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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administration
this publication has been prepared by the National Aeronautics and Space Administration for
the joint use of both agencies and the scientific and technical community concerned with the
field of aeronautical engineering. The first issue of this bibliography was published in
September 1970 and the first supplement in January 1971,

This supplement to Aeronautical Engineering -- A Continuing Bibliography (NASA SP-
7037) lists 511 reports, journal articles, and other documents originally announced in October
1982 in Scientific and Technical Aerospace Reports (STAR) or in International Aerospace
Abstracts (IAA).

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

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

Three indexes -- subject, personal author, and contract number -- are included.
An annual cumulative index will be published.




AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A82-10000 Series)

All publications abstracted in this Section are avatlable from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc. (AIAA), as follows: Paper copies of
accessions are avallable at $8.00 per document. Microfiche!"’ of documents announced In /AA
are available at the rate of $4.00 per microfiche on demand, and at the rate of $1.35 per microfiche
for standing orders for all /JAA microfiche.

Minimum air-mail postage to foreign countries is $2.50 and all foreign orders are shipped on
payment of pro-forma invoices.

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

STAR ENTRIES (N82-10000 Series)

One or more sources from which a document announced in STAR i1s available to the public
is ordinarily given on the last line of the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below. If the publication 1s available from a source
other than those listed, the publisher and his address will be displayed on the availability line
or in combination with the corporate source line.

Avail: NTIS. Sold by the National Technical Information Service. Prices for hard copy (HC)
and microfiche (MF) are indicated by a price code preceded by the letters HC or
MF 1n the STAR citation. Current values for the price codes are given in the tables
on page vii.

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

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

NOTE ON ORDERING DOCUMENTS: When ordering NASA publications (those
followed by the * symbol), use the N accession number. NASA patent applications
(only the specifications are offered) should be ordered by the US-Patent-Appl-SN
number. Non-NASA publications (no asterisk) should be ordered by the AD, PB, or
other report number shown on the last ine of the citation, not by the N accession
number. It1s also advisable to cite the title and other bibliographic identification.

Avall SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy. The current price and order number are given following the
availability hne. (NTIS will fill microfiche requests, at the standard $4.00 price, for
those documents identified by a # symbol.)

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

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

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed
in Energy Research Abstracts. Services available from the DOE and its depositories
are described in a booklet, DOE Technical Information Center - Its Functions and

Services (TID-4660), which may be gbtained without charge from the DOE Technical

Information Center.

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

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

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

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

Fachinformationszentrum, Karisruhe. Sold by the Fachinformationszentrum Energie,
Physik, Mathematik GMBH, Eggenstein Leopoldshafen, Federal Republic of Germany,
at the price shown in deutschmarks (DM).

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

U.S. Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks,
U.S. Patent and Trademark Office, at the standard price of 50 cents each, postage
free.

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 publications abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and IAA Entries sections. It is suggested that the bibliography
user contact his own library or other local libraries prior to ordering any publication inasmuch
as many of the documents have been widely distributed by the issuing agencies, especially
NASA. A listing of public collections of NASA documents 1s included on the inside back cover.
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NTIS PRICE SCHEDULES

Schedule A -
STANDARD PAPER COPY PRICE SCHEDULE

(Effectve January 1, 1982)

Price Page Range North American Foreign
Code Price Price
A01 Microfiche $ 400 $ 800
A02 001-025 6 00 12’00
A03 026-050 7 50 15 00
A04 051-075 9 00 18 00
A0S 076-100 10 50 21 00
AC6 101-125 12 00 24 00
A07 126-150 13 50 27 00
A0B 151175 15 00 3000
A09 176-200 16 50 33 00
A10 201-225 18 00 36 00
A1l 226-250 19 50 39 00
A2 251-275 21 00 42 00
A13 276-300 22 50 45 00
Al4 301-325 24 00 48 00
At5 326-350 25 50 51 00
A16 351-375 27 00 54 00
A17 376-400 28 50 57 00
A8 401-425 30 00 60 00
A19 426-450 31 50 63 00
A20 451-475 33 00 66 00
A21 476-500 34 50 69 00
A22 501-525 36 00 72 00
A23 526-550 37 50 75 00
A24 551-575 39 00 78 00
A25 576-600 40 50 81 00
601-up -1 -2/

A99 - Wnite for guote

1/ Add $1 50 for each additional 25 page increment or portion thereof for 601 pages up
2/ Add $3 00 for each additional 25 page increment or portion thereof for 601 pages and more
Schedule E

EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche

Price North American Foreign
Code Price Price
E01 $ 650 $ 1350
E02 750 15 50
E03 9 50 19 50
E04 1150 23 50
E05 13 50 27 50
EO6 15 50 3150
EO7 17 50 35 50
€08 19 50 39 50
E09 2150 43 50
E10 2350 47 50
E11 25 50 5150
£12 28 50 57 50
E13 31 50 63 50
Et14 34 50 69 50
Ei15 37 50 75 50
E16 40 50 8150
E17 43 50 88 50
E18 46 50 93 50
E19 5t 50 102 50
E20 61 50 123 50

E-99 - Wnite for quote
NO1 30 00' 45 00
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——— N82-10021*# Kansas Univ Center for Research, Inc . Lawrence
Flight Research Lab
NASA ACCESSION | . {CING TUNNEL TEST OF A GLYCOL-EXUDING POROUS l_
NUMBER LEADING EDGE ICE PROTECTION SYSTEM ON A GENERAL CORPORATE
AVIATION AIRFOIL Final Report SOURCE
— David L Kohlman. Wilham G Schweikhard and Alan E Albnght
TITLE Sep 1981437 p refs
(Grant NAG3-71) I
— (NASA-CR-165444, KU-FRL-464-1) Avail NTIS +—— PUBLICATION
HC AO3/MF A01 CSCL 01C DATE
AUTHORS Test results show that the system is very effective in s
preventing tce accretion (anti-ice mode) or removing ice from
an airfoil Minimum glycol flow rates required for anticing are a
CONTRACT function of velocity. hquid water content in the airr, ambent L——AVAILABILITY
OR GRANT temperature, and droplet size Large ice caps were removed in SOURCE
only a few minutes using anti-ice flow rates, with the shed
ttme being a function of the type of ice, size of the ice cap
angle of attack. and glycol flow rate Wake surveys measurements
REPORT show that no significant drag penalty 1s associated with the ‘- COSATI
NUMBER—m8m8  ———«— installation or operation of the system tested ™™ CODE
AVAILABLE ON
AIAA ACCESSION { MICROFICHE
NUMBER A82-11317 # Development of aircraft production eng
ing discipline at iIT, Bombay™N K Nak {Indian Institute of <—— |
Technology, Bombay, India) Aeronautical Socrety of India, Journal, TITLE

vol 31, Feb-Nov 197945 118-125

The aircraft production engineening courses offered at the
AUTHOR Indian Institute of Technology, in Bombay, are discussed To
demonstrate the value of the courses, the fundamentals of aircraft
production are outhined, the discussion being tonfined to airframe
production The loft-template method 1s described, and the principal

loft-template scheme used in aircraft production s shown Also
PUBLICATION

AUTHOR S
AFFILIATION

TITLE OF
PERIODICAL

described are the theory and laboratory courses offered at the
institute CR DATE
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IAA ENTRIES

AB2-38146 Efficient optimum design of structures - Program
DDDV. L -X Qian,W Zhong, Y Sui,and J Zhang (Dalan Institute of Technology,
Dalian, People's Republic of China) Computer Methods in Applied Mechanics
and Engineering, vol 30, May 1982, p 208-224 12 refs

An efficient optimization algonthm 1s developed for engineering structures sub-
ject to multiple constraints This highly non-linear and implicit problem is reduced
to a combination of a sequence of quasi-linear constrants and explicit problems
of the statically determined structures The method is based on the Kuhn-Tucker
necessary conditions for optimality associated with a simple quadratic program
designed simultaneously to determine the Lagrange multipliers and to delete
non-active constraints A number of examples inciuding trusses and wing struc-
tures show that the method s efficient when compared with other competing
techniques (Author)

A82-38216 Forward-swept wings add supersonic zip. R DeMeis
High Technology, vol 2, Jan-Feb 1982, p 33-40

A forward-swept wing aircraft is being buiit under an Air Force contract for test
flying in late 1983 This design has many advantages over conventional aft-swept
wing arrcraft, including a naturally smoother area distribution, which lowers wave
drag and allows a8 wider fuselage at the center of gravity and, thus, provides
greater payioad and fue! capacity However, since twisting of the wings caused
by airflow produces extreme shearing forces, the forward-swept wing design has
only recently become possible by means of structural tailoring of the wing using
graphite-epoxy composite material which compensates for the unstable wing
twisting under standard fighter-type flying conditions In addition, the design con-
fers such a responsive, unstable configuration that computer control 1s necessary
to augment pitot action Detaited explanations of the main aerodynamic features
of the forward-swept wing design are given NB

AB82-38222 # Compaosite use on helicopters. J Ray (United Technolo-
ges, Corp , Stkorsky Aircraft Div , Stratford, CT) Astronautics and Aeronautics,
vol 20, July-Aug 1982, p 60, 61

Composite matenal used in components of the Sikorsky S$-76 helicopter are
reviewed Composite fiber reinforced with Nomex and an aluminum honeycomb
15 employed for the honzontal stabilizer The spar 1s equipped with caps made of
unidirectional graphite-epoxy tape co-cured with Keviar skin material Two plies
of woven Kevlar cover the caps in order to prevent galvanic corroston The
inboard section of the spar possesses a precured torque tube of woven Kevlar
cloth which 1s bonded to an alurminum core’ and provides the dominant load path
for torsion and flexural shear The composite materials are respons:ble for a
17 4% reduction in the arrframe/gross weight ratio and an increase of 20% in the
range due to the smooth flush contour of the stabiizer and consequent drag
reduction The fainngs and doors of the S-76 are also made of laminated struc-
tures, and sandwich paneis serve for the windshield support posts, internal
frames, longitudinal elements and door jamb MS K

AB82-38223 # Toward all-composite helicopter fuselage. L. Marchinski
(Boeing Vertol Co, Phitadelphuia, PA)  Astronautics and Aeronautics, vol 20,
July-Aug 1982, p 61, 62

The construction and benefits of using all-composite matenal for helicopter
fuselages, particularly on the Boeing Vertol 234, are outlined The cabin floor of
the 234 1s made of four composite panels with fiber glass/Kevlar 49 face sheets
and a Nomex honeycomb core Molded-edge rubber seals bonded into the floor
assembly during co-curing and machined 7050 aluminum fittings at each end of
the lateral, Keviar beams under the lower side of the floor panels have con-
tributed to a vibration rate of less than 0 03 g A 10% weight saving over that
availlable with an all metal floor has been achieved, as well as greater impact
resistance The success with the floor indicates that replacement of ali-metal
fuselages with Nomex-honeycomb structures offers a potential weight savings of
33% Further research 1s necessary into the effects of lightning strikes and
electncal bonding MS K
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A82-38224 # Committing composites to the Boeing 767. R Hammer
(Boeing Commercial Airplane Co , Renton, WA)  Astronautics and Aeronautics,
vol 20, July-Aug 1982, p 62

Applications of Kevlar/graphite composites in the Boeing 767 aircraft are re-
viewed, noting the higher weight savings which were achieved than were offered
by metal or fiber glass/epoxy matenals Resuits from a NASA/Lockheed pro-
gram testing the Kevlar composites in comparison with fiber glass parts proved
the acceptability of using the Kevlar/graphite for 24 different aircraft components
at a weight savings of over 2000 |b It s concluded that the employment and
techniques involving composite technologies are at the same stage as aluminum
technology was in the 1930s MSK

A82-38249 Mirage 2000 - Towards possible high series production
aircraft (Mirage 2000 - Vers 'avion de série). J Morisset and N Beauclar
Air et Cosmos, vol 20, July 10, 1982, p 26-42 In French

Design and performance charactenstics of the Mirage 2000 arrcraft are
presented, noting modifications available for different combat missions The sin-
gle-engined arcraft is equipped with multipte radar systems, can be used as an
interceptor at high or low alhitudes, 1s capable of carrying air-to-ground nuclear
tipped missiles, and features two 30 mm cannons Fly by wire control 1s standard,
and, the aircraft 1s stable at high angles of attack with a top speed of Mach 2 2
while carrying a full load at 60,000 ft The internal fuel stores are 3800 hiters, and
external stores can be added to extend the totai range to 1500 km By wind 1980
the Mirage 2000 had been fiight tested in 1677 sorties, with tests being done on
five configurations of the aircraft Details of the design process, the use of com-
posites In the aircraft structure, the operational features of the missile stores, the
laser guidance system, and the electrornics are provided MSK

AB82-38281 # Aerodynamic behavior of a stender slot in a wind tunnel
wall. D B Bliss (Princeton University, Princeton, NJ) AJAA Journal, vo! 20, Sept
1982, p 1244-1252 8 refs Grant No AF-AFOSR-77-3337

A theoretical modet for the flow through a single slot of finite length in a wall
separating a uruform freestream and a quiescent fluid at different static pressures
is constructed This problem is relevant to understanding the aerodynamic behav-
1or of slots which are used in the test sections of some ventilated wall transonic
wind tunnels The theoretical relationship which is obtained between the pressure
differential across the slot and the flow through the sfot shows both the linear and
quadratic regimes observed in experiments The linear behavior arises from the
acceleration of the cross flow into the siot downstream of the leading edge and
from the interaction of streamwise stations along the slot, as well as from the
effect of slot taper Analytical solutions are obtained for two slot planform shapes,
‘and some other cases are solved numerically The quantitative agreement with
experimental data i1s very encouraging (Author)

A82-38283 # Improved solutions to the Falkner-Skan boundary-layer
equation. C A Forbrich, Jr (USAF, Armament Laboratory, Fort Walton Beach,
FL) A/AA Journal, vol 20, Sept 1982, p 1306, 1307 11 rets USAF-supported
research

The results of a state variable approach to computatloﬁally solve the Falkner-
Skan equation over a wide range of boundary-layer acceleration parameters are
presented The Failkner-Skan equation 1s concerned with flow past an infinite
wedge with a particular vertex angle, and solutions are presented which are
accurate to eight places for third order differential equations iterative procedures
for improving the order of accuracy are described, and an example 1s provided
for the case of an inital wedge angle of 040 x pi The method is considered
acceptable for the analysis of shghtly accelerating and decelerating flows en-
countered in low drag and supercntical airfoils MSK

A82-38405 VHF radio link for ground-air-ground communications
using an integrated voice-data modulation. G Benelli (Firrenze, Universita,
Florence, ltaly) Electroncs Letters, vol 18, June 24, 1982, p 555, 556 Consigho
Nazionale delle Richerche Contract No 81,00,202

A possible realization of a data channel between aircraft and ground station 1s
presented, which utihzes a combined amphitude-phase moduiation Amplitude
modulation s used to transmit a voice signat, while phase modulation is used for




AB2-38422

data transmission Performance of this system s evaluated through a computer
simulation {Author)

AB2-38422 The need for a dedicated public service helicopter de-
sign. R Mornson (Arborne Law Enforcement Association, Inc, Huntington
Beach Police Dept , Huntington Beach, CA) Vertifiite, vol 28, July-Aug 1982,
p 28-32

A proposal s made for NASA to undertake a program to develop a technolog-
cally-advanced modular helicopter designed specifically for public service use,
that is, for emergency medical services, fire fighting, wildife management, law
enforcement, etc Public service helicopters currently in use have many unattrac-
tive'features, such as high noise and cost, as a result of therr oniginal designs to
satisty miitary requirements, and are unable to meet the vaned needs of public
service operators The proposed helicopter would have a high speed (200-300
knots), combined with effective night, all-weather operation, and could yield na-
tional benefits of over $90 bilhion per year, including a greater ability to compete
with foreign-made helicopters, a reduced response tme in emergency situations,
a greater effectiveness in law enforcement, and expanded job opportunities n the
helicopter industry ‘NB

A82-38423 JVX, what an opportunity. C C Crawford, Jr (US Army,
Aviation Research and Development Command, St Lous, MO)  Vertifiite, vol
28, July-Aug 1982, p 34-39

US mulitary officials have proposed the creation of a Jont Services Advanced
Vertical Lift Arcraft Program (JVX) to design a family of advanced technology
vertical Iift aircraft which could perform numerous, multi-service missions and
achieve mutial operating capability in the early 1990s Six specific roles have been
selected from the mission profiles to serve as a basis for molding requirements
for a common muilti-service air vehicle and the requirement for fulfilling world-
wide self-deployment The six roles - combat search and rescue, long range
requirements, special electronmics mission, signal intelligence, Marine Corps JVX,
and self-deployment - are descnbed in detail and schematics showing each of the
mission profiles are included A technical assessment group, which included
representatives of the US Army Aviation Research and Development Command
and NASA, reviewed possible configurations for the JVX and determined that tilt
rotor configurations appear to offer the best possibility for a common multi-
service design since they possess adequate hover efficiency, high-alttude and
high speed capabilities as well as world-wide self-deployment Otherconfigura-
tions studied, including lift/cruise fan configurations, conventional helicopters,
and the auxiiary propuision ABC/compound helicopter, all have serious draw-
backs and are considered less attractive for the JVX NB

AB82-38439 # Minimal order time sharing filters for INS in-fhght align-
ment. | Y Bar-Wzhack (Techmon - Israel Institute of Technology, Haxa, Israel)
Journal of Gurdance, Control, and Dynamics, vol 5, July-Aug 1982, p 396-402
19 refs Research supported by the Israel Aircraft Industries, Ltd , and Ministry
of Defence

Very simple reduced order filters which operate in a tme shanng rhode are
proposed for in-fight and transfer aignment of calibrated inertial navigation sys-
tems (INS) such as those in fighter aircraft The coarsely aligned INS is flown for
a short duration in a straight and level fight during which two second-(or third-)
order time shanng filters estimate the level misahignment After removing the
estimated level misalignment angles a third-(or fourth-} order filter 1s switched in
to estimate the azmuth misalignment as the aircraft starts to maneuver in the
lateral plane A true covanance simulation 1s carried out, which shows that the
proposed fitters successfully perform the fine alignment (Author)

AB82-38441 # Adaptive filtering for an aircraft flying in turbulent atmo-
sphere. H Okubo (Osaka Prefecture University, Saka), Japan) © Journal of
Guidance, Control, and Dynamics, vol 5, July-Aug 1982, p 410-412 5 refs
On the basis of a sensitvity analysts for a simple scalar system, the deteriora-
tion of the Kalman filter performance resulting from incorrect noise covarniance
values 1S examined [t 1s found that the increase n the error covanance relative
to the optimum value depends largely on the ratio of the process and the meas-
urement noise covariance values This 1s considered important in adaptive filter-
ing problems when the system includes noises with extensively vanable vanance,
such as the dynamics of aircratt flying through patches ot atmospheric turbu-
lence CR

&

AB2-38442 * # Robust Kaiman filter design for active flutter suppres-
sion systems. W L Garrard (Minnesota, University, Minneapolis, MN), J K
Mahesh, C R Stone (Honeywell Systems and Research Center, Minneapohs,
MN), and H J Dunn (NASA, Langley Research Center, Hampton, VA) Journal
of Guidance, Control, and Dynamucs, val 5, July-Aug 1982, p 412-414 6 refs
Contract No NAS1-15486

Additional mnsight 1s provided into the use of the Doyle-Stein (1979, 1981)
techrique tn aeroetastic control problems by examining the application of the
method to a flutter control problem The system to be controlled consists of a
full-size wind tunnel model of a wing, plus an aileron, an actuator, and an accele-

482

rometer used to sense the motion of the wing A full-state feedback controller was
designed using linear optimal control theory, and a Kalman filter was used m the
feedback loop for state estimation The filter design procedure ts explamned along
with that to improve closed-loop properties of the system The locus of the poles
of the filter 1s examined as a scalar design parameter 1s varned The Doyle-Stein
design procedure 1s shown to substantially improve the stability properties of an
active flutter controller designed using the linear quadratic Gaussian control
theory CD

AB2-38443 * # Aerodynamic characteristics of a large-scale, twin tiit-
nacelle V/STOL model. M D Falarski, M R Dudley (NASA, Ames Research
Center, Moffett Field, CA), W Buchmann (Grumman Aerospace Corp, Beth-
page, NY), and A Pisano (U S Naval Arr Systems Command, Washington, DC)
(Amernican Institute of Aeronautics and Astronautics, Aerospace Sciences Meet-
ing, 18th, St Lours, MO, Jan 12-15, 1981, Paper 81-0150) Journal of Arrcraft,
vol 19, Aug 1982, p 627-633 6 refs

A subsomc tili-nacelle V/STOL aircraft configuration 1s descnbed which 1s
powered by two turbofan engines, mounted on a single carry-through structure
that is designed to maintain the thrust axis close to the center of gravity at nacelle
incidences of 5-95 deg Control during V/STOL operation, often from small ship
platforms, 1s achieved by means of a vane assembly that 1s immersed in each
turbofan's exhaust Wind tunnel test data have been obtained with an 11 2-m wing
span model for the vertical-to-horizontal flight transition capability of the concept
It 1s found that the aircraft can operate over a broad transiton corndor, with
sufficient maneuver capability about the tnm points The control vane exhibited
linear response charactenstics over a large deflection range, with little influence
from power, angle of attack or ground proximity in hover The model induced a
positive ground effect in hover that increased as whesl height was approached
and strake angle increased ocC

AB2-38445 * # Influence of unsteady aerodynamics on hingeless rotor
ground resonance. W Johnson (NASA, Ames Research Center, Low Speed
Arrcraft Research Branch, Moffett Field, CA) Journal of Arrcraft, vol 19, Aug
1982, p 668-673 16 refs

{Previously announced in STAR as N81-28056)

AB2-38446 # U.S. Marine Corps AV-8A maintenance experience. L
Scott and R W Mornssey (US Naval Air Rework Facility, Cherry Point, NC)
(American Institute of Aeronautics and Astronautics and NASA Ames Research
Center, V/STOL Conferencs, Paio Alto, CA, Dec 7-9, 1981, Paper 81-2657)
Journal of Arrcraft, vol 19, Aug 1982, p 694-696

The basic structure of the AV-8A employs a 201476 aluminum alloy, with an
epoxy pnmer and a polyurethane paint system, which have togsther been shown
by U S Marine Corps maintenance experience to be proof aganst corrosion The
vectorable engine nozzies and their drive system have proven to be so strong and
reliable that vectoring has been used in forward fight for airr combat maneuvering
Only fatigue damage to the empennage primary structure has been experenced,
and this problem s being addressed by a reduction of operational tme at high
power, together with a rebuillding of the ventral fin with solid rivets ocC

AB2-38447 # Estimation of the peak count of actively controlled air-
craft. N J Meyerhoft and J Garlitz (U S Department of Transportation, Office
of Arr and Marine Systems, Cambrnidge, MA)  Journal of Aircraft, vol 19, Aug
1982, p 698-700 5 refs

Itis suggested by an analysis of preliminary data that a regression of the peak
number of actively controlled aircraft on total daly operations yselds an economi-
cal estimate of the peak instantaneous air count (AIC) over various air route traffic
control centers (ARTCCs) It 1s possible to have a single general regression
model for the entire continental U S, or separate models for each ARTCC In
addition, peak models for terminal and en route centers appear possible, and
improved estimates of peak ISC may be generated by regressing on component
operations, consisting of departures, arnvals and overflights, rather than total
dailly operations ocC

AB82-38461 Complete ftexibility and realism in radar simulation. C
Buttars {International Aeradio, Ltd , Southall, Middx , England) The Controller,
vol 21, May 1982, p 22,23

A digital ar traffic radar simulator, developed for International Aeradio’s air
trafic control training school, achieves compiete fiexibiity and reahsm in all
aspects of radar training The simulator uses a mode! thght information region to
provide radar training capable of being apphed anywhere in the world The sys-
tem has the capability to operate up to seven studen controtler displays, each
allowing combined radar/procedural exercises to be run Three aircraft control
units are provided, each capable of controlling 16 aircraft by keyboard input The
electric data display shows full arrcratt data, computer replies to keyboard n-
jected demands, and aircraft reports erther as a result of keyboard injection or
automatically The simuiator 1s programmed with the performance envelopes of
96 awcrait types (including mdicated cruising speeds, rate of cimb, descent
speeds between three leveis, and angles of bank), and allows only realistic flight
charactenstics Also programmed are nternational standard atmosphere, and




turn and indicated air speed data, which permit the aircraft to realistically simulate
actual flying conditions NB

A82-38462 Future terminal area systems P A Jorgensen (Selenia-
Industrie Elettroniche Associate S p A , Rome, ltaly) (International Federation of
A Traffic Controllers' Associations, West European Conference, Rome, ltaly,
Nov 12-14, 1981 ) The Controller, vol 21, May 1982, p 34, 35 6 refs

The development of a terminal area computer system able to interface with
existing flight management systems 1s discussed, and this type of system s
intended to provide greater fue! conservation and ar space capacity, with im-
proved safety during the descent phase of flights The system must be able to
forecast a suitable approach routing, which will allow for a2 continuous descent
of each aircraft, while also providing optimal distribution Utiizing such a system,
a controller would concentrate on monitoring the separation between the aircraft
and would only rarely need to intervene in the landing process Studies are being
conducted to determine optimum approach patterns for such a system with
regard to fue! conservation, safety and arrspace capacity A graph of the actual
measured fuel consumption found for three different patterns - the standard
descent profile, the low drag/low power approach, and a low drag/delayed flaps
approach - 1s presented NB

AB82-38463 The detection of low level wind shear. Il. P D Simmons
The Controller, vol 21, May 1982, p 36-38

