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J; P. Stovalf {Westinghouse,, Defense and Ehectronic Systems Center}

Agrospace and Flm:romcs Conferenm. Dmo Ohio, -June 10-12,:
1675, (A?S-S?G?? 18:61)  /New: York, . Institute of-.E!ectrica! an
:1Eteciranics Engineers, Inc., 1975, Pl 304.302, 1076

gttt ght of RPV's engsged 'in "a_strike ‘mission and evatuaws lne;
contribution of a eandidate sef of avionics to mission success. The'
* iprincipal aviomics functions that are modeled inztbe simulation ar

~|weapon launch, The evalustion partion of the program wses data’
from the simulation along with a realistic logic to acéount for the:
mterre'amnshms among mission events in order to develop a set of
averall measures of avionic system effectiveness. in the course of

“Hound to be 2 Hexible tool for conducting tradeoffs and idantifying
preferred systems and techniques. . {Author)

© A75.37697 7 ¢ Irfﬁging_ évsiemi for RPV's, L H. 'Me'aa'\aﬁ:;
- IWestinghouse Electric Corp., Systems Devzlopment Div,, Baltimore,.

‘M. In: NAECON *T5; Proceedings of the Nationa! Aerospace ard

iBleetronics Conference, Dayton, Chio, June 10-12, 1575 (A75
37523 1801} New York, Institute of Electrical and Electeanics
Engmeers tn¢, 1975, p. B76-582, s 0

Emerging RPV systems place new emphasis an the need for!
small, low power, imaging systems which fulfilt the requirements of’
navigation and recovery, as well as target acuiisition, identification,’

develdpment of ‘a modutar family - of day/nigia imaging systems. .
Elight test data is used to support the selection of an appropriate
system for a particular scenatio. Artas covered include speciat signal.
processing techniques, ~sensor trade-iffs, and solid state imaging
wystemns. L [Authar)

ATS-32452 ¢ Cn the way to tactical airersft sobotics. W, B,
Baltenberger  {Sperry  Harmd Corp, Sperry Flight Systerns [iv.,
Phoehix, Ari-.). Astrongutics and Aergnautics, wol, 13, June: 1975, p.
2835,

A radar control system for the F-102A aircraft is described. The
POM-102 target system, as it'is designated, features a ¢ual redundant
{two sels of radar and controls) mobile ground station, 2 ficed
ground station, and two fixed ground radar sources. The primary
radar of the mohile ground station has a 50-n mi range and a 2-k\¥
outnut; it controls the plane during takeoff and recovery and during
close-in _missions, The aircraft contains a 7.51b rod charge for
destruct purposes and 3 scoring systern consisting of four antenna
assemblies containing two independent receiving elements, one
(horizontally and the other vertically polarized. Apptications en-
ivisioned for the - target system include interdiction, surveillance,
’reconnalssance CECM, . decoy, defense suppression, and air superife-
iy, : S. J R

{ARPA, Washington, D.C). fArmed Forces Communications and
Efactronics Association, Annual Convention, 29th, Washington, D.C.,
Jurie 3-5, 1975.} Signaf, vol, 29, Aug. 1375, p. 64.567. o
| The construction and testing of several prototypes has shown
{that the mini-RPY concept invulving the use of lightweight remotely
ipiloted vehicles far military reconpaissance, surveillance, and target
‘i acquisition ‘applications is viable, Prablems which have to be solved
dare related 1o the data links, including the controt wrk from the
iground station to-the RPV, the telemetry link that reports RPV
“status, and the video downlink if one is used. A combinatior of
technigues is to be used to provide satisfactory data links. The
" techniques make use of spread spectrum modulation, adaptive array
“antennas, and vided bandwidth compression. | : G.R.

* UNCLASSIFIED

&

Baltitnore, ‘Md.}; In: NAECON. “75; Proceedings of the Nationaii -

- RSEP is twenpart digital computer prégram which snmulams the:

inavigation, ‘communications, target acquisition 1and tracking and* :

exercising RSEP for a number of candidaie systems, it has been’

and designation. Design approaches are. discussed which led to the |

1ATS42323 RPY command and contrel. H. M. Federhen

i




investigation of ramotetyj'
p:lcted velm:les for au-framn noise research, 0. [ Fratelio and J. 6.}
‘Stearin: (NASA, Lang'sy Research Centar, Hampton, Va.l. Amencan'
.'nmrure of Aeranautics and Astronautics, Aero-Acoustics Con-
ference, 2nd Hampron, Va., Mar. 24.26, 1‘975 Paper 75-512.7p. 6
refs. Ba g : |
Am:!aft noite encoumered in lhe COMMURTtY 15 caused pre-|
dominantly by the a-rcraft engines.. However, expected advances m{ o
- enging noise technology carmbined with recent experimental ewdences '

°, _lndrcate that airframe {nonpropulsive} nofse, may be a significant}

‘sircraft rioise component in the future. Thus, methods for research i
into control of this type of noise are. bcmr_: evatuated gl a.technigue |
based on the remotely piloted vehicle (RPV) mnci:pt appears’ tc.
"_mrercorne some - of the difficulties encountered with other - restl
: techmques. In. particular,. this paper presents. sample exper;mental.
- 4 da'a, gathered duringa pretiminary 8PV experiment, which illustrate | -
Ahe high signal-ta-noise ratio’ attainable with this tachnigue, Furthef,:i
smce the data are recorded as transients or nonstationary signals, a'
méthod of measurement and analysis is presented which increases
: stanst-cal r:onhdenoe m the results o {Author)

- 7537002 4 HASPA design ang light tast objectives. F, L1
" Petrone and P, R. Wosse! (.S, Naval-Surface Weapons Center, Silver
. ‘Spring, Md.), American Institute of Aeronautics and Astronaurics,’
" Lighter Than Air Technology Conference, Snowemass, Cols., July
1517, 1875, Faper 7592412 p. Havy-supported research,
tn the earty Fall of 19%5 the first of four scheduled flights to _bej
sconducted in the High Altitude Superpressured Powered Aerostal
{HASPA} Program will Take place, The vehicle is & remotely piloted
sairship of some 800,000 cubic feet volume which will aperate at an'l
altitude near 70,000 feet, This paper brietly describes the evolution?
of the concept and presents 2 general design overview, Thei
‘Drapulsion system and the differant power supplics to be used on the!
three powered flights are deseribed. The power suppiies are primary
-AgiZn Latteries, an H2/02 fuel cell, and 2 solar array-secondary
battery combination. These units are to provide -both operating
* . power and progulsion power for nominal periods of 30 hours, 7
‘days, and 30 days respectively. The flight test objectives and test}
Measurement programs are described along with the launch, flight
‘and tecovery procedures. Most of the equipment being used in the;
test program has been designed to aflow for maximum use of existing|
hardware which will minimize the program length and cost, {Author):

AI5-41682 ¥ 7 Optimal design of a Mini-RPY lateral auto-
‘pifot, §. Y. Bar-ltzhack (Technion - fsrael Institute nf Technology,
‘Haifa, tsrael) and E. Ferdman, American Institute of Aeronautics anef
[Astronautics, Guidsrice and Control Canference, Boston, Mass L Aug.

. 20.22, 1875, Paper 75112110 p. 10 refs,

In-this paper the design of a lateral autopilot Tor a miniature
‘rémotely piloted vehicle [RPV) {s described, The structure of the

iautopilot is predetermined, as well as the measured variables, Even .
sthoygh gileron alone s used to contrg! the RPV, ths Tyt g -
;completely contrallable. Using several indices of performance the
“best autepilot gains are determined by minimizing these indices. The
‘minimization is carried out'in the complex plane and comparison is
made with state space methods. When a single error, such as heading
errar, 1% considered, the complax plane minimization procedure is

"superior The APV poles due 1o the Dutch roll mode stay close to the
Amaginary. .axis, although heavy penalty is imposed by the per.
formance index on a persisting errer. The pole alacement is restricted
bv the fact that 1he trace of the system matrix is constant, Although
“ng rudder is used, e vehicle executes coordinated turns due to its
‘natural coordination quality. {Author}
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Electronic warfare - Military nesds propel’

1 Wini-RPVs into tactiesl flld\t tedts. BT, Davis. M:craWam_. val. 14,

) Sept 1975, p. 34-36,.38-41,. .

. ‘Varipus new flights ~tested mini-RPV prototypes are r!lustrated
and expisined, They ranga from 45 ta 150 pounds in weight with

engines of 2-14 horsepower, and most contain a TV camera and lasar’

retay beam for homing in on targats by large’ bambing aireraft, Other:

- | possible payloads include radar jammers, simple decoys, and kami- .
kazi warheads, The vehicles car be controlled directly from ground

stations or-through links with farger afrevaft, : SN

ATSASHEY e ewalytical mode1 ‘tor the contral of low:
fiying aircrsft and vehicles by visual cuss. A, Grunwald (Technion -
tsraet tnstitute of. Technology, Haifa, lsrael). international Astro--
nauticat Federation,  Internatic 1a Astronautical Congress, "26th, :
Litbon, Portugal, Sept 21-27, 1975, Paper 8T-75-01, 38 p, G refs.
‘This paper represents the development and experimentai valida.
tion of an analyticat model for manual visual field control {VFC) of -
aircraft. A basic model for -the control oriented visual field .
information [VE) it proposed-and formulated inan aptimal control
iramework, A special case of VFC is studied, namely, the manual ;
'iateral sontrod of 2 TV-guided remataly piioted vehicle (RPV) atonga
straught raference trajectory in the presence af side gusts. For
experimental validation, a five-degree-of-freedom fixed-Dase simy- .
" lator has béen constructed to simulzte 2 RPV flight aleng a°
nominally straight reference trajectory, . ~ {Auther)

ATAI0SGE 4 Experimental system for future remote!y
_piloted vehicles. J. Spintzyk. Dormerpasc lEngIlsh Edmon] no. 2,
- {874, p, 22.25, -_
Urmanned remeote- controlled combat aircraft, known as re.
“mately piloted vehicles or RPVs, may well acguire great importance,
- iloagside the conventional manned aireraft. The German armed.
“forces could save upkeep costs in peacetime with -tha aid of RF'Ys. -
‘Dafence capability would not suffer thereby, since RPVs prornuse-
; igreater efficiency in operation, An especially interesting aspect is the ; -
use of RPVsS against attacking armored unils and other strongly
defended ground taigets in the combat area. The APV system
ermsaged by Dornier consists of one or more vehicles, a flying relay .
's\aunn and a minbile ground controt station, : F.AL.:

ATS.11724 An incxpensive jet enging, dream or rezlity Lhe -
ceacteur bop marché, tive ouw realité). Mr, Faury (Societd d'Innove:
tion et tle Développement en Adrothermodynaminue, Toulouse,
France). L Adranautique £1 !'Asrronaunque no. 47, 1974, p. 8284,
. in French, :
Discussion of the dwelopmeﬂt of an expendable, short-lived jet |
lenging of uimost dwgn simplicity dnd suitable for mass productian
by processes of moderate tooling requirements, intended for the
‘tpropulsion of remotely piloted vehicies for ground or sea attack,
reeonnaissance, iffumination, decoy, interference, and target practice
missions. A brief descnptnon of the Frcnch TRI 60 et engine i
|presented S i O MME

