modi, E. G.
Baxa, Jr. (Research Triangle Institute, Research Triangle Park, N.C.},
and T. M. Walsh {(NASA, Langley Research Center, Hampton, Va.).
In: Joint Automatic Control Conference, 13th, Stanford, Calif,,
August  16-18, 1972, Preprints of Technical Papers.
.iew York, American Institute of Aeronautics and
Inc., 1972, p. 488-498. 8 refs. NASA-supported

"Astronautics,
research.
Description of a terminal area simulation which permits analysis
and synthesis of current and advanced air traffic management system
configurations including ground and airborne instrumentation and
new and modified aircraft characteristics. Ground elements in the
simulation include navigation aids, surveillance radars, communica-
tion links, air-route structuring, ATC procedures, airport geometries,
and runway handling constraints. Airborne elements include traffic
samples with -individual aircraft performance and operating charac-
teristics and aircraft navigation equipment. The simulation also
contains algorithms for conflict detection, conflict resolution,
sequencing and pilot-controller data links.

A72-38259 # Investigation of data rate requirements for low
visibility approach with a scanning beam fanding guidance system. J.
D. Dillow, P. R. Stolz, and M. D. Zuckerman {USAF, Institute of
Technology, Wright-Patterson AFB, Ohio). In: Joint Automatic
Control Conference, 13th, Stanford, Calif., August 16-18, 1972,
Preprints of Technical Papers. i New York,
American Institute of Aeronautics and Astronautics, Inc., 1972, p.
518-524.

Data rate requirements for low visibility approach with a sample
data measurement of glideslope deviation is investigated analytically.
Approach performance is defined by specifying certain allowable
deviations in the aircraft motion variables which are acceptable for
continuation of the landing at a 100 foot decision altitude. The
landing approach process is modeled by a system of linear-Gaussian-
differential equations which account for aircraft dynamics, at-
mospheric disturbances, guidance errors and data rate. The flight
control system is modeled by a state estimator and an optimal state

(Al’thor)»
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feed-back control law. Performance as a function of data rate was
computed using DC-8 and CH-53A dynamics and considering
variations in the atmospheric environment, guidance errors, control
authorities, control points, and on board sensors. {Author)

A72-38260 * # A generalized method for the identification of
aircraft stability and control derivatives from flight test data. R. K.
Mehra, D. E. Stepner, and J. S. Tyler (Systems Control, Inc., Palo
Alto, Calif.). In: Joint Automatic Control Conference, 13th,
Stanford, Calif., August 16-18, 1972, Preprints of Technical Papers.
T "7 New York, American Institute of Aeronautics
and Astronautics, /nc., 1972, p. 525-5634. 14 refs. Contracts No.
NAS1-10700; No. NO019-69-C-0534.

This paper discusses the application of a generalized identifica-
tion method for flight test data analysis. The method is based on the
maximum likelihood {ML) criterion and includes output error and
equation error methods as special cases. Both the linear and
nonlinear models with and without process noise are considered. The
flight test data from lateral maneuvers of HL-10 and M2/F3 lifting
bodies are processed to determine the lateral stability and control
derivatives, instrumentation accuracies and biases. A comparison is
made between the results of the output error method and the
generalized ML method for M2/F3 data containing gusts. It is shown
that better fits to time histories are obtained by using the generalized
ML method. (Author)
A72-38265 # Adaptive parameter identification applied to
VTOL aircraft. H. Kaufman and D. Beaulier {Rensselaer Polytechnic
Institute, Troy, N.Y.). In: Joint Automatic Control Conference,
13th, Stanford, Calif., August 16-18, 1972, Preprints of Technical
Papers. "7 New York, American Institute of Aero-
nautics and Astronautics, lnc 1972, p. 579-683. 5 refs. Grant No.
DAAB07-69-C-0365. Project THEMIS.

An extended Kalman filter with a fictitious noise input is
developed for tracking time varying parameters. An adaptation
algorithm is used for adjusting the covariance of the fictitious noise
according to the magnitude of the measured residuals. Application of
the filter to the tracking of time varying VTOL parameters is shown

to give an off line mode! that reproduces the process behavior much
(Author)

better than a model with fixed parameters.

o

A72-38276 # The dynamic modeling technique for obtain-
ing closed-loop _control laws for aircraft/aircraft pursuit-evasion
problems. G. M. Anderson {USAF, Institute of Technology, Wright-
Patterson AFB, Ohio), W. L. Othling, Jr. (USAF, Aeronautical
Systems Div., Wright-Patterson AFB, Ohio), and S. M. D. Williamson-
Noble (Royal Air Force College, Cranwell, Lincs., Engtand). in: Joint
Automatic Control Conference, 13th, Stanford, Callf . August 16-18,
1972, Preprints of Technica! Papers. " New York,
American Institute of Aeronautics and Astronautlcs Inc., 1972, p.

953, 954.

A72-38277 # Optimum turns to a specified track for a
supersonic aircraft. W. C. Hoffman, J. Zvara {Aerospace Systems,
Inc., Burlington, Mass.}, and A. E. Bryson, Jr. (Stanford University,
Stanford, Calif.; Aerospace Systems, Inc., Burlington, Mass.). In
Joint Automatic Control Conference, 13th, Stanfor_d_, (_:a_|if_., _Auqust
16-18, 1972, Preprints of Technical Papers. ~  Hew
York, American Institute of Aeronautics and Astronautics, Inc.,
1972, p. 955, 956. 9 refs. Contract No. F44620-71-C-0016.

. Study of the prerequisites to a digital computer program
required for implementing calculations of optimum turns to a
specified track for a supersonic combat aircraft. The aim of the study
is to contribute to the ultimate goal of a complete real-time on-line
flight path optimization capability. M.V.E.

A72-38278 # A landing approach guidance scheme for air-
craft which are capable of executing steep approaches. D. H. deDoes
and M. C. Lowe (USAF, Institute of Technology, Wright-Patterson



AFB, Ohio). In: Joint Automatic Control Conference, 13th,
Stanford Calif., August 16-18, 1972, Preprints of Technical Papers.

¢ New York, American Institute of Aeronautlcs
and Astronautvcs Inc., 1972, p. 959 960. 5refs

T T
A72-38380 Sllencmg the sources of jet noise. D. Cnghton
(Imperial College of Science and Technology, London, England)
New Scientist, vol. 55, July 27, 1972, p. 185-188.

The probably most obvious source of jet noise is associated with
the mixing process which occurs when the exhaust gas emerges from
the jet nozzle. The only real cure for subsonic mixing noise lies in
great exhaust speed reduction. This is now possible with the advent
of turbofan engines, whose very large diameter permits the mass flow’
and thrust to be maintained with much lower speeds. Mixing noise
still dominates the field of engines with supersonic exhaust speeds..
However, the mechanism mvolved in this case is quite different, and
noise suppression devices are available to ensure that mixing nonse is
no longer a problem )

A72 38514 Optimal control of linear passive systems. A.
A. Krasovskii. fAvtomatika i Telemekhamka, Jan. 1972, p. 5-14.)
Automation and Remote Control, vol. 33, June 1972, pt. 1, p. 1-9.