The Low Level Wind Shear Alert System (LLWSAS), a real-time micro-comput-
er-controlled, data acquisition, analysis and display system for detecting horizon-
tal wind shear near airports, I1s discussed, and the system's performance since
s introduction by the FAA beinning in 1977 is anatyzed The system collects wind
direction and wind speed data from six anemometers located near approach and
takeoff areas of the airport, computes the wind gusts, and alerts controllers to
wind shears by visual and audible alarms, and the information is then relayed to
pilots 1n the area While proof of the effectiveness of a system of this nature is
extremely difficult to establish, it 1s noted that there have been no wind shear
accidents in the US since 1977 One incident attributed t0 wind shear which
occurred in Atlanta in 1979, but did not result in an accident, 1s discussed in detas
While the LLWSAS did not dectect wind shear conditions, it 1s shown that the wind
shear occurred outside of the range of the system, but at a distance which
allowed the pilot to recover and tand safely NB

A82-38464 Fuel conservation: The airline - ATC. P M Grundy The
Controller, vol 21, May 1982, p 39, 40, 47

The arr traffic control system has a greater impact on fuel conservation than
any other factor in aviation, the most energy intenstve industry in the world The
article discusses various measures that could be adopted by airlines and arr
traffic controllers to increase fuel conservation These include reducing operating
empty weights, flying at optimum altitude, direct routing, linear holding, speed
control, fight planning, loading for favarable center of gravity to reduce tnm drag,
minimizing route mileage, and clearance priorities for more fuel demanding air-
craft dunng ianding NB

A82-38474 A simplified approach to the free wake analysis of a
hovering rotor. R H Miller (MIT, Cambnidge, MA) (Deutsche Gesellschaft fur
Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th,
Garmisch-Partenkirchen, West Germany, Sept 8-11, 1981 ) Vertica, vol 6, no
2,1982, p 89-95 19 refs

(Previously announced in STAR as N82-18121)

AB82-38475 Calculation of the cross section properties and the
shear stresses of composite rotor blades. R Waorndle (Messerschmutt-
Bolkow-Blohm GmbH, Munich, West Germany} (Deutsche Gesellschaft fur Luft-
und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th, Gar-
musch-Partenkirchen, West Germany, Sept 8-11, 1981 ) Vertica, vot 6, no 2,
1982, p 111-129 10 refs

(Previously announced in STAR as N82-25334)

AB2-38500 # Wind shear - Its effect on an aircraft and ways to reduce
the hazard. 1l (Uskok wiatru - Dzialanie na samolot, srodki zmnie|szajace
zagrozenie. Il). J M Morawski and T Smolicz (Instytut Lotnictwa, Warsaw,
Poland) Technika Lotnicza 1 Astronautyczna, vot 37, May 1982, p 5-8 7 refs
In Polish

A82-38722 1t Numerical methods for solving boundary value prob-
lems for noncavitating and cavitating flow past wing profiles (Chislennye
metody reshenna kraevykh zadach beskavitatsionnogo | kavitatsionnogo
obtekanna kryi'evykh profiler) N lu Zavadovsku, S S Maslennikov,and A A
Rusetskn (Tsentral'nyn Nauchno-Issiedovatel'skn Institut, Leningrad, USSR}  Gi-
dromekhartka, no 45, 1982, p 3-12 6 refs In Russian

Algonthms are deveioped for the numerical solution of the following problems
of the steady flow of an ideal ncompressible flud noncavitating flow past an
airfoil section, noncavitating flow past a wing profile, and flow past a profile with
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A82-38786

partial cavitation An essential element of these algorithms is the computation of
singular integrals and the solution of singular integral equatons =]

A82-38781 Symposium on Flows with Separation, Stuttgart, West
Germany, November 23-25, 1981, Reports (Symposium iiber Stromungen
mit Abiosung, Stuttgart, West Germany, November 23-25, 1981, Vortrige).
Symposium sponsored by the Deutsche Gesellschaft fur Luft- und Raumfahrt
Cologne, Deutsche Gesellschaft fur Luft- und Raumfahrt, 1982 147 p In German
and English (For individual items see A82-38782 to AB2-38786)

Aspects of viscous transonic airfoil flow s5mulation are considered along with
investigations regarding vortex formation at wings with bent leading edges, lead-
ing edge separation at delta wings with curved leading edges in supersonic flow,
and measurement and visualization of skin friction on the leeside of delta wings
in supersonic flow Attention 1s given to measurements of velocity distributions in
the leading edge vortex of a delta wing by the laser-Doppler procedure, the
topological structure of separated flows with three-dmensional boundary condi-
tions, the calculation of boundary layers at fuselages, and a delta wing with a high
vortex stabiity Other topics investigated are related to an experimental study
concerning two- and three-dimensional separation, and a theoretical investigation
of separated flows in cascades of fluid kinetic machines GR

AB2-38783 # Investigations regarding vortex formation at wings with
bent leading edges (Untersuchungen iiber die Wirbelbildung an Fliigeln mit
geknickten Vorderkanten). U Brennenstuhl and O Hummel (Braunschweig,
Technische Uniwversitat, Brunswick, West Germany) in Symposium on Flows with
Separation, Stuttgart, West Germany, November 23-25, 1981, Reports (AB2-
38781 18-02) Cologne, Deutsche Geselischaft fur Luft- und Raumfahrt, 1982 4
p In German

It s pointed out that modern bomber aircraft employ presently almost exclu-
sively wings with bent leading edges There s currently a shortage of wind tunnel
data which can provide detailed information regarding the charactenstics of flows
around such wings For these reasons, an experimental program mnvolving the
study of a number of wings with the considered charactenstics has been con-
ducted in West Germany The first results obtaned in connection with this pro-
gram have already been reported by Brennenstuhl and Hummel (1981) The
present investigation 1s concerned with the remainder of the results obtaned in
the investgation The effect of the angle by which the leading edge 1s bent on the
flow charactenstics 1s considered Attentionis given to measurements concerning
the pressure distnbution and the flowfield GR

AB82-38784 # Leading edge separation at delta wings with curved
leading edges in supersonic flow (yorderkantenablésung an Deltafliigein
mit gekriimmten Vorderkanten im Uberschall). B Henke (Berlin, Technische
Universitat, Berlin, West Germany) In Symposium on Flows with separation,
Stuttgart, West Germany, November 23-25, 1981, Reports (A82-38781 19-02)
Cologne, Deutsche Gesellschaft fur Luft- und Raumfahrt, 1982 14 p 6 refs In
German

Leeside flow types for delta wings are considered, taking into account the
boundary provided by the Stanbrook-Squire region which divides the separation
forms 'leading edge separation’ and 'shock induced separation’ Basic information
regarding the flow over wings with curved leading edges was obtained in studies
conducted by Henke (1980) and by Ganzer and Henke (1981) An evaluation of
oll film pictures provided an impression regarding the interference charactenstics
for the vanous wing components A number of graphs are presented for the
Mustration of the obtained resuits Some of the pictures were obtained by means
of a vapor screen technique and a schlieren method GR

AB2-38785 * # Measurement and visualization of skin friction on the
leeside of delta wings in supersonic flow (Messung und Sichtbarmachung
der Wandschubspannungen auf der Leeseite von Deltaflugeln im Uber-
schall). J Szodruch (Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen,
Waest Germany) and D J Monson (NASA, Ames Research Center, Moffett Field,
CA) In Symposium on Flows with Separation, Stuttgart, West Germany, Novem-
ber 23-25, 1981, Reports (A82-38781 19-02) Cologne, Deutsche Gesellschaft
fur Luft- und Raumfahrt, 1982 9 p 7 refs In German

The reported investigation was conducted with the aid of the NASA Ames High
Reynolds Number Wind Tunnel The flow conditions considered involved free
stream Mach numbers of 2 and 3, and a Reynolds number of approximately
10,000,000 p m The employed model was a delta wing with an angle of 70 deg
A method reported by Tanner (1977) was used for the measurement of the skin
fnction This method involtves the use of a laser interferometer to determine the
change n the thickness of an ol film The procedure can also be employed for
a visualization of skin frnction in the form of interferograms The nvestigation
shows that skin friction measurements can provide a significant contrnbution to a
physical understanding of the flow processes at the delta wing GR

AB2-38786 # Measurements of velocity distributions in the leading
edge vortex of a delta wing by the laser-Doppler procedure (Messungen




AB82-38922

von Geschwindigkeitsvertellungen im Vorderkantenwirbel eines Deltafiu-
gels mit dem Laser-Doppler-Verfahren). K Anders (Institut fur Ther-
modynamik der Luft- und Raumfahrt, Stuttgart, West Germany) and E
Wedemeyer (Institut von Karman de Dynamique des Fluides, Rhode-Sant-
Genése, Belgum) In Symposium on Flows with Separation, Stuttgart, West
Germany, November 23-25, 1981, Reports {AB2-38781 19-02) Cologne, Deut-

sche Gesellschaft fur Luft- und Raumfahrt, 1982 11 p In German
It 1s pointed out that there are significant differences between the flow around
a,delta wing and the flow observed in the case of a conventional wing with a large
aspect ratio Vortex formation at the leading edges of delta wings produces
nonlinear additional lift Under certain conditions, a complete change of the form
of the flowfield will occur above a part of the wing, and the vortex will burst
Pronounced turbulent mixing takes place, and the supersonic speed I1s signifi-
cantly reduced This reduction leads to a considerable decrease of the lift Lud-
wieg (1960) has discussed a theory which explains the bursting process with an
occurrence of instabiities The present investigation i1s concerned with a study of
leading edge vortices on the basis of Ludwieg's theory Certain deviations of
experimental data from results obtained on the basis of Ludwieg's theory can,
perhaps, be explained by the unsymmetrical character of the vortex near the wall
GR

A82-38922 Calculation of tevel flow using radial grating (Berech-
nung der ebenen Stromung durch rotierende Radialgitter). E M Steck (Karl-
sruhe, Universitat, Karlsruhe, West Germany) (Gesellschaft fir angewandte
Mathematik und Mechamnik, Wissenschaftiche Jahrestagung, Wirzburg, West
Germany, Apr 21-24, 1981 ) Zeutschnift fur angewandte Mathematik und Me-
chanik, vol 62, Apr 1982, p T 233-T 235 In German

A theoretical study of level flow through a rotating radial grating 1s conducted
for the special case of ideal flow as well as for laminar flow in a high-viscosity
newtonian fluid A system of equations and correlative boundary conditions are
developed in order to obtain the frichonal and friction-free fiow in the form of the
integral values of the pressure and efficiency as functions of volume, blade
number, Reynolds number, blade angle vanation, and radian ratio cD

AB82-38937 # A recursive terrain height correlation system using mul-
tiple model estimation techniques. G L. Mealy and W Tang (Analytic
Sciences Corp , Reading, MA) In Guidance and Control Conference, San Diego,
CA, August 9-11, 1982, Collection of Techrical Papers (A82-38926 19-18) New
York, American Institute of Aeronautics and Astronautics, 1982, p 105-112 <7
refs Grant No DAKK80-79-C-0268 (AIAA 82-1513)

This paper describes the results of an investigation of the performance capabili-
ties of an extended Kalman filter (EKF) based recursive terrain correlation system
proposed for low-altitude helicopter navigation The major disadvantage of this
concept 15 its sensiivity to intial position error One method for reducing this
sensitivity involves the use of multiple modet estimation techniques In the multiple
model approach, a bank of identical EKFs, each of which s initalized at a different
point in the a priort uncertainty basket, 1s employed to ensure that one fiter is
intialized near the true aircraft position In this manner, the probability of filter
convergence IS increased substantially, leading to improved navigation perform-
ance ! (Author)

AB82-38938 # PNCS - A commercial flight management computer sys-
tem. M W Burd (Lear Siegler, Inc, Instrument Div, Grand Rapids, M) In Guid-
ance and Control Conference, San Diego, CA, August 9-11, 1982, Collection of
Technical Papers (AB82-38926 19-18) New York, American Institute of Aeronau-
tics and Astronautics, 1982, p 113-123 5 refs (AIAA 82-1515)

The Performance Nawvigation Computer System (PNCS), a system in which
performance optimization, multisensor navigation, automatic guidance, and dis-
play techriques have been integrated to provide fuel-efficient operation and a
lower workload for the crew 1s descrnbed The PNCS gudance and flight planning
capabihities dernive from the integration of the optimum speed and altitude profiles
computed by the performance management function with the lateral path and
speed/aititude constrants of the fight plan The performance management func-
tions determine the climb, cruise, and descerit profile segments that minimize the
total tnip cost, while lateral, vertical, and speed commands are fed to the autopilot
and autothrottle for autoratc guidance to the optimized profile The navigation
data base of the PNCS, which contains airport, route, and navigation aid data,
simplifies the selection and modification of fight plans CR

AB82-38939 # Air-to-air missile avoidance. G A Mandtand T L Negh-
bor (USAF, Wnght Aeronautical Laboratones, Wright-Patterson AFB, OH) In
Guidance and Control Conference, San Diego, CA, August 9-11, 1982, Coltection
of Techmical Papers (A82-38926 19-18) New York, Amencan Institute of
Aegronautics and Astronautics, 1982, p 124-131 12 refs (AlAA 82-1516)

A methodology for developing real-time missile avoidance trajectones i1s
presented The steps are as follows analyzing missiie systems for vuinerabilities,
determining the tactcs to exploit these vulnerabities, and testing the tactics
against missile simulations to determine the location and extent of maneuver
effectiveness It 1s noted that these maneuvars could then be placed into an

484

on-board computer for real-time missile avoidance Also presented i1s a,table
look-up approach This approach permits maneuvering at longer ranges, appears
better able to handle a multiple mussile scenano as compared with an optimal
control algonthms, and appears more feasible to implement ~ CR

A82-38940 # Pilot models for discrete maneuvers. R K Heﬂfey (Sys
tems Technology. Inc, Mountamn View, CA) In Guidance and anlrol,Conter-
ence, San Diego, CA, August 9-11, 1882, Collection of Techmcal Papers
(A82-38926 19-18) New York, Amencan Institute of Aeronautics and Astronau-
tics, 1982, p 132-142 17 refs (AIAA 82-1519) AN
Discrete maneuvers compnse a class of piloting tasks which can include hxed-
wing landing flare, gross change of heading, alttude, or arspeed, helicopter or
VTOL transition to hover, and helicopter nap-of-the-earth dash and quick-stop
While these maneuvers may appear to ditfer tundamentally trom basic tracking
tasks, pilot models can be constructed using the same mathematical forms
Several examples of discrete-maneuver pilot models are presented along:with
accompanymg flight and simulator data The value of such models s discussed
with regard to handling qualities, smulator fidelity, and pilot training The mam
benefit 1s the abiity to exploit pilot-in-the-loop analysis more effectively by for-
mulating a complete pilot-vehicle-task context (Author)

i

AB2-38941 # Design and thght testing of digital direct side-force é::qp-
trol laws. S L Grunwald (USAF, Washington, DC) and R F Stengel (Pnnceton
Unwversity, Princeton, NJ) In Gurdance and Control Conference, San Dnego CA,
August 9-11, 1882, Collection of Technical Papers (A82-38926 19-18) New York,
American Institute of Aeronautics and Astronautics, 1982, p 143-151 15 refs
Contract No N00014-78-C-0257 (AIAA 82-1521)

Three-input/three-output command augmentation conrtrol laws designed and
tested in fight using Prninceton University's vanable-response research arcraft
are discussed It i1s noted that the controllers were based on algebraic model-
following, a fast and efficient method of direct digital synthesis for advanced
control modes Pilot opinions of several command modes and controlier-to- -con-
mand painings are prasented here Flat turns, lateral translation, and roli control
are investigated Of the command modes tested, foot pedals-to yaw rate, lateral
stick-to-roil rate, and thumb lever-to-sideslip angle are found to give the best
overall ratings CR

A82-38942 # Simulator investigations of varnious side-stick control-
ler/stability and control augmentation systems for helicopter terrain flight.
E W Aken (US Army, Aeromechanics Laboratory, Moffett Field, CA) In Gud-
ance and Control Conference, San Diego, CA, August 9-11, 1982, Collection of
Technical Papers (A82-38926 19-18) New York, American institute of Aeronau-
tics and Astronautics, 1982, p 152-164 15 refs (AlAA 82-1522)

Two piloted simulator expenments were conducted to assess the effects of
side-stick-controller characternistics and level of stability and control augmenta-
tion on handiing qualties for helicopter terrain fight A composite of several
evaluation tasks was flown with the ard of a head-up display of fhght-controi
symbology Vanations in force-deflection charactenstics and the number of axgs
controlled through a side-stick were investigated Satistactory handling quahties
were achieved with a two-axis displacement controller and angular rate stabiliza-
ton Attitude stabilization was required to maintain adequate handhing qualities for
either a three- or four-axis rigid controlter (Author)

.

AB2-38943 * # The effects of the delays on systems subject to manual
control. R A Hess (NASA, Ames Research Center, Moffett Field, CA) In
Guidance and Control Conference, San Diego, CA, August 9-11, 1982, Collection
of Technical Papers (A82-38926 19-18) New Yark, Amercan Insttute of
Aeronautics and Astronautics, 1982, p 165-172 13 refs

Results are presented of an expenmental study to determine the effects of tme
detays n manual control systems A simple, fixed-base laboratory simulation
facility i1s used for determining pilot dynanucs and tracking performance in a series
of single-axis, compensatory tracking tasks In these tasks, three time-delay
values and three controlled-element dynamics are used The delays are chosen
to encompass values encountered in expenmental and operational arcraft itis
noted that the controlled-element dynamics rephcate those found in many previ-
ous manual control studies, that 1s, the classical displacement, rate, and acceler-
ation control systems The experimental effort 1s complemented with an analytical
pilot modeling study where the parameters of a structural model of the human
pilot are adjusted so as to provide excellent matches to the expenmentally
determined pilot dynamics The expenmental and analytical studies both indicate
that time delays cause significant changes in pilot equalization reqmrement(s;

AB2-38944 * # Modal control of relaxed static stability aircraft. R H
Rooney,J C Chung, and E Y Shapiro (Lockheed-California Co , Burbank, CA)
in Guidance and Control Conference, San Diego, CA, August 8-11, 1982, Collec-
tion of Technical Papers (A82-38926 19-18) New York, Amercan Institute of
Aeronautics and Astronautics, 1982, p 173-176 Contract No NAS1-15326
(AIAA 82-1524)




A method 1s developed that assigns a selected portion of a closed loop system
- eigenstructure in accordance with certain desirable cnitera The method is apphied
~here to a relaxed static stability arcraft, the goal being to synthesize a control
ilaw that provides the unstable aircraft with handiing gquafites equal to or better
than those of a comparable statically stable aircraft 1tis shown that by using the
target system eigenstructure, good flight charactenstics are achieved by the
unstablé ‘aircraft It is also shown that improved charactenstics can be obtained
by asgigning’ an orthogonal eigenvector structure CR
AB2-38954 # An X-Wing aircraft control system concept. A J Potthast
(Lockheed-Califormia Co , Burbank, CA) In Guidance and Control Conference,
San Diego, CA, August 9-11, 1982, Collection of Technical Papers (A82-38926
119-18) New York, Amencan Institute of Aeronautics and Astronautics, 1982, p
,257-265 13 refs (AIAA 82-1540)
+X-Wing arrcraft technology development has, as an ultimate goal, a Vertica)
~Take-Off and Landing (VTOL) aircraft with fast tactical response, long range, and
‘mgh speed that can be operated from frigates and large destroyers The
sproposed arcraft combines a circulation control air rotor/wing and contro! sys-
temwith a conventional arcraft fuselage and 'fan-in-fin’ tal Cyclic and collective
modulation of rotor/wing circulation control air combined with rotor/wing hub
moment feedback and conventional feedback provides continuous stabiity and
.control during rotary, conversion, and fixed wing modes of fight The control
concept 1s described and test results from full and 1/4-scale models are com-
pared with predicted data Conclusions are drawn relative to concept apphcation
to the X-wing arrcraft (Author)

AB2-38969 +# A design criterion for highly augmented fiy-by-wire air-
craft C R Abrams (U S Navy, Arr Development Center, Warminster, PA) In
Gundance and Control Conference, San Diego, CA, August 9-11, 1982, Collection
.pf Technical Papers (AB2-38926 19-18) New York, American Institute of
Aeronautics and Astronautics, 1982, p 410-419 8 refs (AIAA 82-1570)
The present inveshgation i1s concerned with a versatile control criterion for
highly augmented fly-by-wire aircraft which can provide optimized mission-ori-
. ented performance Based on an optimization process for a second order system,
a Time Response Parameter (TRP) has evolved which can be adapted to a
variety of mission phases and new flight modes The TRP approach has demon-
strated definite trends with both Pilot Ratings and Pilot Induced Oscillation Rat-
ings, and I1s also compatble with other transient response cnitena The TRP
‘entenon can be readily applied to high order, nonlinear, and multivanable control
- systems, and 1s easily computerized for continuous evaluation of control system
design It 1s panted out that the use of such criteria will promote the utiization of
military awrcraft as a weapons platform through more effective flight contro! de-
sign GR

AB82-38980 # Generic faults and design solutions for flight-critical
systems. S S Osder (Sperry Flight Systems, Phoenix, AZ) In Guidance and
‘Control Conference, San Diego, CA, August 9-11, 1982, Collection of Technical
,Papers (A82-38926 19-18) New York, Amencan Institute of Aeronautics and
Astronautucs 1982, p 509-518 17 refs (AIAA 82-1595)
-, The term 'genenc fault' is employed to descrbe design defects which elude the
,test and analysis procedures used to validate a redundant contro! system design
Although the existence of such defects can be postulated in any type of system,
the generic fault concept is especially significant in the fiight-cntical system ap-
phcation because it defeats the massive redundancy strategies which designers
rely on to meet safety or reliabiity objectives Various types of generic faults are
examined, taking into account computation and scaling, tiring, logical errors,
hardware and firmware defects, latent falure effects, and aspects of real-time
clock failure A description 1s presented of solutions using decoupled, nonsyn-
chronous architectures itis found that dissimilar redundancy and brick-wall sepa-
ration strategies are viable approaches to overcome genenc-fauit vulnerabilities
Their implementation requires unsynchromized channel operation GR

A82-38981 * # The use of ditferential pressure feedback in an auto-
matic flight control system. D W Levy, J Roskam, and P D Finn (Kansas
University Center for Research, Inc , Fight Research Laboratory, Lawrence, KS)
In Guidance and Control Conference, San Diego, CA, August 9-11, 1982, Collec-
tion of Technical Papers (A82-38926 19-18) New York, American Institute of
Aeronautics and Astronautics, 1982, p 519-524 Grant No NAG4-5 (AlAA
+82-1596)

A feasibility study has been performed to evaluate the performance of a system
whereby a control surface 1s positioned with differential pressure as the feedback
vaniable Analogous to a position command system, the control surface is com-
manded to move until a certain differential pressure is achieved at a given point
on the surface Frequency response tests and theoretical considerations indicate
that the pressure feedback transfer function s first order, with a break frequency
up to 50 rad/sec There exist apphcations to the outer loops of flight control
systems as well Stability augmentation, gust alleviation, and stall prevention
appear to be possible by feeding back differential pressure across fifing and
control surfaces (Author)

'A82-38990

A82-38982 # A preliminary laboratory evaluation of a reconfigurable
integrated flight control concept. A P DeThomas (USAF, Flight Dynamics
Laboratory, Wnght-Patterson AFB, OH) and S C Goel (Systems Control Tech-
nology, Inc, West Paim Beach, FL} In Gudance and Control Conference, San
Diego, CA, August 9-11, 1982, Collection of Technical Papers (A82-38926
19-18) New York, American Inshtute of Aeronautics and Astronautics, 1982, p
525-530 5 refs (AIAA 82-1597)

The present investigation is concerned with the concept of virtual redundancy
as a means of maintaining the reliability of the fiight control function within an
integrated architecture Virtual redundancy involves the reconfiguring of the sys-
tem resources to create redundancy on demand Virtual redundancy is invoked
by the system executive by causing some known good processor to compute a
solution which can break the tie between disagreeing processors An impfemen-
tation in software for the case of Virtual Fight Control redundancy ts discussed
Attention 1S given to an examination of virtual redundancy as a means of fault
isolation for cross-channel monitoring when only two signals are present, a gen-
eral assessment of the feasibility of virtual redundancy and system reconfigura-
tion to enhance coverage and recover function lost due to faidures, redundancy
management, and failure detection and isofation GR

AB82-38986 # The idea) controlled element for real airplanes is not
K/s.C R Chalk (Caispan Corp , Buffalo, NY) In Guidance and Control Confer-
ence, San Diego, CA, August 9-11, 1982, Collection of Technical Papers (A82-
38926 19-18) New York, American Institute of Aeronautics and Astronautics,
1982, p 556-560 (AIAA 82-1606)

The early experiments performed to generate data to support development of
mathematical models of the human operator used simple controlled element
transfer functions, including K, and K/s However, when the physical system
being controlled has mass and the response state being controlled i1s position, the
K and K/s transfer functon forms are physically impossible because infinte
acceleration capability would be required for abrupt commands 1t is found that
the roli angular acceleration and the tateral linear accelerations at the pilot station
are important considerations in flying qualites The angular and linear accelera-
tions can become objectionably high when the roll damping 1s very hugh and the
height above the X stability axis 1s farge !t 1s pointed out that roll ratchet 1s best
explaned by a model that assumes the pilot 1s closing the aileron loop on angular
acceleration response cues GR

AB82-38988 # An alternate method of specifying bandwidth for flying
qualities. J Hodgkinson, J R Wood (McDonnell Aircraft Co , St Lows, MO), and
R H Hoh (Systems Technology, Inc , Hasthorne, CA) In Guidance and Control
Conference, San Diego, CA, August 9-11, 1982, Collection of Technical Papers
(AB2-38926 19-18) New York, American Institute of Aeronautics and Astronau-
tics, 1982, p 571-578 6 refs (AIAA 82-1609)