AT5-19580 # Target acquisit'an in remotely piloted vehicies,
J. Spimtzyk and P. Starke, Dornier-Post {English Edition}, no. 3-4,
" |vo74, p. 28-21. '
© Resutts of APY missions flown against previously reconnaitred
. [targets are discussed in re visual detection range, angular resolution,
image aperture, target acquisition and engagement, and controt
station. Visual detection range fell- off with darkness v poor target
contrast; targets were recognizable with angutar reschitions of 0.2 1o
0.3 mrad/ling; the smallest possible horizontal image aperiure was
"lthe most efficient; a combination image sensor system working in
’ lt\'-vo' spectrat ranges was the maost promising solution to the target
lacquisition and engagement problem; and the controt station design
ifaatured RPY wmmlted by one man {the p:lot} : S.M.
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r ECM protecuoﬂ :
. Ot I[Hams Corp., Malbourne,- Fla,), M.-cmWam vol. 13, Der.
}19?4 p.. 54 §6, 58, 60, USAF-ARPA- -spgnsored research. ° o
A m:ew is’ presented of the SIgnaI prol:essmg involved in a Chlrp
modem  for - trarsrmttmg ‘and " receiving digital data - for an- RPYV
command fink, - GAW devices would have to be up and dnwn -
converted to _rmcrowave frequencies if used, far APV communica-§
tions, Signal processing with reflective-arrzy compressors is con-
! ,su:iered along with the chirp modutator, jammmg pmblems and the
- ,protatvpe I:nks develcped . . G Fl

E Arsaszm S The age of the RPV Hats bus or the dta bus;
comes of age, L. C. Pico {Teledyne, Ing., Teledyne Ryan. Aero--
autical Dw San Diego, Calif.). in: Automatic support. systems for
'-'-.,ad\rarwed maintainabifity Symposium, San.Diego, Calif., October
© {30-November 1, 1974, Conference Record. (A75-35251 16.01) New
1¥ork, Insmute of Electnca! and Eleetranics Eﬁngtneers Ine., 1974, p i
CTTB3 :
', . The use of the airborne onboard processer to operate in a'
; 'un:quel\( conirglled  mode  for - selfvalidation; and  suhsequent
--\rahdatron of subsystems that are conrected 1o 3 multiplexed dugntat
‘data bus, are- described, This myltiplexed dinital dara bus cancem
permrts avionics systerm evaluyation without the need far several
Lepecial test conneetars mrm{acmg at the intarfare unit, typical of thes
!present computar test systems, This 1est cancept eliminates the many
3 fmnasuremcnt :nsnuments traditionally used for this purpose. The
‘processor instruction and priority schemes are used to individually
‘address each RPV subsystem and conduet evaluztions. Tests can be
selec\ wely structurcd to aerm-t varying levels of u-s. complexity. ;
. (Author}

A75.19712° - A manipulator system designed for Free-}
Fiving Teleaperator Spacegraft. 1, P, Tewell, R, A. Spencer and J. J,§
Lazar iMartin Marietta Aergspace, Denver, Colod. In: Humar
Tetors Society, Annuat Meeting, 18th, Huntsville, Afa., October§ -
4817, 1974, (A75-1967607-54) Santa Monica, Celif., Human{
Factors Society, 1974, p. 493497, 5 refs Contract No. NASE-:
30268,
: A prefiminary design of a manipulator system, applicable 10 a
Free-Flying Teleoperator Spacecraft operating in conjunction with
the Shut'a or Tug, is presented. The manipulator arm incorforates |
two 4-f1 sey aents to the wrist with actuators located at the shoulder,
‘elbow, and wrist, The wrist providei three degrees-of-freedom
‘through pitch, yaw and continuous +all joints, An interchangeable ;.
end effector provides multiple task performance and satel'ite
worksite versatility, A tip force of 10 Ibsand a~ queof 151:ibsis
provided, Man-in-the-loop simulations; v woth unilateral and
‘bilateral contral ~chnigques, were ¢ .. oitted. Based upon the!
‘simufation, a new, 1t relatively simple, control technigue was:
proposed for the manipulatar tystem. {Author)!

| A75-10623 © O Mini-APYs for cheap and no risk air power. R,
T. Davis. MicroWaves, vol. 13, Oct. 1874, p. 40-42, 44, 46-48_ 5 rets !
 Ewpluated is wowecost technology to e wugnd i mini-RPY aurcralt{
with specicl attention given 10 egonnatssanoe | and sur\.em.mce] .
miissigns. Different vidio-compressian techmigoes are described from,
_the standpoint of frame-rate reduction, resolution mduction, am!...
-image transformation. The Advabced Rescarch Pro;ects_!\nencvl-
{ARPAY s cvaluating three -spread-spectrum wechniques including
direct sequcnce prevdo-rioise, . frequency hop, and chirp radar
commumications. A table symmarizes the anti. jam margins that atej
possitte by - each  spread-spectrum method, The building of a
mini-RPY with C-band command and daa links, called e Mark ”5
andd intenied for army Dattle field suppoit, a5 discussed. Present!
prcqram etfforts aim 1o develop pronulsion units that witl meet withi
 military standards, secure uprdownhnks an(iamu!tlp[e RPY cantrol -
sysiam, N 1.5/




ATLA5307 ¥ Remotelv plloted vehu:tes for ths Asmy. V‘
;iGarber (US. Army, Office of Chief Scientist, Washington, D.CL:
| jAstronautics and Acronautics, vol. 12, Oct. 1974, p. 46.51. . :
" Early developments concerning remotely pitoted vehicles (RPV): _'
‘|during the time from 195G to 1967 are briefly examinsd. After s’
", {short perigd of inactivity in this field th- investigations conchrning’
the dovelopment: of APVs were resumed following a study of the:
~ |Defense Se¢ience. Board in 1971, The group conducting the studv '
- lrecommended - the development of an RPY for pericrming surveil-:

fance and -target-acquisition missions within thé range of con.

ventiona! artillery. Another mission recommended invoived the us!
of a miniature aircraft or stow-burning rocket in a ‘Kamikaze’ role to’
- tattack - forward-eleinent point targets of high valuse, ‘Potentisi RPY.

‘applications were reviewed in the fall of 1973, Detaits and resuliz of . - -
Cthe various RPVerelated studies conducted are presented, - givirg
; fa_ttention 1o the role of radar, automatic data processing, data finks,

syimbolic disphays, and radar cross sec'tiou_'rreductim. G.R.

TA74-48308 & Air Force concept for HPV'aapli:'a':i'an. J. A
Palmar {USAF, Asrohautical Systerms Div,, Wright-Palterson AFB,’
Qhio), Astranautics and Aeronautics, vol. 12, Det. 1874, . 52-56.
The RFVs'are to complement the manned farce and o increas
its effectiveness. RPVs can, thus, provide escort jamming of enemy
radars in. support of a strike penewation. An RPY  remotely
zontrolled by 2 man can be used 16 conduct an fmportant mission in
"ia Mighly defended or politically sensitive area, Qperational vehicles
ipresently avaifable possess a demonstrated abitity to provids lowe and’
“high-altitude photo reconnaissance and signal intelfigence in high-
threat andfor poor-weather conditions. New uses of RPVs being
considered includa the relay of cantrof signals and an employment as
a wide-bank dat2 link tor transmitting images. from TV or. other
‘serisors.” High-altitude, long-enduranse vehicles could: provide con-
tinuous stirveitlance of ocean of land areas. Low-altitude mini-RPY.
could beused for real-time reconnaissance in 2 local battle area, G.R.

‘A7445309 # - RPV ‘potentiol for naval applications, C. V..
Bryan and J.-H. Pennington [U.S. Naval Weapons Center, China
'Lake Calif.). Asmonsutics and Aerormautics, vol. 12, Oct. 1974, p.
58'63
; Prime. objectives for the emplc\rment of RPVYs in nava! warfare
Einc!ude tacrical reconnaissance, open-ocean surveillance, antk
- lsubrarine wariare, strike support, airborne early warning, and
comrnand and control. However, some challenging. prablems remain
. ]to be solved before APVs can play a yital role in sea contro! and
_iproiection of naval forces. A number of the technical and operationat
lrisk areas are considered, giving attention to data tinks, questions of
Inarget acquisition and identification, launch and :ecovery problems,
‘the establishment of a shiphoard contro! station, questions of
Imaintainability andg retiability, and aspects of airspace cuntrol, . G.R.-

A75-33725 4 System concept and Key problems concerning
-pnfnlless remotely-controlled combat aircraft UKF {Systemkonzept
‘und Schiilsselprobleme unbemannter, ferdgelenkter Kampiflugzeuge
IUKFY, J. Spintzyk and P, Siarke [Daornier GmbH, Friedrichshafen,
'Wast Germany), Deutsche Gesellschaft fir Loft- und Raumdahre,
Jabrestagung, -7th, Kiel, West Germany, Sept. 1? 19 1974, Paper
1730762, 82 p. 18 refs. tn German.

; PFilotiess, remotely-controlled flight vehictes show great promise
‘for-combat missions involving strongly defended ground Largets. An- ’
employment of such unfmanned aircraft is considered in the ~2s5¢ of
wmcal area targels in connection with the provision of air support
“and missions which have the objective to isolate the combat area, A
,_descnmlon of the considered vehicle cancept is given. Key problems
lare related to targer recognition, data transinission, target search at
‘the projection  scroen, flighi contral, and wehicle navigation,
iAtterition is alse given 1o an experimental system for the study of
-tha various problem areas. G.R.
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A75.10986° 1 TDronélAPY  systems. W.. W.  Hemenway!

{USAF, Aeronautical Systems Div,, Wright-Patterson AFB, Ghio)."-

. Asroniautical Journal, wol. 78, Aug. 1974, p. 355-362.

NeY ASSIFIED

Conisideration of the Rematety Prloted Vehicle [RAPV) 25 a low!

" icost system with apptications in diverse roles of acrospace tactics
‘ISpecial attention is given to.the application of the RFY 1o aerospace
N “power and system elements, and to the research and development -
 lactivity ‘currently underway. The drone/RPV design is discussed from.
ithe point of view of 2 t_ma! weapon system, with the control

guidarer a3 an essential elerment reviewed in detail, Additional
pragrams. and applications are Weather/Atmespheric Sampling, the

) ‘Low Altitude Mulbti-Purpose’ Drona (LAMPY, the Mini-Drone, and.

Drcne Control :lnt! Data Re.rleva! System IDCDHSI © T8

© AJ443502%  NASA Flight Resesreh Centar scale F.15

remately piloted research vehicle progsam. G. P. Layton {MASA,
Flight Research Center, Research Profects Div., Edwards, Calit.). [n:-
Advancemients in flight test engingaring; Proceedings of. the Fifth
lannual Symposium, Anaheim, Cafif, August 7.9, 1974, {A74-
426&1 22021 Lancaster, Calif., Society of Flight Test Engineers,
1974, 0. 1.63 w0 1.76, Srefs, - ’ '
The NASA Flight Research Center undertook 2 rerrinrelv pilpted

' ‘retearch vehicle (RPRV) program with 2 3/8-scale model of an F. 15

gireraft to determine the usefulness of the APRY testing technigue in

" jhigh-risk fiight testing such as spin testing.. The results of the first:

fhghts of the program are presented. The program has shown that the
APRY techpique, including the use of 2 digital contral systermn, is a.
vighle method for obtaining flight research data, Also presented are
torae negative aspects that -have been learned shout the APRV

Ctechrigue i terms of mode! size, command frequencv. and launch

*edl H1QUE, o - (Author}

A74-a41663 = W/STOL demonsirator vehicte for ejector’
thrust augrrentation technalogy. . M. Byees, R0 Murphy, RUF-
Babi.- K. 5. Nagarajs, D. L. Hammond, E. A, Langieben, and A. B.:
Englizh (LUSAF, Flight Dynamics Laboratory, Wrighit-Patterson AFB,
Ontal, American Institute of Aeronautics and Astronautics, Afreraft
Besign, Flight Tese and Operations Meeting, 6th, .os Anguies, Card,
JAug. 12.14, 1974, Paper 72.905_ 14 p. 14 refs
: The ohiective of this effort was to getign a vehicle for the'
|nl||gh‘t demonstration of an ejector thrust augmentation ¢ncept.
" !The approach was a destgn arrangement and parametsic swudy based
‘on an oif-tha-shell enging, The result is a small, remotely piloted
vetucle ERPV) specificaty dasigned a5 a ViSTOL ejector concept.
The siza, or injection area ratio of the ejeciors is an optrmom 13.5,
‘which produces a thrust mecmentation ratio of 1.66, or a ¥TOU
. weight of 895 pounds. The ejec-or instaliation is fully veciorable
Trom hover to @ maximum specd of 227 knots, but its teal payload
“patential is refiected by a 80 per ront overload capability with 2
1000 foat STCL ground roll. At the VTOL weight, 3 30+ gallon fust