Translation.
Analytical synthesis of optimal controls for hnear passnve

stationary plants whose coefficient matrices exhibit a symmetry that
makes it possible to obtain very simple solutions for a number of
given coefficients of the minimized functional. The prescribed part
of the functional has a straightforward physical meaning. The use of
one obtained solution is illustrated for an example probfem involving
the synthesis of a system for damping flexural vibrations of an
aircraft. ’ T TM
A72-38554 Surface vorticity theory for axisymmetric
potential flow past annular aerofoils and bodies of revolution with
application to ducted propellers and cowls. R. |. Lewis (Newcastle-
upon-Tyne, University, Newcastle-upon-Tyne, England) and P. G.
Ryan (British Ship Research Association, Wallsend, Northumberland,
England). Journal of Mechanical Engineering Science, vol. 14, Aug.
1972, p. 280—291 17 refs.

A72-38568 - # The acoustics of axial flow machines. C. &,
Morfey (Southampton, University, Southampton, England). (British
Acoustical Society, Spring Meeting, Loughborough, Leics., England,
Apr. 5-7, 1972.) British Acoustical Society, Proceedings vol. 1,
Summer 1972. 39 p. 43 refs.

Review of the applications of linear acoustic theory to subsonic
turbomachinery. The various noise source mechanisms indicated by
the acoustic analogy are discussed in detail. Particular attention is
given to simplified models from which straightforward analytical
predictions can be obtained. Comparisons between theoretical
predictions and measured data are made under the three headings of:
(1) effect of flow on sound radiation from known sources; (2)
radiation from a blade row operating in a known nonuniform flow;
and (3) relation between sound power output and steady-flow
operating parameters. M.V.E.

A72-38686 Experimental results regarding drag in super-
sonic flow without lift in the case of flight bodies with three in front
pointed bodies (Zu experimentellen Ergebnissen des Widerstands in
auftriebsloser Uberschallstromung von Flugkérpern mit drei vorn
spitzen Riimpfen). F. Keune, H. Riedel, and H. Emunds (Deutsche
Forschungs- und Versuchsanstalt fiir Luft- und Raumfahrt, Institut
fiir angewandte Gasdynamik, Porz-Wahn, West Germany). Zeitschrift
fiir Flugwissenschaften, vol. 20, Ju|y 1972, p. 257-261. 5 refs. In
German.

A72-38687
tunnels and the correction applicability limits (Die Verdringungs-
korrekturen in Unterschallwindkandlen und die Grenzen ihrer An-

G.R.

Displacement corrections for subsonic wind
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serious detriment to the lifting-surface methods.

_A72-38960

wendbarkeit). G. Schulz {Deutsche Forschungs- und Versuchsanstalt
fiir Luft- und Raumfahrt, Zentralabteilung Niedergeschwindigkeits-
Windkanile, Porz-Wahn, West Germany). {Deutsche Gesellschaft fiir
Luft- und Raumfahrt, Sitzung, Munich, West Germany, Feb. 29,
1972.) Zeitschrift fiir Flugwissenschaften, vol. 20, July 1972, p.
261-268. 6 refs. In German.

Discussion of the corrections to which wind tunne! measure-
ments are subject because of the finite dimensions of the airflow
cross section. There are several kinds of corrections, namely: (1)
displacement or dynamic-pressure corrections, {2) downwash or
directional corrections, and (3) pressure gradient corrections. The
required correction magnitude grows rapidly with the relative size
(i.e., displacement) of the model, but no information has as yet
appeared in print on the displacement limit up to which the
correction accuracy is adequate. Quantitative data thereon are
presented for. the first time, and it is shown that, when the relative
size of the model grows so large as to cause excessive wind tunnel
obstruction, the corrections for the various model surface locations
assume differing {inhomogeneity-indicating) vatues. Though the
applicability limit investigation is restricted to the displacement
correction only, the investigation method used is, in principle,
applicable to the downwash correction, t00. M.V.E.

A72-38809 . Analytical and numerical studies of downwash
over rectangular planforms. H. C. Garner (Royal:Aircraft Establish-
ment, Farnborough, Hants., England) and G. F. Miller {Aeronautical
Research Council, National Physical Laboratory, Teddington,
Middx., England). Aeronautical Quarterly, vol. 23, Aug. 1972, p.
169-180. 11 refs. _ .

Consideration of the distribution of downwash at the surface of
rectangular planforms with prescribed subsonic aerodynamic loading.
Three separate aspects of the problem are treated analytically, the
results of each being tested against those derived from an accurate
numerical procedure. Asymptotic expressions for large and small
aspect ratio are formulated and are shown to apply over a wide range
of aspect ratio. Downwash routines from certain existing lifting-
surface methods are studied, and their patterns of convergence are
illustrated and compared. A togarithmic singularity near the leading
tip corner is identified, but it is observed that this can exist without
(Author)]

A72-38810 Evaluation of the downwash integral for
rectangular planforms by the BAC subsonic lifting-surface method.
W. Kellaway (British Aircraft Corp., Ltd., Preston, Lancs., England).
Aeronautical Quarterly, vol. 23, Aug. 1972, p. 181-187. 10 refs.

|
A72-38949 Analytical prediction of vortex-ring bound-
aries for helicopters in steep descents. J. Wolkovitch {Mechanics-
Research, Inc., Los Angeles, Calif.). American Helicopter Society,
Journal, vol. 17, July 1972, p. 13-19. 9 refs. Grant No. DAAJ02-69-
C-0004.

The vortex-ring state is characterized by severe thrust fluctua-
tions and difficulty of control. A simple method of predicting the
combination of rate of descent and angle of descent at which the
vortex-ring state occurs is described. Momentum theory and actuator
disk concepts are employed. The flow model used consists of a
slipstream with uniform flow at any cross section, surrounded by a
protective tube of vorticity which separates the slipstream from the
relative wind. The key assumption of the analysis is that the
vortex-ring state will occur when the relative velocity of the vortex
cores normal to the disk falls to zero. The parasite drag of the rotor
and of other components’is considered. The causes of vertical and
inclined descent, and the lower boundary of the vortex-ring state are
studied. The results are in good agreement with experiment. F.R.L.

- 1
A72-38950 Analytical investigation of the effects of blade
flexibility, unsteady aerodynamics, and variable inflow on helicopter
rotor stall characteristics. E. D. Bellinger (United Aircraft Research
Laboratories, East Hartford, Conn.). American Helicopter Society,



A72-38974

Journal, vol. 17, July 1972, p. 35-44. 21 refs,

Systematical investigation of the relative importance of blade
flexibility, unsteady aerodynamics, and variable inflow (with and
without wake distortions) in determining predicted helicopter rotor
stall characteristics. The theoretical results of this study were
compared with corresponding full-scale wind tunne! resuits for the
H-34 rotor system. Various levels of rotor stail were investigated at
forward speeds of 117 and 194 knots. The classical theory (rigid
blades, steady aerodynamics, and constant inflow) produced good
correlation at nominally unstalled operating conditions. However,
rotor lifts significantly lower than the test values were predicted at
high blade angles of attack. The use of unsteady airfoil data provided
the most significant improvement in correlation by allowing higher
section lift coefficients to be reached due to the ‘stall delay’

phenomenon associated with unsteady operating conditions.