It 1s pointed out that the task of predicting the flying qualities of a modern fighter
aircraft has been complicated by the use of highly augmented control systems
Control systems intended to improve flying qualities have often degraded them
instead These degradations were unexpected because the cnitena used to pre-
dict_the arrcraft's flying qualities were invalid, or were incorrectly interpreted, for
augmented aircraft Therefore, in the 'Proposed MIL Standard/Handbook - Hand-
ling Qualties of Piloted Arplanes’, critenia for augmented aircraft are empha-
sized The bandwidth cntenon specifies the qualty of arcraft athtude dynamics
A refined version of the bandwidth critenon 1s proposed The new version offers
two specific advantages as compared with the onginal version [t deals with the
bandwidth sensitivity problem and, by using a Nichols chart, it encourages the
designer to view the entire open- and closed-loop frequency responses simul-
taneously G R

A82-38989 # Investigation of low order lateral directionai transfer
function models for augmented aircraft. D E Bischoff and R E Palmer (U S
Naval Matenal Command, Naval Air Development Center, Warminster, PA) In
Guidance and Control Conference, San Diego, CA, August 9-11, 1982, Coliection
of Technical Papers (A82-38926 19-18) New York, Amerncan Institute of
Aeronautics and Astronautics, 1982, p 579-586 11 refs (AIAA 82-1610)

The hugh order transfer functions representing the lateral directional responses
of augmented aircraft to pilot control nputs were matched in the frequency
domain with two candidate low order equivalent forms (1) the complete three
degree of freedom representation of roll and sidesip angle responses, and (2)
the single degree of freedom roll mode and Dutch roll approximations Accepta-
ble models were generally obtained for both forms Simultaneous matching of
sideslip and roll angle responses and/or a prion information for the roots was
required to match the fult three degree of freedom forms The equivalent system
models are discussed in terms of therr match statishcs and their modal parame-
ters are compared against the requirements of the mifitary fiying quafities specifi-
cation (Author)

A82-38990 * # An analysis of a nonlinear instability in the implementa-
tion of a VTOL contro! system during hover. J M Weber (NASA, Ames
Research Center, Moffett Field, CA) In Guidance and Control Conference, San
Diego, CA, August 9-11, 1982, Collecton of Techrucal Papers (AB82-38926
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19-18) New York, American Institute of Aeronautics and Astronautics, 1982, p
587-596 7 refs (AIAA 82-1611)
(Previously announced in STAR as N82-22281)

AB2-38995 # Target acquisition system/air-to-surface weapon com-
patibility analysis. A R Mitchell (Analytic Sciences Corp , Reading, MA) In
Guidance and Control Conference, San Diego, CA, August 9-11, 1982, Collection
of Techmical Papers (A82-38926 19-18) New York, Amernican Institute of
Aeronautics and Astronautics, 1982, p 638-642 (AIAA 82-1618)

The paper presents a simple, closed form method which has been developed
for compatibility analysis of an autonomous target acquisition system with an
arr-to-surface weapon The output I1s a probability distribution for expected target
location at the moment of potential weapon release Compatibility 1s measured
by the probability that the target lies in the footprint of the released weapon The
method uses statistical input data on terrain masking, atmospheric obscuration,
and the acquisition system timeline from first target detection through classifica-
tion, designation and weapon release Genertc results are presented for a hypo-
thetical target acquisition system (Author)

A82-38998 # The Shiryayev sequential probability ratio test for
redundancy management. J L Speyer and J E White (Texas, University,
Austin, TX) In Guidance and Control Conference, San Diego, CA, August 9-11,
1982, Collection of Technical Papers (A82-38926 19-18) New York, American
Institute of Aeronautics and Astronautics, 1982, p 658-666 10 refs (AIAA
82-1623)

An essential aspect in the design of fault tolerant digital fhight control systems
1s the design of failure detection and redundancy management systems A deci-
ston rule, the Shiryayev sequential probability ratio test (SPRT), 1s used to detect
faitlures between similar instruments, as well as between dissimilar instruments
through analytic redundancy Unlike the Wald SPRT, which tests for the presence
of faiture or no faiture n all of the data sequence, the Shiryayev SPRT detects
the occurrence of a fault in the data sequence n minimum time if certain cond-
tions are met The performance of the Shiryayev SPRT in detecting a failure
between two rate gyres as compared to standard fixed interval schemes is
presented, as 1s the performance for a singte accelerometer farlure using transia-
tional kinematic equations to form a parity relation for analytic redundancy

{Author)

A82-39003 # X-29A flight control system design experiences. J Chin,
H Berman, and J Ellinwood (Grumman Aerospace Corp, Bethpage, NY) In
Guidance and Contro! Conference, San Diego, CA, August 9-11, 1982, Collection
of Technical Papers (A82-38926 18-18) New York, Amencan Institute of
Aeronautics and Astronautics, 1982, p 703-713 11 refs (AIAA 82-1538)

The X-29A arrcraft 1s a technology demonstrator consisting of a structuraily
tallored forward swept wing, an automatic camber control concept to increase
aerodynamic efficiency, a hugh level of aircraft relaxed static stability (RSS), and
a digital fly-by-wire flight control system using contro! laws designed via modern
optimal control techniques A description 1s presented of the considerations exer-
cised dunng the design and development of the flight control system (FCS), and
attention is given to the uniqueness of the X-29A aircraft which led to high levels
of RSS for mmimum FCS requirements The advantages of RSS are discussed
along with the longitudinal control requirements, the control modes, aspects of
control law development, and questions of flight control system validation

GR

A82-39009 * # The effects of atmospheric turbulence on a quadrotor
heavy lift airship. M B Tischier and H R Jex (Systems Technology, Inc,
Hawthorne, CA) In Guidance and Control Conference, San Diego, CA, August
9-11, 1982, Collection of Technical Papers (A82-38926 19-18) New York, Ameri-
can Institute of Aeronautics and Astronautics, 1982, p 767-776 15 refs Contract
No NAS2-10330 (AlAA 82-1542)

The response of a quadrotor heavy lift arship to atmospheric turbulence s
evaluated using a four-point Input model Results show interaction between gust
inputs and the characteristic modes of the vehicle's response Example loop
closures demonstrate tradeoffs between response regulation and structural
loads Vehicle responses to a tuned discrete wave front compare favorably with
the Iinear results and illustrate charactenstic HLA motion (Author)

AB82-39011 # Analyzing stable pad disturbances and design of a sen-
sor vault to monitor pad stability. O D Starkey, J D Kerr, and L D Hall
(Teledyne, Inc , Teledyne Geotech, Garland, TX) In Guidance and Control Con-
ference, San Diego, CA, August 9-11, 1982, Collection of Technical Papers
(A82-38926 19-18) New York, Amencan Institute of Aeronautics and Astronau-
tics, 1982, p 785-788 (AIAA 82-1585)

Among disturbing environmental mechanisms are tidal vaniatons in gravity,
natural and cultural seismic actvity, and acoustic excitation of components An
analysis i1s presented, of these disturbances Also described s the development
of a vault that isolates the sensors from external disturbances yet provides close
coupling to the test pad Initial 3ests carned out on a prototype vault installed in
February 1982 show that a feedback-type seismometer can inc'ude a sustained
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oscillation within its housing A possible analysis of this phenomenon is included
CR

A82-39013 # Avoiding the pitfalls in automatic landing control sys-
tem design. A A Lambregts (Boeing Commercial Airplane Co, Seattle, WA)
In Guidance and Control Conference, San Diego, CA, August 9-11, 1982, Collec-
tion of Technical Papers (A82-38926 19-18) New York, American Institute of
Aeronautics and Astronautics, 1982, p 799-809 (AIAA 82-1599)

This paper relates recent expenences at Boeing with the development and
fiight testing of improved automatic landing flare control laws for the B-737 and
B-747 arcraft Some eartier designs and ther limitations are reviewed Basic
requirements for flare law inihation, command synchronization, feedback signal
sources and charactenstics, inner loop configurations, elevator control band
width and throttle control are discussed Experiences and potential pitfalls in the
development of integrated ghide slope and flare control laws for improving an
existing B-747-SP design and for a new B-737 SP-177 autopilot are described
Analog computer design constraints are reviewed A 'vanable tau' {lare law con-
cept, using groundspeed to reduce longitudinal dispersion and achieve a constant
flare height are discussed as well as an "explicit trajectory’ flare control concept
to achueve the same goals, along with flight test results New design options using
digital computers are pointed out (Author)

AB2-39016 # Flight control synthesis using robust output observers.
E G Rynaski (Calspan Advanced Technology Center, Buffalo, NY) In Guidance
and Control Conference, San Diego, CA, August 9-11, 1982, Collection of Techni-
cal Papers (A82-38926 19-18) New York, American Institute of Aeronautics and
Astronautics, 1982, p 825-831 (AlAA 82-1575)

A bnef nvestigation 1s made of the apphcation of robust output observer theory
to the design of fight contro! systems for advanced aircraft configurations Ob-
server theory 1S seen as a natural design tool because the resulting observers
are in themselves unobservable and do not increase the order of the closed-loop
response, thereby maore closely satisfying flying qualities requirements Exam-
ples are adduced to show that the observer configuration i1s not unique in either
the observer poles or the output sensors and that many different control system
configurations using a variety of sensors can be designed to yield identical
closed-loop dynamic behavior In this way, it becomes possible to incorporate
considerable analytic and physical redundancy into nearly any flight control sys-
tem CR

AB2-39081 # Handling qualities critenia for flight path control of
V/STOL aircraft. M B Tischler and R H Hoh (Systems Technology, Inc,
Hawthorne, CA) Amencan Institute of Aeronautics and Astronautics, Atmo-
spheric Fight Mecharics Conference, 9th, San Diego, CA, Aug 9-11, 1982,
Paper 82-1292 10 p 14 refs Contract No N62269-80-C-0290

Tentative handhing qualities critena for V/STOL path control have been devel-
oped based on a study of bandwidth requirements and lower-order equivalent
system representations This work extends the equivalent system concept from
singleloop to multitoop applications Numerical results show the significant influ-
ence of inter-axis coupling on maximum attainable piloted bandwidth Preliminary
fixed-base simulation results verfy the expected trends and correlate well with
the analytically derived boundarnes proposed in this paper (Author)

A82-39082 * # Piloted simulator evaluation of a relaxed static stability
fighter at high angle-of-attack. M Lapins, R W Klemn, R P Martorella, J
Cangelos! (Grumman Aerospace Corp , Bethpage, NY), and W R Neely, Jr
(NASA, Langley Research Center, Hampton, VA)  American Institute of
Aeronautics and Astronautics, Atmosphenc Flight Mechanics Conference, 9th,
San Diego, CA, Aug 9-11, 1982, Paper 82-1295 19 p 10 refs

A piloted simutator evaluation of the stability and control charactenstics of a
relaxed static stability fighter aircraft was conducted using a differential maneu-
vering simulator The primary purpose of the simulation was to evaluate the
effectiveness of the limiters in preventing departure from controlied fight The
simulation was conducted in two phases, the first consisting of open-loop point
stability evaluations over a range of subsonic fight conditions, the second con-
centrating on closed-loop tracking of a preprogrammed target i low speed, high
angle-of-attack arr combat maneuvering The command Iimiters were effective in
preventing departure from controlled flight while permitting competent levels of
sustained maneuvering Parametric vanations dunng the study included the ef-
fects of pitch control power and wing-body static margin  Stabiity and control
1ssues were clearly shown to impact the configuration design CcD

AB82-39083 # In-Flight investigation of large airplane flying qualities
for approach and tanding. N C Weingarten and C R Chalk (Calspan Ad-
vanced Technology Center, Buffalo, NY) American Institute of Aeronautics and
Astronautics, Atmospheric Fight Mecharics Conference, 9th, San Diego, CA,
Aug 9-11, 1982, Paper 82-1296 13 p 9 refs Contract No F33615-79-C-3618

A study of the handling qualities of large airplanes in the approach and landing
Flght Phase was performed utiizing the USAF-AFWAL/Calspan Total In-Fight
Simulator A one-million pound statically unstable airplane model was used as a




baseline about which vanations were made The pnmary vanables were relative
pilot position with respect to center of rotation, command path time delays and
phase shifts, augmentation schemes and levels of augmentation The results
indicate that the approach and landing task with very large arplanes is a fairly
low bandwidth task | ow equivalent short-nenod frequencies and relatively long
time delays can be tolerated As the pilot position 1s moved aft towards and then
behind the center of rotation, pilot ratings are degraded (Author)

AB2-39084 * # Development and flight test evaluation of a pitch stabil-
ity augmentation system for a relaxed stability L-1011. J J Rising (Lock-
heed-California Co, Burbank, CA) American Institute of Aeronautics and
Astronautics, Atmospheric Flight Mechanics Conference, 9th, San Diego, CA,
Aug 9-11, 1982, Paper 82-1297 10 p 5 refs Contract No NAS1-15326

The L-1011 has been flight tested to demonstrate the relaxed static stability
concept as a means of obtaining significant drag benefits to achieve a more
energy efficient transport Satisfactory handing quahties were maintained with
the design of an active control horizontal tail for stability and control augmentation
to allow operation of the L-1011 at centers of gravity close to the neutral pont
Prior to flight test, a motion base visual flight simulator program was performed
to optimize the augmentation system The system was successfully demon-
strated in a test program totaling forty-eight actual flight hours {Author)

AB2-39085 # Supersonic missile aerodynamic and performance rela-
tionships for low observables mission profiles. R J Krieger (McDonnell
Douglas Astronautics Co , St Lows, MO) American Institute of Aeronautics and
Astronautics, Atmospheric Flight Mechanics Conference, 9th, San Diego, CA,
Aug 9-11, 1982, Paper 82-1298 11 p 8 refs

Closed-form analytical relationships are developed between supersonic mis-
sile aerodynamic characteristics such as hft, zero-Iift drag and drag due-to-hft and
performance parameters such as range, velocity, specific range, fight path angle
and maneuver load factor These relatonships apply to low observable missile
fhight profiles for long range cruise and glide missions The analytical relationships
are developed for climb, cruise, glide, dive, and run-in segments The results
nclude equations for use In closed-form performance estmates and guiding
configuration development (Author)

AB82-39090 * # Applications of parameter estimation in the study of
spinning airplanes. L W Taylor, Jr (NASA, Langley Research Center, Hamp-
ton, VA) American Institute of Aeronautics and Astronautics, Atmospheric Flight
Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1309 7
p 12 refs

Spinning airplanes offer challenges to estimating dynamic parameters because
of the nonhnear nature of the dynamics In this paper, parameter estimation
techruques are applied tc spin flight test data for estimating the error in measunng
post-stall angtes of attack, denving Euler angles from angular velocity data, and
estimating nonlinear aerodynamic charactenstics The value of the scale factor
for post-stall angles of attack agrees closely with that obtained from special
wind-tunnel tests The independently derved Euler angles are seen to be vald
in spite of steep pitch angles Estimates of flight derived nonlinear aerodynamic
parameters are evaluate, in terms of the expected fit error (Author)

AB82-39091 * # Analysis of general-aviation accidents using ATC radar
records. R C Wingrove and R E Bach, Jr (NASA, Ames Research Center,
Moffett Field, CA) American institute of Aeronautics and Astronautics, Atmo-
sphenic Flight Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982,
Paper 82-1310 8 p 12 rets

It 1s pointed out that general aviation arrcraft usually do not carry flight record-
ers, and in accident investigations the only available data may come from the Arr
Traffic Control (ATC) records A description 1s presented of a technique for
derving time-histories of aircraft motions from ATC radar records The employed
procedure involves a smoothing of the raw radar data The smoothed results, in
combination with other available information (meteorological data and asrcraft
aerodynamic data) are used to derive the expanded set of motion time-histories
Applications of the considered analytical methods are related to different types
of aircraft, such as light piston-props, executive jets, and commuter turboprops,
as well as different accident situations, such as takeoff, cimb-out, icing, and deep
stall GR

AB2-39092 * # An estimation of aerodynamic forces and moments on
an airplane model under steady state spin conditions. B N Pamadi and L
W Taylor, Jr (NASA, Langley Research Center, Hampton, VA) Amencan Insti-
tute of Aeronautics and Astronautics, Atmospheric Flight Mechanics Conference,
9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1311 14 p 21 refs

The problem of estimating the aerodynamic characteristics of a wing body
configuration of a spinning airplane at extreme angles of attack and spin rates is
approached by the applcation of strip theory Semiempirical methods are used
to estimate the aerodynamic farce distributions over each component using
static, nonrotational wind-tunnel test data To these predictions, corrections are
applied to account for the primary rotational flow effects which are significant at
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large spin rates The results of this modified strip theory are shown to be in good
agreement with spin tunnel rotary balance test data (Author)

A82-39093 * # A simple, low cost application of a flight test parameter
identification system. R Clarke and J Roskam (Kansas, University, Lawrence,
KS) American Institute of Aeronautics and Astronautics, Atmospheric Fhight
Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 8§2-1312 8
p 9 refs Grant No NsG-4019

The flight test system combines state-of-the-art microprocessor technology
and high accuracy instrumentation with parameter identification technology which
minimize data and flight tme requirements The system was designed to avoid
permanent modifications of the test arplane and allow quick installation It I1s
capable of longitudinal and lateral-directional stability and control derivative esti-
mation This paper presents details of this system, calibration and fiight test
procedures, and the results of the Cessna 172 flight test program The system
has proven easy to install, simple to operate, and capable of accurate estmation
of stabiity and control parameters in the Cessna 172 fight tests (Author)

A82-33094 # Parameter estimation applied to general aviation air-
craft - A case study. W R Wells (Wright State Unwversity, Dayton, OH) and V
Kiein (George Washington University, Washington, DC, Joint institute for Ad-
vancement of Flight Sciences, Hampton, VA) American Institute of Aeronautics
and Astronautics, Atmosphenc Flight Mechanics Conference, 9th, San Diego,
CA, Aug 9-11, 1982, Paper 82-1313 12 p 27 refs

NASA 15 currently involved in extensive general aviation stall-spin studies In
undertaking the stall-spin research, the arrcraft dynamics in pre and post stall
regimes must be understood A case study s presented of the apphcation of
parameter estimation methods to probiems of general aviaton aircraft The re-
search areas considered are related to control input selection, data compatibility,
dentification algorithms, unsteady aerodynamic modeling, and model structure
determination Several recent advances in the application of systems identifica-
tion are summarized using the arcraft as subject These advances are concerned
with such techniques as stepwise regression algonthms, design of optimal control
selection for parameter estimation, use of Kalman filtering in data compatibiity
checks, frequency domain identfication algonthms, and high angle of attack
formulation 1t 1s shown that the discipline of systems identification can be quite
eftective in improving the knowledge of the fight mechanics of general aviation
arrcraft GR

AB2-39098 * # Dynamic load measurements with delta wings undergo-
ing self-induced roll-oscillations. D Levin and J Katz (Technion-Israel Institute
of Technology, Haifa, Israel) American Institute of Aeronautics and Astronautics,
Atmospheric Flight Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982,
Paper 82-1320 11 p 11 refs Grant No NAGW-00218

The aerodynamic forces acting on a deita wing, mounted on a free-to-rofl
sting-balance apparatus, were measured Two wing planforms having leading
edge sweeps of 76 and 80 deg were tested, but only the wing with the 80 deg
sweep would undergo periodic self-induced roll oscillaton The time dependent
forces and roll angles for this wing were then recorded for various test conditions
In these tests a considerable drop in the average normal force of the free-to-roll
wing was measured, relative to the normal force obtained in the static tests Also,
the helium-bubble flow visualization technique was used to gain some insight into
the penodic motion of the separated leading edge vortices (Author)

AB2-39099 * # High angle-of-attack characternstics of a forward-swept
wing fighter configuration. S B Grafton, W P Gilber, M A Croom,and D G
Murn (NASA, Langley Research Center, Hampton, VA) Amenican Institute of
Aeronautics and Astronautics, Atmosphenic Flight Mechamics Conference, 9th,
San Diego, CA, Aug 9-11, 1982, Paper 82-1322 19 p 13 refs

The NASA-Langley Research Center is currently mvestigating the high angle-
of-attack characterstics of a forward-swept wing fighter technology demonstra-
tor in a cooperative program with the Defense Advanced Research Projects
Agency The program includes static and dynamic wind-tunnel force tests, free-
fhight model tests, spin-tunnel tests, and piloted simulation Particular emphasis
1s placed on identitying the contributions of the forward-swept wing to the configu-
ration aerodynamics at high angles of attack Results are presented to ilustrate
the wing contnbutions in terms of aerodynamic stability, flow visualization, and
observation of free-flight characteristics (Author)

A82-39100 # The use of small strakes to reduce interference drag of
a low wing, twin engine airplane. T £ Wallis, D R Eliis (Cessna Arrcraft Co ,
Wichita, KS), and W H Wentz, Jr (Wichita State University, Wichita, KS)
Amenican Institute of Aeronautics and Astronautics, Atmospheric Flight Mechan-
ics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1323 13 p 5 refs
This paper discusses the effect of small strakes on the interference drag of a
low wing, twin engine arplane The strakes, highly swept delta wing semi-spans
with a root chord 18 percent of the wing MAC, provide a strong streamwse vortex
at high angles of attack They are placed on the fuselage and nacelies at the wing
leading edge Both full scale and wind tunnel tests are discussed The strakes,
in the proper location, provide a reduction in interference drag, increases in
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maximum lift coefficient and hft to drag ratio at high angles of attack, a broader
range of high Iift coefficients, and less abrupt stall characteristics (Author)

A82-38102 * # Dynamic stability of flexible forward swept wing air-
craft. T A Weisshaar and T A Zeiler (Purdue University, West Lafayette, IN)
American Institute of Aeronautics and Astronautics, Atmospheric Flight Mechan-
ics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1325 12 p 25
refs Grant No NAG1-157

This paper describes potential vehicle instability modes for forward swept wing
aircraft and other divergence prone awcraft Examples show that either body-
freedom flutter or aircraft aeroelastic divergence may occur depending upon the
airplane planform geometry and mass distnbution These vehicle instabilibhes may
occur at speeds very different than the clamped wing aeroelastic divergence
speed (Author)

AB82-39103 # Optimal three-dimensional turning performance of su-
personic aircraft. C -F Lin (Wisconsin, University, Madison, WI)  American
Institute of Aeronautics and Astronautics, Atmospheric Flight Mechanics Confer-
ence, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1326 10 p 17 refs
This paper ciscusses real-ime, on-line three-dimensional turning maneuvers of
supersonic aircraft with emphasis on the problems of minimum-tme and mins-
mum-fuel turns The minimum-time problem is completely solved For the mini-
mum-fue! case, the problem of minimum-fuel turn to a hne 1s solved while
suggestions for further research on minimum-fuel turn in three dimensions are
presented Two mathematical models of the aerodynamic and engine character-
istics are designed to faciitate the application of the optimal contro! theory to
analyze a wide range of fight programs One such model 1s a typical lightweight,
high thrust-to-weight ratio fighter used for the computation of mmimum-time prob-
lem The other 1s a rocket-powered arrcraft used for the computation of the
minimum-fuel problem (Author)

A82-39105 # The correlation of flight test and analytic M-on-N air
combat exchange ratios. D S Hague (Aerophysics Research Corp , Bellevue,
WA) American Institute of Aeronautics and Astronautics, Atmospheric Flight
Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1328 6
p Contract No F33615-80-C-3003

This paper compares analytic and flight test predictions of Many-on-Many air
combat performance capability It 1s shown that stochastic effects dominate air
combat encounter outcomes and that air combat performance estimates should
be based on a large sample of encounters Overall exchange ratios, the number
of red losses per blue loss, predicted by flight test and analysis are within 5%
of each other Trends in exchange ratio with force size obtained by the two
methods are also similar Finally, it is shown that arr combat performance 1s
sensitive to both force size ratio and the total number of aircraft engaged and that
differences in performance between aircraft types may dirmunish with increasing
arrcraft numbers (Author)

AB82-39106 * # Unique flight characteristics of the AD-1 oblique-wing
research airplane. R E Curry and A G Sim (NASA, Flight Research Center,
Edwards, CA) American Institute of Aeronautics and Astronautics Atmospheric
Fhight Mechamics Conference, Sth, San Diego, CA, Aug 9-11 1982, Paper
82-1329 8 p 9 refs
Flight charactenistics associated with an oblique-wing airplane have been stud-
1ed with limited scope and complexity using the AD-1 research vehicle The AD-1
1s a low-speed, low-cost, manned arplane with an aeroelastically tallored wing
that can be pivoted 0 to 60 deg asymmetnically Results of the fight tests include
aerodynamic parameter extraction, verification of the aeroetastic wing design
cnteria, tim requirements, stall charactenistics, and an evaluation of the handling
qualitres and basic control system requirements Some of the unique charactens-
tics of these results that pertain to the oblique-wing design are presented
(Author)

AB82-39107 * # Analysis of in-trail following dynamics of CDTI-
equipped aircraft. J A Sorensen and T Goka (Analytical Mechamcs As-
sociates, Inc, Mountan View, CA) Amenican Institute of Aeronautics and
Astronautics, Atmospheric Flight Mechanics Conference, 9th, San Diego, CA,
Aug 9-11, 1982, Paper 82-1330 10 p 14 refs Contract No NAS1-16135