" paylozd gives 2 100 minute endurance at sea tevel. - {Autherl

:ATA-39665 Nult-steering array for RPV application. G. G.

iRassweiler, G, P, Martin, L. M. Payne, and D. F. Lehman [Radiation,

Ing,, Melbourne, Fla.), In: Internations! Conference on Communica-
tions, 10th, Minnsapolis, Minn, June 17-18, 1974, Conference
Becord, [A74.30657 2007 New York, Institute of Electrical and
Electronics Engineers, Inc, 1974, p. 10E-1 to 10ES. 6 refs.
Contracts No. Fa0802-72-C-0396; No, F30602-72.C-018B3, .
Construction and testing-of an analag adaptive null-steering
array are described, This technigue provides effective EMI protection
and 15 particularly usefu! prior to signal acquisition when strang
interfererices and a weak signal are present. Null steering has been
demeonstrated to a depth of 3045 dB with breadboard eguipment

-ijthat is not vyet optimum, Biased interference suporession = the

operative technique, Interference initially 2040 B greater than'a |
desired signal seierce i found to be suppressed by 20-40 dB so that
the interference to signal ratio equals one at the array output; the
dominant interference simply suppressas itself in the array, Signat
‘maximization {main beam pointing} is also achieved, A three-element
adaptive array is presented, adaptive algorithms fur the array control
;are given, and typical desired and jammmg signal patterns are
]|Hustrated Design improvements 10 minimize drift and intermods
‘ha\re been incorporated, and miniaturization by integrated cirguit
1technvlogy4‘s underwav‘ . ) J KK,




o e

. .Wehn?_nn‘{_t.l,s. Naval Ml'c_g_ria! Command, Naval Weapons Laberatory,
TDahigren, Va), In: intdinational Confercrce on’ Communications,

FRTEASEE T
bfar ship-daplovable tac

tical ramotely-pilated vehicte /RPV/, R. E,

‘10th. Minneapotis, Minn,, June ¥7-19, 1974, Conference Record
EIA‘M-:BQGST 20-07) New York, institute of Ete=trical and Elestronics
Enginesrs, ine., 1824, p, 108B-1 to 10B-4.

Extamination of the technier! requirements for effective and
secure command/control/ecommunications data links to and from a
Epmposed ship-deployable remotely.piloted vehicle adaptable for use
oin tactical reconnmalssance andfor targeting missions, Farticular

v

smphasis is given tn twvo critical areas demsnding higher nerformance
capability than that afforded by current operational systems: {1)
ling-of-sight navigatiomal tracking for extanded ».ges up to 100
imiles over water under constantly-changing sea conditions; and (2
selectronic countermeasures security of up and down links. {Author)

ATA2G67 F Structural aspects of current RPY's, D, 0
Mo.rey {Teledyns Fyan Aeronautical Co,, San Diago, Calif.). ATAA, '
ASME, and SAE, Structures, Structurs! Dynamiics ared Materials'
Lenference, 15th, Las Vegas, Nev, Apr. 17-18, 1574, ALAA Paper
i74-346. 12 p. 9 refs, Member,, 51.50; nonmembers, $2.00. :
. A review of the current AQK-34, ADM.81, and BGM-34 series
of remot-dy pioted vehicles (RPVs) discloses many structural design
requirempnts similar 1o their manned counterpagts. There are alsg’
mutnetous diflerences due to the RPV's unique Feduirements. The;
results of structural analyses and tests are shown in order to hightight
the importance of the C-130 launch airpiane upon RPV loads whita’
captive. The important effects are from aercdynamic interference’
and from elastic structurat response of the €-130. Simulation of the:
dynamics of parachute recovery illustrates the compiex nature of this |
unigue RPV structural requirement. Ground itnpact loads from tests:
are shown to be a function af recoviry weight and the type of tenain
upon which the impact ogcurs, {Author}

+74.27843 Stratospheric survey aircraft developed. Avia-}
o Week and Space Technofogy, vol, 100, Apr, 15, 1874, p. 682, GE,I
b5,

A temotely piloted smallscale aleraft undes devefopment,
lintended to 1ly stratospheric survey misslons with a ceiling of up to
100,000 ft, is examined. Termed the Mini-Snilfer, the canard aircraﬂl
witl have a maximum gress lakeoff weight of 143 b and a payload of|

25 b, The two.stroke hydrazine monopropellant reciprocaﬁngi
enqine [dhiving a variable-diameter propeller) is mounted in the aft’
pusher position 1o eliminate Interference with the nase-mounted air
sampling probes. The main wing is 2 high-aspect-ratic design with a
spoan of 18 {t, an ares of 35.5 5q {t, and a sweep angle of 20 degrees.

WP,

AT4-26410 4 o APRWYs - The first and future flights. B 0.3
Recd {NASA, Flight Research Center, Edwards, Calif.}, Astronautics;
and Aergrrautics, vol, 12, Apr, 1974, p. 26-42. Breafs,

The merits of the APRV {remote!s piloted rescarch vehiclel
concept are discussed, along with its historical background and
devalopment culmination in the 3/8-4cole F.15. The use of RPRVs s
down to be espenially attrartive when testing must be done at low
cost, or in quick sesponse @ demand, or when hazardous Lesting

must assure the safety of proceeding to manned vehicles, M.V.E.;

AT4-23392 Arnerican programs for reconnaissance vehicles
and remotely piloted airplanes (Programmes américaing d’engins de
ireponnapissance et davions pilotés 3 distance). L Adronautique et}
HAsironauigus, no. 43, 1973, p. 3.7, In French,

In their initia stage, pilotless planes Hew along a programmed
'-)ﬂight path or were guided by remeote control. Most of them are now
Lamtiatly remotely piloted and are able in this way to perform a range
waf tasks wider than that of the zole reconnzissance missions.
Fallowing a Srief review of tho previous reconpaissanca vehicle
programs, the now current developments programs for pilotless
“airplanes designed for the recannaisssnce, designation and attack of

"targets are detailed. tAuthon)

'UNCLASSIFIED




TR T R
$1hinking, ‘or plaything {Unbemarmte Flogkrper - Nowwendigkeit,,
Wunschdenken - oder  Spielerei). R. Dl
Interniationat, Dee. 1973, p, 27-30, 353870 German, ;-

Varivus types of . remotely piloted vehictes {RPV) are con-
] sidered, taking intd actount the military ebjectives for which the,

'3

. iaffer 1845, Attention i given to the Matadar TM-61C, the Mace
TM-76, the Goase SM-73, the Reguius If;-and the SNARK SM-8Z.,
1 Other APV consideredt inchide the Jindivik MK 3, the Jeecheraft’

o 7 FD-121, the Beecheralt KD8-1, the Radioplane RP-76, the Rya:

| Firebse, and -the Radisplane XQ-4. Ground-to-air issiles are’
; discussed together with the German space program in the years from’

-1935 1o 1945 and unmanned YTOL platforms for military apphca--'
Citions, -

[ 1AT345399 ¢ " A review of the American RPV scn
‘Stumbler. (nferavia, vol. 28, Oct, 1973, p. 1070-1073. :
The remotely pnoud uehicle {RPV} can, in the opinion of its-
adhereﬂts offer many of the capabilities of manned arcraft for a:
" fraction of the cost. Appiications being considered include sevetal’
reconna;ssance OIBS e! ECTYO!'HC warfare EVStEITlS target aCQUISItIOI‘I
iweapon delivery, air-fu-air eombet, and various combinations of
these, Vehicles in -hardware form include bath expendahle and
‘ngnexsendable systems, A number of current F&,\'—‘\.r projegts under-
‘taken by warious manufacturers are reviewed. ftiis emphasized that
electmmcs are vital to the sacaess of the cweratl RV concept F.R.L,

EATAS187E Fuither development of the JT15D turbofan.
R. H. Anschutz {United Aircraft Corp., Pratt and Whitney Alreraft
Div., East Hartford, Conn) and D. L. Cook {United Aircraft of
Canada, Lid., Lungueuel Duwebes. Canadaj. Snciety of Automothe
Eng.nagrs, National Aerospace Engingering and Manufacturing Mee- .
ing. Los Angeles, Calif., Oct, 16.18, 1973, Paper 730919, 13 p‘;
Memters, $1.25; nonmembers, $200.

Vthen the JT15D engine was first considered for potential |
high-ctitude, low flight speed. long-endurance RPV applications by’
- jthe U.S. Air Force, the questions were: $1} will the engine run 22,
fthese altitudles, (2) can it deliver the required thrust, (3] san it deliver:
the required power catraction, (4] what is the tpecific fuei’
“consumption, {5) what vil system modifications are neeced, (6] what!

- hs the optimum contro} system, and {7) are there other unknowns, A

..11'15'3-4 turbofan engine, with only minor modifications which WIS

easily incorporated into enyines coming off the nred uction line,:
praved more than adequate to achieve predicted enduranice goals and
measured performance, {Author)

lA?3—d 2533 - - wchno!ogv tods for urh.‘n agplicatic ns - The

,rernotely proted blimp. G. R. Seemann, G. L. harris, G. J. Brown,

art €. A, Cullian (Developmental Sciences, Inc., City of Tndustry,

Cai:fl American institute of Aeronautics and Astrongutics and’

Public Technology, Inc., Urban Technotogy Conforence and Tech-
mvicat Disptay, 3rd, Boston, Mass., Sept. 2528, 1977, AlAA Paper.

7z08i. 8 p. Members, $1.50; nonmembers, S'.':‘ 0. Re‘aearch spon-
isored by Developmentat Sciences, Inc.

ceonormicat, asitborne surveillance, measurement of momtoring sys-
tems for urban applications. The Traffic Eye, Enforcement Eye, and
En\nro Eve are basically ramotely pitoted, ulira slow, low sltitde.

bugyant airhorne platforms equipped with tolavision camerai. The .

- flight. eharacteristics of the blimp are discussed toqether with’
questuons of control, takeoff landing, and ground suppot, G.R.

UNCLASSIFIED

" Remotély Foted vehictes - Necsssity, withiot

Pty Revus/Flugwelt: T

'. vehicles are 1o be. used, APV developed in.Garmany during the time: -
from 1939 'to 1945 2re compardd with RPV designed in the US] 1

The remotely piloted blimp coneept is 1o provide fl" <|ble safe,-

/9




- Li, Astronicy Dm,. Santa Manica, Calif, J.'In: Flight tesung tocday -

Neyv.,, Augist: 2%- "",' 1973, (A74-34837 16-02} Cahfornm Md.,

Snclery of Flight Test Eng-ne-efs 1973, 5p.

: The test and evaluation program descrlbed was conducted to
-galn ms:gﬁl into the concept of a simple RPV autepilot, and to
" .obtsin practical ‘experience in its application. The test sv - m is
" described and its thecry is outlined. Particutar attention is g to
“the colution of the major problems encountered in the program,
’ Cont‘lusmns of recommendatlons derived from’ the test data are
o presented,, . . . ) . V.P.