A72-38974 #
suppression of fuel fires in aircraft hangars. D. E. Breen (Factory
Mutual Research Corp., Norwood, Mass.). Combustion Institute,
Spring Meeting, University of Washington, Seattle, Wash., Apr. 24,
25, 1972, Paper 72-16. 45 p. 29 refs.

An evaluation of the fire suppression capability of aqueous
foams containing film forming fluorosurfactants has been carried
out. Tests were made by burning 900 sq ft of JP-4. The agent was
discharged - through 48 nozzles, 60 ft above the fire. The area per
nozzle under protection was fixed at 80, 100, or 130 sq ft/head,
depending on the desired pressure. The amount of air entrained by
the foam solution in a given nozzle and the rate of liquid drainage
from the foam were found to depend primarily on the type of head,
but also on head pressure. At elevations of 60 ft, foam with an
expansion ratio of about 5 appears to be less effective in suppressing
900 sq ft fires than foam with a ratio of about 2. {Author)

A72-38989 The lightning arrestor-connector - A new
concept in system electrical protection. J. A. Cooper and L. J. Allen

(Sandia Laboratories, Albuquerque, N. Mex.). In: EMC at the

crossroads; International Electromagnetic Compatibility Symposium,
~Arlington  Heights, 1Il., July 18-20, 1972, Record. o
New York, Institute of Electrical and Electronics
" Engineers, Inc., 1972, p. 194-199. 12 refs. AEC-supported research.
The device described provides protection against large currents
exceeding 200,000 A. It is small enough to be installed in a multipin
connector - housing. Lightning characteristics are discussed together
with dielectric-stimulated arcing. Design details for the lightning
arrestor-connector are provided, taking into account the general
geometry, aspects of dielectric selection, metal selection, sealing
procedure, breakdown voltages, and connector pin fusing. The
_ experimental investigation of the device included static breakdown
tests, pulse breakdown tests, and high current tests. G.R.

A72-39074 The film vaporization combustor and its physi-
cal principles. | - The vaporizer section of the combustor. Il - The
reaction chamber and the combustion (Die Filmverdampfungsbrenn-
kammer und ihre physikalischen Grundlagen. | - Der verdampferteil
der Brennkammer. Il - Die Reaktionskammer und die Verbrennung).
F. Eisfeld (Deutsche Forschungs- und Versuchsanstalt fir Luft- und
Raumfahrt, Institut fiir Luftsaugende Antriebe, Braunschweig, West
Germany). Motortechnische Zeitschrift, vol. 31, no. 2, 1970, p.
47-561; vol. 33, no. 1, 1972, p. 8-15. 32 refs. In German.
(DFVLR-SONDDR-194) .
Consideration of the present state of development of the film
vaporization combustor and of the possibility of using it in aircraft
power plant gas turbines. Two types of vaporization combustors that
have already been built are described, showing their advantages over
normal burners, including the possibility of rust-free operation.
Probtems arising in the further development of the film vaporization
combustor are considered, including the problem of coupled heat
and mass transfer and the occurrence of adverse flow effects. For this
‘purpose a detailed study is made of the operation of the main

.

(Author)

Evaluation of -film forming foams for the

componenfs of a model film vaporization combustor - namely, the
vaporizer section, the reaction chamber, and the flame tube. The
flame propagation, the operation range, and the effect of exhaust gas
emission are discussed on the basis of certain important chemical
reactions which take place under conditions differing from those
prevailing in a fuel-injection burner. A.B.K.

A72-39079 # The impact of gradiometer techniques on the
performance of inertial navigation systems. K. R. Britting, S. J.
Madden, Jr., and R. A. Hildebrant (MIT, Cambridge, Mass.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper
72-850. 10 p. 9 refs. Members, $1.50; nonmembers, $2.00. Contract

No. F19628-71-C-0105.

. A72-39081 #

Error analysis of hybrid aircraft. inertial naviga-
tion systems. R. A. Nash, Jr., J. A. D’Appolito, and K.-J. Roy
{Analytic Sciences Corp., Reading, Mass.). American Institute of
Aeronautics and Astronautics, Guidance and Control Conference,
Stanford, Calif., Aug. 14-16, 1972, Paper 72-848. 11 p. 22 refs.
Members, $1.50; nonmembers, $2.00. Contracts No.
F29600-69-C-0004; No. F29600-69-C-0014. ‘
Error propagation in hybrid aircraft inertial systems is described
for several applications. Free-inertial systems, systems damped by
classical feedback techniques, and systems integrated by Kalman
filtering algorithms are all considered. Available external aids include
Doppler radar, and position fixing systems such as Loran. Design
guidelines for reduced state Kalman filters are presented. Total
navigation system performance and error budget development are
detailed for alignment and navigation modes and for cruise and
high-g environments. The results are intended to provide fresh
insights into aircraft inertial system behavior and to indicate a design
and evaluation methodology for such systems. (Author)

A72-39082 # Optimum aiding of inertial navigation systems
using air data. P, G. Savage and ‘G. L. Hartmann (Honeywell, Inc.,
Minneapolis, Minn.). American Institute of Aeronautics and Astro-

_nautics, Guidance and Control Conference, Stanford, Calif., Aug.

A72-39083 * #

14-16, 1972, Paper 72-847. 12 p. 9 refs. Members, $1.50; non-
members, $2.00.

A Kalman filter is configured to estimate inertial navigator
errors by using the difference between inertial velocity and dead
reckoned velocity (from air data and inertial azimuth) as the
measurement. Error models are derived for the air data aided inertial
system. Gyro drift is modeled as a composite of systematic drift,
warm-up transient, and random walk. The wind is modefed as a
compaosite of a constant mean, random walk fluctuation of the mean,
and higher frequency gusts. Synthesis of the filter involves definition
of the states to minimize observability probiems created by identical
correlation times in the wind and gyro drift model. A covariance
analysis demonstrates that air data aiding of inertial systems can be a
useful technique for in-air alignment/calibration (eliminating pre-
flight warm-up requirements) and achieving high accuracy perfor-
mance from moderate cost inertial systems. {Author)

Updating inertial navigation systems with
VOR/DME information. J. C. Bobick (U.S. Navy, Center for Naval
Analyses, Arlington, Va.) and A. E. Bryson, Jr. (Stanford University,
Stanford, Calif.). American Institute of Aeronautics and Astro-
nautics, Guidance and Control Conference, Stanford, Calif., Aug.
1416, 1972, Paper 72-846. 12 p. 13 refs. Members, $1.50;
nonmembers, $2.00. Contract No. F33615-72-C-1297; Grants No.