In connection with the necessity to provide greater terminai area capacity,
attention Is given to approaches in which the required increase in capacity wili be
obtained by making use of more automation and by involving the pilot to a larger
degree in the air traffic control (ATC) process It was recommended that NASA
should make extensive use of its research awrcraft and cockpit simulators to assist
the FAA in examining the capabilities and imitations of cockpit displays of traffic
information (CDTI) A program was organized which utilizes FAA ATC (ground-
based) simulators and NASA aircraft and associated cockpit simulators in a
research project which explores applications of the COTi system The present
investigation 1s concerned with several questions related to the CDTl-based ter-
minal area traffic tactical control concepts Attention is given to longitudinal sepa-
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ration cntena, a longitudinal following model, longitudinal capture, combined
longitudinal/vertical control, and lateral control GR

AB2-39117 * # Flight dynamics of rotorcraft in steep high-gturns.R T
N Chen (NASA, Ames Research Center, Moffett Field, CA) American Institute
of Aeronautics and Astronautics, Atmospheric Flight Mechanics Conference, 9th,
San Diego, CA, Aug 9-11, 1982, Paper 82-1345 16 p 21 refs

An analyticl procedure developed to permit a systematic examination of rotor-

- craft fiight dynamics in steep high-g turns 1s presented The procedure is used in

a numernical investigation of a tit-rotor aircraft and three single-rotor helicopters
that have different types of main rotor systems The results indicate (1) that
strong coupling in longitudinal and lateral-directional motions exists for these
rotorcraft in fugh-g turns, (2) that for single-rotor helicopters, the direction of turn
has a significant influence on fight dynamics, and (3) that a stability and control
augmentation system that 1s designed on the basis of standard small-disturbance
equations of motion from steady straight and level flight and that otherwise

- performs satisfactonily in operations near 1 g, becomes significantly degraded in

steep turning flight {Author)

A82-39118 * # A ground-simulation nvestigation ot helicopter
decelerating instrument approaches J V Lebacqz (NASA., Ames
Research Center, Moffett Field, CA) American Institute of Aeronaut:cs
and Astronautics, Atmospheric Flight Mechanics Conference, 9th, San
Diego, CA, Aug 9-11. 1982, Paper 82-1346 11p 24refs

in connection with the expansion of civil helicopter operations in the current era,
the effect of helicopter fight and control charactenstics on the flying qualties for
instrument flight rules (IFR) fiight have become a factor of concern, and a re-
search program has been intiated to investigate IFR certification critena A de-
scription i1s presented of an expeniment which is the sixth in a series of ground-
and fhght-simulation investigations This piloted-simulator expenment was con-
ducted to examine the influence of stability-control augmentation, disptay infor-
mation format, and approach-task effects on helicopter flying qualities for
terminal-area operations incorporating a deceleration in instrument meteorologi-
cal conditions Simulated test configurations were evaluated for precision ap-
proaches with an instrument deceleration from 60 to about 15 knots in both calm
arr and simulated moderate turbulence and wind shear GR

AB82-39119 # Maneuver stability of a vehicle with a towed body. B L
Nagabhushan (Goodyear Aerospace Corp , Defense Systems Div , Akron, OH)
and E M Chff (Virgmia Polytechnic Institute and State Unwersity, Blacksburg,
VA)} American Institute of Aeronautics and Astronautics, Atmospheric Flhight
Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1347 9
p 8 refs Research supported by the Virgimia Polytechnic institute and State
University

Nonlinear equations of motion are derived and subsequently ineanzed to de-
scribe the coupled dynamics of a vehicle with a towed body Using these stability
of an arrcraft with a sling load has been determined for simple maneuvers where
the vehicle 1s mamntaining a straight and level flight path or performing a2 steady
turn The effect of orienting the corresponding thrust vector of the arcraft on the
system stability 1s examined by considering the thrust (1) fixed in inertial space,
(2) fixed with respect to the vehicle relative wind Typically, towing cable length,
towed body to vehicle mass ratio, and load factor in a turn have been found to
affect stability of the aircraft and its shng toad These results are sliustrated here
with an example of a maneuvenng helicopter with a shng load (Author)

AB2-39120 # Application of multivariable model following method to
flight controller. K Kanai (Defense Academy, Yokosuka, Japan), P N Nikiforuk
(Saskatchewan, University, Saskatoon, Canada), S Uchikado, and N Hon
American Institute of Aeronautics and Astronautics, Atmospheric Flight Mechan-
ics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1349 7 p
The present investigation is concerned with the problem of designing a modet
following control system for a multivanable linear plant, taking into account an
apphcation to the synthesis of a multinput multioutput fiight controller Attention
1s given to a problem statement, the construction of a model following system via
state feedback plus input dynamics, and the synthesis of a Control Configured
Vehicle (CCV) controller It 1s found that the construction of a model following
system via state feedback with input dynamics compensator becomes possible
even for the case of the singular control matnx Using the proposed method, CCV
modes, such as gesuable precision maneuvers, independent velocaity, and alt-
tude changes, are achieved GR

AB82-39121 # Design and analysis of a muitivariable control system
for a CCV-type fighter aircraft. D B Ridgely. S S Banda (USAF, Fight Dy-
narmics Laboratory, Wright-Patterson AFB, OH), and J T Silverthorn (USAF,
Wnght Aeronautical Laboratories and Institute of Technology, Wright-Patterson
AFB, OH) American Institute of Aeronautics and Astronautics Atmosphenc
Flight Mechanics Conference, 9th, San Diego, CA Aug 9-11 1982 Paper
82-1350 8 p 10 refs

The theory of high-gain, error-actuated feedback control was apphed to the
design of a longitudinal decoupling flight control system for an advanced fighter




aircraft Because of the structure of the system, measurement vanables different
from the outputs are necessary to apply this method This paper describes how
entire eigenstructure assignment can be used to determine appropnate measure-
ment equations by assigring thewr corresponding transmission zeros A singular
value decomposition was used to choose the eigenvectors from their permissible
subspaces Proper selection of eigenvalues/eigenvectors was shown to be cru-
cial to the successful apphcation of this theory (Author)

AB2-39122 # An MLS with computer aided landing approach. M N
Wagd: {Riyadh, University, Riyadh, Saudi Arabia) American Institute of Aeronau-
tics and Astronautics, Atmospheric Flight Mechanics Conference, 9th, San Diego,
CA, Aug 9-11, 1982, Paper 82-1352 9 p 5 refs

A computerized landing approach path defimtion that utilizes the MLS radio
nawvigational aid 1s presented An algonthm s developed which identifies the
mimimum time path that connects the imhal MLS engage pont to the touch down
point Such path is generally composed of two segments. The first segment
begins at the MLS engage point and ends at the beginning of the straight glide
slope The second segment starts at the beginning of the straight glide slope and
ends at the touch down point The MLS azimuth and elevation and DME signals
are processed by an on board computer that displays on a CRT the aircraft
position relative to the ideal position of the optimal computed landing pattern The
present technique allows the iniiation of landing approaches from wide range of
headings and elevations, thus resulting into more efficient termunal area traffic
control Also it 1s suitable for low visibility landing approaches (Author)

A82-39123 # Perspectives of the flying qualities specification. S G
Fuller and D J Moorhouse (USAF, Wright Aeronautical Laboratories, Wright-
Patterson AFB, OH) American Institute of Aeronautics and Astronautics, Atmo-
spheric Fight Mechamcs Conference, 9th, San Diego, CA, Aug 9-11, 1982,
Paper 82-1354 9 p 24 refs

A combined flying qualities and flight controls conference was held to discuss
proposed changes to MIL-F-8785C and MIL-F-9490D These changes were
pnmanly due to the new MIL-Standard and Handbook format being developed
A summary 1s presented of the formal and informal presentations and the discus-
sions related to flying quahties topics Included are organization of the require-
ments, equivaient systems, aiternate cntenia, atmosphernc disturbance effects
and the relationship of the flying qualites and fight control system requirements
In recent years the flying quahtes specification has lost credibility Results of this
credibility loss and the solutions for the future are discussed (Author)

AB2-39124 # Guidance for the use of equivalent systems with MIL-F-
8785C. T A Gentry (USAF, Flight Dynamic Laboratory, Wright-Patterson AFB,
OH) American Institute of Aeronautics and Astronautics, Atmosphenc Flight
Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1355 11
p 20 refs

It 1s pointed out that handling qualities requirements for military conventional
arrcraft are specified in MIL-F-8785C, Military Specifications - Flying Qualities of
Piloted Arrplanes’ This specification places requirements on the charactenstics
of the overall arrcraft system as perceived by the pilot dunng piloted control An
application of the specification i the case of conventional arrcraft presents no
difficulhes However, there may be problems with more complex flight control
systems In order to compare future augmented aircraft systems to MiL.-F-8785C
the equivalent system approach has been suggested The present investigation
provides guidance in the application of the equivalent system approach to aug-
mented aircraft longitudinal dynamics and similar application to lateral-directional
dynarmics where appropnate The equivalent of an augmented system is actuaily
produced by matching the actual high-order system with an equivalent low-order
system GR

AB2-39125 * # A modern approach-to pilot/vehicle analysis and the
Neal-Smith criteria. B J Bacon and D K Schmidt (Purdue University, West
Lafayetts, IN) American Institute of Aeronautics and Astronautics, Atmosphernic
Flhight Mechanics Conference, 9th, San Disgo, CA, Aug 9-11, 1982, Paper
82-1357 10 p Grant No NAG4-1

The present investigation 1s concerned with the development of a better pilot
modelling technique via optimal control theory, taking into account concepts
concerning ‘pilot rating’ considered by Neal and Smith (1970) The investigation
conducted by Neal and Smith had the objective to provide data on the effects of
Flight Control System dynamics and to develop a design cniterion capable of
pmponting pilot problem areas encountered in performing a given task Neal and
Smith devised a ‘pilot-in-the-loop’ analysis capable of showing problem areas in
pitch attitude tracking Unfortunately the employed method has some drawbacks
The current investigation attempts, therefore, to provide an alternate approach
which makes use of an optimal-control pilot model An optimal control model
(OCM) had been discussed by Kleinman et al (1970) It s shown that the aiter-
nate approach, based on the OCM, offers some distinct advantages GR

AB2-39128 # Analysis and wind tunnel tests of a probe used to sense
altitude through measurement of static pressure. K D Tillotson (General
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A82-39141

Dynamics Corp , Pomona, CA) and A E Fuhs (U S Naval Postgraduate Schoo!,
Manterey, CA) American Institute of Aeronautics and Astronautics, Atmospheric
Flight Mechamcs Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper
82-1361 10 p 8 refs Navy-supported research

A static pressure probe was tested to determine the feasility of using the
probe, as an integral part of a missile nose, to sense missile altitude Experiments
were conducted at Mach 2 0 and at Mach 1 51 At Mach 2 0, the static pressure
probe will perform within altitude specifications of 25,000 feet + or - 2,000 feet
at angles-of-attack ranging from - 8 to + 8 degrees Al Mach 20, within an
angle-of-attack ranging from O to 6 degrees, the probe will measure free stream
static pressure within 4 percent, a 4 percent error in measurement IS equivalent
to an alttude error of 900 feet The missile nose shock will remain downstream
of the probe pressure ports for fight Mach numbers above 1 5 {Author)

AB2-39129 # Use of rotary balance and forced osciilation test data in
six degrees of freedom simulation. J Kalviste (Northrop Corp , Hawthorne,
CA) Amernican Institute of Aeronautics and Astronautics, Atmosphenc Flight
Mechamics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1364 11

New analysis techniques are presented that will biend the data from the rotary
balance test, forced oscillaton test and computed dynarmic dernvatives for a
nontinear 6 DOF simulation A component of the rotation vector about the velocity
vector 1s used with the rotary balance test data The other components of the
rotation vector are used with the forced oscillation test data and computed deriva-
tives The problem of separating the pure rotational and acceleration terms of the
forced oscillation test data is resolved Recommendations are made in the data
reduction procedure for forced oscillation testing to make the results more usable
for aircraft motion simulation (Author)

A82-39132 # Close-coupled canard-wing vortex interaction and Rey-
nolds stress acquisition. W Calarese (USAF, Wnight Aeronautical Laborato-
nes, Wrght-Patterson AFB, OH) Amernican Institute of Aeronautics and
Astronautics, Atmosphenc Fhight Mechanics Conference, 9th, San Diego, CA,
Aug 9-11, 1982, Paper 82-1368 12 p 7 refs

The present expenment investigates the interaction of canard and wing vortices
and their effect on the lifing wing's flow field turbulence and Reynolds stresses
Spanwise wing blowing was used to enhance the leading edge vortex and alter
the vortex trajectory In an effort to keep it locked to the wing's leading edge for
Iift enhancement The turbulence intensity and Reynolds stresses were obtamned
by using hot film anemometers Air blowing enhances the circulation over the
wing, preventing extensive flow separation Reynolds stresses, mean velocity,
and turbulence intensity values illustrate the vortex structure (Author)

AB82-39134 # Analysts of an airplane windshield anti-icing system. P
Ross (Ross Aviation Associates, Sedgwick, KS) American Institute of Aeronau-
tics and Astronautics, Atmospheric Fhight Mechanics Conference, 9th, San Diego,
CA, Aug 9-11, 1982, Paper 82-1372 8 p
This report documents the analysis methods developed to predict the perform-
ance of the windshield hot air anti-icing system on a business jet airptane Flight
data gathered from dry air and natural icing tests are used to develop and venfy
the accuracy of a procedure that will predict the windshield surface temperature
for esther wet or dry arr It 1s shown that windshield surface temperatures can be
estimated to an accuracy of + or - 5% for a wide range of aircraft conditions It
1s demonstrated that the method 1s somewhat conservative for afl conditions
(Author)

AB2-39135 * # NASA Dryden's experience in parameter estimation and
its uses in fight test. K W {iff and R E Maine (NASA, Flight Research Center,
Edwards, CA) American Institute of Aeronautics and Astronautics, Atmospheric
Flight Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper
82-1373 16 p 17 refs

An explanation of the parameter estimation method used at the Dryden Fhight
Research Facility is presented, and an overview i1s provided of expenence related
to the employment of this method, taking into account the utiization of this expen-
ence in fight tests According to a definition of the aircraft parameter estimation
problem, the system investigated 1s asumed to be modeled by a set of dynamic
equations contamning unknown parameters To determine the values of the un-
known parameters, the system 1s excited by a suitable input, and the input and
actual system response are measured The values of the unknown parameters
are then inferred, based on the requirement that the model response to the given
input match the actual system response Examples of parameter estimation in
fight test are discussed, giving attention to the F-14 fighter, the HIMAT (hugh
maneuverable aircraft technology) vehicle, and the Space Shuttle GR

AB2-39141 * # Ettects of vortex hreakdown on longitudinal and lateral-
directional aerodynamics of slender wings by the suction analogy. C E
Lan and C-H Hsu (Kansas, University, Lawrence, KS) American Institute of
Aeronautics and Astronautics, Atmospheric Flight Mechanics Conference, 9th,




A82-39142

San Diego, CA, Aug 9-11, 1982, Paper 82-1385 17 p 30 refs Grant No NAG1-
134

A semi-empincal method based on the suction analogy I1s developed to predict
longitudinal aerodynamics and lateral-directional charactenstics of slender wings
at hugh angles of attack, including effects of vortex breakdown The latter is based
on a correlation parameter denved from the predicted leading-edge suction distri-
bution in the attached flow Empincal formulas, derived from a least-square
analysts of data, for the vortex-breakdown angle of attack at the trathing edge, the
progression rate of breakdown points and the vortex Iift recovery factor in the
breakdown region are given Comparison of predicted results with data i lon-
gitudinal aerodynamics and lateral-directional characteristics for wings exhibiting
strong vortex flow shows that the present method 1s reasonably accurate Expla-
nation for pecuhar lateral-directional charactenstics is given (Author)

A82-39142 * # Lateral aerodynamics of delta wings with leading edge
separation. J Katz (Technion - Israel Institute of Technology, Haifa, Israel)
American Institute of Aeronautics and Astronautics, Atmospheric Flight Mechan-
ics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1386 12 p 23
refs Grant No NAGW-00218

An unsteady vortex lattice method IS presented for the calculation of the aero-
dynamic forces acting on fting surtaces undergoing complex three dimensionat
motion For the present case the nonsymmetric motion of a slender delta wing
was considered and the resulting lateral characternistics were calculated The flow
separation ine was specified along the wing leading edge and the emanating
vortex sheet shape and rollup was then calculated Numerical results are
presented for the combined high angle of attack and side slip condition and for
the wing constant roit and coning motions (Author)

AB82-39143 # Analytic extrapolation to full scale aircraft dynamics. L
E Encssonand J P Reding (Lockheed Missiles and Space Co, Inc , Sunnyvale,
CA) American institute of Aeronautics and Astronautics, Atmospheric Flight
Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1387 13
p 57 refs

It 1s pointed out that the extrapolation from subscale wind tunnel data to full
scale flight becomes an especially senous problem at subsonic speeds when stall
1s involved and at high subsonic and transonic speeds where shock-boundary
layer interaction can dommnate the aerodynamics In the case of dynamic testing,
vald subscale simulation 1s often impossible A description 1s presented of an
approach which provides a solution to this preliminary design dilemma The
approach makes it possible to obtain a prediction of the full scale aircraft dynam-
ics on the basis of an analytical extrapolaton from subscale test data The
considered procedure establishes analytic relationships between dynamic and
static aerodynamuc characterstics induced by viscous flow effects The veracity
of the analytic method i1s proved by predicting dynamic test resuits using corre-
sponding static test data at the same subscale flow conditions Finally, the proce-
dure provides the input necessary for extrapolation to full scale GR

A82-39190 Fixed pattern noise correction for stanng arrays in guid-
ance systems. D T Whinray (Bntish Aerospace Public, Ltd, Co, Dynamics
Group, Hatfield, Herts , Engiand) In Advanced infrared detectors and systems,
Proceedings of the Symposium, London, England, October 29, 30, 1981 (A82-
39176 19-35) London, Institution of Electrical Engineers, 1981, p 97-101
Infrared guided missiles of the next generation are expected to show significant
advances in performance over those in current service These advances are
partly related to an empiloyment of focal plane arrays A size advantage is ganed
by the removal of the traditional scanning mirror and drnive systems The introduc-
tion of an electronic scanned array provides speed and rehability advantages and
also the potential of increased sensitivity On the other hand, focal plane arrays
do present their own set of problems in the areas of testing and operation The
present investigation i1s concerned with some of the aspects of testing and sys-
tems implementation of charge-coupled device (CCD) readout IR focal plane
arrays which operate in the long wavelength atmospheric IR window A descrip-
tion 1s presented of the principles of operation, and hardware techniques, which
have been successfully used to achieve fixed pattern noise compensation at the
high speeds necessary for focal plane arrays working in the long infrared wave-
band GR

A82-39191 Algorithm development for infra-red air-to-air guidance
systems. P D Allen and J Northfield (Briish Aerospace Public, Ltd , Co , Dy-
namics Group, Hatfield, Herts , England) In Advanced infrared detectors and
systems, Proceedings of the Symposium, London, England, October 29, 30,
1981 (AB2-39176 19-35) London, Institution of Electnical Engineers, 1981, p
102-111

General algorithms for the overall gudance of ar-to-ar infra-red missiles
through the acquisition, tracking and terminal phases are described Special
attention 1s given to the vital area of inihial target detection Two 3 x 3 spatial
operators are described and their response agamst naturally occurring cluttered
sky irnages 1s reported An assessment of the performance of each of these
operators as discriminators of simulated targets agamnst cluttered backgrounds
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has been made and s reported The surpnsing result that point enhancement
operators give impressive results even against large targets 1s discussed and
qualified (Author)

AB2-39194 Target tracking using area correlation. R M B Jackson
(EMI Electronics, Ltd , Hayes, Middx , England) (NATO, AGARD, Conference on
Image and Sensor Data Processing for Target Acquisition and Recogmition, Aal-
borg, Denmark, Sept 8-12, 1980 ) In Advanced infrared detectors and systems,
Proceedings of the Symposium, London, England, October 29, 30, 1981 (A82-
39176 19-35) London, Insttution of Electncal Engineers, 1981, p 124-130
With the increasing use of electrooptical imagers in weapon systems-for air-
craft, there is a need to provide an automatic track of targets of interest to relieve
the operation - who may be the pilot - of this task A description 1s presented of
a tracking system, based on the area correlator technique, which can provide a
stable and accurate track of targets for use in arrborne systems in conjunction
with Forward Looking Infrared Radar (FLIR) or TV imagers It1s of small size and
can be built into standard format packages for installation in military awrcraft The
tracking system can handle targets with a wide range of charactenstics, and it
can adapt automatically to magnification and target aspect changes GR

AB2-39245 The system of 'objective control' (Das System der 'Ob-
jektiven Kontrolle'). K -D Gratzsch (interflug Geselischaft fur Internationalen
Flugverkehr mbH, Berlin, East Germany) Techrusch-okonomusche Information
der zivilen Luftfahrt, vol 18, no 1, 1982, p 1,2 In German

The concept of ‘objective control' was onginally developed as a control proce-
dure in connection with the failure of components and systems of aviation equip-
ment However, 1t was soon recognized that this control method could also be
employed for an evaluation of fight activites which 1s independent of subjective
considerations This advantage and the possibihty to analyze fights, on a routine
basis and in a manner which cannot be foreseen by the mvolved persons, has
considerable educational significance The system of 'objective control' in the
case of a supervision of fight activities 1S based on the collection of information
regarding the fight with the aid of onboard and ground-based equipment This
system makes it possible to intiate corrective action as soon as shortcomings
with respect to the activities of the flying personnel are recognized GR

AB82-39246 Rationalization of the maintenance process for heli-
copter Ka-26 (Rationalisierung des Instandhaltungsprozesses fiir Hubs-
chrauber Ka-26). K Janeczek (Interflug Gesellschaft far Internationaien
Flugverkehr mbH, Leipzig, East Germany) Techmisch-6konoruische information
der zivilen Luftfahrt, vol 18, no 1, 1982, p 3-7 In German

Since 1970, the helicopter Ka-26 has been employed in the mountainous areas
of the German Democratic Republic for agncultural applications The mainte-
nance program is a vital part of the utihization of the hehcopter The information
obtained in connection with the use of the helicopter provided an indispensable
basis for an efficient, cost-effective organization of the mamntenance procedures
The enhancement of the efficiency of maintenance operations made it possible
to increase the performance provided by the helicopter and to improve is reliabil-
ity Attention 1s given to the conventional mantenance system for helicopter
Ka-26, the requirements for an optimization of mantenance procedures for the
helicopter in agricultural applications, the development of an optimal mante-
nance system, and the introduction of suitable control procedures GR

A82-39247 Minimization of the totai costs incurred in the employ-
ment of passenger jet aircraft (Minimierung der Gesamtkosten beim Ein-
satz von Strahlverkehrsflugzeugen). J Wilde (Interflug Geselischaft fur
Internationalen Flugverkehr mbH, Leipzig, East Germany) Technisch-okononus-
che information der zivilen Luftfahrt, vol 18, no 1, 1982, p 8-14 In German
A description 1s presented of a procedure which makes it possible to minmize
the total costs for the fight of a jet arliner The procedure makes use of an
optimization method which attempts to take into consideration all factors that
affect the costs of a fight The optimization problem s discussed, taking into
account the varnious factors which affect fuel consumption and fiight time, the
determination of the Mach number which wilt provide a cost mimimum, the consid-
eration of meteorological factors and fight path charactenstics, and the computa-
tion of fuel consumption An investigation regarding the accuracy of the
ophmization calculation 1S also conducted After the completion of a caleulation
including an optimization, it 1s possible to determine fuel consumption, fight times,
and total costs for arbitrary Mach numbers by making use of the data stored in
the computer as a result of the preceding calculation Possible cost reductions
for the operation of Interflug arrliners are discussed, taking into account aiso the
pnce for fuel at specific arports GR

A82-39248 Instrument landing systems /ILS/ at airports of the Ger-
man Democratic Republic (Instrumentenlandesysteme /ILS/ auf DDR-
Flughédfen). W Trempler (Interflug Gesellschaft fur internationalen Flugverkehr
mbH, Leipzig, East Germany) Techmsch-okonomische Information der zivilen
Luftfahrt, vol 18, no 1, 1982, p 15-20 In German

The introduction of a new generation of landing systems of the type ILS SP-70




(System Posadki-70), provided by the Soviet industry, began with the installation
of the first system of the considered type at the airport Berlin-Schonefeld in 1978
Up to March 1981, three more ILS SP-70 were installed at airports of the German
Democratic Republic The utlization of the new SP-70 systems in Berlin and
Leipzig has led to an improvement of aspects of flight safety for all arnving aircraft
particularly under conditions of bad weather The SP-70 s suited for automatic
approaches according to the standards of the ICAO Details concerning the ILS
pnnciples are discussed along with the characternistics of the ILS SP-70 The ILS
SP-70 utilizes the most modern technology to satisfy Category il requrements
Attention 1s given to ground installations, functional descriptions of system com- ¢
ponents, and antenna diagrams ' GR

A82-39263 t The effect of hybrid composite materials on the dy-
namic characteristics of helicopter rotor blades (Vliianie gibridnykh kom-
pozitnykh materialov na dinamicheskie kharakteristiki lopaste: vertoletov).
E G Pak, V N Stekol'nikov, lu P Ganwushkin, R V ivannikova, and V N
Kestel'man Mekhamka Kompozitnykh Matenalov, May-June 1982, p 475-479
7 refs In Russian

It 1s shown that changes in the relationship between the ngidity and mass
charactenstics of helicopter rotor blades can be effected by varying the modulus
of elasticity of the structura! matenal of the spar Hybnd composite matenals .
make it possible to achieve this by combining in ane matrix several remforeing
fillers with different physical and mechanical properties The optimal combination
1s that of glass and carbon fibers The carbon-and-glass-reinforced plastic makes
it possible to increase the ngidity of the spar without changing the mass charac-
tenstics as well as to increase the fatigue strength BJ .