TRYE25400 7 " Remofely piloted vehicles as remote sensing]
."'platfurms. J. Al Young {USAF, Aero Propulsion Labaratory wn'*
_Matertai: Laboratory. ‘-"-I'nqht Patterson AFB, Chio). 1a: ;
isensing of parth resources; Proceedinas of the Second Conf
‘Earth Resources Observation and Information Anaiys

'Tull:homd Tenn., Mareh  26-28, 1973, Volume
25336 P13} Tuli..hnma Tenn F. Shahrokhl, Unwwsnv o nnn.r
csez, 1872, p, 268-280. 17 refs.. : . i
. Technotony advarces have made ‘possible a farge mumer ofi
‘useful 2nd economical remotaly piloted vehigics {RPVI, The opera
?]tin'n of several RPW's s doscriber, and thesr possible use in remote;
sensing in the atmespheric and earth 1Asaurses scinnces 15 chisCussed.
- \Onc gdvaitage they mey have gver remnte sensing ‘satellites is :hatF
‘Ihev can obiain geeater data density sl ligher resoiution. There arf'
: igh, tow, and intnemediate altitude capahility nédeds, various sneed
‘anied fange requiremien.., a number al suueturdl derminds, and a"
ispectrum' of paylosd rzovitements. Cost advontages are discussad i i'\
“erms of the :.oupl.ng tsimilar needs and vehicle rt*qullr-mrms
o P.TH.

SAT3637% Electreaic warfare and remotely piloted vehi-
‘cles. C. 5. Summers {USAF, Office of Scientific Research, Arlington,
Vald, In: RTC 72 Natiorst Trlecommunications Conference, .
iHousion, Tex., Ouvcember 4.6, 1972, Record. (A73.15376 04 07]
‘News York, Instm.te ot Electrical and Elgetronics Engimeers, frc.,
19“2 v 2C-1 10 2C-3, Brels, :
Discussion of electronic warkare tactics which may be l,mploveL .
ayainst remotely  piloted unmanned  2ircraft serving either ‘for_
creconnanssince puiposes or for weapoas delivery, Deception andf;
‘confusion of the vehicle control zystem iy jamming and ialse-signal:
‘transmissions are @xamined atony with possible captuse of control |
IO'J(;'F. the wehicle, Countermeasures which may be desianed into thn'
wehigle includa the use f Tlably directiona! antennas and sophisti-|.
" ‘gated signal discrimination sysiems, ) T

ATINTINL A pliastion of salforganizing contral to re-
. tote Liloting of veh.cles. R..L. Barron {Adaptranies, [nc., Mclean,
iVa) and R. A. Gagnon {USAF, Aerospare Medical Research
Lahorator:, .
s\mnms. E::plaration and operation in space; Procesdings ot the Firse
" :Mational Conference, Pasadena, Calif., September 13-15, 1972
‘(A73-37301 19-13) Psgadena, Calif, California Inotitute of Tech-!
nology, 1973, p. 400-422, 21 rets. USAF supported research. ;
. All electraoptical (E-Q} and electromagnetic [E-M) instrument,
for remately manned spacecraft ang aircratt ca2n meastrre phenomena
indicative of the magnitude of the resultant bearing angle (boresight
argle) betwnen a fiducial axis in the instrument arsembly and an
axternal point tarrst or signal source. It is shown that the remots
piloting of vehicle: van be matenally aided by the use of simp’s £-0
. of E-M sensors. in_pri;ary or backup control systems which can:
sucoessfullv emplc\r seif-grganizing control lcgic 1o process :nput
: <mformat|on under circumstances that would be highly canfusing for

- the remote pilot, thus providing means to augment his actions ori

Jake over from him in automatic modet of control. F.RL,

137.: Proceedings of the Fourth National Symposiim, {as Vegas | : R

Wright-Patterson AF8, Ohia). In Hemotely mannedy

)



TIATZISASY T RMUs in aenal warfare. W, D Graham (RAND!
fCorp Tanta Manica, Cald ). Astronautics .and’ Aeronaurrcs vol. 10,
* ey 1972, p. 3647, 22 refs. »
i Factars forcing the interest in- possrbfe mmlarv uses of Ramota-
" Manned WVehicles {RMVs) include the increasing sethality of
| antiaircraft deferses, the -present levef of vehitle and equipment
‘costs, 'and the technalogical advances of the past ten yerrs, The role
‘of man during a tombat mission is examined, It is found that man's -
presence is only needed when' he, in elfect, has 10 'sev’ something -
_dlscrummale and decide. Mow the technical means are availzble 10
displaee these three functions too by comwnunications and remote
- gontrol, The areat advantage of @ RMY as @ bomber is based dn fts .
‘abhity 10 get close 10 the target belore releasing free-fall ordnance, In
~general, the RMY weapon will find profitable application whenever -
. air defenses can be expected 10 exdct high loss rates. G.R. ° . -

ATEI6556 Unified control systems. B. E. Kciser [Audit
" jing Servicas of \firginia, Vienna, V). [EEE Trangactions on
Aeraspace and  Efeccrome Systems vol. AES? Sem‘ 1971, n,j
809-852%, 13 rots, :
- ‘A survey of the subject of unified control systems for the
Ciguidance of unrmanned wehicles, - sucn as pilotless aircraft and .
" |satellites, is presentod. Unified refers to ‘the fact that the tracking,
.teieme‘trv and command tunctions are dll perfcrmed using a single f
_‘.hannel and, at least ideally, ¢ singlé set of equipment. The principles
tare outlined, fallawed by deseriptions of several novel applications to
‘the contral of multiple VEhICfPS Ewamples based upon existing
svslemsa.soare prowdnd ’ {Author}

: Ed

YATI-35809 #  Age of ‘the RPV. William A - Anderson -
the!edvne RAyan Aergrauticat, San Diego, Calif). Teledyne Ryan.-
;Aem'?aum:af feporter, vol, 32, Summer 1971, p, 28 .
i Evaluation of remotely pitoted velvicles (RPVY, lhe dovelopment -
Eof whigh has madée possible a high degree of ‘pilot’ participation in .
fareas where he fongtions best, The RPY concept is heing cansidered -
for missions such as air superiority and weapons detivery, conducted
E’in severely hostile environments, br Hese applications the goal is w ©
maintain the advantages of man,ed flight through use f new
senscrs, data links, computers, ang display systems wiliiout the @ -
Ed:sadvantages such a5 life support systams, physlcal limitations,
iflight safety considerations, and toss cf he. F.ARL.

{ATD-35822 4 Negative G Drone aircraft surface fension fusl -
system, H. . Barber and 8. Lavi (Morthrop Corp., Ventura Div.,
Newbury Park, Calif.). American | stitute of Aeronautics and
Astronautics, Aircsaft Design end Operations Meeting, 2nd, Los -
Angeles, Calif,, July 20:22, 1970, Paper ?09!0 B p. I'.rlembus
181.25; nnnma*ﬂhers. $2.60. |

The U.B. Navy MOM.-74A Target Drone employs the surfate
tension. principle -in the fuel system 1o prevent air inclusinn in the
turbojet engine fuel during negative o zero g flight manevvers, The
systern consists of two surface tensie.n filters (screens) focated in the
fuel tank, The surface tention-fuel piekup units are interconnected to
the fuel pump intake and each ¥ covered with 2 negative g hoad,
‘This systern has the unique f ature of efiminating moving parts
normally found in sircraft fue. feed systems, ie., flapper valves,
chack valves, accumulators, and Jusl-ended boost pumps, During
negative g transients, the fuel trapped by the hood mgintains positive
cantact with the surface tension sereen. The linuid film bridging the
screen poares forms a fiquid membrane that resists gases from going |
theough, while allowing a frce Fow-af liguid across the screco pores. .
Continugus fue! flow is thus maintained throughout the vehicle flight:
maneuver and during adverse g \fansrenls The MOM-T4A surface
tensson ft.e! system has met design requ rrements and is operatlonal

CLASSIFIED
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NPLA'

“-Discussion..of &, smgle engme turboprop powered gireraft for
unmanrled lorg- ndumncc alectronic Lintelfigence or. tactical com-
municdtions. relav missions, The LTVE L450F is designed to handdle]. .
missions lasting up to about 30 hr and opemte ‘w1 altituces of mcre| ,
than - 45 000, f1 undcr remme r:cntro! fmm srations up to 280 mi: -
awny

: 0-10515 s . o L
V!bUAL CONTROL USiNG WIDE A'\IGLE DISPLAYS |VISCDN)
Floyd Al Kinder (U5, Naval Weapons Center; China Lake, Calif.}, -
N PHD'EO QPTICAL TECHN!QU”S M SIMULATORS: SOCIETYS - -
OF  PHOTO-OPTICAL | INSTRUMENTATION - ENGINEERS,
(SEMINAR-IN-DEPTH, SOUTH FALLSBURG, N.Y., APRIL 28, 29
51969, PROCEEDINGS. {A70-10807 ©1-11) -
Seminar cosponsored by the Simulation Councils, |
_" Redondn Beach, Calif., Society -of Photo-optical lnstrumn."*ﬂ'nn
." Engiheets {SPIE - Semmar Praceedmgs. Volume 17}, 1969, =3
2103 105.
Deseription of a TV svstem tor cuntrollmg 2 QF- drone aircraft
im tandings and takeoffs and for in-flight control of the BOM-34A
“itarget drone in test operations. This system consists of an onboard
icamera transmitting te 3 standard TV monitor on the ground as an
-:ad|um:t to the regular farget drome remote controls. The QF.9
remote-control  {lights were pattern  flights with towch-and-go
: >Iandmgs using @ TV camera with a 30-deg field- of-view lens. Saveral
‘BOM-34A flights were made with 80, 30-, and 20-deg field-of view
‘lenses, which resulted in good visual references and sighting of 60-it
‘ypats at ranges of § to 10 miles. The 10-mile sighting was rr‘a(la using
ia camera wr.h a 30-deq field of view. . MM

A69-34505 : ’ :

OPERATIONAL S\STE’\' E""F'E{"TI"-I EMNESS STUDY - A LAY\IAN'S

-APFROACH.

iHans Reiche lepaﬂ:menl of M -donal Defence, Canadian F‘qrce_s

Meadquarters, Ottawa, Canadal.

(M ANNUAL SYMPOSIVUM 0N R_ELI#.B_IIJETY CHICAGO, ILL.,

AAMUARY 21-23, 1269, PROCEEDINGS. [A62-34476 15.161

;Svmposium spensored by the Institute of Electrical and Fiectoonics
._.ncmcers. the Institute of Envirenmental Sciences, the Amoerican

o Basicty for Monr !cstructwc Testing, and the Amorican Society (o

.. Quality Control.

. _\lou York, Institute of E!er.tricnl and Elcetronics Enpineers, Ine,
%.[.f\m:a‘ls of Assurance Selences, Wolume 2, No, 14, 1969, p, 263.
\'259. . N .

it o i AR A AR A ot ¢

¥ Description of a development program to desipn metheds of
Lpraviding operationat system-elfoctivencas jnformation for a
irecannaissance drone aystern, A simple mode! was developed atud
ap gial regording forms were prepared for gathering informnation
i, ‘ug the various phascs, incioding tést lights, A feedback system;
swas weveloped to ahaw tlie need for, and Lo assist in the desiga of
tany shanpes that might be regaired, The informatinon was alse wand
o plat flwe growth poteatial of reliability and maintainabiiity param-

acters, The roe

s s

bt af the wkidy Lol e decisiee smr tradenfie in the
o1 Althoueh e it ©oreet al i ddinieosion,

1l conlipur

acith anly o ergincer aml tvs Cochmical assialanls, 1 wan adequate
y L
L¥s) prov}du proeiect management w ith swfficicm data to. rnak(‘ manage- ¢

ment deeisions. . E.H.