. NGR-05-020-431; No. NGL-05-020-007.
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Demonstration that updating an inertial navigation system (INS)
with VOR/DME information (from one or two stations) by means of
a maximume-likelihood filter results in substantial improvements in
navigational accuracy over that obtained by the use of a single
VOR/DME {current practice). When continuously updating, the use
of a high-quality INS (0.01 deg/hr gyro drift) instead of a low-quality
INS (1.0 deg/hr gvro drift) does not substantially improve position



accuracy, In-flight alignment (or realignment) of an INS to an
accuracy comparable to that of ground alignment can be
accomplished by using two DMEs. Several reduced-order suboptimal
filters were found to perform nearly optimaily. (Author)

A72-33089 * # A versatile Kalman technique for aircraft or
missile state estimation and error analysis using radar tracking data.
G. T. Aldrich (Wolf Research and Development Corp., Riverdale,
Md.) and W. B. Krabill (NASA, Traffic Management Programs,
Wallops Island, Va.). American Institute of Aeronautics and Astro-
nautics, Guidance and Control Conference, Stanford, Calif., Aug.
14-16, 1972, Paper 72-838. 9 p. Members, $1.50; nonmembers,
$2.00. .

L . i T
A72-39080 # Advanced fighter controls flight simutator for
all-systems compatibility testing. S. Rayhawk, D. R. Rolston, and B.
B. Barnes (McDonnell Aircraft Co., St. Louis, Mo.). American
Institute of Aeronautics and Astronautics, Guidance and Control
Conference, Stanford, Calif., Aug. 14-16, 1972, Paper 72-837. 11 p.
Members, $1.50; nonmembers, $2.00.
|

A72-:39091 # A time-frequency localization system applied
to acoustic certification of aircraft. J. Besson and J. Boillot
(ONERA, Chaétillon-sous-Bagneux,  Hauts-de-Seine, -~ France).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper
72.836. 11 p. 11 refs. Members, $1.50; nonmembers, $2.00. -

. E
A72-39107 # Weapon delivery system development. R. K.
Smyth {North American Rockwell Corp., Autonetics Div., Anaheim,
Calif.). American Institute of Aeronautics and Astronautics,
Guidance and Control Conference, Stanford, Calif., Aug. 14-16,
1972, Paper 72-896. 8 p. Members, $1.50; nonmembers, $2.00.

This paper describes weapon delivery techniques and develop-
ment trends for tactical aircraft. The paper describes the navigation
systems used in conjunction with weapon delivery and the sensors
and techniques used for target detection, identification, and designa-
tion. The paper also describes the guidance used from the point of
target designation to the point of weapon release. The techniques for
weapon release computation are described in qualitative terms. The
various modes used for weapon delivery are also described in
qualitative terms. The modes described include dive, toss, level and
continuously computed impact point modes. Finally, the future
trends in weapon delivery system mechanization are outlined.

{Author)

: . - ]

A72-39109 # Future trends of airborne computers. A. F.

Schmitt (Litton Systems, Inc., Woodland Hills, Calif.). American

Institute of Aeronautics and Astronautics, Guidance and Control

Conference, Stanford, Calif., Aug. 14-16, 1972, Paper 72-895. 7 p.
Members, $1.50; nonmembers, $2.00.

Review of the distinctive characteristics of airborne computers
(ABC), discussion of their contemporary design features and trends,
and forecast of the potentialities of future ABC generations. Design
trends in circuits, logics, memories, and computer organization
patterns are shown to point at the development of smaller,
computationally more powerful ABC systems encompassing multi-
organ structures and making possible cost-efficient multiprocessor
computer systems with memory hierarchy. " M.V.E.
A72-39117 # Redundancy management for fly-by-wire
systems. E. A. Bumby (Grumman Aerospace Corp., Bethpage, N.Y.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper
72-884. 6 p. Members, $1.50; nonmembers, $2.00.

Various analog circuit techniques employed in the redundancy .
management of a quadruple-redundant system are discussed. The
redundancy management is separated into two categories, signal
selection (voting), and failure detection and isolation (monitoring).

A72-39128

The circuits employed in several types of voter/monitor n-:chniquesI
are discussed with respect to their failure response characteristics and
their mode of voting. The voters are separated into averaging and
discrete signal selection categories. The monitoring function is
discussed with respect to failure detection threshold and failure
transient response time. A brief discussion of redundancy manage-
ment programs for triple-redundant digital computer systems
employing voter/monitor techniques similar to the analog circuits is
presented. (Author)

*A72-39118 # Fly by wire technology. J. Emfinger and J.
Flannigan (Sperry Rand Corp., Sperry Flight Systems Div., Phoenix,
Ariz.). American Institute of Aeronautics and Astronautics,
Guidance and Control Conference, Stanford, Calif., Aug. 14-16,
1972, Paper 72.882. 7 p. Members, $1.50; nonmembers, $2.00.

The requirements and equipment characteristics of a production
electronic primary flight control system are predicted based upon
current state-of-the art trends. Current Air Force (680J) and NASA
(F-8) fly-by-wire programs are described with particular attention
given to the requirements placed on these programs which heavily
influenced equipment physical characteristics. Typical production
equipment characteristics are then developed based upon a
postulated set of requirements, which eliminate constraints
associated with a flight test program. {Author)

Synthesis and analysis of a fly-by-wire flight
control system for an F-4 aircraft. R. L. Kisslinger and G. J. Vetsch
{McDonnell Aircraft Co., St. Louis, Mo.). American Institute of
Aeronautics and Astronautics, Guidance and Control Conference,
Stanford, Calif., Auy. 14-16, 1972, Paper 72-880. 13 p. Members,
$1.50; nonmembers, $2.00. Contract No. F33615-69-C-1827.

The control laws for use in a fly-by-wire (FBW) flight controt
system to be flight tested in an F-4 aircraft have been developed. The
synthesis of the FBW system required defining the control laws on a
single channel basis to achieve the desired handling qualities.
Frequency response, root locus, and transient response techniques
were used as appropriate. The linear and nonlinear mathematical
models used to establish the system design, including the flexible
airframe models used to define structural coupling, are described.
The results of the analyses and simulations used to help define the

" system are presented. {Author)

A72-39127 # Practical integration of direct lift control into
an automatic carrier landing system. R. L. Fortenbaugh (U.S. Naval
Material Command, Naval Air Development Center, Warminster, Pa.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper
72-873. 11 p. 8 refs. Members, $1.50; nonmembers, $2.00. Navy-
sponsored research,

The design philosophy and’ state-of-the-art mechanization for
the ACLS (Automatic Carrier Landing System) are reviewed.
Advantages of DLC (Direct Lift Control} are discussed to establish its
integration potentiat for the F-14A ACLS. Design constraints
imposed by the advanced stage of F-14A development at initiation of
the DLC/ACLS integration feasibility study are presented. A moving
base carrier landing simulation was developed to provide for pilot
evaluation and statistical comparison of two ‘optimized’ systems: a
Baseline {no DLC) ACLS and a DLC-integrated ACLS. Simulation
results established the superiority of the DLC-aided system in tightly’
controlling the approach flight path and significantly reducing
touchdown dispersions. {Author)

A72-39128 # Problems and sojutions related to the design of
a control augmentation system for a longitudinally unstable super-
sonic transport. L. R. Tomlinson (Boeing Co., Seattle, Wash.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper

©72:871. 11 p. Members, $1.50; nonmembers, $2.00.
, Discussion of the unusual design problems encountered in the
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A72-39129

course of a program attempting to achieve an SST design economical-
ly competitivé with the large subsonic transports by way of a control
configured vehicle design relying on stability augmentation to meet
handling qualities and safety requirements at correspondingly large
gains in structural weight curbing, and in enhancement of aero-
dynamic efficiency and range/payload capability. It is shown that,
even though control system design solutions are available for all of
these problems, the design becomes more complex and program
management problems greatly increase because of the greater

interaction required among all the design disciplines. At termination

of the SST program, solutions had been developed for all the
problems, but the resulting control system was complex. M.V.E.