A82-39275 Application of an optical data link in the airborne scan-
ning system. M J Green (Wisconsin, University, Madison, Wl)  Review of
Scientific Instruments, vol 53, Aug 1982, p 1278-1280

A scanning thermal IR radiometer has been used in the acquistion and digital
processing of thermal imagery In connection with plans for a study of oceanic
thermal fronts, attention has been given to the possibility to employ the scanner
n & system for mapping sea surface temperature which could be used with the
Navy P-3 patrot aircraft The main obstacle to such an employment 1s that, since
the arrcraft are to be used on an 'aircraft-of-opportunity’ basis, no modifications
to the arcraft would be permitted The scanner i1s comprised of two principal
subsystems, inciuding the scanner head itself and a power supply/signal condi-
tioning chassis These two units are normally connected by a 39-conductor cable
As the requirements regarding the Navy application do not permit an employment
of the normal connection, an opticai data link has been fabricated which can
replace the hard-wired connections between scanner head and power supply

GR

AB82-39279 t Primary-data devices (Pribory pervichnoi informatsn).
V A Bodner Moscow, lzdate'stvo Mashinostroenie, 1981 344 p 29 refs in
Russian

The work examines the theoretical principles, design, and analysis of primary-
data devices, 1 e , sensors that are used to acquire information necessary for the
control and monitoring of flight vehicles Particular consideration 1s given to ad-
vanced measurement technigues (pulse-time and frequency output devices, cor-
relation devices, etc ), the computer-aided design of the devices with allowance
for complex optimization, the use of microprocessors, and automatic error com-
pensation Attention is given to sensors for measurning pressure, temperature, fuel’
consumption, fhght speed and altitude, and acceleration BJ

AB82-39295 1t The operation of aircraft and helicopters in difficult
meteorological and environmental conditions (Ekspluatatsia samoletov 1
vertoletov v uslozhnennykh prirodnykh usloviiakh). A M Volodko Moscow,

1zdatel'stvo Transport, 1981 158 p 48 refs In Russian
The effects of such adverse phenomena as turbulence, ice formation ang ha,
wind shear, and lightring on the operation of aircraft are considered Attention is
also given to the effects of high and low air temperatures, dust in the air, and arr
moisture Biological damage {from microorganisms, nsects, and birds) is also
considered along with conditions of helicopter fiight in mountain areas and ciouds
BJ

AB82-39321 Flight management computers (Calculateurs de gestion,
du vol). J Grossin (Société Nationale Industnelle Aérospatiale, Toulouse,
France) L’'Onde Electrique, vol 62, June-July 1882, p 59-66 11 refs in French
Flight management computers (FMC) and their role in reducing fuel consump-
tion In commercial aircraft are examined Research to offset nising fuel costs is
concentrating on improving engine efficiency and the aerodynamic performance
of the arrcraft, and in flight control computers which automate control of fiight and
systems to the most efficient levels Implementation of FMC with the Airbus 1s
described, including the retrofit to provide accurate nawgation and economical
ascent and descent Fhght time at low speed and altitudes 1s miimized, and
systems surveillance and fuel flow are automated Block diagrams are presented
of the systems interconnections with the FMC and the control strategy Fhght
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A82-39374

plans fed into the FMC yield an optimized flight strategy based on a plan nvolving
lowest cost The flight 1s categorized Into ascent, cruise, and descent phases
Constraints which can alter the plan consist of changes in altitude to mamtain
proper cruise speed, the tempo of the flight in reaching fixed ground reference
points, and operational imits of the aircraft MSK

A82-39322 Electronic stabilizatton of an aircraft (Stabilisation d'un
avion par l'électronique). A Chadeau (Ministére de (a Défense, Service Tech-
nique des Télécommumcations et des Equipements Aéronautiques, Pans,
France)} L'Onde Electrique, vol 62, June-July 1982, p 67-71 In French

The applications of electronic flight control systems (EFC) to the amelioration
of engine troubles and to automatic pilot systems are reviewed Nominal instabili-
ties are automatically corrected in-flight through commands implemented by
electrohydraulic servocontrols responding to preset tolerances for the fight en-
velope parameters, including arspeed, altitude, pitch, route, and landing func-
tions EFC systems permit the use of arcraft configurations which expenence
instabilities which could not be handled by a human piot, but can be electronically
altered so that control of the aircraft appears similar to simple mechanical link-
age Digitized control of a modern aircraft 1s noted to require over 400,000
operations/sec, with control decisions being weighted toward safety through
calculations of the probabiity of occurrence of destabilizing events and an as-
sessment of the total effect a command decision will have on the aircraft It 1s
concluded that progress toward introducing new control stragegies 1s slow, in
order 1o mantam the accuracy and operability of preexisting systems M SK

A82-39323 Arr-air collision avoidance systems (Systémes d'an-
ticollision air-air). A Michei (Direction Generale de {'Aviation Civile, Service
Technique de la Navigation Aénienne, Pans, France) L’'Onde Electnque, vol 62,
June-July 1982, p 72-82 10 refs In French

Methods of improving air-to-air collision avotdance through ground based ac-
tions are asserted to resige in flow control, by restricting the number of flights to
levets which can be handled by available controlier personnet aided by comput-
ers and radar An on-board collision avoidance system 1s offered as a means to
amehorate the workioad on the ground The systems tested thus far have oper-
ated between 1520-1620 MHz and work multilaterally, obtaining identification of
nearby aircraft, their relative distance, altitudes, and characternizing their ap-
proach paths Attention is given to vanous systems developed as prototypes for
operational systems, noting that the FAA 1s requinng that any system used be
compatible with ATC Charactenstics of the Discrete Address Beacon System
introduced In 1980 are presented, including methods for the suppression of er-
roneous data Problems in perfecting the control logic for the detection systems
are discussed MSK

AB2-39358 # The unsteady motion of a wing traveling at subsonic
speed above a plane (Neustanovivsheesia dvizhenie kryla s dozvukovo:
skorost'iu nad ploskostiu). E A Krasi'shchikova Revue Roumaine de Math-
ématiques Pures et Appliquées, vol 27, no 3, 1982, p 363-370 In Russian
An analysis 1s presented of the plane-parallel flow of a compressible fluid
excited by a thin wing moving at subsonic speed above a plane, the motion of the
wing taken to begm from a state of rest The aerodynamic problem 1s viewed as
a combination of boundary value problems with a moving boundary for the two-
dimensional wave equation Each of these problems s solved by the method of
integral equations in characterisic coordinates The velocity potential 1s repre-
sented in recursive formulas, which make it possible to analyze the interaction of
the wing and plane for arbitrary moments of time BJ

AB82-39359 # The rectangular wing with semunfinite span in nonlinear
theory (Der rechteckige flugel halbunendlicher spannweite in der nichtlin-
earen theorie). S Turbatu (Bucuresh, Universitatea, Bucharest, Rumania) Re-
vue Roumaine de Mathématques Pures et Appliquées, vol 27, no 3, 1982, p
419-422 10 refs In German

In an investigation of unsteady flow, use 1s made of an approach considered
by Teipel (1964}, Hosokawa (1964}, and Ruo (1974) Its assumed that unsteady
effects are superimposed on steady flow, taking into account a consideration of
these effects in the first order The concepts employed in connection with the
solution of the nonlinear differential equation are swmilar to those used by Os-
watitsch and Keune (1955) for the steady flowfield A boundary-value problem
In two parts regarding the potentiai of a rectangular wing with semunfinite span
In a state of harmonic oscillations is also solved, taking into consideration the case
of unsteady transonic flow In a nonlinearized treatment GR

A82-39374 Optimal control application in supersonic awrcraft per-
formance. C -F Lin (Michigan, University, Ann Arbar, M) I[EE Proceedings, Part
D - Control Theory and Apphcations, vol 129, pt D, no 4, July 1982,p 113-117

In the present investigation, the aerodynamic and engine characteristics of a
typical ightweight high thrust/weight ratio fighter are modelled as continuous
functions of a state vanable, the Mach number This approach provides the
possibilty for a smooth application of optimal control theory By introducing a set
of dmensionless vanables, general results are obtained for an entire class of
vehicles with similar physical charactenistics Numencal solutions are presented




A82-39399

to show the charactenstics of the optmal trajectory, taking into account the
optimal control features for guiding the arrcraft along a particular trajectory A
description 1s presented of the general properties of optimal trajectories These
properties are used to solve any particular optimal trajectory which depends on
the terminal conditions and the physical constraints GR

AB82-39399 1 Application of the sequential optimization method to
the tuning of the natural frequencies of gas-turbine engine compressor
blades (Primeneme metoda posledovatel'nol optimizatsii k ostroike chas-
tot sobstvennykh kolebann lopatok kompressora GTD). A B Roitman, V P
Afanas'ev, T F Mikhailova, and S P Omel'chenko Problemy Prochnost, July
1982, p 86-89 5 refs In Russian

The optimum tuning of the natural frequencies away from the dangerous reso-
nance range s carried out for laterally oscillating turbine blades using the max-
imum blade profile thickness as the control function The control range i1s limited
by the tolerance on the blade geometry A quality functional i1s obtained which
provides a way to tune the natural frequencies with allowance for the constraints
involved VL

AB82-39403 T Problems in the simulation of correlation-extremal navi-
gation systems (Problemy modelirovaniia korreliatsionno-ekstremal'nykh
sistem nawvigatsii). V | Alekseev and V P Tarasenko (Tomskn institut Av-
tomatizrovannykh Sistem Upravleruia 1 Radioelektromki, Tomsk, USSR)  Elek-
tronnoe Modelirovame, vol 4, July-Aug 1982, p 80-83 9 refs In Russian

A general scheme for the simulation of correlation-extremal navigation sys-
tems 1s described, and problems of the synthesis and analysis of these systems
which can be implemented through hybnd computers are exammned Apphed
programs developed for the simulation of correlation-extremal navigation sys-
tems are briefly characterized BJ

A82-39404 t Simulation of correlation-extremal receivers of signals
from sampling-phase radio-navigation systems (Modelirovanie korreliat-
sionno-ekstremal'nogo priemnika signalov  impul'sno-fazovykh ra-
dionavigatsionnykh sistem). | M Egorov and A M Korkov (Tomski
Gosudarstvennyt Universitet, Tomsk, USSR) Elektronnoe Modelirovanie, vol 4,
July-Aug 1982, p 84-89 6 refs In Russian

The paper examines the simulation of correlation-extremal navigation systems
according to radio fields created by sampling-phase radio-navigation systems
Particular attention 1s given to the simulation software, and the synthesis of a
correlation-extremal receiver is considered for a Loran-C type system 8J

A82-39467 1 The use of analog computers in sofutions of inverse
problems of heat conduction for the identification of boundary conditions
on the surfaces of gas-turbine-engine parts on the basis of temperature-
measurement results (Ispol'zovanie AVM v resheniiakh obratnykh zadach
teploprovodnosti dlia identifikatsn granichnykh uslovi na poverkhnos-
tiakh detalel1 GTU po rezul'tatam ikh termometrirovaniia). 8 D Bieka,V N
Khimenko, and S M Chepaskina (Akademna Nauk Ukrainskot SSR, Institut Tekh-
nichesko Teplofiziki, Kiev, Ukraiman SSR) Promyshiennaia Teplotekhrika, vol
4, July-Aug 1982, p 53-59 5 refs In Russian

Methodological features and computational results are considered for two
types of inverse problems of heat conduction without heat removal in the inner
zone and with heat removal The first case is llustrated by the nonstationary
problem of determining convective heat transfer from the gas to the stator above
moving blades and to noncooled moving blades, while the second case s illus-
trated by the stationary probtem of determining convective heat transfer from the
gas to cooled nozzle blades These two problems are treated by analog computa-
tion on the basis of the tinte ditference method, an implicit scheme using the
Liebman method 1s apphed to the nonstationary problem Errors ansing in the use
of this approach to solve inverse heat-conduction problems are examined BJ

AB2-39482 t Turbulent boundary layer on a porous surface with in-
jection at various angles to the wall (Turbulentnyi pogranichnyi sloi na
poristykh poverkhnostiakh pri vduvakh pod raznymi uglami k stenke). V
M Eroshenko, A A Kiimov,and L S lanovski Akademua Nauk SSSR, Izvestua,
Mekhanika Zhdkost 1 Gaza, May-June 1982, p 59-64 13 refs In Russian
Experimental results are presented on turbulent boundary layers on porous
plates in the case of uniform injection directed at vanous angles to the wall (15,
25, 40,75, and 90 deg) The data disclose the influence of the intensity and angle
of injection on the profiles of averaged and fluctuating velocities, charactenstic
thicknesses, surface triction, and turbutent shear stresses i the boundary layer
It 1s shown that moderate injections at angles to the flow are more effective in
terms of protecting the surface than the commonly used normal-incidence njec-
tion BJ

A82-39539 '‘uistening’ systems to increase aircraft structural safety
and reduce costs. C D Baley and W M Pless (Lockheed-Georgia Co , Man-
etta, GA) Lockheed Horizons, Summer 1982, p 17-22

Applications of acoustic emissions (AE) techniques to in-fight momitoning of

492

fatigue stresses teading 10 parts failure s discussed Due to inherent ditficulties
n designing all flows out of an aircraft, the deficiencies present in visuat inspec-
tion, and the existence of many hard-to-reach critical areas, the use of AE tor
ifetime surveilfance of potential fatigue-prone components of arcraft 1s offered
as an effective means to prevent fallure Piezoelectric or capacitive devices are
employed to detect AE onginating from corrosion, stress-corrosion cracking, and
crystal dislocation movements The sensors are tuned to ranges oulside of nor-
mal structural vibration and situated in areas known for potentiat flaws, some-
times in arrays which serve to locate a flaw through tnangulation Performance
on board the KC-135 arcraft is cited as evidence tor the cost-ettectiveness of AE
stress monitoring MSK

A82-39540 The fourth dimension. R L Hembold and M F Leffler
(Lockheed-Cahforma Co , Burbank, CA) Lockheed Horizons, Summer 1982, p
24-30
Problems and solutions for introduction of the Lockheed tour-dimensional {4-D)
fight management system (FMS) into regular airiine traffic are explored The 4-D
system 1s operated totally by the fight management computer, which directs the
plane to appropnate altitudes and speeds for minmum fuel consumption over the
entre fight The altitude 1s increased as fuel 1s consumed and the awrcraft
becomes lighter integration of the system into current air trathc nvolves including
accurate wind data, initial estimates of arrival time and options for the fight path,
a suthicient capacity for ATC control metering and spacing procedures, and
accuracy of high enough order to reduce ATC workloads Flow integration pro-
ceeds 100 mi from the airport and the necessity for a holding pattern results in
a revectoring for approach once a go-around has been completed it s noted that
NWS forecasts are inadequate in terms of accuracy of available wind data
MSK

AB2-39718 The technological aspects of titamum application in the
TU-144 aircraft structure. S A Vigdortchik and A N Tupolev in Titarwum and
titantum alloys Scientific and technological aspects Volume 3 (A82-39626
19-26) New York, Plenum Press, 1982, p 2181-2193

The development of techmiques leading to the construction of significant por-
tions of the TU-144 aircraft with htanium alloys 1s reviewed Statishcal data from
expenments indicated that hydrogenation of the structural matenal and subse-
quent slow-rate faillures could be controlied by vacuum low-temperature anneal-
ing, in addition to chemical miling combined with refining The relatonship of
nitrogen and oxygen surface content introduced by heating, cutting, and mul-
tilayer welding to fatigue, slow-rate failure, and creep were aiso established
statistically Automatic inert-gas welding in sealed chambers was found to control
the failure-producing elemental contents Carbon contamination of surface layers
was reduced by chemucally etching and removing 0 2-05 mm of the surtace
Finally, salt-stress corrosion was determined to be mtmmal in the expected oper-
ating temperatures of the titamum matenals MSK

A82-39727 Remotely piloted vehicles; International Conference,
2nd, Bristol, England, April 6-8, 1981, Conference Papers and Supplemen-
tary Papers. Conference sponsored by the Royal Aeronautical Society.and
University of Bristol Bnstol, England, University of Bristol, 1882 Conference
papers, 172 p, Supplementary papers, 57 p (For individual tems see AB2-39728
to A82-39750) B
Advances In system components, performance, and sensor systems Ol
remotely piloted vehicles and unmanned vehicles are reported The impacts and
applications of RPVs on combat situations and costs are discussed, along with
the vanous configurations of fixed wing and helicopter platforms, and Canadian,
Bntish, and U $ efforts in RPV devetopmental programs Attention 1s given to the
varous sensors which an RPV may carry, including radar, TV cameras, IR scan-
ners, radiometers, and dead reckoning guidance systems The design of al-
gonthms for terrain following systems 1s descnbed, as are sensor stabilization
requirements and images received from remote sensors Attention is given to the
use of radio controlled aircraft in pollution studies, propulsion systems for RPVs,
and image onentation for RPV ground station crew members MSK

AB2-39728 # Unmanned aircraft in future combat. W D Simpson (Bnt-
1sh Aerospace Public, Ltd, Co , Dynamics Group, Stevenage, Herts , England)
In Remotely piloted vehicles, International Conference. 2nd, Bristol, England,
Apnl 6-8, 1981, Conference Papers (A82-39727 19-01) Bnstol, England, Uruver-

-sity of Bnstol, 1982, p 21-25

An assessment of the total effect of unmanned vehicles on armed forces 15
presented The U S Army Aquia 1s noted to provide reconnaissance capability
in a ixed wing aircraft form, while tethered helicopter platforms and drone dingi-
bles show promise of fulfilling the same needs at lower cost Explosives delivery
to targets at a distance have reached the level of cruise missiles, which are
completely dependent on internal sensors and processors once launched Simi-
tar autonomous vehicles, piston engined, can be used to jam radar, dispense
chaff, and are called harassment drones Production costs increase with the
degrese of sophishication of the system, including addition of IR sensors, jam-free
radio, and personnel training required for control and retneval The autonomous




systems are nominally used in large numbers and fly at high altrtudes to retain
hine-of-sight communications MSK

AB2-39729 # Horses for courses in RPV operations. R G Austin and
C J Roberts (ML Aviation Co, Ltd, Bnistol, England) In Remotely piloted vehi-
cles, [nternational Conference, 2nd, Bristol, England, April 6-8, 1981, Conference
Papers (A82-39727 19-01) Bnsto!, England, University of Bnstol, 1982, p
3.1-318

Different configurations and capacities, the increase of cost with complexity,
and examples of RPVs are examined The highest cost savings engendered by
use of RPVs is noted to be the statoring of the pilot in a refatively benign
environment, while additional benefits are ganed from civilian applications such
as crop spraying and pollution monitoring, a smaller target in combat situations,
and the reduction in support crew necessary for military apphcat:ons Although
the range i1s generally imuted to a quarter mile from the controller, repeated fiights
may be made for photographic purposes Operation and components of a mir-
mal system are descrnbed, and means of extending the range, addition of a TV
camera, uses of helicopter-type vehicles, and retrieval by netting are reviewed
Attention I1s also given to equipping RPVs for flight in severe weather, reduction
of noise, shielding the RPV IR emissions, and standards for the production of
RPVs MSK

AB82-39730 # Short range tactical RPH system. M J Breward (West-
tand Helicopters, Ltd , Yeovil, Somerset, England} in Remotely piloted vehicles,
International Conference, 2nd, Bristol, England, April 6-8, 1981, Conference Pa-
pers (A82-39727 19-01) Bnistol, England, Uriversity of Bristol, 1982,p 4 1-4 12
S refs

Design features of a remotely piloted helicopter (RPH) for use in surveillance
and as an observation post are discussed The RPH s intended for use in the
forward combat zone and needs high mobility, rapid deployment, flexibility of
response, and rapid response Performance requirements include all weather
operation, 24-hr capability, a 10-km radius of action, a response time less than
10 min, and real time data flow Attention is given to the sensor system with
look-up ability, using tow-light TV or IR scanner The characteristics of the Wisp
and Wideye RPHs are described, «ncluding payloads of 30 and 25 kg, respec-
tively, and all up weights of 125 and 85 kg Command links are achieved with low
frequency transmissions lasting short periods, with 30-60 sec intervals of silence
Dead reckoning with meteorological input alone i1s recommended for overcoming
the dangers of ECM MSK

A82-39731 # Canadair rotary wing technology development. A S
Clark (Canadarr, Ltd , Montreal, Canada) !n Remotely piloted vehicles, interna-
honal Conference, 2nd, Bnstol, England, Apnl 6-8, 1981, Conference Papers
(A82-39727 19-01) Bristol, England, University of Bristal, 1982, p 51-513
Design, performance, and operational features of the Canadair CL-227 rotary
wing RPV are detaled The CL-227 1s intended as a survelllance and target
acquisiion system transmitting in real tme, operating in the short-to-medium
range battlefield locations, and controlled by mobie umits A rotary winged con-
-~hguration permits take-off from unprepared ground and hovering over target
careas The vehicle s modular in design, comprising power, rotor, and control
tunits A Wankel engine has been successfully employed during testing, and rotor
blades are made of Kevlar with a foam core The control module contans sensor
+and telemetry equipment for microwave relay and operation with four degrees of
freedom Attention 1s given to the development of a transfer function suitable for
mamntaining the aerodynamic stability of the vehicle A total of 300 flights had been
performed by 1980, and test procedures are described MSK

AB2-39732 # U.S. Army remotely piloted vehicle program. J K Mar-
stiller (US Army, Aviation Research and Development Command, St Lous,
MO) In Remotely piloted vehicles, International Conference, 2nd, Bristol, En-
gland, Apni 6-8, 1981, Conference Papers (A82-39727 19-01) Bnistol, England,
University of Bristol, 1982, p 6 1-65
The U S Army full scale engineering development program for the Aquila RPV
15 descnbed Aquila s ntended as an artllery aid to provide target acquisiion,
permut first round fire for effect, allow artillery adjustment, and provide designa-
tion for laser guided projectifes out to maximum artlllery range The entire system
compnises the ar vehicle, a ground control station, remote ground terminal, a
hydraulic catapult launcher, a net type recovery subsystem, and support .equip-
ment Aquila s launched 10-15 km on the fnendly side of combat knes and fight
1s governed by preprogrammed internai commands covering waypomts with
toiter or jinking modes available by remote control, received in burst form The
vehicle carries a stabilized TV sensor with laser rangeﬁnder/desgnator and 1s
constructed to survive in nuclear, ballistic, and chemical environments,” and |n
worldwide cimatic conditions Operatlonal testing 1s scheduled for 1982
TMSK

AB2-39733 # Stabileye. R Stephenson (British Aerospace Public, Ltd ,
Co, Dynamics Group, Bristol, England) In Remotely piloted vehicles, Interna-
tional Conference, 2nd, Bnstol, England, April 6-8, 1981, Conference Papers

AB2-39734 #

A82-39738

(A82-39727 19-01) Bnstol, England, University of Bristol, 1982,p 7 1-7 12 6 refs

Performance, design, and matenals charactenstics of the Stabileye RPV,
which 1s used to define applications of RPVs, are detailled The Stabileye has
progressed through three versions, each featuning a twin-boom pusher engine
layout, with the most recent, the MK 3, carrying a maximum payload of 25 kg, a
50 m/sec or less top speed, and flight duration of one hour The MK 3 was
constructed to examine the effectveness of glass renforced plastics and honey-
comb core matenal for the fuselage, bulkheads, nose and rear body fainngs, and
the top iid, which conceals the payload and recovery parachute The wing s a
NACA 4415 profiie made of hot-wire cut polystyrene foam with multiple hardwood
spars and wood veneer/glass reinforced plastic skins A two-cylinder, 7-hp
power plant 1s interfaced with a pulse code modulated system The pnimary
sensor 1s a verhical gyroscope, with flight control electronics, a yaw rate gyro, and
a telemetry encoder MSK

The national dynamics 'observer' mini-RPV for tropical
operation. M Reed (Natal, University, Durban, Republic of South Afrnica) in
Remotely piloted vehicles, Internattonal Conference, 2nd, Bristol, England, Apnl
6-8, 1981, Conference Papers (A82-39727 19-01) Bnistol, England, University of
Bristol, 1982, p 91-99 7 refs

Resuits of testing program of a mini-RPV for cvil and military applications in
South Africa are reported The arframe was fabricated using epoxy resin/fiber-
glass and fire-retard low density styrofoam A two-stroke engine was chaosen,
developing 22 6 hp at 7200 rpm and a four-bladed propeller for reasons of
mamntaining engine speed Launch 1s from the roof of a car and power for servo-
units 1s denived from nickel-cadmium battery packs Program goals for additional
development of a rhombic-wing mini-RPY are outhned MSK

AB2-39735 # MACHAN - A unmanned aircraft flight research faciiity.
T G Hamilt (Marcori Avionics, Ltd , Rochester, Kent, England) In Remotely
piloted vehicles, International Conference, 2nd, Bristol, England, Apnl 6-8, 1981,
Conference Papers (A82-39727 19-01) Bnstol, England, University of Brstol,
1982,p 10 1-10 8 Research supported by the Ministry of Defence (Procurement
Executive)

The purpose of this paper s to introduce the MACHAN programme, or to give
it ¢'s full name, 'the prowision of an unmanned aircraft flight research facility’ This
programme 1s funded by MOD(PE) with a substantal PV input from Marcon
Avionics The 3 aspects of the programme covered are the awrcraft itself, the
supporting faciliies and, here, specificaily the ground station, and the programme
of experimental flying and payload tnals as 1t is currently envisaged  (Author)

AB2-39736 # Mini-RPV propulsion. L A Kolbo (Kolbo Corp , Anaheim,
CA) In Remotely piloted vehicles, International Conference, 2nd, Bristol, En-
gland, Apnl 68, 1981, Conference Papers (A82-39727 19-01) Bristol, England,
University of Bristol, 1982, p 13 1-134