AB6-23348 ¥
'DESIGNING THE OX-BOARD STABLLIZATION CIRGUIT FOR A !
ILOTLESS AIRCRAFT (O FORMIROVANI BORTOVOGO KOKTURA
'STABILIZATSH BESPILOTNOGD LETATEL'NOGO APPARATA] i
’ ,1, V. Ostoslavskil and I. V. Strazheva, - |
N INVESTIGATIONS OF FLIGHT DYNAMICS {ISSLEDOVAMLA = i
|
|
I

| PO DINAMIKE POLETAL
TEdited by LoV, Ontoslavekii.
i Muscow, Izdate!‘swo Kashinostroenie, 1%5. p. 3082337, %5 rels.
“In Rusaian.
 Discussion of lhe problem of designing the pn-beard stab:l.:zat{on,
cironit of a-drone arrcraflt ta provide satisfactory transmisdion of i
tho contral sipnals over the required frequency Tanes, and 4
salisfactory trans: ignt responss irrespective of the notse backat o-rd.
CFar snown charicteristics of the awtopilet, the preblem is shownte !
freduce to the drterminatian of the transfer-funclion coefficientd -
Tiee., to the det ermination of a raticaal position of the aircrait's
tpenter af mass. The initial equations and transfer functions are
exarvincd for a Llongitdinal and a lateral motion of the aircraft,

‘ Y.P.

SS SIFIED
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.COMMAND GﬁIDA,NCE' SYSTP‘M FOR DASH, . E’
‘Roburt £, Blackert (Motorr}la. Inc. , Franklin Park, I, ).
’anmeermg Bulletin, val 12, noo 1, 1964 po M-19,

‘Description of the command guidance aystermn for the Drone
“tutilizing a strmplified message format which permits accurate

generates the necessaty timing aignals and translates infermation
*lrmoeived feom the control unit, is des¢ribed, The command infor-
{mution is picked up by an FM receiver aboard the drone, and the
‘|decoder translates the command L. orration inte orders for the

. Adrone flight contvols and armament mechaniems, High reliability
is achieved, The DASH systern is operational on several ships,

AbA-26791 "
'AN ACOUSTIC ARMING/SAF ING 5Y STEM FOR WI’APONS CARR.IED
Y DRONE HELICOPTERS OF THE U.5. NAVY.

ames A, Rummell (General Precision. an. . Librascope Div.,
“tGlendale, Calif. ), .
IN: INTERNATIONAL CO\EVE\T‘CN on MlL.ITAR‘: ELECTRONICS, !
B3TH, WASHINGTON, D. C., SEPT Ti-l&, 1964, CONI—‘ERENCE
PROCEEDINGS. ’ .
Conference sponsorud by the Military Ele etromics Group of the
TInstitute of Electrical and Electronlca F!\j:lnec'rs

Edited by B. J. Goldfarh, -

MNorth Holivwood, WNestern Per'odlc“la Ce., 1964, p. 4?«—4.8.

. Repért of studice and tests which reportedly have shown the
feasibility of using acoustic energy as an areving/safing eommunica- |
tions link between a drone helicoplér and its weapon and between a
ship and a drene helicopier,” The acousticlink is considered ta have
“fseveral advantages over conventitinal methods of arming and eafing:
{1} it eliminates the problom of eleciromagnetic conypatibitity and

thus will no® ause acciderntal detopation of explosive materials; {(2)

it will not require an RF atlocation and therefore will not increase

the crowding of the radio gpectrum: 13} it is highly resistant to

enémy countermeastres; and (4] having a relatively short range, it
will nol compromise the security of the ship.. the drone ‘helicopter,

ot the weapen. It is sugpested that the completed studies should be
foltowed by a breadboard hardware development program o verily
Zthe cheice of frequencies and demonstrate 5y5le'n OPerat.nn ina ’
shipboard environment. . .8 D. H. .

A64-'[4074
'THF‘ ROTARY WING DRO!\E A MISSION MULTIPLIER,
Daniel T. Bernard {Kaman Aircraft Corp., Electronic Syotems
Dhv, B'I.oomfmld Conn, ),
[¥erti-Flite, vol. 10, Jan, 1964, p. 2.8, :
Diacuseion of the mission capabilities of the retary wing drone
helicopter, Briefly described are the stages that led to the dranets *
capability of being operated both on the groand or from another .
aireraft, and finally of being flown pilotless. Described in delaii
ig the Universal Drone System called "Unidrone” because of its
versatility with regard to all types of aircraft, and its capability to
utilize the "building block” concept, adapting itself ta simple or
sophisticated misaions commensurate with prescribed costs, It is -
‘inoted that this type of aystem is ideal for general purposes and
cartainly for tactical type milssions, but, for limited type of missions
and for use as target drones, it may preve somewhat costly because
of its relitive complaxity due Lo continuons peapartional data
transmission required for the Tarth-oriented reference system,
Shown ia a block diagram of the airborne equipment, as well as of
the.simple Unidrone grourd contral stalion with all the functions on’
the remeote controller. Liated are some of the mare obvicus rmsa!on
extensiona well adapted to the robot hchcopter.

“A83- 23266

DESIGN PHILOSOPHY OF AN AUTOM\TIC CHEGKOUT AND
" LAUNCH SYSTEM FOR A DRONE, -
Harry Halton (Canndair, Lid., Montreal, Quebes, Canadal.
{Iastitute of Electrical and Electrabics Boginenrs, Intsrnational

| g, 4-9, 1963.}
JEEE Transactiors on Arrcspam'. val., A5« 1 Apg. 1963, p. 33I8-546.

| Deavription of a system by means of which 4 drene can be anio-
“matically checked out and launched from a remots lacation sver a

“pevied of less than 12 min (rom “go-ahead" by relatively low-skilled
personnel. The featsres of the system are its simplicity, the ca-
pldity with which the complete sequence is accompiished, and the
wase of {ault recognition. Diacussed is one of the design prablems
salved: thc autematic centrol and monitoring of turbf)ﬂ-\ engine oper--
ation.

Knti- Submarine Helicopter {(DASHY A digital system was dcvelapcd,> s °

control of krveral drones in the target areal The coder unit, which . .~

Ccnfert_ncr and Exhibit en Acrospace Support, W ashm;,ton, D, G, i..




glnc.. St James; N, Y. %
p.\krﬂeru:zm Heh:oyter Soclety. Newsletter. vnl. 9 Apr. 1963,
ip.-a-8.

5dcstrayer weapons system. . Drone experiments uging the QH- SDA,,

K 3\(\9 Yerk Academy of Scieaces, Annals, vol. 107, art. [,

" DlAD iLanding Assist Device), which ia deserived briefly,
- mary is given of the progreds made since initiation of the DSN-1

' c:Flegwehr und -Technik,

" ;supplied Beech Target Droncé, with particular attention to putdance;

1962, p. 2, %

syatars which enables helu:opters to be flown by grougnd operators,

“all the mansuvers performed by manned rotorcraft in crosswinds up
‘1o 20 mph, at altitudes up to &, 000 ft, and at distances up t& 15 mi!n,
_‘_.The capablhtws of helxcoPter dranes are a]sn discussed.

"1 61-BETH MICROWAVE CUMMAND GUIDANCE - VERSATILE 5¥Y5-

ctering functions by an mttz:rrogatar -beacen systern with identity,

{AE3THELS :
?THE DASH WEAPON S5YSTEM. . : o .
A. J. Pappasiand E. W, Strong lerodyne Cumpany aof Amcriﬁl»

I .
i .
t
H .
i-
S Do lcr:pélon of the varjons factors that have led to the devrlnp-ﬁ
fuent of the DASH {Drone Anti-Submarine Helicopter) as part of lh

he GH-50B, and the QM -50C tufbine-powered he icopte: s having I
#accommodat:ons for a safety pilot, are covered in chronological
\order. Design and pcrfﬂtmnncr characteristics of the helicopter
v.h:c‘h arnalsa appllcablcto a rumber of othér military miseions,

o ‘:n-e prrsented.

.tsa-’r#w‘z

' rfLaGHT TESTING OF DRONE HELICODTERS. ’ i

'Alexander I Pappas {Oy rodyne Coempany; of :\"nenca, Ine.
81, James, M. V.Y
Mew York Acaderny ot Scwnces, \’grncal Take-Qff and Larding 8
.FrTOL.} Aircralt Conference, Mew York, N. Y,, Dec, W04, L9624, } :
Mor. 25,i
'T;, P 25- 39, ‘
Preschtation of an approach Lo the flight testing of 1‘\(.1!(‘.01:1.(:1' -

“idrenns. Specifically cansidered ts the Gyrodyne DEN.3 pure-drone’

;htlt:opler, based on the DASH (Drone Anti-Subrmarine Helicopter} |
“toncept developed by the U.S. Navy. Studies of landing problems |
ind o the developrment af the antomatic landing system known as |
A surn-!

* " program tu the present.

‘A63-12825

'VERSUCHE DER CONTRAV:LS MIT FERNGELENKTEN FLUG-
‘KCRFERN [CONTRAVES' TESTS WITH GUIDED DROMES].

val, 25, Tan. 1963, p. 9-13, In German,
Description of tests carried aut in Switzertand wilh the U, §,-

fand the (light program, In addition, some structural and'design
charactenst)cs of the drones ara prescntcd

s ot i

84 HELICOPTER DRO\IES Cannonade‘ wel, 14, Se

Description of the principles and operatmn of an eleetronic

With this drone system, ground operators can put helicopters through's

:TEM FOR DRONE CONTROL. W: B. Sheflield and L. H. ftagler.
'Missill‘.‘s & Space, vol. 7, July 196i, p. 30-33. Description of a H
‘dronen controt sysiem that integrates tracking, guidance, and teleme-:
\
command, and {Hpht data superimposed on the radar beam by pulse :
Icodc modulation,: The systam demanstrated a high degree of relia- ¢
bility and is adaptable to the control of extraterrestrial tvaffic.

6LBODS5 LES ENGING D'OBSERVATION, Jean-Marie Vauchy.
LrAir et l'Espace, - May 1961, p. 41-43, In French, Brief discussiant
ef survejllance drones, covn_rmg their tactical necessity, requxred
characieristics, navigation systems, and cbaervation systems.
Reference i3 made to the Radioplane (Nerthrop) 5D-), Aercjet-Gen-
‘eral §D-¢,” Republic 5D+4, and Fairchild $D-5. ;




&1-5773

vol, 16, May 1961, 'p. 667-675, Survey of current dévelapments in |
the field of drones. "The variety 6f missions which drones are able :
te perform,:and the configurations and types of engines gmployed =
in specific applicationa, are reviewed.. Particular attentian is guen'
to the uee of drones for target practice and reconnaissance. Methndlu :
af Rraﬂsport, _launchmg. goidance and contrel, and recovery are i
|discussed in some detail. . A table,, listing the characteristics of - @
drones produced by Austrdl:a. F'ranze, Holland, Ilaly, anan. and
: _lthe s, _:s presentcd

"iﬁ'l 4079’ SUPERSON!C TARGET DRD'\ES T L ‘Trexier.” OT
nance, vol. 45, May-June 196}, p, §62-885, Discussion of rarnjct 8
target droned developed by Lockheed Missile and Space Division and!
of factors which contributs to their advantages as targete for anti- d
mmmle weapona. o :

$1-8248 “THE HYDRAULIC MUSCLE: A SOLUTION TO THE WS-
SILE AND DRONE CONTPOL SURFACE ACTUATCOR FROBLEM.
B, W. Averyand T. S, 7 .nda. Miasiles & Space, vol, 7. Apr. 1961
p. 22-24, 44, 45, Deecription of a simple, low-cost actuator made
}of two mections of standardized hose connected mechanically by a
{four-way hydraulic servovalve acting in 2 push-pell fashion and
frealizing a work output of 1 in. per 20 in, of hose assembly, hy
means of an axially acting fluid pressure.force. Parameoters of
entrained volume and effective area in force delivery have been #6-
" ltablished experimentally, and analytic correlations between hydrau- :
Bic muscle and piston- type actuator have been made, sotne of which
are presented, :

EE1-5071 UNITED STATES AIRCRAFT - MILITARY DRONES:
;LMAPPING SURVEILLANCE, TARGET. Western Aviation, Missiles
%& Spzee [33rd Annual Directory), vel. 41, Apr, 1961, p. 105107, :

Presentation of per‘ormance characteristica for 24 types of milltary |

gdrones. °

1617064 ADLERAUGIGE ZWERCGE, Stefan Gristnheyners Fluga’
']Rcvue, Mar, 1961, p._15. 16, In German. Discussion of develop~
jments in reconnaissance aireraft. The hackground history of the :
'short-'angc unmanned reconnaissance aiveralt is given, and the
'mst“urn_entauon and operation of drones ate considered.