A72-39129 # Maneuver load control and relaxed static
" stability applied to a contemporary fighter aircraft. D. C. Anderson,
- R. L. Berger, and J. R. Hess, Jr. {McDonnell Aircraft Co., St. Louis,

Mo.). American Institute of Aeronautics and Astronautics, Guidance

and Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper

72-870. 13 p.. Members, $1.50; nonmembers, $2.00. Contract No.

F33615-71-C-1234.

Analytical investigation of the possibility to improve the
maneuvering performance of fighter aircraft through application of
such aircraft design concepts as those of maneuver load control
(MLC) and relaxed static stability (RSS). The analysis results show
that significant performance benefits can be realized through
judicious application of these design concepts. Relaxing static
stability and using combinations of horizontal canards and high-lift
control surfaces lead to improvements in such characteristics as
specific excess power and lift-limited load factor, while the use of
optimal control techniques in determining the control system
compensating network parameters can ensure the desired system
performance and stability. These contro! characteristics are achiev-
able with conventional control implementation means such as the
fly-by-wire control system. The MLC and RSS design concepts are
shown to be compatible and mutually complementary. M V E

A72-39130 # B-52 controls configured vehicle system
design. G. 0. Thompson and J. |. Arnold (Boeing Co., Wichita, Kan.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Stanford, Calif., Aug. 14-16, 1972, Paper
72-869. 7 p. Members, $1.50; nonmembers, $2.00. Contract No.
F33615-71-C-1926.

System analysis and synthesis results are presented on the B-52
Controls .Configured Vehicle (CCV) program. System synthesis
‘criteria and airplane implementation approach are presented for
Flutter Mode Control {(FMC), Maneuver Load Control {(MLC), and
Augmented Stability {(AS) CCV system concepts. The FMC system
employs dual flaperons and dual aileron surfaces to suppress a 2.4
hertz symmetric wing flutter problem. MLC employs flaperons,
ailerons, and elevators to reduce wing bending moments in
maneyvers. AS uses pitch rate feedback to the elevator and pilot
command prefilters to stabilize a neutrally stable longitudinal
condition and meet MIL-F-8785B flying qualities.

A72-39204 # Distortion and resldual stresses in welded
aluminum structures. K. Masubuchi (MIT, Cambridge, 'Mass) and C.
Taniguchi (Sao Paulo, Universidade, Sdo Paulo, Brazil). In: Inter-
american Conference on Materials Technology, 3rd R|o de Janeiro,
Brazil, August 14-17, 1972, Proceedings. : "7 Mexico
City, Centro Regional de Ayuda Técnica, 1972, p. 357, 359-363. 24
"refs.

The present state of the art of residual stress and distortion
analysis in welded aluminum structures is summarized in the light of
referenced literature of recent data. Out-of-plane distortion is
considered in fillet-welded aluminum panels similar to those of
typical ship or aircraft structural components consisting of a flat
plate with longitudinal and/or transverse stiffeners fillet-welded to it.
Analytical means are presented for estimating the possible out-of-
plane distortion that will occur in a structure to be built on the basis

of the thickness of the plate, the span of the panel, and the welding

procedure used. "MV.E.-

(Author)

A72-39333 ) The evolution of head-up displays. J. H. Smith
(Smiths Industries, Ltd., Cheltenham, Glos., England). Interavia, vol.

27, Aug. 1972, p. 858-860.

Electronic Head-Up Display (HUD) systems for military applica-
tions have now been under development in the United Kingdom for
about 16 years. HUD systems are now specified as an essential part
of the avionics system of virtually all modern strike aircraft. The
prime justification for the installation of a HUD system is to enable
the best possible accuracy and flexibility of weapon defivery to be
obtained. In addition, a HUD system is also valuable for the
convenient presentation of normal primary flight information. The
development of a digital waveform generator (WFG) represented a
major advance for HUD systems. The system components of the
HUD are described, giving attention to the pilot’s control panel, the
pilot’s display unit, the WFG, and the unit which provides the
necessary high voltage to the final anode of the CRT in the main
display umt G.R.

A72-39351 Failsafe hydraulic actuator flight control for
jet aircraft. A, Horstin (Bendix Corp., Electrodynamics Div., North
Hollywood, Calif.). Hydraulics and Pneumatics, vol. 25, Aug. 1972,
p. 69-71.

A modern flight control actuator system is a package of
hydraulic and mechanical components which operates a flight
control surface in response to manual inputs from the pilot or
electrical commands from the autopilot. Two fully active hydraulic
systems and a back-up system power the main actuator. Aspects of
autopilot control are discussed together with the manual control
process. Design and operation details are provided regarding the
actuators, valves, indicators, feedback transducers, the lock-out
mechanism, and the linkage arrangement. G.R.

A72-39448 # Prospects for the development of technically
usable fiber-reinforced high-temperature materials (Aussichten fiir die
Entwicklung technisch nutzbarer faserverstirkter Hochtemperatur-
werkstoffe). G. Elssner (Max-Planck-Institut fiir Metallforschung,
Stuttgart, West Germany). In: Composite materials; Meeting, 1st,

. Konstanz, West Germany, October 22, 23, 1970, Technical Reports.

‘Oberursel, West Germany, Deutsche Geselischaft

_fur Metallkunde 1971, p. 241-266. 30 refs In German.

A72-39557
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Some results in combustion generated noise.
W. C. Strahle (Georgia Institute of Technology, Atlanta, Ga.).
Journal of Sound and Vibration, vol. 23, July 8, 1972, p. 113-125.
11 refs.

This paper contains some analytical results aimed toward
understanding of prior experimental results in noise generated by the
turbulent combustion process. It is proven that regardless of the
turbulence structure the far field sound pressure is directly propor-
tional to the first Eulerian time derivative of the chemical reaction
rate integrated over the reacting volume. The characteristics of the
correlation function for this reaction rate time derivative are
investigated through elementary reasoning for several simple
premixed turbulent flame models. Scaling rules for the sound power
output are obtained and compared with experiment. The directional
characteristics of the radiated sound are investigated. {Author)
A72-39586 # Dynamic strength of tangentially wound
toothed blade roots (Di icheskaia prochnost’ zubchikovykh
khvostov lopatok s tangentsial’'noi zavodkoi). G. |. Bogoradovskii, D.
M. Bavel’skii, and N. Z. Suponitskii. Energomashinostroenie, vol. 18,
Apr. 1972, p. 4-6. In Russian. ’

Determination of the stress state of a tangentially wound
toothed blade root during resonance vibrations of the blade under
asymmetrical cycle conditions. On the basis of an experimental study
of the stress state of the root joint on an electromagnetic vibration
stand findings are obtained which make it possible to estimate the
level of nominal alternating stresses arising in the teeth of the blade
root. An estimate is made of the bearing capacity of the teeth on the
basis of vibration stand fatigue tests, and a condition is given under
which the teeth will always be stronger than the blade stem. A.B.K.