Mini-RPV propulision systems which can deliver fight durations of four hours
at speeds between 100 and 200 kn are reviewed The reciprocating nternal
combustion engine 1s the favored choice because of fuel density, noise, heat
signature, and fuel consumption characternstics A two-cylinder configuration 1s
the most satisfactory choice due to lightness, carburation, and simpiicity The
engine components are preferably made of aluminum, chromium, and aluminum-
magnesium alloys to preserve weight-saving design goals and heat-tolerant
properties it 1s recommended that min-RPVs have a specific fuel consumption
of 0 8, with an aneroid barometer-equipped carburetor in order to adjust fuel-air
mixtures for height automatically An ignition system which delivers 40,000 v
open circuit 1s described, and features of propellers are discussed in terms of
performance and matenal considerations MSK

AB2-39737 # The application of small propellers to RPV propulsion.
A C Roberts (Briish Aerospace Public, Ltd, Co, Dynamics Group, Bnstol,
England) In Remotely piloted vehicles, international Conference, 2nd, Bristol,
England, Aprl 6-8, 1981, Conference Papers (A82-39727 19-01) Bristol, En-
gland, University of Bristol, 1982, p 14 1-14 10

Progress in the development of a data base for construction of propellers for
increasing the range and performance of small unmanned aircraft Is assessed
Compromuses are necessary in design of propellers due to different requirements
during cimb and dash fight modes, and options for areas to explore include
diameter and number of biades Restnictions include resulting size of the radar
target produced, the effect on forward looking sensors, recovery method, and
noise Small RPV propetlers operate in the middle of the critical Reynolds number
flow regime, encountening both lammar and turbulent flows while turning at
6000-8000 rpm A numericai mode! 1s developed for optimizing propeller effi-
ciency and a computer program i1s outlined for predicting performance Wind
tunnel tests of 05 m dam fixed-pitch 2-blade propeliers showed that current
predictions degrade in accuracy with increases in forward speed MSK

A82-39738 # The control and guidance unit for MACHAN. | F Cooper
and J A Birkenshaw (Marconi Avionics, Ltd , Rochester, Kent, England) tn
Remotely piloted vehicles, International Conference, 2nd, Bnistol, England, Apnil




A82-39739

6-8, 1981, Conference Papers (A82-39727 19-01) Bristol, England, University of
Bristol, 1982, p 16 1-16 11 Research supported by the Ministry of Defence
(Procurement Executive)

Details of the MACHAN development program for evaluating the unmanned
arcraft guidance achievable by a dead reckoning system aided by other systems
and sensors are presented An attitude and heading reference (AHRS) system
was concluded to require a vertical reference within 05 deg and a heading
reference of not more than 4 deg/hr, provide pitch, roll, and yaw rates for the
autopilot, operate digitally, possess navigation capabity and update, operate
within various mission profiles, and be amenable to mass production The AHRS
system constructed featured three single axis gyros, three accelerometers, a
dedicated real time microprocessor, and attitude recognition by reference to
gravity and initial data supplementary sensors, such as a single degree of free-
dom rate integrating gyro and acceterometer, pass data through the rmicro-
processor where magnetic heading and Doppler velocty data are also
considered MSK

AB82-39739 # US. Army remotely piloted vehicle supporting tech-
nology program. T D Gossett (U S Army, Research and Technology Labora-
tory, Moffett Field, CA) In Remotely piloted vehicles, International Conference,
2nd, Bnstol, England, Aprit 6-8, 1981, Conference Papers (A82-39727 19-01)
Bristol, England, University of Bristol, 1982, p 18 1-18 10 10 refs

Details of the US Army full scale engineering development program for the
RPV Aquila are described The system includes the air vehicle, a recovery sys-
tem, an air vehicle handler, a remote ground terminal, a ground control station,
a launcher subsystem, and a maintenance shelter With attention focused on the
propuision and antyam data link developments, it 1s noted that the data link
includes a command uplink, telemetry downlink, video downiink, and navigation
of the ar vehicle relative to the remote ground terminal Components of the
antyam modular integrated communication and navigation system comprise an
analog nuil steerer, modems with chopped chirp waveforms, a direct pseudo-
naise spread modem, and a phased array Ducted propellers were determined
to offer hugher takeoff, and quieter performance and efficiency than open propel-
lers Finally, operational features of the 20 hp test engines and the FLIR sensor
are provided MSK

A82-39740 # A terrain following system, an algornithm and a sensor.
E Skarman (Saab-Scania AB, Linkoping, Sweden) and U Rehammar (Telefonak-
tiebolaget L M Ercsson, Molndal, Sweden) In Remotely piloted vehicles, Inter-
national Conference, 2nd, Bristol, England, April 6-8, 1981, Conference Papers
(A82-39727 19-01) Bnstol, England, University of Bnstol, 1982, p 191-19 15
The development of a control logic for terrain following RPVs using radar and
laser sensors to detect possible obstacles at least 1300 m in advance 15 de-
scribed anatytically Limitations in the theory of near dyn ic systems are dis-
cussed in terms of filerng an nput command with a low pass filter to avoid
exceeding the mechanical environment stress imits of ali vehicle subsystems
The odeling of a dynamic system compnses two states of the kinematics, vertical
speed and altitude, the two states pitch of the vehicle dynamics, the flight control
system, which 1s an acceleration feedback system, and the low pass filter The
system is shown to have one input and seven functions with simple asymptotes
and control 1s confined to operating at height to height from time to time Inputs
to the command filter are developed along with decision rules, and two- and
three-dimensional simulation aigorithms are outlined MS K

AB82-39741 # Sensor stabilisation requirements of RPV's - A simula-
tion study. K G Narayanan, M Madhuranath, S K Bhat, and G Elangovan
(Aeronautical Development Establishment, Bangalore, India) In Remotely pi-
loted vehicles, International Conference, 2nd, Bristol, England, Apni 6-8, 1981,
Conference Papers (A82-39727 19-01) Bristol, England, University of Bristol,
1982, p 21 1-218 6 refs

The application of pilot simulator video displays to the development of sensors
for the stabihization of TV carrying RPVs s described " Either films with servo-
induced roll, yaw, and jitter or numerically generated images can be displayed
to the RPV TV sensor Parlicular attention 1s given to scaled geometric presenta-
tions which produce out-the-window views to pilots Requirements for the simula-
tion include accurate representations of objects, reflectance/radiance and
contrast, RPV sensor accourting for resolution, sensitivity, FOV, look angle,
siewing rate, iImage smear/tag, platform speed, direction, aititude, attitude, and
maneuvers The data link 1s imited by the range of operation, bandwidth, and
noise, and terrains are chosen for the approprate mission Block diagrams are
provided of the RPV sensor simulator and improvements necessary for the sys-
tem to be operationatl MSK

AB82-39742 # Radars for UMA. M Scorer ywarcon Avionics, Ltd, Re-
search Laboratory, Rochester, Kent, England) In Remotely piloted vehicles,
international Conference, 2nd, Bristol, England, Apni 6-8, 1981, Conference Pa-
pers (A82-39727 19-01) Bristal, England, University of an.tol‘ 1982,p 221-226

The impiementation of iightweight radar systems in unmanned arrcraft (UMA}
1s discussed Attention i1s given to the application of UMA to air defense as a
passive recelver system, carrying radiometers as a passive detector, and micro-
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wave, milimeter wave, and laser radars for target detection and ranging The
necessity of developing laser radars which operate at eyesafe wavelengths, such
as 10 micron CQ2 lasers, which are currently t0o heavy for UMA, 1s noted Data
gathered by a UMA radar system 1s ganed by means of a transmitter and a
receiver, then relayed along a ground Iink Milimeter wave radars permit the use
of 20 cm antennas on UMAs while maintaining an image resolutionof 25 mat1 5
km, operating at 100 GHz Flat plate printed circuit antennas several milllmeters
thick have been fabricated, permitting placement of the recewer on the same
substrate as the antenna Employing magnetrons for high power gamn 1s outlined

! MSK

AB2-39744 # Electnc propulsion for a mini RPV system. G R See-
mann and G L Harns (Developmental Sciences, Inc, City of Industry, CA) In
Remotely piloted vehicles, International Conference, 2nd, Bristol, England, Apnl
6-8, 1981, Supplementary Papers (A82-39727 19-01) Bnistol, England, Univer-
sity of Brstol, 1982, p 12 1-12 6 Contract No F33657-79-C-0508

" The advantages of electric propulsion, such as reliable instant-start, enhanced
survivatiity, possible higher performance and improved storability, have merited
further investigation Advances in the development of the ithium battery have
increased the payload performance to 200-300 Wh/Ib with the battery being the
prume factor of the propulsion system concept A point design system of the
mini-RPV is described based on predictions after a strawman mission, and stud-
es of current and advanced concepts of an electnc propulsion system are dis-
cussed in terms of the components of the system Temperature control 1s studied,
and performance estimates of the mini-RPV are outiined such as a speed range
of 60-150 kts, a clmb rate of 600 ft/min and an endurance of five hours The
system’'s potential use as an expendable vehicle to conduct surveillance, jam-
ming or kamikaze missions 1s foreseen RKR

AB2-39745 # Flight control systems for aenal targets. A W Bargery
and K W Rosenberg (Marconi Avienics, Ltd , Rochester, England) In Remotely
piloted vehicles, International Conference, 2nd, Bnistol, England, April 6-8, 1981,
Supplementary Papers (A82-39727 19-01) Bnistol, England, University of Bristol,
1982, p 17 1-17 18 Research supported by the Ministry of Defence (Procure-
ment Executive)

Aenal targets, a class of unmanned arcraft (UMA), present constramnts dif-
ferent from other classes of UMA The control system design I1s partiaily deter-
mined by data nk, tracking facilities, and range location The fight control
systems of two targets, the Jindivik, in operation for 25 years, and the Sea Vixen,
soon to be in operation, are described The Advanced Subsonic Aerial Target
(ASAT) fight control system 1s under development, and tts design approach,
which anticipates a more expendable target vehicle, 1s described The ground
station for the ASAT requires a hugh inutial investment, but the air vehicle requires
a minimal cost A comparison of each of these three systems is presented The
Jindivik has high operating skilis, the Sea Vixen has medium skills, and the ASAT
has low skills, while the Jindivik and the Sea Vixen require large crews and the
ASAT requrres a small crew Block diagrams of each UMA are included

RKR

AB82-39746 The design of a viewing system for near real time stereo
images from a UMA borne linescan sensor J A C Beattie (Royal Aircraft
Establishment, Farnborough, Hants, England) In Remotely piloted vehicles,
Irternational Conference, 2nd, Bristol, England, Apnl 6-8, 1981, Supplementary
Papers (A82-39727 19-01) Brnstol, England, University of Bnistol, 1982, p
201-203

Laboratory trials demonstrate a display of stereoscopic images, received in
data streams with a bandwidth of 512 kHz (-3 dB) The sensing and presentation
of the data are descrnibed An optical system consisting of a German television
lens of 10 2 mm focal length and an F number of 1 8 1s used The image plane
1s divided in two by a nght angle splitting prnism with each half talling on a separate
hinear array angled 7 5 degrees from the optical axis The two linear arrays
provide data alternately, which i1s converted to form a par of visibie mages The
demultiplexing system is explamed, as well as various methods of storing the
data The effect of cardboarding 1s less severe with this system as it has an
effective back drop The viewing system is described with its main probtem being
that a 90 degree twist in the image path 1s necessary for correct viewing The
proposed ar vehicle BAe (Filton) Stabileye Mkil 1s discussed In addition, it is
shown that excessive movement may cause severe blurring, leading to difficulties
n the fusion of the stereo pairs Fifty hines of hornizontal dispanty and 12 lines of
vertical disparity can be tolerated with a good stereo viewing faciity Two 4-bit
images have been successiully stored and extracted using look up table meth-
ods RKR

A82-39747 # Opto-electromcal bush-broom scanners for navigation,
reconnaissance and generation of digital data bases. O Hofmannand P M
W Navé (Messerschmitt-Bolkow-Blohm GmbH, Munich, West Germany) [n
Remotely piloted veticles, International Conference, 2nd, Bnstol, England, Apnil
6-8, 1981, Supplementary Papers (A82-39727 19-01) Bnstol, England, Univer-
sity of Bristol, 1982, p 20A 1-20A 3




A82-39750 # The design of a RPV ground station simulator. J Ford
and P G Thomasson (Cranfield Institute of Technology, Cranfield, Beds , En-
gland) In Remotely piloted vehicles, International Conference, 2nd, Bnstol, En-
gland, Apni 6-8, 1981, Suppiementary Papers (A82-39727 19-01) Bnstol,
England, University of Bristol, 1982, p 26 1-26 7 Research supported by the
Ministry of Defence (Procurement Executive)

A simulator complex has been designed representing the ground station envi-
ronment of a remotely piloted vehicle (RPV) system, in order to evaluate the
human factors of a ground control station such as the work load of the crew The
design requirements of the simulator are described, and the reasons for using a
mulbtcomputer design are explained The primary requirement of the simulator 1s
that it operate in real time, and a second requirement is that it be flexible in order
to accommodate specification changes in the system An example of the flexibility
of the system is that the memory requirement of the system has increased from
24 K bytes to 128 K bytes with no need to modify the framework or computing
capacity The goals In creating a ground control station are that it be able to
preplan missions for the RPV, to control and repian missions while the RPV s
arborne, and to interpret real time imagery Various diagrams are included

RKR

[

A82-39836 # Aerodynamic aspects of aircraft dynamics at high an-
gles of attack /AGARD Lecture/. K J Orhik-Ruckemann (National Aeronaut-
cal Estabishment, Ottawa, Canada) American Institute of Aeronautics and
Astronautics, Atmospheric Flight Mechanics Conference, 9th, San Diego, CA,
Aug 9-11, 1982, Paper 82-1363 22 p 37 refs

This paper presents a review of some of the flud dynamics phenomena that
are associated with the oscillatory fight at fugh angles of attack, with particular
emphasis on asymmetric shedding of forebody vortices, asymmetric breakdown
of leading edge vortices, the oscillatory motion of such vortices, and the time lag
between the motion of the vortices and that of the aircraft These phenomena
cause a number of important effects on the dynamic stability parameters at tigh

angles of attack {high alpha), such as strong nonlineariies with alpha, significant,

static and dynamic aerodynamic cross-coupling, large time-dependent and hys-
teresis effects, and a strong configuration dependence The need to consider all
the aerodynamic reactions n their vectorial form is emphasized, and the impor-
tance of the abovementioned effects on our prediction capabiliies of aircraft
behavior at high alpha 1s discussed Development of adequate mathematical
models 1s advocated and requirements for advanced wind tunnel techriques for
performing the necessary oscillatory experiments are described The oral
presentation i1s Wlustrated by movie films showing flow visualization on oscillating
models (Author)

A82-39882 On the state of technology and trends in composite
materials in the United States. J R Vinson (Delaware, University, Newark,
DE) in Composite materials Mechanics, mechanical properties and fabrication,
Proceedings of the Japan-U S Conference, Tokyo, Japan, January 12-14, 1981
(AB2-39851 19-39) Barking, Essex, England, Applied Science Publishers, 1982,
p 353-361 16 refs

In connection with the ongoing NASA Aircraft Energy Efficency Composite
Primary Aircraft Program a number of composite matenal structural components
have been installed on commercial arrcraft and are in service today The compos-
ite components involved include rudder, vertical fin, alerons, elevators, and hori-
zontal tail Attention is given to the use of graphite compaosites in commerciat and
military aircraft, F100 afterburner nozzle flaps made of carbon-polyimide com-
posite, the graphite-epoxy airframe of the Learfan 2100, the use of Keviar in
helicopters, the employment of Kevlar composites in sailplanes, the fabrnication
of the fifty foot long booms of the Space Shuttle from graphite epoxy, and the
use of Kevlar-epoxy in the design of many rocket motor cases Unfortunately,
cost and confidence are still major obstacles toward more use of composites In
the auto industry ,

AB82-39890 Tests of CFRP spar/rib models with corrugated web. Y
Tada, T Ishikawa, and E Naka: (Naticnal Aerospace Laboratory, Chofu, Tokyo,
Japan) In Composite materials Mechanics, mechanical properties and fabrica-
tion, Proceedings of the Japan-U S Conference, Tokyo, Japan, January 12-14,
1981 (A82-39851 19-39) Barking, Essex, England, Applied Science Publishers,
1982, p 461-470 5 refs '

Static strength tests are conducted on cantilever beams with corrugated web,
models of spars and rnbs used in arcraft structures, which are fabncated from
carbon fiber reinforced plastics The shear strength of the corrugated web, the
strain distnibutions, and the failure modes are evaluated for three types of models
having different corrugation depths and laminate constructions Results show that
the ultimate strengths of the webs are approximately equivalent to the shear
strength of flat specimens of the same laminate construction In addition, the
depth of the corrugation does not crucially change the strain distribution and the
static bending strengths, but does effect the fallure mode Strengthened layers

of the flange-web connections have little effect on the web strength The critical -

state of the webs can be identified by observing the magnitude of the surface
strans, not by the displacements ) NB
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A82-39896

AB2-39892 Evatuation of CFRP prototype structures for aircraft. Y
Nontake, T Kohda, Y Abe, F Yamauch, S Toyohira, K Mogami, H Aral, and
N Arata (Japan Defense Agency, Technical Research and Development Inst-
tute, Tachikawa, Tokyo, Japan) In Composite matenals Mechanics, mechanical
properties and fabrication, Pr'oceedlngs of the Japan-U S Conference, Tokyo,
Japan, January 12-14, 1981 (AB2-39851 19-39) Barking, Essex, England, Ap-
plied Science Publishers, 1982, p 478-486

The results of fight test programs to test the sutability of CFRP advanced
composites for atrcraft structures are presented The CFRP components tested
included a rudder and rear nose landing gear door of a supersonic traner, ground
spollers of a C-1 transport, and the outer leading edge stat rails of an antisubma-
rine patrol séaboat Proof load tests were performed on the ground to affirm that
the CFRP parts were as strong as conventional matenals The fight tests covered
stresses from velocity, altitude, angle of attack, and load tactor of the aircraft and
stress on the composite components Two and one-half years of fight data, with
inspections every 200 hours and 9 months, were combined with coin tapping tests
for external structural elements No rigidity degradations were observed on the
spoilers or the slat rails and ail test components were evaluated as remaning in
satistactory condition MSK

AB2-39893 Developments on graphite/epoxy T-2 nose landing
gear door. K Mogami, F Yamauchi (Japan Defense Agency, Technical Re-
search and Development Institute, Tachtkawa, Tokyo, Japan), Y Sakatan, and
Y Yamaguchi (Mitsubishi Heavy industnes, Ltd , Nagoya Aircraft Works, Nagoya,
Japan) In Composite matenals Mechanics, mechanical properties and fabrica-
tion, Proceedings of the Japan-U § Conference, Tokyo, Japan, January 12-14,
1981 (AB2-39851 19-39) Barking, Essex, England, Applied Science Publishers,
1982, p 487-493

Attention is given to the matenal systems and processing specially developed
for the graphite/epoxy composite door, among them unidirectional tapes, fabrics,
chopped fiber matenals, and semi-cocuring techniques To evaluate the durability
of the graphite/epoxy skin laminates, water absorption tests and fatigue tests are
performed at low, high, and room temperatures for the design required The
all-graphite/epoxy beam-fittings were fabnicated using the hot-pressing tech-
nique and tested to venfy the bearing and bending strength according to design
requirements The saving m weight came to 25% CR

A82-39894 Design, fabrication and qualification of the T-2 compos-
ite rudder. F Yamauch, K Mogami (Japan Defense Agency, Technical Re-
search and Development Institute, Tachtkawa, Tokyo, Japan), T Fukul, and T
Sato (Fuy Heavy industnes, Ltd, Aircraft Engineering Div , Utsunomiya, Tochig,
Japan) In Composite matenals Mechanics, mechanical properties and fabrica-
tion, Proceedings of the Japan-U § Conference, Tokyo, Japan, January 12-14,
1981 (A82-39851 19-39) Barking, Essex, England, Applied Science Publishers,
1982, p 494-503
It 1s pointed out that this 1s the first prnmary control surface to be flight tested
in Japan The rudder has a span of 1 53 m, a 0 71-m chord at the midspan, and
an area of 1 05 sq m The design involves a single-spar, full depth honeycomb
sandwich structure Graphite/epoxy s used for the skins, spar, upper and lower
closure ribs, and leading edge nbs The graphite/epoxy parts make up approxi-
mately 40% of the total weight The spar and closure nibs are precured and
bonded to the sandwich assembly after the skins are cured Nine precured
leading edge nbs are attached with cherry-lock fasteners in addition to normal
adhesive bonding it is noted that a conservative design approach was used and
that the pnmary objectives were to obtan actual production expenence and
in-service operational expenence for a composite primary control surface
CR

'

A82-39895 Development of the advanced composite ground
spoiler for C-1 medium transport aircraft. F Yamauchi, K Mogarm (Japan
Defense Agency, Technical Research and Development Institute, Tachikawa,
Tokyo, Japan), H Masaeda, and T Shirata (Kawasak: Heavy Industnes, Ltd,
Aircraft Div , Kagamihara, Gifu, Japan) In Composite matertais Mechanics, me-
chanical properties and fabncation, Proceedings of the Japan-U S Conference,
Tokyo, Japan, January 12-14, 1981 (A82-39851 19-39) Barking, Essex, England,
Applied Science Publishers, 1982, p 504-512

The research and development program for the graphite/epoxy ground spoller
for the C-1 medium transport arcraft 1s discussed The design requirement was
that the spoiler provide strength and rigidity not tess than the baseline spoiler in
addition to interchangeability The design analysis was done by finite element
method and the detail design configurations of major structural components were
evaluated by trade-off tests in the initial design phase, showing that the compo-
nents met design requirements Successful environmental characteristic tests
were also conducted The scatterng charactenstic of the Gr/E for static and
fatigue strength were obtained and found to be significantly superior to that of
aluminum alloy Full scale verification tests were aiso passed CD

'

A82-39896 Fabrication of CFRP prototype structure for aircraft
horizontal tail leading edge slat rall F Yamauchi, K Mogami (Japan Defense
Agency, Technical Research and Development Institute, Tochikawa, Tokyo, Ja-
pan), K Suzuki, T Kiho, and T tkuyama (Shin Mewa industry Co, Ltd, Kobe,




A82-39897

Japan) In Composite matenals Mechanics, mechanical properties and fabrica-
tion, Proceedings of the Japan-U S Conference, Tokyo, Japan, January 12-14,
1981 (AB82-39851 19-39) Barking, Essex, England, Applied Science Publishers,
1982, p 513-520

Results of a fabrication study and matenals properties tests of an advanced
composite horizontal tail leading edge slat rail for the Japanese PS-1 STOL
antisubmarnne warfare seaplane are presented The slat rail was fabricated of
carbon fiber satin cloth and a bisphenolic epoxy resin matnix, with co-curing by
vacuum injection Static tests were performed to 100 and 180% of the design
load imit and satisfactory results were obtained Coating the siat rail with silicon
grease resulted in good resistance to salt spray, although stiffness was reduced
5% after 24,000 cycles High and low temperature environmental tests produced
no degradation in the material The composite siat rails had been flown for 1000
hr in flight tests by 1978 and performed to specification MSK

A82-39897 Development status of a composite vertical stabilizer
for a jet traner. K Takag and S Idei (Fup Heavy Industries, Ltd, Asrcraft
Engineering Div , Utsunomiya, Tochigi, Japan) In Composite matenals Mechan-
ics, mechanical properties and fabncation, Proceedings of the Japan-U.S Con-
ference, Tokyo, Japan, January 12-14, 1981 (A82-39851 19-39) Barking, Essex,
England, Applied Science Publishers, 1982, p 521-528

Progress In a program to develop a composite materials vertical stabilizer for
the next generation Japanese transonic military jet trainer i1s described Focusing
on graphite/epoxy materials, the tests to date cover small elements, compo-
nents, and full scate main box trials The stabilizer 1s about 2 4 m long with an area
of 10 sq m, containing a two-spar muitmb structure Al component parts are
graphite/epoxy except the rnibs and root fittings, which are aluminum Tests have
been run to examine the moisture temperature effects, rigidity, stramn, and static
loading to fallure Results have indicated no inherent difficulty in accepting a
composite stabilizer on the trainer MSK.