’ 5_61-'[5?9 TARGETS AND DRONES. Flight, vol, 7§, Dec. &3, 19460,
ip. 9B6-992. Heview of Americin, Australian, British, and French-
‘developed targots and drenes.  Applications, design data, and e-
Equipmcnt are discussed. -
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. |Ames Research’ Center, Moffett Fiald, Calif.
: T}'E INFLUENCE OF RADIO ALTIMETER ERRORS ON P!LOT
PERFORMANCE DURING THE FINAL APPROACH AND

N?S 31047"}?‘ Nationai Aergnactics and Space Admm-s:raucn

LANDING PHASE OF AN NPV, MISSION
James .C. Howard . Jul 1975 - 18 p - rafs -

“HNASA-TM-X- 62455 A- 6219! Avail: NTIS HC $3. 25 CSCL

176 .
. Dua o the fagt that remt:ateal'.'r pllotsd vemclss [RPV s} ara
urrently baing flown from fix :d base control centers, kinesthetic |

C-iand real worid peripheral vision cuaes are absent. Tha sbsance’
-jof these cues compiicates the piloting task, particularly during’

the final epproact and landing phase of a mission. . The pilot's
task-is futher complicated by erors in the disptayad aititude
information, To detarmine the influence of these emrars on prot

: performanca_du'ring'xhe final approach and landing phasa cf. a

imission, BN experimant was conducted: in which. pilot subjects:

" pwers asked to fly a fixed Lise simulation of a Pipar PA-30 -

aircraft, using degraded altitude information, For this expariment,
the chevron component of the display configuration -was driven
by a radio altimeter, Four altimeters were used, each with-a
different error characteristic, but within the range specihbed for

range of errors considered. there is no significant difference in

'Iandmg parformanca that can be atrributed ta |rots. in altituda

‘infarmarion. N . . Author

N?n-31118# Naval Alr Devslopmsnt Cenmr Warrhinstar, Pa.
‘Vahicle Technology Dept.

IUSER'S GUIDE FOR SIX-DEGREE-OF-FREEDOM DIG'!AL
‘COMPUTER AIR VEHICLE SIMULATION

'James C. Cuke 16 Apr. 1975 157 p refs .
{AD-ADGI4T4; NADC-74258- 301 Avail NTIS -CSCL 01/3

| This report is a user's manual for @ NAVAIRDEVCEN (Naval
Arr Dovelopment Center) developed 8DOF Isix-degree-of-fraedom),
igit vehicle stability, performance. and conmtrol digital computar
isimulation. Included are descriptions of the coordinate svstems.
.the aerpdynamic. thrusting, and inertial forces and moments acting
‘upon the. vehicle. the equations of motion, and the atmasphers:
;model.  Discussions of such user oriented information as the:

B gss!ection and specification of run parametars, data implemanta- -

tion procedures, as well a5 a samp!e program listing with related’
flow chants are mciuded ’ GRA

'N75-301804 . Aercspace Medical Research Labs. Wright-
iPatterson AFB, Ohio. -

Robert G. Mills. Robert F. Bachert and Milss M. Aume Feb
1875 40 p
{AF Proj. 7184]

- {AD-AQOE 142 AMRL TR TE 13) Avail. NTIS CSEL 01/3

“The AMRL RPY System Simulation and Research Program’
was initigted v Aprl 1873 in response to requitemants. for support -

RPV gysterns, The major objectives of the AMRL APY System

of contractor designed consoles, viueo bandwidth compression
techniques. - . ’ . GRA

UNCLASSIFIED

.tha Sparry series of fadio sltimetars. Results indicate that for .

AMRL REMOTELY PILOTED VEHICLE (HPV] SYSTEM ’
SIMULATION STUDY 2: - RESULTS ' :

-of the design of the.man-maching/enviranment interface of AF,

Simutation and Research Program are as follows: (1) pedorm.
- iBRPY system design evaluation studies, ie. evaluate altermative:
" jdesign configurations, assumptions, gperating procedures. (B
(2] assess RPY system effectivencss, i.e., evaluate the axpectad’
effectiveners of a given system configuration such as its overall’
probability of achieving a target. ete.: (3) provide man-maching/ !
environment interface engineering data. he. sveluaie el'rotiveness’

)9




#
SIMAGE: THANSMISSlON ‘ViA SPREAR. SPECTHUM
i Qnamﬂr Tnchmul Repost, 2 Jan. - 7 Jul,

) Rubmw MBII’\B‘JBfer\f ™ Spslser and HarperJ Whntehausa
1974 130 poorels:
JARPA Order 2303) -
{RD 787602: QTR-4)- Avail hﬂ'ls CSCL 1‘!}2 .
“This 19pon addresses the design of # spread spactrum lmage
transmission’ systam to -provide incressad antijam’ protection to
_Ea television fink from a smali remotely piloter vehicle, Prewviousy
:,qumerl\r reports ‘hove . described: ‘componant developments,
- Ethgoretical - advances in’ image processing, and simulations of
proposed coding schemas‘ This report -ummnmes the proposed
; svstem . o ~ Auther GRAN

N75-10812° . National Aercnautu:s and Space. Admmlstfanon
Flight Research Center. Edwards, Cafif,
.. NASA FLUIGHT RESEARCH CENTER SCALE F-15 REMOTELY
<+ 'PILOTED RESEARCH VEHICLE PROGRAM
“Garrison P. Layton /o Soc, of Flight Test Engr.  Advan, in
:Flight Test Eng. 1974 14 p refs (For 8V8$|abl1ll“r see N7 5»10910
02-058) -
TSCL 018 . o ' : t
A ramotely piloted research vah:cle {RP:+iVl pregram was
iconducted with a 3/8-scale model of an. F.15 airplane to
idatermine the usefulness of the RPRV testing techniqua in high
r:sk flight testing such as spin testing. The results of the first
o ﬂ:ghts of the program are presented. The program has shown
that the RPRV tachnique. including tha use of a digital cummil
svstam. is a viable method for abtaining flight research data |
- iAlso presented are some nagative aspects that have been Taarned
fabout the RPRAV techniguw in terms of model size, ;ammnnd
‘traguency, and faunch technique. . Author

iN7E- 28059# Air Force inst. of Tac:h ergbt~Patterwn AF3° '

: sOh:n School of Enginesring. 3
A DESIGN STUDY FOR A REMOTELY PILOTED \,“Ei-ill'.:LE.g
'AUTOMATIC LANDING SYSTEM M.S. Thesis
*Mark P, Hadley Dec. 1274 1171 p refs

{(AD-ADDB285; GE/MAS74D-4) Avail: NTIS CSCL 013

. ;; A msthod of control design is developed using optimal control:

’ 'theor\? which resufts in a simple and practical control system. } i

@ basis of this mathod is the elimination of unnecessary feedbacki’

1gains which in turn allows most of the Kalman filter elementsg

‘1o be- elimlnated also. -The procedure is developed bv designing

n automatic control system for a remotely piloted vehicle. Th&g

ircraft modelad in the study was the fiyan Compass Cope RPV.%

. This aireraft has a low wing loading raking it very suscepnme‘?

ato wind gusts. The problem is limited to the approach phase. of 3

,Iandmg under moderate to severe tuthulence. Both Itmg:tudm :
and tateral control systems ara consndered R

N75- 25920;‘ ‘Rock Island Arsenal Lab., fl.  Genreral Themas]
J. Rodman Lnb, 3
ESTIMATION OF LOCATING ERRORS AND RESDLUTION*
OF AN APV /CLGP SYSTEM .

Leonard B. Gardncr and - Drck A. Bergren Dec. 1874 48 p
s -

[Contrrgt DAAADE-TA. C 2051) .
(AD-ADD395F, RIA-R-TR.74.0401  Avail: NTIS CS5CL 01{35

Mini-RPY is considared es part of the CLGP Weapon systam;

“for. the purpase af . logoting -and designating largots {ar tube
“artiffary systoms. The errors of severa! differant types of
_1-151rumontauor| payloads and airframes are sstimuied and
comparld 1o the |ocat|ng orrors for forward observers. . GRA

2 Ganper
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!ma-mz:-rg Aie Force Inst. ol‘ Tach. W'anht-Patterson AFB§ )
-1Ohio.  Schoo! of Engineering. iy

- jCOSTS ‘OF AIRBORNE DIGITAL COMPUTERS AND:
a iINERTIM. MEASUREMENT UNITS FOR UBE iN REMOTEL‘I’ -
- PILOTED VEMHICLES M.S, Thesis -
"{Kenneth V. Funkbguser Dec. 1974 B2 p refs
L lAD-AGDIA53: GSA/SM /74D-3) " Avail: NTIS " €SCL 01/3
- Parametric cost estimating relationships (CER’s) are doveloped: .
to predict procurement costs of airhogrne digital computers and: -
inertial maasurament units which are suitabte for usa in ramotely:
nifoted vehicles (APV's). The CER's predict first unit recurring
cost in 1974 dollars and can be incorporated with an approprate
{sarning ¢urve to estimate average cost for a given production.
quantity. - A brief discussion of a computerized parametric: cost;
oastimation technique, the RCA PRICE model, is provided to
- lcorhpare methodology. input requirements. and output. The
predictive capabilities of the RPY CER's are compared to
avionies procurament CER’s developed by tha Air Force Avion-.
ies, Laboratory. The RPY CER's are generally mare asccurate’ -
‘than the AFAL CER's when procurement costs of aguipment
‘usable in ramotely pitoted vehicles are baing estimated, GRA

IN7B-202624 Air Force Inst of Tech. Wright-Pattarsan AFE..
Chis.  Sehool of Faginaering.