A72-39588 # Effect of the slope and curvature of meridio-
nal current lines on the long-blade twist in axial turbomachines
(Viiianie naklona i krivizny meridiannykh linii toka na zakrutku

dlinnykh lopatok osevykh turbomashin). la. A. Sirotkin. Energo- .

mashinostroenie. vol. 18, Apr. 1972, p. 16-19. In Russian.

A72-39589 # Calculation of the tightness of threshold joints
of gas turbine engine rotor bearings (Raschet na plotnost’ rez’bovykh
soedinenii opor rotorov GTD). V. B. Zhukov. -Energomashino-
stroenie, vol. 18, Apr. 1972, p. 25-27. 6 refs. In Russian.

Calculation of the effect of various factors on the tightness of
pretightened threaded joints of radial bearings of gas turbine engine
rotors. It is shown how the internal forces arising in the joints of
tightened bearings due to the action of an external axial load,
centrifugal forces, and temperature forces can be determined. 1t is
found that the problem reduces to the calculation of the rigidity and
strength of slotted, ordinary, and corrugated annular springs. A.B.K.

A72-39597 # Flow separation at the edges of some types of
tail sections used in supersonic aircraft and in rocket technology
(Separatia curentului la bordurile unor tipuri de ampenaje utitizate in
aviatia supersonica si in tehnica rachetelor). S. Staicu (Bucuresti,

Institutul Politehnic Georghe Gheorghiu-Dej, Bucharest, Rumania).’
Bucuresti, Institutul Politehnic Gheorghe Gheorghiu-Dej, Bu/et/nul .

vol. 34, Mar.-Apr. 1972, p. 69-76. 10 refs. In Rumanian. -
Consideration of a supersonic flow around certain tail sections
of thin cruciform shape, taking into account flow separation at
subsonic leading edges. In the case of a cruciform wing the flow
separates from the leading edges in the form of tubes consisting of

concentrated nuclei and edge vortex surfaces. It is shown that by:

approaching the problem indirectly {the delta wing case) the pressure
distribution and aerodynamic characteristics for certain types of tail
section used in supersonic aircraft and rocket technology can be

determined. A.B.K.
A72-39598 # Experimental studies of helicopter aero--
dynamics {(Eksperimental’'nye issledovaniia po aerodinamike

vertoleta). V. F. Antropov, G. B. Burakov, A. S. D’iachenko, V. R.
Lipatov, A. K. Martynov, P. M. Novoselov, and A. V. Stepanov.
Moscow, lzdatel’stvo Mashinostroenie, 1972. 239 p. 5 refs. In
Russian.

Methods, technigues, and results of mode! and full-scale studies
of helicopter rotors are described. Methods of experimentally
determining the angular displacements of the rotor blade root and
the elastic strains of the blades in various cross sections are
presented, as well as methods of determining aerodynamic forces
from pressure measurements on the blade surface, with the aid of a
special strain gauge balance element, from measurements of time-
averaged lost momenta, and methods of determining the, instanta-
neous values of the inductive velocities in the space in which the
rotor spins. Methods of studying the vortex system of the rotor on
the basis of velocity pulsations in the wake behind the vortex are
considered, as well as methods of calculating the natural frequencies
and damping coefficients of the blade vibrations, and methods of
calculating simple and crossed rotational derivatives of aerodynamic
foyoes from the angular pitch and roll velocity. A.B.K.

{

A72-39630 # Effect of ground wind shear on aircraft trailing
vortices. D. C. Burnham (U.S. Department of Transportation,
Transportation Systems Center, Cambridge, Mass) AlAA Journal,
vol. 10, Aug. 1972, p. 1114, 1115.

In order to understand the observed asymmetry in vortex
height, a self-consistent two-dimensional calculation was made of the
vortex motion for a simple model in which all the vorticity of the
ground shear layer is concentrated into a series of evenly spaced line
vortices at a particular altitude. The model gives a reasonable
description of winds at distances larger than the vortex spacing. The
phenomenon described pertains to relatively low cross winds. F.R.L.

A72-39743

A72-39631 # Three-dimensional structure and equivalence
rule of transonic flows. H. K. Cheng and M. Hafez (Southern
California, University, Los Angeles, Calif.). AJAA Joumnal, vol. 10,
Aug. 1972, p. 1115-1117. 14 refs. Contract No NOC016-67-A-
0269-0021.

The basic structure of three-dimensional transonic flows around
configurations having finite (nonvanishing) leading-edge sweep angles
is considered. Basic to the study are the parameters characterizing
the leading-edge angle of the planform, the configuration thickness
ratio, and a degree of asymmetry associated with the lift or the side
force. The inner flow region, three domains of the nonlinear outer
region, and governing equations of the region are studied. F.R.L

A72-39740 Annual Corporate Aircraft Safety Seminar,
17th, Washington, D.C., April 17, 18, 1972, Proceedings. Seminar
sponsored by the Flight Safety Foundation. Arlington, Va., Flight
Safety Foundation, Inc., 1972. 92 p. $6.00. ’

The future of business aviation is first examined, NASA safety
research is then outlined, and 1971 corporate accident statistics are
analyzed. The head-up display is evaluated from the pilot’s point of
view, nonprecision approaches are reexamined, and a model
corporate pilot physical program is described. Attention is given to
altitude awareness and cockpit discipline, safety in commuter airline
operation, visual simulation, the future of R-NAV in corporate
operations, and some aspects of aircraft accident investigation.

“Individual items are abstracted in this issue. F.R.L.

.
A72-39741 # Getting ready today for tomorrow. E. T.
Peabody (General Motors Corp., Detroit, Mich.). In: Annual
Corporate Aircraft Safety Seminar, 17th, Washington, D.C., April 17,
18, 1972, Proceedmgs] ______ ..Arlington, Va., Flight
Safety Foundation, Inc., 1972, p. 1-7. '

The future of business aviation is examined, with reference to
duties of pilots, their training, and aspects of reliability. It is
suggested that trained engineering personnel look at the factors
affecting reliability. Furthermore, the aircraft must be suitably"
chosen. The importance of crew scheduling is emphasized. A chief
pilot must learn the language of his company, be budget-conscious,

and be engmeenng- and sales-conscious. F.R.L.
g
A72-39742 # NASA safety research. J. Lederer (Fllght

Safety Foundation, Inc., Arlington, Va.). In: Annual Corporate
Aircraft Safety Seminar, 17th, Washmgton D.C., April 17, 18, 1972,
Proceedings. ‘ e . Arlington, Va Flight Safety
Foundation, Inc., 1972 p.V§:1w2.“' _

Reyiew of several of the NASA R & D projects that affect
safety, among which fire research is very prominent. Noncombustible
and fire-resistant materials approved by NASA for.use in space
operations in a 100% oxygen environment are discussed. Another
development now in the research stage is a system for detecting a fire
long before conventional temperature probes would provide a
warning. An outgassing technique is used. Methods of dealing with
lightning and static are considered. Attention is given to problems of
steep approaches, wakes, fog, and visibility. F.R.L.