A82-39929 Fasteners for composite structures. R T Cole, E J
Bateh (Lockheed-Georgia, Co, Manetta, GA), and J Potter (USAF, Wnight
Aeronautical Laboratonies, Wnght-Patterson AFB, OH) (Symposium on Jointing
in Fibre-Reinforced Plastics, London, England, July 13, 14, 1982 ) Composttes,
vol 13, July 1982, p 233-240 16 refs

The four basic problems with fasteners for composites - galvanic corrosion,
galling, instaltation damage, and low pull-through strength - are identified Seven
special fastener systems for use in composttes - bigfoots, semi-tubular nvets,
Cherry Buck nvets, stress-wave nvet systems, groove proportioned lockbolts,
composite fasteners, and self-tapping screws are described Survey resuits are
shown indicating that flush, low-load transfer, composite-to-composite joints are
the most common in current composite structures The rationale for selecting the
flush head configuration as the modification considered is presented Test resuits
indicate that 100 deg tension countersink fasteners are the best for sheet thick-
nesses in excess of the head height (Author)

AB82-39930 On the bearing strengths of CFRP laminates. T A Coll-
ings (Royal Aircraft Establishment, Structures Dept , Farnborough, Hants , En-
gland) (Symposwm on Jointing in Fibre-Reinforced Plastics, London, England,
July 13, 14, 1982 ) Composites, vol 13, July 1982, p 241-252 12 refs
Bearing strength measurements have been made on zero, + and - 45, zero,
90 deg and 90 + and - 45 deg carbon fiber reinforced plastic (CFRP) laminates
made from three different fibre/resin systems, HTS/914, XAS/914 and HTS/HC
3501 Equations have been derived for predicting the ultimate bearing strengths
of constrained pin-loaded holes using a semiempirical approach, and considering
the physical conditions governing faillure at the hole edge Experimental results
are presented and these show good agreement with those predicted for each of
the laminate configurations and fibre/resin systems used (Author)

AB82-39996 T Numerical sotution of a problem concerning transonic
flow past a wing-fuselage configuration (Chislennoe reshenie zadachi ob
okolozvukovom obtekanii kryla s fiuzeliazhem). V | Savitskn (Tsentral'ny:
Aerogidrodinamicheskn Institut, Moscow, USSR) Gidromekharika, no 46, 1982,
p 41-47 8 refs In Russian

Nonwviscous transonic flow past an arbitrary wing-fuselage configuration 1s
analyzed within the framework of the small-perturbation theory A relaxation
method 1s used in conjunction with a finte-difference scheme Finite-difference
approximations for the relaxation equation and boundary conditions are selected
by using nonstationary analogy To illustrate the method, calculations are carned
out for several different wing-fuselage configurations VL

AB2-40051 Noise pollution and airport regulation. J L Helms (FAA,
Washington, DC) Journal of Air Law and Commerce, vol 47, Spring 1982, p
405-412

Methods are proposed of reversing the trend of curfews and other hmitations
on arport use that have been adopted across the U S n the name of noise
reduction or environmental protection The economic problems caused by airport
restrictions are discussed along with the drawbacks of various types of restnc-
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tions The situation in White Plains, New York I1s used as an example of the
progress that can be made by holding htigation against restrictions 1n abeyance
and cooperating with the FAA to bring about quick improvements An example
of a beneficial rule 1s allowing the quietest planes to operate at rught rather than
banning night flights altogether, as was the case in White Plains The litigation
route 1s briefly discussed, and the remedy of seeking systematic solutions 1s
proposed, one combining legislation with FAA review CcD

A82-40052 O'Hare International Airport - Impervious to proposed
state efforts to limit airport noise. M J Pavlicek (Schaffenegger, Watson and
Peterson, Ltd , Chucago, IL) Journal of Air Law and Commerce, vol 47, Spring
1982, p 413-448 199 refs

The complexity of formulating a legally valid, technologically feasible, and
economically reasonable state regulation that effectively abates noise at O'Hare
International Arrport 1s demonstrated The federal responsibility for airport noise,
tederal preemption and the role of the airport proprietor, and the llinois Pollution
Control Board's jurisdiction over the airport noise proposal before it 1s briefly
discussed, while the proposal itself 1s dealt with in detail Particular attention 18
given to the vanance procedure which mandates that the airport propretor con-
sider certain noise abatement methods which are under the control of another
authornity Noise abatement activities that can be directly implemented by the
proprietor, those that require federal approval, and those that are controlled by
local zoning authonties are discussed cD

AB2-40057 Touchdown technology. J Moxon
vol 122, July 24, 1982, p 215-217

The introduction of widebodied jets brought on a need for modifications in tires,
brakes, and wheels to accommodate for weight Radial tires are being tested as
they offer a 15-20% weight reduction Also, tires made of Guayule, a wild desert
plant found in the southern United States and Mexico, are being tested The
evolution of brakes is discussed, with the most recent development being the use
of carbon disks as they absorb more kinetic energy than steel without overheat-
ing Carbon also offers weight reduction and long life, but a more cost efficient
production method 1s being investigated Variations in wheel production have
been minimal and the current focus is on safety improvements and the use of
titanium and aluminum alloys NASA 1s studying a new landing method which
nvolves the active control of landing gear so that forces transmutted to the
arframe are reduced RKR

Flight International,

A82-40124 Two-dimensional model studies of the impact of aircraft
exhaust emissions on tropospheric ozone. R G Derwent (Atomic Energy
Research Establishment, Harwell, Oxon, England) Atmospheric Environment,
vol 16, no 8, 1982, p 1997-2007 38 refs Research sponsored by the Depart-
ment of Environment

The potential effects of aircraft operations in the troposphere were investigated
with a two-dimensional (latitude-altitude) transport-kinetics model There appears
to be reasonable agreement between the present and previous studies that
aircraft operations may have already increased ozone concentrations in the
upper troposphere by up to a few per cent or so The corresponding increases
in the total ozone column amount to a few tenths of a per cent and may well have
partially offset any decrease due to the release of chlorofluorocarbons 11 and
12 (Author)

AB82-40276 # Flying quality requirements for V/STOL transition. C G
Carpenter, J Hodgkinson (McDonnell Aircraft Co, St Lous, MO), R H Hoh
(Systems Technology, Inc, Hawthorne, CA), and J W Clark, Jr (US Naval
Material Command, Naval Air Development Center, Warminster, PA)  Amencan
Institute of Aeronautics and Astronautics, Atmosphernic Flight Mechanics Confer-
ence, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1293 8 p 7 refs

A landing approach criterion showed excellent correlation of heave damping
and pitch-to-path coupling effects Blending schemes for transition from approach
dynamics to hover dynamics, and vice versa, correlated well with earlier NASA
results A time response critenon discnminated well between attitude and rate
systems in low speed and hover Pilot's command gain has a strong effect on
piioting charactersitics in all phases of transition (Author)

AB2-40287 # Flying qualities requirements for roli CAS systems.D G
Mitchell and R H Hoh (Systems Technology, Inc , Hawthorne, CA) Amernican
Institute of Aeronautics and Astronautics, Atmospheric Flight Mechanics Confer-
ence, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1356 9 p 8 refs Contract
No, F33615-80-C-3604

Command augmentation systems (CAS) are becoming essential components
for modern fighters A roll rate CAS utihizes an effective feedforward so that pilot
control inputs are compared directly to actual roll response Such CASs, as they
are used today, can be hmited in authorty with parallel direct inks, or full-
authority with high command gains The latter are the more interesting from a
handiing qualties standpoint Attention 1S given to gradient shaping, roll re-
sponses for conventional aircraft, rolt CAS gradients, roll ratcheting. imphcations
for the handling qualities standard, roll performance, linearity, the roll mode tme
constant, and aspects of sensitivity GR




AB2-40290 * # Flight-determined correction terms for angle of attack
and sideslip. M F Shafer (NASA, Flight Research Center, Edwards, CA)
American institute of Aeronautics and Astronautics, Atmospheric Flight Mechan-
1cs Conference, 9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1374 11 p
The effects of local flow, upwash, and sidewash on angle of attack and sideslip
{measured with boom-mounted vanes) were determined for subsonic, transonic,
and supersomic fiight using a maximum likelihood estimator The correction terms
accounting for these effects were determined using a series of maneuvers flown
at a large number of flight conditions in both augmented and unaugmented contro|
modes The correction terms provide improved angle-of-attack and sideslip val-
ues for use in the estimation of stability and control derivatives In addition to
detaiing the procedure used to determine these correction terms, this paper
discusses varnous effects, such as those related to Mach number, on the correc-
tion terms The use of maneuvers flown in augmented and unaugmented control
modes 1s also discussed (Author)

AB2-40294 * # The use of linearized-aerodynamics and vortex-flow
methods in aircraft design /invited paper/. J E Lamar (NASA, Langley
Research Center, Transonic Aerodynamics Div, Hampton, VA) American Inst-
tute of Aeronautics and Astronautics, Atmosphenc Flight Mechanics Conference,
9th, San Diego, CA, Aug 9-11, 1982, Paper 82-1384 17 p 41 refs

This paper deals with selected linearized-aerodynamic and vortex-flow meth-
0ds as apphed to arcraft design problems at high subsonic speeds In particular,
the NASA Vortex Lattice and Modified Multhopp methods are the linearized
techniques employed, and the suction analogy 1s used to provide estimates
associated with vortex-flow aerodynamics Many exariiples are given as to how
researchers at Langley have used these methods to design the high subsonic,
wing-mean-camber shapes for various configurations such as a supersonic trans-
port, high-aspect-ratio transport, trapezoidal highter wing, strake wing, tandem
wing, |9ingd wing, delta wing, and slender cranked wing Many of these have been
built, tested, and have had therr data compared with theory In additon, a tech-
mique for defining efficiently performing strake planforms for use in strake-wing
combinations 1s discussed, and further improvements in wing design are outlined
The fatter may be obtained by using hugher-orderad linear panel methods as well
as nonlinear-transonic methods (Author)

AB82-40348 Boeing's new 767 eases crew workload. R R Ropelew-
sl;n ( Af\fnat:on Woeek and Space Technology, vol 117, Aug 23, 1982, p, 40, 41,
43 (3 ff)

Detalls of the cockpit aviorucs and control switches and their operations in the
Boeing 767 aircraft are described Automation of the control and monitoring of
most aircraft functions has permitted elimination of the fiight engineer's station,
and all controls are now within reach of the pilot and copilot Each pilot s furnished
electronic atttude director and horizontal situation indicators and fight manage-
ment system control display units, in addition to shanng two centrally located 6
X 7 in electronic displays giving engine indication and crew alerts Standard
electromechanical gages remain as a redundant feature, while checkiist proce-
dures are reduced to a short time Flight paths and travel tmes are currently
being programmed for easy access loading into the flight computer for automated
guidance, with the computer tuning to navigations aids stationed along the fiight
path MS K

f

AB2-40395 # Summary of sting interference effects for cone, missile,
and aircraft configurations as determined by dynamic and static measure-
ments. B L Uselton and D R Haberman (Calspan Field Services, Inc , Arnold
Air Force Station, TN) American Institute of Aeronautics and Astronautics, Atmo-
sphenc Flight Mechanics Conference, 9th, San Diego, CA, Aug 9-11, 1982,
Paper 82-1366 16 p 21 refs
A summary of an AEDC technology program of sting effects on asrodynamic
measurements is presented Four different configurations - a 7-deg cone, 6-deg
sliced-base cone, missile and an aircraft - were tested in the wind tunnel Interfer-
ence effects were obtained by measurements of damping derivatives, static data,
surface pressures, and base pressures from subsonic to hypersonic Mach num-
bers The crtical sting limits were investigated as a function of frequency of
oscillation, model boundary layer, type of measurement, angle of attack, Mach
number, and configuration Compansons of wind tunnel and ballistic range data
are presented for the missile and arrcraft configurations Cntical sting length was
found to be dependent on the parameter selected as the interference indicator
(Author)

AB2-40417 * # NASA research in supersonic propulsion - A decade of

progress. L. H Fishbach, L E Sttt, J R Stone, and J B Whitlow, Jr (NASA,

Lewts Research Center, Cleveland, OH) A/AA, SAE, and ASME, Joint Propul-

siton Confarence, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1048
23p

(Previously announced in STAR as N82-26300)

AB2-40418 * # Propulsion opportunities for future commuter aircraft.
W C Strack (NASA, Lewis Research Center, Cleveland, OH) AJAA, SAE, and

497

A82-40434

ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1049 26 p 9 refs
(Previously announced in STAR as N82-26298)

AB2-40419 * # Summary and recent results from the NASA advanced
high-speed propeller research program. G A Mitcheil and D C Mikkelson
(NASA, Lewis Research Center, Cleveland, OH) AIAA, SAE, and ASME, Joint
Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper
82-1119 34 p 37 refs

(Previously announced in STAR as N82-26219)

AB82-40420 * # Performance of a 2D-CD nonaxisymmetric exhaust noz-

zle on a turbojet engine at altitude. D M Straight and R R Culiom (NASA,

Lewis Research Center, Cleveland, OH) AJAA, SAE, and ASME, Joint Propul-

sion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1137
27 p 14 refs

(Previously announced i STAR as N82-26241)

AB2-40422 * # Comparison of experimental and analytic performance
for contoured endwall stators. R J Boyle (NASA, Lewis Research Center,
Cleveland, OH) and J E Haas (US Army, Propulsion Laboratory, Cleveland,
OH) AIAA, SAE, and ASME, Joint Propuision Conference, 18th, Cleveland, OH,
June 21-23, 1982, AIAA Paper 82-1286 14 p 18 refs

(Previously announced in STAR as N82-26299)

AB82-40428 # Terrain following/terrain avoidance system concept
development. G D Young, Jr, W W Harrington, R L Overdorf, and E Ra-
chovitsky (USAF, Wright Aeronautical Laboratones, Wright-Patterson AFB, OH)
American Institute of Aeronautics and Astronautics, Guidance and Control Con-
ference, San Diego, CA, Aug 9-11, 1962, Paper 82-1518 8 p 6 refs Grant No

F33615-80-C-3617
The development of a real-time simulation of a terrain following/terrain avoid-
ance (TF/TA) system algonithm for use with an operating AFT!/F-16 simulator is
described The simulator is equippped with a control feel system, a single seat
cockpit, an earth/sky and a target/terrain projection system, and motion and
g-force provisions A 5000 1 scale scenario of western Europe was chosen with
night, dusk, and daylight capability in addition to ‘cloud cover and weather configu-
rations The TF/TA control system is considered in terms of a preptanned ground
track, with the mission proceeding from waypoint to waypoint, a computed flight
path, for optimized aircraft performance on trajectories within the rmission path,
and arrcraft control to follow the actual fight path A feasible directions algonthm
for obtaining the computed flight path 1s presented and operations are described
Further developments to complete the pilot-in-the loop strategies are discussed
MSK

A82-40429 * # Flight experience with a backup flight-controi system
for the HIMAT research vehicle. R W Kempel (NASA, Flight Research Center,
Edwards, CA) Amenican Institute of Aeronautics and Astronautics, Guidance and
Control Conference, San Diego, CA, Aug 9-11, 1982, Paper 82-1541 20 p
The NASA Dryden Flight Research Facility 1s conducting flight tests of two
remotely piloted, subscale, advanced fighter configurations, the tests are part of
the Highly Maneuverable Arrcraft Technology (HIMAT) project Closed-loop pn-
mary fight control 1s performed from a ground-based cockpit and digital com-
puter in conjunction with an up/down telemetry ink A sigruficant feature of these
vehicles 1S an on-board, digitally actwe, backup control system designed to
recover the vehicle in the event of a transfer from pnmary control Automatic
transfers occur upon certain crnitical ground or arrborne system malfunctions
Control modes are provided that enable a ground or airborne controlier to guide
the vehicle to a safe landing This paper descnbes the features, operational
development, and flight evaluation of the HIMAT backup flight control system
{Author)

AB82-40434 # Analytical design and validation of digital fight control
system structure. D B Mulcare, W G Ness, and R M Dawis (Lockheed-
Georgia Co , Manetta, GA) American Institute of Aeronautics and Astronautics,
Guidance and Contro! Conference, San Diego, CA, Aug 9-11, 1982, Paper
82-1626 11 p 17 refs

Flight controls applications continue to be a dominant driver of applied digital
technology, especially in the areas of fault-tolerant computer subsystems and
fight-critical assurance methods The present nvestigation 1s concerned with two
of the major digrtal flight system technology needs, taking into account system
validation technology and integrated methodology Attention is given to the inte-
gration of assurance actwities or provisions into the design process The problem
at hand I1s to formutate, develop, and vahdate an analytically based methodology
which can dependably yield a readily vaiidatable and mantanable digital flight
control system Questions of basic strategy are considered along with the techni-
cal approach, the control of complexity, a design description, aspects of system
validation, and questions of development methodology GR
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AB2-40483 1 Sport aircraft (Sportivhye samolety). S A lakoviev Mos-
cow, [zdatel'stvo DOSAAF SSSR, 1981 72 p In Russian

The development and character of sport aviation in the Soviet Union are dis-
cussed, with attention given to the historical background and the iine of Yak light
arcraft Non-Soviet sport arrcraft are also considered "Many color drawings of
sport aircraft are presented BJ

A82-40505 American Helicopter Society, Annual Forum, 38th, Ana-
heim, CA, May 4-7, 1982, Proceedings. Washington, DC, American Helicopter
Society, 1982 537 p (For individual items see A82-40506 to A82-40556)
Among the topics discussed are the aerodynamics, structural dynamics, pro-
pulsion, design, avionics, product assurance, structures and matenals, testing,
and acoustics of helicopters The papers presented cover optimum airloads of
rotors in hover and forward fight, the evaluation of verticat drag and ground
effect, helicopter vibration reduction by rotor blade modal shaping, the firuite
element analysis of bearingless rotor blade aeroelasticity, adaptive fuel controls,
digital full authority engine controls, helicopter autorotation assist concepts, and
the conceptual design of an integrated cockpit Also presented are papers on the
demonstration of radar reflector detection, avionics systems for helicopter inte-
gration, the adaptation of pultruston to the manufacture of helicopter components,
composite main rotor blades, optimum structural design, the in-plane shear test-
ing of thin panels, error minimization in ground vibration testing, and the prediction
of helicopter rotor discrete frequency noise ocC

A82-40506 # Theory and application of optimum airloads to rotors in
hover and forward flight. R C Moffitt and J R Bissell (United Technologies
Corp, Sikorsky Aircraft Div, Stratford, CT) In American Helicopter Society,
Annual Forum, 38th, Anaheim, CA, May 4-7, 1882, Proceedings (A82-40505
20-01) Washington, DC, American Helicopter Society, 1982, p 1-12 (For in-
dividual items see A82-40506 to AB2-40556)

A method I1s derived and apphied that predicts optimum Iift distnbution for rotors
n hover and forward flight A key feature of the method 1s that it 1s formulated
in terms of a matrix equation that gives a direct solution when wake geometry is
fixed An evaluation of the Theodorsen optimum static propeller theory, con-
ducted with the analysis, indicates that the theory is not nigorous It 1s shown that
the torque differential term omitted in that analysis i1s both finite and significant
With this term included, the optimum static propeller wake displacement velocity
15 not constant An optimized Black Hawk twist distribution in hover 1s shown to
closely approximate the classic inverse radius pitch distribution predicted by strip
momentum theory The resulting downwash, however, is constant only over the
inner 75% of the radius and substantial reductions occur in the tip region Pre-
dicted improvements in Black Hawk forward flight performance with optimized
azimuthally varying twist are sigmificant but the associated variable twist 1s com-
plex {Author)

A82-40507 # A new Transonic Airfoil Design Method and its applica-
tion to helicopter rotor airfoil design. J C {Jarramore and J G Yen (Bell
Helicopter Textron, Fort Worth, TX) In American Helicopter Society, Annual
Forum, 38th, Anahem, CA, May 4-7, 1982, Proceedings (AB82-40505 20-01)
Washington, DC, American Helicopter Society, 1982, p 13-23 28 refs

A new Transonic Airfoll Design Method has recently been developed which can
produce airfolls with desired aerodynamic, dynamic, and geometric charactens-
tics This new method is based on fundamental principles and utilizes efficient
techniques to provide a practical airfall design tool Compressibility and shock
wave terms are included in the method which evaluates families of velocity
distributions and selects the best one which wili satisfy the design objectives This
pressure distrtbution 1s used as input to a transonic inverse routine which calcu-
lates the coordinates of the section that will produce the desired velocity Using
this approach, sections can be produced that will provide desired levels of lift,
drag, and pitching moment at the design operating conditions This technology I1s
applied to the design of an aeroelastically compliant rotor (ACR) by designing
arfoils which produce favorable pitching moment and performance at design
Mach number and Reynolds number conditions (Author)

AB2-40508 # Recent advances in rotor technology at Boeing Vertol.
M A McVeigh and F J McHugh (Boeing Vertol Co , Philadelphia, PA) in Amer:-
can Helcopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Pro-
ceedings (A82-40505 20-01) Washington, DC, Amernican Helicopter Society,
1982, p 24-33

Results of a wind tunnel test on advanced rotor configurations present an
assessment of the benefits of advanced atrfoils, tip shape, blade chord, and blade
number A CH-47D model rotor with VR-7/8 airfoils was tested as a reference
rotor The advanced rotors, incorporating recently-developed VR-12/15 high
speed arrfoils, were tested to 231 knots in the wind tunnel and demonstrated an
improvement of 6 0% in figure of mert and 25% in cruse lift-to-effective-drag
ratio over a rotor with VR-7/8 airfoils The advanced airfoils show significant
improvements In stall nception imits, flying qualities boundartes and rotor noise
Improved blade tip shapes provide additional benefits in rotor noise and do not
reduce the stall inception boundary (Author)
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AB82-40509 * # Evaluation of an asymptotic method for helicopter rotor
airloads. A R Vadyanathan and G A Pierce (Georga Institute of Technology,
Atlanta, GA) In Amerncan Helicopter Society, Annual Forum, 38th, Anaheim, CA,
May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan
Helicopter Society, 1982, p 34-42 21 refs Contracts No NAS1-16222, No
NAS1-16817

(Previously announced in STAR as N82-21156)

A82-40510 * # An evaluation of vertical drag and ground effect using
the RSRA rotor balance system. R J Flemming (Urited Technologies Corp ,

. Sikorsky Aircraft Div , Stratford, CT) and R E Ernickson (NASA, Ames Research

Center, Moffett Field, CA) in Amernican Helicopter Society, Annual Forum, 38th,
Anaheim, CA, May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC,
American Helicopter Society, 1982, p 43-54 12 refs

A flight test program utihzing the Rotor Systems Research Aircraft (RSRA)
main rotor balance system was conducted to obtain data for the helicopter
configuration The test program s discussed along with the employed data reduc-
tion methods, and the results NASA 740, the RSRA used for the vertical drag
test, was in the standard helicopter configuration The 31-foot radius blades have
a linear twist of eight degrees and NACA 0012 airfoil sections Aspects of In-
strumentaton are considered, taking into account the data recording system, the
static cahbration facility, and aspects of data calibration and processing Attention
1s given to the test procedure, data analysis methods, balance measurements,
the ground effect, and vertical drag It i1s found that the RSRA rotor balance
system 15 capable of providing tugh quahty performance data The vertical drag
of the RSRA is 4%, compared to 2 9% predicted GR

AB82-40511 * # Effect of tip vanes on the performance and flow field of
a rotorin hover. H R Velkoff and T W Parker (Ohio State University, Colum-
bus, OH) In American Helicopter Society, Annual Forum, 38th, Anaheim, CA,
May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, American
Helicopter Society, 1882, p 55-64 7 refs NASA-sponsored research

Tests run with a singte bladed mode! rotor with a vane located at the tip of the
blade indicated sigruficantly increased performance under certain test conditions
Data reveal that a figure of merit increase of over one third occurred in hover
Flow visuahzation using $smoke revealed that a pair of vortices sprung from the
blade tp and the vane tip The vane tip vortex tended to roll up and over the
pnimary vortex The vortices in the wake became much less well defined with the
tip vans configurations (Author)

AB2-40512 +# An experimental investigation of a bearingless model
rotor nhover. S Dawson (U S Army, Aeromechanics Laboratory, Moffett Field,
CA) In American Helicopter Society, Annual Forum, 38th, Anaheim, CA, May
4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, American Hel-
copter Society, 1882, p 65-79 6 refs

A 1 79-m diameter model rotor was used to investigate the aeroelastic stability
of an isolated bearingless rotor blade in hover, and the results were compared
with theory Configurations tested included (1) an uncoupled configuration with a
leading and traling edge pitch link, (2) a cantilever pitch arm configuration with
a single pitch link on the trailing edge of the blade (three pitch link radial locations
were studied), (3) a cantilever pitch arm configuration with a single trailing edge
pitch ink (again three radial locations were studied), (4) a traling edge pitch link
location with -2 5 deg droop, and (5) a trailing edge pitch link location with 2 5 deg
precone Lead-lag damping was heavily dependent on pitch link radial location
at higher pitch angles for the cantilever pitch arm configurations studied Theoret-
cal predictions show stability trends quite well in almost all cases but show
discernble differences in damping at higher pitch angles (Author)

AB2-40513 # Whirl mode stability of the main rotor of the YAH-64
Advanced Attack Helicopter. L J Silverthorn (Hughes Helicopters, Inc , Culver
City, CA) In Amernican Helicopter Society, Annual Forum, 38th, Anaheim, CA,
May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan
Helicopter Society, 1982, p 80-89

The selection of the main rotor configuration for the YAH-64 helicopter was
based on the very favorable expenence with the combat-proven rotor system of
the OH-6A Light Observation Helicopter Results of an analysis conducted to
investigate the main rotor cyclic modes have shown an instability at the advancing
whirl mode frequency of 15 hertz The whirl mode instabiity was eliminated in
connection with design changes It is ponted out that the whirl mode instability
1s an aeroelastic phenomenon strongly dependent on coupling between hub
motion and blade pitch change motion Rotor support structure stiffening proved
to be effective in increasing whirl model stability boundaries GR

AB82-40514 # Helicopter vibration reduction by rotor blade modal
shaping. R B Taylor (United Technologies Research Center, East Hartford, CT)
In Amencan Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7,
1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan Helicopter
Society, 1982, p 90-101




The general vibration design critena currently used in helicopter rotor blade
design is placement of natural frequencies removed from integer frequenctes of
rotor rotation In thus paper, a theorstical approach s presented which demon-
strates that design consideration of blade mode shapes can be as important as
consideration of natural frequencies for vibration transmitted to the helicopter
fuselage A Modal Shaping Parameter is derived from the theoretical approach
that 1s a measure of blade modal vibration susceptibility A baseline blade design
1s then revised in accordance with minwmizing the value of the Modal Shaping
Parameter A comparison of hub vibration predicted by a fully coupled aeroslastic
analysis for the baseline and revised blade design shows a 70 percent reduction
In the contribution of the flatwise modes to vertical hub vibration as well as a 20-30
percent reduction in blade fatgue loading !t 1s demonstrated that the large
reductions in vibration resulted directly from desensitizing certain blade modes
to aerodynamic loading as predicted by the modal shaping approach  (Author)

il

AB2-40515 +# Correlation of predicted vibrations and test data for a
wind tunnel helicopter model. R Sopher and S B R Kottapall (United Tech-
nologies Corp, Sikorsky Aircraft Div, Stratford, CT) In Amencan Helicopter
Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-
40505 20-01) Washington, DC, American Helicopter Society, 1982, p 102-113
9 refs