{COMPUTER SIMULATION oF MAINTENANLE FOR
MULTI-MISSIOR RPV'S M.5. Thesis

Paul R: Sharidan Dec. 1974 104 p refs

[lAD-ADQ3351; GSA/SM /74D-81 Avail: NTIS CSCL.01/3

' Tho purpose of this research project was to develop a
. ‘compurer simutation model of maintenance for a multi-mission
}FIP\-" The mode! is davelopad with as much flexibility as possibla
[cansistent with the expressed desirss of the RPV SPO st
IWright-Patterson AFB, Ohic. A method of snalyzing the output’
-'of the simulation to determine trade-offs between the use of
fmanmwer and vehicles is 21so deveiopad and a numerical example
‘is prasented. The greatest value of this research is the potential
T use in various areas of study conceming APY mainternance. .
‘This repont does not address questians of operahonal effactivaneass

- lef MMRPVs in the target area. . : GRA

N7B- 10935’;}' National Aaronauncs and Spaca Administration.
Flight Research Centar, Edwards, Calif. :
A AEMTYELY AUGMENYED VEHICLE APFRO&CH To
FLIGHT TESTING RPV CONTROL SYSTEMS
Dwain A, Deets snd Juhn W. Edwards Nov, 1974 26 p -
_{NASA -TM-X-56029: H-B70} Avail: NTIS HC 5375 CsCL
:0%C P
' A remotely augmented vehicle concept for flight testing
‘agvanced control systems wis developed as an outgrowth of a
remotely piloted resaarch vehi¢le {APV) program in which
‘gontrol laws are implemented through telemetry uplink and’
‘downlink data channels using a’ gerergl pumase grourd based
idigita! computer which provides 1he contro! law camputations.
:Some advantages of this approsct are that the cost of one
“icontrol system facility is spread over 3 sumber of RPY programs,’
'and control laws can ‘be changed gquichly as reguired, without
'Ichanglng the flight hardware. The remaotely augmented vehicls
|concept is des;.ibed, and flight test resuits fron. 8 subscale
lF 15 program are discussed. Suggestions of how the concept
“lgould lead fe more effective testing. of APY control 3ystem
lconcepts. and how it is apphcable to a mnhtsr\r RPV reconnaissance
nm:sslon ara grven ) Author

'UNCLASSIFIED
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- N75- 29099[! Applied Ph\rsrcs Lab_

sof the APL Symdal Mk VI remotely piloted vehicla [RPV]

" iNTE- 10079# Army Electronics Cornman(! Furl Monmouth, N.J,

. ’FIXED WING, REMOTELY PILOTED AIRCRAFT Final
“iRaport E

*Ito modify the engine to increase its power were foiled bacause
Lol the early discovery of o structural weakness that showed up
in every unit tested.  An alterrate enging was then devéloped,
-based on a fow-cost proven design [McCullochl that had heen
Ut guantity praduction for a numbar of years. This engine showed
“higher peak power and weighs more, but requires less than
. one-fourth the fuel at criise power, primarity because it vses
. spark plug ignition with gasoline rather than glow plug ignitian
-with muthanol. Late in the test program, another brand (Kolbol
‘eustom-built two-cylinder glow plug engine was intreduced.}
. Limited testing showed it to be a sansfactorv. lightweight, but?
“tual-hungry engine, Amhor IGHAI%

';DBLIQUE ALL-WING, REMOTELY PILOTED VEHICLE FOF?j

1974 105 £ refs

JNCLASSIF

- Johns | Hapk:ns Univ., Srlvsr[

Spring. Md,
FULL-SCALE AERODYNAM!C AND ENGINE TESTING QF
THE APL SYMDEL Mk 6 RPV - g
A, H, Cramer and M. L. Hill Qct. 19?4 132 p refs . . ] '
’[Comract NOOD17-72.C.4401) : ’
JAD-AQUGZ83: APL-TR-12571 Avait: NTIS CSCL 01/3 .

This taport presents documentation of the wind tennel tes:ing;

ipurpose of these tests was 10 determing the aerodynamic featme

“ilive -enging performance, and active control servp responsas of

fthe PV, Stzndard six componem serodynamlc data are given’

-5fcr six ‘alternative conhgurauons ] . GHA:

A STUDY OF STABILIZATION TECHNIOVES FOR SMALL .

A, W. Campagna and A. E Pnbv1 Aug. 1574 124 p

JDA Proj. 67372512-£.2301)

[AD-784109; ECOM-4239) Avail: NTIS CsCL 01/3 ]
t This report is concerned with The dynemic response of small.
fixad wing RPV's to atmosphsrie disturbances. Sevaral altatnstiva
control technigues were modeled and implemented in & hybrid
-simulation, end Bn. assessment of relalive parformance was
‘mada. - Author [GRA}

N?E 15553# Applied Physics Lab. Johns ank:ns Lniv.. Sltvur

Spring. Md.

ENGINE DEVELOPMENT PROGRAM FOR THE APL

REMOTELY PILOTED VEHIZLE |

T. P. Smalt i, 1974 35 p :

‘{Contract NODO17-72-C-4401) : .

-fAD FR75Q7: APL-TG-1249] Avai': NTIS CSCL 01,3
Performance of a. custom-built (Saker-Riggs) two-cylindes

g[ow plug engine for use in the APL Remotsly Pioted Vehicle

,was tested. Quiput power was less than sxpected, and plans

N74-ZB507*§ National Acronautics and Space Administration. I
Arnas Research Cantar, Maffett Fiald, Catil, .
PHELIMINAHY PERFODRMANCE ESTIMATES OF AN

:AIR-TO-AIR COMEBAT
‘Walter P. Nalms, Jr. and Rodney 0 Bailey Washmglon Jul.

-_(NASA ~TH-D-7731. A-53381 A\ralF: NTIS HI $4.50- CSCL
.oc .
:-' A cumpulenzed aircralt svnthesvs program has been used
“10 assass the efiects of various vehicle and imission parameten :
'_ on the performance of an obligue, all-wing. romately pilowd
}vehicie {RPYY for the highly maneuverable. eir-to-air combar ?
{role. The siudy mission consists of an outbound cruise lll§
. aceeleration phase, a -series of subsonic and svperscnic turns !
'al"ld a return cruise. The rasults am prasented in terms of hmh‘
“the required “vehigle weigh! 1o agcomplish this mission and e | F
‘combat elfectiveness as measured by toming and acceleration ]
'CaDﬁblhl‘f This repor describes the syathasis program, the mission
‘the vehicta, and iesults from sensutivily studies. An optimizanes
‘process has been used to establish the nominal RPY conliguraton ©
of the obligee. afl-wing concept for the spocified mission, In'
‘comparison ta a previously studied conventional wing-body canart ,
‘design for the same rmission, this oblique. ail-wing norninal vehich | ] -
is lighter 1n weight and has figher perlormance. Auther |

e e e s U




N74 34188# Texas 1nstmments fhe., Qallas - El'aétrd'-omics'
TR
".MUL‘I'iPUHPDSE ENFRARED SYSTEMS (MIFIS IIII Final
- |Report
T 128 Jum. 1974 2?7 b . : _
.. liContract F33615-73.C- 1328) . . ° o
_i(AD-7B220C: AFAL-TR-74.215} Awvail: NTIS CSCL 17/8 )
. The objective of this program was to advance the state-of-the-
art technology for tow cost: low weight; thermal imaging systems’
for remote piloted vehicles. The principle areas of study 2 & in
" lavtematic Jocus campensation, structures, optic syslem designs’
and electronic multiplexing methads. The repart covers prefiminary’
* tdesigns for three typas of FLIR systems and predicts. quantity,
coat of production for guantities of 100 and S0, This raport .
also includes design data 1hiat silows the application of technology
to the reduction af pieca 4 costs by using plastic parts. In; -
this manner. temperature compensation of refractive optical:
systems. and compensated reflactive optical syslems, ¢an be
fabricatad with improved performance and reduced weight..
Waluable fail-out of this study includes: techniques that can be.
-jused in manned aircraft systems to improve performance, make
themn simpler 10 -operate, and raduca system power and waight
i requrremen.s ° e GHA

N74. 334?411 Demsnon ‘Science. inc.. San Dlego Calit. -
PRINCIPLES .OF DISPLAY AND CONTROL DESIGN ¢OR
STRIKE REMOTELY PILOYED VEHICLES RP\"a Final
Report ’

itawrenca J. Fogel, Carl E. Engtund, Michael L Mout, and Thomas
i Hertz Jun, 1974 158 p refs

ltContract NOQG14-72-C-0186)

I{AD-782581) Awail: NTIS CSCL 01/3

; Principles of display and contral design for Aemotely Pﬂoted
|Vehicltes [APVs! were investigated. The difficulties which atise;
'from lack of kinesthetic feedback and problems associated with’
Icornmunlcatmg sdequate information 10 the remote pilot werse.
icansidared.” Attention was focused on the strike mission. A
zser:es of -experiments were conducted o examing the p:.m,’
‘subject’s abiity to control the RPY in flight and perform certain’
‘targeting maneuvers under daﬂemnt dispiay and contro! situations.:
lModsﬁed author abstract]l i ; L } GRA-

‘N74-21485 Vareinigta Flugtechnischa Warke-Fokker G.mo H.,
‘Breman {West Germany}, -

‘PRELIMINAAY DESIGN TECHNIQUES FDR UNMANNED,

EREM(.'!TE PILOTED VEHICLES .
:H. Staufenbiel and H. Schmidttein I AGARD  Aircraft Design
f;imegration.and Optimization, Vol 1 Jun. 1874 14 p iFor
iavailability ses N74-31459 21-02}) : :

E Tha steps involved in the design of remotely pilotad vehicles
iere discussad. Specific areas of concern are: (1) combat sactics,
'l?.] weaponry, {3} sensors. |4} payload and range. |5} guidance
Irand contrel, and (B maintainability, storabality, -and \ruinefablllw

:The tharacteristics of & typical RPY are analyzed to provide an’
example of the important factors which arg mvolved fn 1the design
ipracadura, : . o i Authar

IN74.226236% % Kanner [Leol Associates, Rerlwood Clw Eahf
IREMOTELY PILOTED VEHICLES: NECESSITY, WISHFUL
THINKING OR PLAYTHING
IR Cisen Washingtan MNASA  May 1974 34 p Teanst, into-
ENGLISH fram the German report “Flug Revua/Flugwelt
International™ De¢. 1873 p 27-30. 35-28
“lContract NASw-2481) i . .
{NASA-TT.F-15580) Avail: MWIS HC §4.75 CSCL 01C .
A survey is made of the various classes of unmanned Tlying-
roraft and their applications, and thair history is outlined, covaring;
baktaons, drones, early mussites, quided missiles, the Garman space’
program prior to and during WW I, and VTOL equipment. The
most important military wses for RPVs are concluded 10 be!
|recanngissance and ranspon. the tatter also possesting spincff
‘walue for the civilian sector. Fighter APWs are found to be-
: ||nell’actual whereas the one- way delivary of weapons has proven
.qune reasmla o Author
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344 R ! "Mamca Cahf C
- {AIRFRAME - STRUCTURAI. MATERIALS FOR" nnous
{APPLICATIONS a0 a
‘Donald F. Adams Jul. 19?1 49 n re!s K
‘{Contract DAHC15-67-C-0141; ARPA Order 188)
,[AD .736618; R-581/4-ARPAL “Avail: NTIS  _5CL 01/3
B ;- - A comparison’ waz made.of parformance, waight, snd cost
icharacterigtics of a wida range of structurel materials for sircraft.j-
" ;Malmals ranging from polyester-impregnated paper and wood to
. 'I:tamum ang the h:gh performance reinforced - composites - are
. icampered with canventional sturninum alioys for subsonic vebiclos,
1At high supersonic. spsads, serodynamic heating dictates use of
‘high-temperature - materials. such as costed ~columbium.
'lrnolvbdenum. and TO nickel alloys. Fuselage, wing, tail. and
‘engine nacells componants are “individually considered for
‘representative subsonic and 3 supersonic . cunf‘ igurations. - 9
. -differeny material combi are evaluated for the subsonic
" ‘and B for the suparsonic vehitles. ] . Author [GRAY -

Y1 74- 2556? ii Nauonal a&eronauncs and Space Adminiatration, ¥
Ames Reseatch Centar, Moffétr Field, Calif. - %
-DISPLAY REQUIREMENTS FOR THE FINAL APPHOACH
AND LANDING PHASE OF AN APV MISSION \

ames C. Howard Apr. 1974 24 p refs ’
NASA-TM-X-B2346]) Avail: NTIS HC 5425 CSCL OiB

& A two part investigation was conducted ta determine the?
sdisplay requirements ‘for the finat approach and fanding phase >
%0{ a remately piloted wehicle (RPVl mission, and to assess the ]

lative merits. of several possible dispiay configurations. The
objective af the first pert of the invesligation was 1o obtain |
bigctive assessmenis c¢f several display configurations. and to

. iselpet the most pramising display concepts for subseduent
sevaiuation in terms of performence measures. A basic display

" iconsisting of a perspe:;tive image of tarrain-and runway. 3 horizon
’bar and an eircraft symbol was used. and guicance symbology
as added to the basic displaying selected state variables. Initial
resuits suggested that as guidance symbology is added to the
<basic. display. pilot acceptance tends to ingresse. A pom of

:diminishing returns is eventually reached. however. when
additional information produces too much clutter, and makes it:
chﬂ;cuit for the pilot to process the displayed infgrmation. .