A72-39743 # 1971 corporate accident statistics. C. A.
McKinnon (Flight Safety Foundation, Inc., Arlington, Va.).
Annual Corporate Aircraft Safety Semmar 17th, Washington, D. C
April 17, 18, 1972, Proceedmgs. __Arlington, Va.,
Flight Safety Foundation, Inc., 1972, p. 1317,

Preliminary data are given which provide information on
corporate/executive aviation performance, indicating areas where
greater emphasis must be placed if the record is to be improved.
Improved altitude awareness procedures and installation of vertical
flight references, such as glide slope and VASI (visual approach slope
indicator) should help. It is also urgent to improve instrument
approach procedures to permit straight-in approach to runways
suitable for corporate jet landings. F.R.L.
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A72-39744

A72:39744 # Head Up Display - A pilot’s evaluation. R. L.
Therrien. ln: Annual Corporate Aircraft Safety Seminar, 17th,
Washington, D.C., April 17, 18, 1972, Proceedings.

i Arlington, Va., Flight Safety Foundation, Inc., 1972
. 18-27. 11 refs.

The McDonneli-Douglas Head-Up Display {HUD) was informally
evaluated in a Fan-Jet Falcon. The system was placed in an
operational environment and flown in various weather conditions.
The HUD system consists of a cathode ray tube projection device
mounted over the pilot’s head, a combiner glass'mounted on the
glare shield in front of the pilot, and a deflection unit and a display
computer unit. The behavior of the HUD in taxiing, take-off, climb,
cruise, descent, and approach are described. In general, when the
HUD is further refined, it should be an important development that
will materially reduce the hazards inherent in the low- VlSIbI'ItY and
landing phases of flight. F.R.L.

I ’ .

A72-39745 # Another look at non-precision approaches. E.
B. Perry {Flight Safety Foundation, Inc., Arlington, Va.). In: Annual
Corporate Aircraft Safety Semlnar 17th, Washington, D.C., April 17,
18, 1972, Proceedings. i Arlington, Va., Flight
Safety Foundation, Inc., 1973, p. 2836,

The nonprecision approach, which provides no verucal informa-
tion to the pilot, who must arrive at a position in space from which
he can see the runway and safely complete the approach with only

his altimeter and vision to assist him, is discussed. Various possible -

altimetry errors that have resulted in aircraft accidents under adverse
weather conditions are considered. Crew coordination is vital during
a nonprecmon approach. Equipment of each fac:hty used by
corporate jets with distance measuring equipment’ (DME) is
advocated so that continuous fix information is available. In
addition, each runway should be equipped with a visual approach
slope indicator for gmdance after the runway env:ronment becomes
vns:ble F.R.L.

A72-39747 # -~ Altitude awareness and cockpit disciptine. M.
E. Volz (United Air Lines, Inc., Chicago, lIl.). In: Annual Corporate
Aircraft Safety Semmar 17th Washmgton D.C., April 17, 18, 1972,
Proceedings. .Arhngton Va., Flight Safety

) Altlmeter development from the single-| hand slngle -revolution
type, to sensitive altimeters, and to instruments available in various
combinations of counters, drums, and pointers is reviewed, and the
characteristics of the various types are discussed. Many radar altitude
displays use the tape system, which is easily set, easily read, and
exhibits reliability factor equal to that of circular displays. New
altitude-alert systems provide aural as well as visual warning of
altitude. However, in order to benefit from advanced systems of
altimetry, self-discipline on the part of the pilots is essential. This
includes not only effective monitoring of the instruments, but calling
out the altitudes passed through on descent. F.R.L.

A72-39748 #
McKinnon (Flight Safety Foundation, Inc., Arlington, Va.).
Annual Corporate Aircraft Safety Seminar, 17th, Washington, D. C
_April 17, 18, 1972, Proceedings. | o __4__lArI|ngton Va.,
Flight Safety Foundation, Inc., 1972, p. 51-57.

. Following a brief review of the history of so-called ‘third-level
carriers,” factors that affect their safety are examined. Although
regulated by the CAB, commuter airlines are not all equal, and must
be considered on an individual basis. Regulations allow their pilots to
fly more hours than is the case with trunk and regional carriers. in
general, the level of competence and experience of firsg pilots of

commuter airlines is far above minimum requirements. Some’

commuter lines lack the experience and/or the funds to operate
above the mere regulatory requirements. F.R.L

e
i

A72.39750 #
L. Boyd (Tennessee Eastman Co., Tenn.}. In: Annual Corporate
Aircraft Safety Seminar, 17th, Washington, D.C., April 17, 18, 1972,

Safeﬁ in commuter eiiline operation. C. A.‘

The future of R-NAV in corporaté operations.

-3-deg glideslope by descending 300 ft/_n mi remaining to go.

- A72-39768

Proceedings.
Foundation, Inc., 1972, p. 64-76.
1t is suggested that area navigation {R-NAV) can be a better way
of expediting the movement of large amounts of air traffic by
rediscing the corridor effect of the present airway route pattem.
Various systems now in use or projected, such as inertial navigatit_)p
systems, and R-NAV based on VOR/DME inputs are described and
‘evaluated. Better use of R-NAV equipment and R-NAV routes can
generally be made when the approach and enroute air traffic
‘controllers are familiar with its capabilities. An R-NAV approach is a
good tool for noise. abatement as it is relatively easy to maintain a
F.R.L.

Arlington, Va., Flight Safety

i -
A72-39751 . # What the corporate pilot should know about
aircraft accident investigation. E. V. Nelmes (U.S. Department of
- Transportation, Washington, D.C.). In: Annual Corporate Aircraft
Safety Semigg[ 17th, Washington, D.C., April 17, 18, 1972,
Proceedings o _JArllngton Va., Flight Safety
The corporate prlot needs extensive knowledge of aircraft
accident investigation procedures in order actively to be able to assist

- the Investigator-in-Charge. The pilot can provide expertise to one or

more of the groups involved, e.g., operators, manufacturers, air
traffic control, human factors, witnesses, etc. Three examples of
accidents where in-depth investigations were carried out are cited.
The essential purpose of the investigations is to determine what
happened rather than to assess blame, F.R.L,

Avionics packaging and the new demands. H.
W...Markstein. Electronic Packaging and Product/on vol. 12, Aug.
1972, p. 52, 54-56, 58.

Review of some of the weight-saving, vibration-proofing, and
heat-dissipating techniques used in avionics packaging. The electronic
multiplexing packaging system proposed for the B-1 bomber is
shown to make possible weight savings corresponding to the
elimination of 33 miles of wire. To ruggedize the design and provide
heat transfer, this system involves an assembly of two circuit boards
attached back to back on supporting rails. Rack-mounted and
qu-crate packagmg techmques are also dnscussed © M.V.E.