The desirability to reduce helicopter vibrations has motivated the development
of a substructure vibration analysis The computer program involved 1s designed
to serve as a predictive and design tool for designing helicopters for low vibra-
tions The substructure analysis, (SIMVIB - Simplified Vibration Analysis) embo-
dies features which are necessary for vibration prediction Little 1s known about
the valdity and sensitvity of the conducted analysis A description is presented
of the results of a imited correlation study performed at model scale to examine
the method The correlations of fuselage vibrations and blade moments are
presented and discussed Sensitivities of analytical predictions to changes in
dynamic properties of the fuselage are shown In addition, a study 1s conducted
of the correlation of analysis and theory when higher harmonic control 1s apphed
to the rotor to mimimize fuselage vibrations GR

AB2-40516 # Wind tunnel modeling of rotor vibratory loads. R Gabel,
M Sheffler, F Tarzanin, and D Hodder (Boeing Vertol Co , Phitadelphia, PA) In
Amencan Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982,
Proceedings (A82-40505 20-01) Washington, DC, Amencan Helicopter Society,
1982, p 114-124

A tandem roter dynamic mode! has been designed, manufactured and tested
at the Boeing Vertol 20 x 20 ft V/STOL Wind Tunnel The model measures
vibratory hub loads with five independent measuring systems on each rotor This
four-bladed madel was flown at full scale tip speeds through a wide envelope of
awrspeeds and thrusts, achieving a maximum speed of 200 knots The various
measurement systems are discussed, calibration activities are reviewed and test
results are presented (Author)

AB82-40517 * # Finite element analysis for bearingless rotor blade
aeroelasticity. N T Swanen and | Chopra (NASA, Stanford Joint Institute for
Aeronautics and Acoustics, Stanford, CA) In American Helicopter Society, An-
nual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-40505 20-01)
Washington, DC, American Helicopter Society, 1982, p 125-139 18 refs Grant
No NCC2-13

A conventional articulated rotor biade has mechanical flap and lag hinges, a
lag damper, and a pitch bearing In connection with an interest in designs of
greater mechanical simplicity and increased maintainability, hingeless and bear-
ingless rotors have been developed A hingeless blade lacks the hinges and 1s
cantilevered at the hub it does have a pitch bearing for pitch control A bearing-
less design eliminates the hinges and the pitch bearing as well In the present
investigation of bearingless rotor blade characteristics, firnte element analysis
has been successfully applied to determine the solutions of the nontinear trm
equations and the lineanzed flutter equations of multiple-load-path blades The
employed formulation 1s based on Hamilton's principle The spatial dependence
of the equations of motion I1s discretized by dividing the flexbeams, the torque
tube, and the outboard into a number of elements GR

A82-40518 * # Civil heltcopter propulsion system rehability and engine
monitoring technology assessments. J A Murphy (Bell Helicopter Textron,
Fort Worth, TX) and J Zuk (NASA, Ames Research Center, Moffett Field, CA)
In Amencan Helicopter Society, Annual Forum, 38th, Anahem, CA, May 4-7,
1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan Helicopter
Society, 1982, p 140-149 16 refs NASA-supported research

A study to reduce operating costs of helicopters, particularly directed at the
maintenance of the propulsion subsystem, is presented The tasks of the study
congsisted of problem defimition refinement, technology solutions, diagnostic sys-
tem concepts, and emergency power augmentation Quantifiable benefits (re-
duced fuel consumption, on-condition engine maintenance, extended drive
system overhaul periods, and longer ol change intervals) would increase the
nitral cost by $43,000, but the benefit of $24 46 per hour would resuit in brea-
keven at 1758 hours Other benefits not capable of being quantified but perhaps
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more important include improved aircraft avilabihty due to reduced maintenance
time, potential for increased operating imits due to continuous automatic monitor-
ing of gages, and less time and fuel required to make engine power checks The
most important improvement ts the on-condition maintenance program, which wiil
require the development of algonthms, equipment, and procedures compatible
with all operating environments RKR

AB2-40519 # Adaptive fuel control feasibility investigation. R L Bol-
ton (US Army, Applied Technology Laboratory, Fort Eustis, VA) In Amernican
Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceed-
ings (A82-40505 20-01) Washington, DC, American Helicopter Sgcuety, 1982, p
150-155

Responstive, stable power control has been an important design objective since
the advent of the helicopter Many helicopters flying today, however, suffer from
less than desirable power response because of the difficulty in designing a sys-
tem which i1s rapid In rotor speed control over the entire operating envelope An
optimization regarding the response of engine power for all fight regimes would
'be particularly important in the case of a combat helicopter A description 1s
presented of an on-going program of investigation of adaptive fuet control con-
cepts utilizing existing full authonty electronic systems capabiity The concepts
developed in this program are being analyzed by use of a full dynamic computer
simulation of the engine/fuel control/airframe [t was found that fuel consumption
can be reduced as much as 10% by vanation of rotor speed for very specific
cruise conditions, 1 e , high speed, hugh altitude, and heavy load GR

AB2-40520 # 800 Shaft Horsepower Advanced Technology Demon-
strator Engine (ATDE) status update. D B Cale (US Army, Applied Tech-
nology Laboratory, Fort Eustis, VA) In American Helicopter Society, Annual
Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-40505 20-01)
Washington, DC,: American Helicopter Society, 1982, p 156-162
The objectives, engine design features, accomplhishments and current status of
the ATDE program are presented More than 1000 hours of engine and gas
generator testing have been accumulated, including performance, environmental
and durability testing, and objectives are being demonstrated and problems dis-
covered More than 1500 hours of aerodynamic component testing and 4000
hours of fuel system and mechanical component testing have also been done
In particular, the durabiiity demonstration was considered successful, but certain
redesign efforts, such as inlet separator performance and producibiity, compres-
sor durability, and bearing durability, are necessary and are being considered
RKR

AB2-40521 * # TF34 Convertible Engine System Technology Program.
K L Abdalla (NASA, Lewis Research Center, Cleveland, OH) and A Brooks
(General Elgctne Co , Lynn, MA) In American Helicopter Saciety, Annual Forum,
38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-40505 20-01) Washington,
DC, Amenican Helicopter Society, 1882, p 163-165 8 refs

The abiity of the helicopter to function efficiently at zero flight speed is counter-
balanced by a hmitation to rather low forward flight speeds An ability to fly
efficiently at high speed would provide very significant improvements in rotorcraft
productivity and economics The implementation of such improvements would
require the development of a sutable integrated power plant for both the vertical
and horizontal fight modes The engine should be a shaft output engine in the
vertical fight mode In the honzontal mode, the propulsor can be fan or propeller
A description 1s presented of a program concerned with the demonstration of a
convertible turbofan/turboshaft engne The program 1s nominally drected
toward the demonstration of a propulsion system for an X-wing aircraft However,
the principles being inveshgated are apphcable to any convertible turbofan/turbo-
shaft engine application At the current early stage of the program, no barrier
problems have become apparent, and interesting possibilities for high speed
rotorcraft fight are envisaged GR

A82-40522 # Digital full authority controls for helicopter engines. E
S Eccles (Dowty and Smiths industries Controls, Ltd, Cheltenham, Glos , En-
gland) In American Helicopter Society, Annual Forum, 38th, Anaheim, CA, May
4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, American Heh-
copter Society, 1982, p 170-180 5 refs Research supported by the Ministry of
Defence /Procurement Executive/

The paper reviews the benefits that accrue to the aircraft, the operator and the
crew from using full authonty digital electronic engine controls They are dis-
cussed as performance benefits, mission effectiveness benefits, cost benefits
and maintainability benefits The paper discusses the use of redundancy and its
effects on the operation of arrcraft, particularly commercial operation The paper
concludes that digital controls, and particularly dual redundant controls ofter
some very significant cost benefits to many helicopter operators (Author)

AB82-40523 # Tandem rotor helicopter characteristics in a continuous
icing environment. P J Dunford (Boeing Vertol Co, Philadelphia, PA) In
Amencan Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982,
Proceedings (A82-40505 20-01) Washington, DC, Amertcan Helicopter Society,
1982, p 181-193 9 refs




A82-40524

In connection with the growing need for Instrument Flight Rule (IFR) operations
In both miltary and commercial apphications, considerable emphasis has been
placed on helicopter utiization in adverse weather conditions As a corollary to
this requirement, investigations have been conducted with the am to permit the
operation of helicopters under icing conditions Attention is given to test results,
a natural 1cing performance analysis, the need for a deicing system, and icing
certification cntena It 1s found that the impracticality and expense involved in
testing helicopters to the full extent of the requirements of FAR Part 25 makes
the need for LIMITED icing releases a real one Recognition of specific helicopter
attnbutes and shortcomings 1s highly desirable for this type of, cemﬁcatnon
GR

AB2-40524 # An evaluation of helicopter autorotation assist con-
cepts. G T White (US Army, Applied Technology Laboratory, Fort Eustis, VA),
A H Logan, and J D Graves (Hughes Helicopters, Inc, Culver City, CA) In
American Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982,
Proceedings (A82-40505 20-01) Washington, DC, American Helicopter Socisty,
1982, p 194-216 11 refs Grant No DAAKS51-80-C-0011

The unique autorotation capability of the helicopter is an inherent safety feature
which 18 heavily relied upon during power failure emergencies However, the
autorotation maneuver places great demands on pilot skill An analytical study
was conducted of autorotation improvement devices These devices were evalu-
ated using both weight and preliminary performance analyses The three most
promising concepts were carried through preliminary design It was found that no
significant gain in autorotation performance can be achieved by only the manage-
ment of available baseline energy Supplemental energy must be supplied The
use of a simple Autorotative Index 1s a good tool for the iitial determination of
the auxihary power level required for good autorotative charactenstics The au-
torotative characteristics of a single-engine scout helicopter can be substantially
improved with the combination of a MIL-STD-1290 type landing gear and either
a Tip Jet, Flywheel or Auxiiary Turbine system - G R

A82-40525 # Predesign study for an advanced flight research rotor.
R H Blackwell, T G Campbell (United Technologies Corp, Sikorsky Arrcraft
Div, Stratford, CT), and R B Taylor (Umited Technologies Research Center, East
Hartford, CT) In American Helicopter Society, Annual Forum, 38th, Anaheim,
CA, May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan
Helicopter Society, 1982, p 217-234 11 refs

A flight research rotor program aimed at demonstrating significant improve-
ments in aerodynamic performance and reductions in vibration and noise 1s out-
lined_The kenefits and practical design considerations of approximately a dozen
advanced rotor concepts were considered and three concepts were chosen for
inclusion In the flight research program Detailed design of a blade permitting
experimental study of tip shape, a tuned trailing edge tab system and blade mass
distribution 1s presented The design i1ssues addressed in connection with the
research blade are shown to have general applicability Finally the total program
required to develop these concepts mcluding further analysis, mode! test, ground
tests and flight test 1s outlined (Author)

AB2-40526 # Sikorsky ACAP preliminary design. B F Kay (United
Technologies Corp, Sikorsky Aircraft Div., Stratford, CT). In American
Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4.7, 1982,
Proceedings (A82-4050520-01) Washington, DC, American Helicopter
Soclety, 1982, p 235-238A

Sikorsky Aurcraft i1s currently under contract to the U'S Army to conduct an
Advanced Composite Airframe Program (ACAP) The basic objectives of the
ACAP are to demonstrate the weight and cost saving potential of advanced
composite matenals when used to the maximum extent possible in an arrframe
designed to meet stringent military requirements This paper will describe Sikor-
sky's ACAP helicopter and the approaches used to mimmize weight, reduce
manufacturing costs and achieve high levels of crashworthiness, survivability,
reliability, and mantainability (Author)

AB82-40527 # Conceptual design of the LHX integrated cockpit. R R
Pruyn and R E Domenic (Boeing Vertol Co, Philadeiphia, PA} In Amencan
Helicopter Society, Annua! Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceed-
ings (A82-40505 20-01) Washington, DC, Amenican Helicopter Society, 1982, p
239-246 9 refs

The present investigation is concerned with the applicatron of computer-based
technology to the next generation of Army tactical awcraft Attention s given to
missions which drive cockpit design, the potential benefits of improved displays,
developments n automation, questions regarding the merits of displays versus
windows, mockups to develop design, aspects of display capability and fiight
safety, concepts in image processing, crew workload studies, assumptions for
workload analysts, workload methodology, and the results of workload analysis
It 1s concluded that with the anticipated automation, controls, and displays, one
crewman can efficiently perform all of the desired tactical scout and attack tasks
For next-gensration aircraft a wide-field-of-view panel or helmet-mounted display
1s needad since it raduces pilot workload and improves misston performance and
flight safety GR
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AB82-40528 # The YAH-64 empennage and tail rotor - A technical s-
tory. R W Prouty and K B Amer (Hughes Helcopters, Inc , Culver City, CA)
In Amernican Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7,
1982, Proceedings (AB82-40505 20-01) Washington, DC, Amenican Helicopter
Society, 1982, p 247-261

The development of a helicopter from drawing board to production line 1s still
very much a learming process The lessons learned in connection with the devel-
opment of the Army YAH-64 Advanced Attack Helicopter should, therefore, be
sufficiently valuable to future designers to warrant a detailed review Attention is
given to the changes to the empennage and tail rotor as the designers sought the
best compromise between good performance and flying qualities on the one hand
and low weight, low cost, and simplicity on the other The considered helicopter
has been developed primanly as a tank hunter and killer capabte of flying and
fighting at right or in bad weather The prnimary weapons are wingmounted Hellfire
guided missiles The work discussed primarly deals with solutions to problems
in the basic arcraft as they were discovered during its flight test GR

AB2-40529 # Future helicopter cockpit design. S D Roy (Westland
Helicopters, Ltd, Yeowl, Somerset, England) in Amertcan Helicopter Society,
Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-40505
20-01) Washington, DC, American Helicopter Society, 1982, p 262-273 5 refs

The influence of the use of electronic display systems on the helicopter cockpit
1s examined Color CRT's are decidedly essential when proposed as complete
replacements for conventional instruments, and two sizes of display are being
considered (5 inches x 5 inches and 8 inches x 8 inches) Lighter displays, using
flat panel technology, should be considered for the long term, but with careful
consideration of pilot error due to misselection Other technologies considerad
are data entry and extraction techniques, and direct voice control systems The
data techrnique 1s considered in terms of class of task, access, tme constraints,
and space availabiity, and a design approach for a voice System capable of
continuous speech recognition 1s presented The cockpit design implications of
these modifications are considered RKR

AB2-40530 # Concept demonstration of automatic subsystem
parameter monitoring. M S Randolph (General Electnc Co , Aerospace Con-
trol Systems Dept , Binghamton, NY) and R V Kurowsky (US Army, Fort Mon-
mouth, NY) in Amencan Helicopter Society, Annual Forum, 38th, Anaheim, CA,
May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, American
Helicopter Society, 1982, p 274-286 Grant No DAAK80-79-C-0270

A feasibility demonstration model of an Electronic Master Monitor and Advisory
Display System (EMMADS) has been developed as part of the Army's efforts to
reduce aircrew workload, integrate cockpit instrumentation, and enhance arrcraft
maintenance capability The feasibility demonstration hardware 1s considered
along with aspects of system operation, taking into account the philosophy of
operation, the types of operation, manually commanded operations, and fault
commanded operations Under a follow on development effort _currently in
progress ‘the capabihities of the current feasibility hardware will be expanded to
include fauit togic for all CH-47D mods! subsystems GR

AB2-40531 * # Fhight test evaluation of a video tracker for enhanced
offshore airborne radar approach capability. G R Clary (NASA, Ames Re-
search Center, Moffett Field, CA) and P G Cooper (Cooper Avionics, Inc,
Montara, CA) in Amencan Helicopter Society, Annual Forum, 38th, Anaheim,
CA, May 4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, American
Helicopter Society, 1982, p 287-297 7 refs

As a part of NASA's Rotorcraft All-Weather Operations Research Program,
advanced airborne radar approach (ARA) concepts are being investigated Since
data from previous NASA/FAA fiight tests showed significant ARA imitations, a
research program was intiated at NASA Ames Research Center to determine the
benefit that could be derived by automating certan radar functions and supenm-
posing course display data on the radar display To evaluate these concepts, a
newly developed video tracking system which interfaces with weather radar was
acquired After the pilot designates a destination target, the system tracks the
target video as it moves on the radar indicator Using a small, efficient micro-
processor, the autotracker presents valuable approach data on the radar screen
and automatically adjusts the radar gain and tiit Results of a imited flight test
evaluation of the autotracker show that the course display concept, combined
with automated gain and tilt functions, 1s effective for improving ARA's and reduc-
ing radar operator workload {Author)

Demonstration of radar reflector detection and ground
clutter suppression using airborne weather and mapping radar. D J Ander-
son, J S Bull (NASA, Ames Research Center, Moffett Field, CA), and J P
Chisholm (Nevada, University, Reno, NV) In American Helicopter Society, An-
nual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-40505 20-01)
Washington, DC, Amencan Helicopter Society, 1982, p 298-305

A navigation system which utihzes minimum ground-based equipment 1s espe-
cially advantageous to helicopters, which can make off-airport landings Re-
search has been conducted in the use of weather and mapping radar to detect
large radar reflectors overland for navigation purposes As initial studies have not




been successful, investigations were conducted regarding a new concept for the
detection of ground-based radar reflectors and eliminating ground clutter, using
a dewvice called an echo processor (EP) A description 1s presented of the prob-
lems associated with detecting radar reflectors overland, taking into account the
EP concept and the results of ground- and flight-test investigations The echo
processor concept was successfully demonstrated in detecting radar reflectors
overland in a high-clutter environment A radar reflector target size of 55 dBsm
was found to be adequate for detection in an urban environment GR

AB82-40533 # Micro-heads-up display. J R Goodman and H W Upton
(Bell Helicopter Textron, Fort Worth, TX) In American Helicopter Society, Annual
Forum, 38th, Anahem, CA, May 4-7, 1982, Praceedings (A82-40505 20-01)
Washington, DC, Amencan Helicopter Society, 1982, p 306-311
A revolutionary microsized heads-up display (micro-HUD), which weighs only
a few ounces and can be worn as a pair of conventional eyeglasses, is described
A microsize optical system makes the display possible An advanced state-of-
the-art visible light-emitting diode (VLED) array and a vibrating fiber ribbon gener-
ate the image The system uses a mucroprocessor display generator that
produces a dynamic image with 128 x 128 elements of resolution This gives the
micro-HUD the capability of presenting the same information as a standard
heads-up display Development of the custom-designed hnear array of hight-
emitting diodes along with the speciaily fabricated fiber-optic scanner 1s also
described Results of laboratory and flight tests are discussed Potential improve-
ments such as tigher resolution and multicolor versions of the display are de-
scribed Finally, the possible applications and future of the system 1s discussed
(Author)

AB2-40534 # Avionics systems for helicopter integration. D R Nel-
son (Rockwell International Corp , Collins Government Avionics Div, Cedar Rap-
1ds, 1A) In American Helicopter Society, Annual Forum, 38th, Anaheim, CA, May
4-7, 1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan Hel-
copter Society, 1982, p 312-321

Attention 1s given to a 'core system’ which provides a common set of equip-
ments that s, with appropniate software, apphcable to a wide vanety of helicopter
missions The basic core system 1s the core of the Coast Guard (USCG) HH-65A
system It has been proposed for civii and military helicopter programs with
requirements ranging from covert ‘behind-the-lines' operations to resupply of oil
ngs Particular slements of the core avionics systems include the Cockpit Man-
agement System (CMS), the Multi-purpose Video Display System, the Mission
Computer, a dual redundant multiplex data bus control system, and a four-axis
autopilot/fight director capable of hands-off flight n all regmes including
transition to hover Attention is given to system capability requirements, aspects
of system functional atlocation, the automatic fight control system, and the mis-
SION Processor GR

AB2-40535 * # NASA/FAA Helicopter ATC simulation investigation of
RNAV/MLS instrument approaches. L | Peach, Jr L Tobias,and H Q Lee
(NASA, Ames Research Center, Moffett Field, CA) in Amencan Helicopter
Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-
40505 20-01) Washington, DC, American Helicopter Society, 1982, p 322 336

6 rofs
The NASA/FAA Helicopter Arr Traffic Control {ATC) simutation mvestngatnons
to determine the feasibility of simuiltaneous, independent instrument approach
procedures for helicopters at major terminal areas, using Area Navigation/Mi-
crowave Landing System (RNAV/MLS) guidance, was conducted at several
levels of helicopter display sophistication, up to that of a Cockpit Display of Traffic
Information (CDTI) system Test objectives included the determination of pilot
acceptability and the tracking performance of the RNAV/MLS's nonintertering
rotorcraft approach path structure, along with the evaluation of the effect on
controller workioad of multiroute structures combining conventional and rotor-
craft approaches at various arrival rates and traffic separations The utility of
electronic area maps and CDTI displays was also investigated Participating
pilots flew 127 simulated instrument approaches in an ATC simulation taboratory
oC

A82-40537 # Adaptation of pultrusion to the manufacture of heli-
copter components. E £ Blake (Bell Helicopter Textron, Fort Worth, TX) and
N J Tessier (US Army, Army Matenals and Mechanics Research Center, Wa-
tertown, MA) In American Helicopter Society, Annual Forum, 38th, Anaheim,
CA, May 4-7,1982, Proceedings (A82-40505 20-01) Washington, DC, Amencan
Hehcopter Society, 1982, p 346-351

A fabrication technique is described in which pultruded epoxy/glass stock with
a complex crossection i1s postformed and cured to produce a curved UH-1 heli-
copter door track During pultrusion, prepreg roving 1s overwrapped with adhesive
prepreg glass cloth for transverse strength The 'B' stage stockis postformed and
autoclave cured in a glass/epoxy tool The resulting door track retains the cros-
section of the pultruston after developing the sweep and twist designed into the
present aluminum part Wear and load testing were performed on the composite
door track along with an economuic analysis comparing it with hand layup and the
present aluminum track The results demonstrate that it 1s feasible to produce

501

AB82-40542

complex helicopter components from pultrusions by means of postforming
(Author)

A82-40538 # In-motion radiography of titanium spar tube weids. R J
Milne (United Technologies Corp, Snkorsky Aircraft Div , Stratford, CT) In Amen-

can Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Pro-
ceedings (A82-40505 20-01) Washington, DC, American Helicopter Society,
1982, p 352-358

The application of titamum to a helicopter rotor blade spar was developed
during the 1960's However, the initially contemplated manfacturing method did
not prove to be economical, and a new manufacturing procedure involving the use
of a plasma arc welding technique was developed The verification of weld integ-
nty by means of a typical static X-ray test was found to be too time consuming,
and the employment of in-motion radiography was considered By using an in-
motion radiographic system, it was possible to reduce sigmificantly the time re-
quired to radiograph spar tube welds without sacrificing detaill sensitity G R

A82-40539 # Development of the Sea King composite main rotor
blade. R Sanders (Westland Helicopters, Ltd, Yeovil, Somerset, England) In
American Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982,
Proceedings (A82-40505 20-01) Washington, DC, American Helicopter Society,
1982, p 359-370

The Sea King composite main rotor blade has been designed to satisfy rugged-
ness requirements for the 1980's, and will soon be ready for flight testing Com-
posite materials with a replacable metal erosion shield have been chosen to
improve the Iife of the blade, and a carbon and glass fiber mixture satisfies
stiffness and weight requirements A bolted root end design was chosen for this
retrofit blade in order to ®ase automation, without degrading fatigue advantages
of the compostte construction Technical problems and achievements encoun-
tered in the development process are discussed in terms of matenals used, blade
root design, manufacturing process, serviceability, and quality and safety control
A plant has been constructed to satisfy future production requirements, with an
anticipated product avallabiity date of late 1984 RKR

AB2-40540 # Computer aided coordinate measuring systems. J W
Nastrt (United Technologies Corp, Sikorsky Awcraft Div, Stratford, CT) In
American Helicopter Society, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982,
Proceedings (A82-40505 20-01) Washington, DC, American Helicopter Society,
1982, p 371-376

Sikorsky's computer-aided inspection system and equipment utilized to assure
that manufactured parts meet drawing tolerance specifications are discussed An
overview of the system 1S given, and the software is descrbed, including the
monitor console routine and commands and the language commands The sys-
tem's three coordinate measuring machines are discussed, and the part inspec-
tion methods are described in stepwise fashion System benefits and ime savings
items are detailed, including quick and accurate measurement of parts difficult to
Inspect by conventional methods, significant reduction in inspection time, a con-
sistent baseline that highlights vanances, and the use of personnel with lower skill
levels to effectively inspect critical parts CD

A82-40541 # Support of the HH-65A - The impact of advanced tech-
nology of VTOL systems upon existing product support. R E Walkup
(Rerospatiale Helicopter Corp , Grand Praine, TX) In Amencan Hehcopter So-
ciety, Annual Forum, 38th, Anaheim, CA, May 4-7, 1982, Proceedings (A82-
40505 20-01) Washington, DC, American Helicopter Society, 1982, p 377-382

The Coast Guard (USCG) will begin to replace the HH-52 Helicopters with the
HH-65A n 1982 The HH-65A is equipped with a state-of-the-art digitat avionics
system As the HH-52 has only vacuum tube avionics equipment, the new estab-
lishment of a complete support capabilty for solid state digital avionics will be
necessary in connection with the introductio