A72-39801 # Influence of-the structural format an the range
of critical rotational speeds of rotors in aircraft engines (O wplywie
formy konstrukcyjnej na zakresy krytycznych predkosci obrotowych
wirnikow silnikow lotniczych). S. Szczecinski. Technika Lotnicza i
Astronautyczna, vol. 27, July 1972, p. 9-13. 12 refs. In Polish.

A72-39802 # Vibrational shot peening as a method of
increasing the fatigue strength. of critical aircraft elements
(Wibracyjne kulowanie jako metoda zwiekszenia wytrzymalosci
zmeczeniowej odpowiedzialnych czesci lotniczych). J. Jonczyk.
Technika Lotnicza i Astronautyczna, vol. 27, July 1972, p. 17-19.5
refs. In Polish,

A72-39803 # Aircraft noise as a problem for contemporary
civil aviation (Halas lotniczy problemem wspolczesnego lotnictwa
cywilnego). H. Ostromecki (International Civil Aviation Organiza-
tion, Montreal, Canada). Technika Lotnicza i Astronautyczna vol.
27, July 1972, p. 20-22. In Polish.

The reduction of objectionable aircraft noise levels and the
enforcement of noise standards are discussed from the viewpoint of
problems encountered in measurement and definition of noise.
Acoustic pressure levels, sound intensity levels, and noise annoyance
measures are explained on the basis of fundamental concepts in
acoustics. Noise units and norms empioyed in cml aviation are
described. M

'A72-39818 Can Concorde make a profit. P. G. Masefield.
Flight International, vol. 102, Aug. 10, 1972, p. 214-216.
__C‘qu_t_e(_)m‘pavr.isAonfs. are ",‘?d.e between the Concorde, the 707, and
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the 747." Because of its speed and relatively smalt size, Concorde
offers relatively low costs per aircraft mile, but relatively high costs

per seat mile. The operating costs of Concorde are likely to be such.

that it will be able to make profits in competition with subsonic
transports at existing fares on medium to long sectors. F.R.L.

A72-39819

Quiet propulsion. M. J. T. Smith {Rolls-Royce, .
Ltd., Derby, England). Flight International, vol. 102, Aug. 17, 1972,
p. 241-246.

Quieter engines than those at present in use are essential if
V/STOL and.reduced takeoff and landing (RTOL) forms of aircraft

operation are to become a reality in the vicinity of populated areas. .

Turbomachinery sources are responsible for the majority of the noise
output. Some particulars of the Rolls-Royce RB.211 engine, installed
in the Lockheed TriStar, the quietest of certificated aircraft, are
given. A notable feature of new engines is the use of acoustically
absorbent liners which make it possible to attack noise sources
within the engine itself. Fan, turbine, and tailpipe noise, and the
noise of the jet itself are examined.

A72-39846 Aerodynamics at NPL, 1917-1970. R. C.
Pankhurst. Nature, vol. 238, Aug. 18, 1972, p. 375-380, 22 refs.
Aerodynamics studies conducted by the National Physical
Laboratory Aerodynamics Division during this period are discussed
in a decade-by-decade progress review. Some details are given on
swept wings, ‘peaky’ aerofoils, industrial aerodynamics tests, and the
development of shock tubes and wind tunnels. V.Z.

A72-39902 # -« Optimization of the wing parameters of a
glider hovercraft (Optimizatsiia parametrov kryla planera-paritelia).
R. N. Akhmadulin. Aviatsionnaia Tekhnika, vol. 15, no. 1, 1972, p.
5-13. In Russian.

A method is proposed for calculatmg the parameters of a glider’
wmg of prescnbed span for which the induced drag coefficient is.

rainimum both in corkscrew flight in thermal upcurrents and during
transition from one upcurrent to another.

corkscrew and the upcurrent are vertical and coincide, and that the
flight is steady in each case. The nonuniformity of the upcurrent’s
velocity field is taken into account.. V.P.
A72-39903 # Optimization of discontinuous systems with
vandom parameters (Ob optimizatsii razryvnykh sistem so stuchai-
nymi parametrami). V. N. Kurshev. Aviatsionnaia Tekhnika, vol. 15,
no. 1, 1972, p. 14-22. In Russian.

Theoretical analysis of the optimization of a sequence of

controlled plants whose behavior is described by a system of partial
differential equations with random parameters. The results are
applied to the optimization of the pneumohydraulic system of a
liquid-fuel jet engine in terms of minimum fuel pressure fluctuations
at the combustion chamber inlet. V.2

A72-39904 # Uniformly exact solution of the problem of
the flow past a slender profile (O ravnomerno tochnom reshenii
zadachi obtekaniia tonkogo profilia). N. M. Monakhov. Aviatsionnaia
Tekhnika, vol. 15, no. 1, 1972, p. 23-29. In Russian.

A72-39907 #
torsional flutter analysis on an analog computer (Primenenie metoda
konechnykh 1itov dlia issled izgibno-krutil‘nogo flattera
na analogovoi vychislitel'noi mashine). V. P. Kandidov and S. A.
Khristochevskii. Aviatsionnaia Tekhnika, vol. 15, no. 1. 1__912 p.
43-50. 12 refs. In Russian.

A72-39913 # Optimal arrangement of conical nozzles in a

segment of a partial supersonic turbine stage (Ob optimal'nom:

raspolozhenii konicheskikh sope! v segmente partsial’'noi sverkhzvu-
kovoi.- turbinnoi stupeni). A. G. Kurzon, lu. I. Mitiushkin, E. I.

F.R.L.

It-is assumed that the’
upcurrent is symmetric, that slip is absent, that the axes of the-

Application of the finite .element method to

.A72-39934

lusupov, and B. G. Sokolov. Aviatsionnaia Tekhnika, vol. 15, no. 1,
1972, p. 87-94. 9 refs. In Russian.

r- .
A72-39916 # Aircraft engine lifetime and turbine blade
reliability (Resurs aviatsionnykh dvigatelei i nadezhnost’ lopatok
tyurbiny). G. P. Pimenova. Aviatsionnaia Tekhnika, vol. 15, no. 1,
1972, p. 109-114. In Russian.

Reliability tests were carried out on ZhS6KP-alloy turbine
blades of gas turbine jet engines of a less advanced and a more
advanced type, after 300 to 8000 hr in operation. The surface and
core blade-material microhardness and microstructure were examined
for damage and the blades were tested for high temperature strength.
Some structural changes were observed in blade core microstructures
of the more advanced engine type after high-temperature operations
of up to 9000 hr. A\

A72-39922 ¥ Steady combustion limits in afterburner gas
turbine engine chambers (K voprosu o predelakh ustoichivogo
goreniia v forsazhnykh kamerakh sgoraniia GTD). E. L. Solokhin and
V. A. Mironenko. Aviatsionnaia Tekhnika, vol. 15, no. 1, 1972, p.
135-141, 5refs. In Russian.

A semiempirical theary of steady combustion limits proposed
by Mironenko (1966) for combustion chambers with a flame
stabilizer is extended to chambers with afterburners, Expressions are
given to determine the steady combustion range characteristics for
the latter. Tables are compiled an