Author’

) N?4o21559",¥ Deva!opmﬂntal Sciences, lnc City of {ndustry.!
Calif. Aerospace Tachnoiogy Div.
{OBUQUE WING REMDIELY PILOTED 'RESEARCH AfR-
ICRAFT VOLUME 1: DEVELOPMENT Einal Report
:Apr. 1974 144 p Qriginal Contains Color Iiustrations
“Contragt NASZ-7211)
:{NASA-CA-114723) Avail. NTIS HG $10. 25 csel 01C ;
;' . The NASA Ames/DSI ablique wing remotaly piloted msearch}
awcraﬂ is & highty unusual, varigbie remotely pilgted vabicle: whose:
s configuration and capabilitivs are the result of cenain: .1n<t|a] design’
iguidelines that, in terms of conventional aircraft sttuctures and
; configurations, would be considered to be contradictory and.
suhachievable. Accordingly. the novel design ol the yawed wing
I 8PV is at odds in many respects with conventional aircralt practice.
. Novelty, then, forms the first, unwritten, design guidefine, This!
_’desmn is intended to move away from convention in gu-- oy
sttucture, and materials, The specific guidetines followen - . e
.des-gn of the yvawed wing APY apd a shar discussion of the
\lmpa:\ of each on the ccnhguratlon ol the vehicle are present-
1ol . Authcr

|
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NP U AW LA FTON L v H HaHh .
HES  Finel Techmical Aeport, 1 Jan. - 29 Sep. 1973
- {Dixon - Cleveland, Rogar L Barron, ﬂnd Mrilord R, Demrick Mar
. 11974 BB p refs
. _IlCOntracl F33615-73.C-40585) ® o o
HAD-781979;. AMRL-TA- ?3 118; Hept 5?6 FTR] Avail: NTIS
jesCL O3
. The repont presents & %8t cf aquations of mation ‘or ramotel'r .
piletad vehicles. The equations are written in’ 2 form suitable!
far 2 real-time digital computer simulation. The simulation is:
ntended 1o provide b test bed for evalunting alternative APV,
tontro! systems. A FORTRAMN program for ‘use on 2 _Dlgnai
Equipment. Corporation PDP-12.Computer is presunted, Airframs;’
parameter values are given far several flight conditions of an:
air-to-ground - RPY, an  air-to-gir APY Brd, a reconnaissance
EW RPV.. i Author HGRA)

N74-18671%§ " National Aeronautics and Space Administration.
Flight Research Center, Edwaids. Calif.
INITIAL AESULTS FROM FLIGHT TES‘IING A LARGE,
REMOTELY PILOTED AIRPLANE MODEL
i Eucid €. Holierman, comp. Mar. 1974. 42 p refs
INASA-TM-X:58024] Avail; NTIS HC $5.25 C5CL aic
The first four flights of a remotely piloted girplane mode!

showed. that & fight envelope can be expaded rapidly ang that;
hazardous flight tests tan be canducted safely with goad resuits,’
The flights also showed that zerodynamic data cgn be obtained.
quickly and efiectively over a wide ranga of Hight conditions.”
tlear. and useful impressions of handling and controllability of.
configurations can be obtained. and present computar and
electronic techaology provide the capabihly to close flight control”
. iloops on the ground, thus providing a new method of design -

‘and flight test for advanced aircraft. . Author

H7a- 33485{;’ Adaptronics, Inc., Mclean, Va :
IRPV/SELF-ORGANIZING CONTROL DEMONSTRATIGN
ISYSTEM., VOLUME 2: HAROWARE DESCAIPTION.
ISYSTEM OPERATION AND MAINTENANCE, AND RPV:
ISIMULATION Final Technical Raport. 1 Mar. 1872 - 31 J\un.
'1973
- 'Dixon Tlewsland. Jamas A. Elmklay. and Hogar L. Barron Fob
1874 208 p rels :
(Contract F33615-72-C-1816; AF Proj. 7233} 2%
{AD-781080; Rept-SSS-FTR: AMRL-TA-73-67)  Avail ‘NTI§-
‘CSCL'01/3
Self-organizing. control is & form of adaptive control in which
the coatrotler uses an incremental modal of the plant and identifies
- parameters in this model by means of calculations based upos
‘recent-term plant excitation and responsa histories. This tepart’
Em two volumas) prasents the theorstical derivation of rafinementy -
.in seli-organizing contrel technigues yielding substantial reduetion -
!of sampling rates of salf-organizing controllers and idsntificetion -
'oi maghitudes as wall as: polarities of plant gain parsmeten’
1 Additionalty, this report describas the implameniation of st
iorganizing conmtroller logic in the . form of .breadboard digtsl’
: ;hardware tha equations and programs for a PDP-12 compute
‘roal-tima simulation of remotely piloted vehicla flight with &
idagreas ‘of freedom [without limitation - to small aerodynami
ianglash, and demgn c! 3 demnnstmt:an system, (Modlﬁed aurthor
abstract} o . i GRA




o 55.'N?f!-'32458£ Té*edvrid fyan Azronautical Co., San Uiuga.'(iélif.g'
_/RPV SHIPBOARD EAUNCH AND RECOVERY OPERATIONS |
_:STUDY Finst Roport o :
{ Georga C. Cota and Waldo V. Opfer. 1. 28 Feb. 1974 268 p}

Crafs - : _ . |

* {Contract NDOO14-73-C-0374: NR Proj. 212-221) .

P {AC-781712; TAA-29369-3) Avsil: NTIS CSCL 01/%

I3
5 Various methods for launch and recovery of remotely pilotedil
 vghicles [RPVs) from the decks of Naval ships were investigated. ;
: Eight RPV gasigns vrera developed to pvatuate launch and rgcovew :
“ caoncepts from thres classes of ships: the aiferaft caerier, _:ha§_
. sea control ship. and the ocean escort. Two basic RPV missions
* wara essumad for the study: A 500-nautical-mile. high-fow-high}
: altitude, high subsonic penetration mission: and 2 med_lum-_hlgm
© aitituda 14-hour endurence surveillance mission. {Modified author
* bstract) GRA] -

- N74-1R67T*j . National Asronautics and Space Administiation.
Amas Resesrch Center, Moffaty Figld, Calif. : SR
PRELYMINARY PERFOAMANCE ESTIMATES OF A RHIGHLY'
MANEUVERA,: E REMOTELY PILDTED VERICLE ) .
Waiter P. Nelms. Jr and John A Axefson Washington  Feb !
1874 102 p rels . o, B
{NASA.TN-D-7551. A-5157). Av-ili NTIS. HC $4.50 CSCL:
-01C o B

A computerized synthesis program has been used to assess;
the effects of vatious wehicle and misston parameters on thel
performanze of a highly maneuverable remotely pitoted vehicle!

_-{RPV} fc- the air-to-air-combat rote The configuration wsed in:
.the study is a trapezoidal-wing and body concept. with forward-!
‘mounted stabilizing and coptrol surfaces. The study mission?

‘cofisists of an owtbound cruise, ar acceleralion phase, a series!

"of subuomz and suparsonic s and a return cruise, Perfwmance:,’
is evaluated in terms of both the reguirad vehicle weight 10!

‘aeuemplish this mission and combat effactiveness as measured§

Cby tunning and acceleration capability. The report describes thaj

. synthasis program, the mission, the vehicle, and the results of!
sensitivity and trade studies. . o Authar

N75-121824  Test Groop {6395, Hofloman AFB, M.Mex.

- RADAR SIGNATURE MEASUI EMENTS OF RQM-34A AND:

‘BAM-34F TARGET DRONES, VOLUME 1A Final Report
“Jam 1974 270 p ) ;
IAD-FAS5219; AFSWOC.TR-74.01-Val-141  Awvailr MTIS L5040
1749 ' - . :
Monpstatic measurements of the components of the target:
~sgaitering matnix, monestatic gnd 30 degree bistatic measure-.
ments of ‘target glint, as well as 10 and 20 degree bistatic)
-measurements of target cross section were perfermoed usingg
“vartical and horizontal antanna polarizations. Data were cotained: |
ftom both the principal and crossed polarized components of!
thg larget return,  Sixteen orientations of each wehicle were'
measured ot @ lreguency of 5500 MKz This report is published
in three parts. gach of which prosents data acquired from hboth:
“BOM-34 vehigles, Part A is limited to monestatic radar crossi
section and glint data. Pant B prasents eadar ‘cross section dats:
gequired at bistatic angles of 10 and 27 degrees. Radar cross: .
sectien and glint data acquired at a bistati, angie of 30 degrzes’ .-
are ¢ontained in Part C. {(Mopdified author abstract} . GRA
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INT4-319685F Adaptronics, Iic, Mciean, Va.
|APVIREMOTELY: PILOTED VERICLE}/SELF-DRGANIZING

{CONTROL DEMONSTRATION SYSTEM. VOLUME 1: 50C |

EEQUATION DEVELOPMENT. LOGIC CbNFzGURATlCINS
TAND CONTROL MODES  Final Tachmca! Repost, 1 Mar,
1|19'.'2 31 Aug, 1973

0 Cleveland, Rager L. Barron, and Lewev o, Gﬂslrap “Jr,
'|Wr|gh1 -Pattersun AFB, Chio AMRL Dec 1873 70 p refs
H{Contract F33615-72-L-1818: AF Proj. 7233]

HAD- 773860: AMRL-TR- ?3 68-Vot-11 Avail NTIS CSCL

2/

Self-Organizing contral is a farm of adaptwe conlrol in which *

;tha cgntroller uses an incremental model of the plant andidentifes
;parameters in this mode! by means of calculations based upon
irecent-term plant excitation and response histories. -The report

S . presr *s the thearetical derivation of relinemeants in self-organizing
cnntrm techniques yieiding substantial reduction of sampling rates-

ui self-orgamizing controllers and identification of magniludes as
!_weli as polarives of plant gain parameters.  Acdinonally, this
Tteport describes the implementation of sglf-organizing coantrollar
:logic 1n the form of bieadboard” digital hardware. (Modified
authgr- abstracth R . ) . GRA

‘N?429522ﬁ Test Group {6585thl, Hettoman AFR, M.Mex.
:PADAR CROSS SECTION MEASUREMENTS ON A
"EQM 34F TAARGET DRONE, YOLUME 4A Fina! ‘Haport
‘Hcv 1973 279 p

P {AD- 771597 AFSWC.TR ?2 20 \-"01 AM) Avail' NTIS  CSCL

: 1?/9
-~ The réport doguments radar cross section rreusummants of
f-_n BOM-34F target drone with active radar cross section
\'at.gmemalion Part 2 presents the augmented cross section dats
ﬂcﬂuued from the BOM- 34F ciean configuration with eugmenia-
£ tion forward. ] GRA

;N74-20883F Air Force Inst of Tech. Wright-Patterson AFR,

. iOmeo. School of Engingering.

IAIR CUSHION LANDING SYSTEM PERFORMANCE ON A
STENTH-SCALE MODEL JINDIVIK RPY  M.S. Thesis
iPhilip M. Parker, Jr. Nov. 1973 74 p refs:

FlAD-774389; GAM/AE/73A-15] Avasil NTIS CsCL 0143

§- _ Tests were conducted on an air cushion landing system ADLS

|nstallc|:| on a tenth-scale model Jindivik- RPY. The model has
- ! the corract Froude-scaled values af weight, center of gravity cg
*and momeni of inartia obool @l three axes.  The results of
 Ihese tests wera compated to the results of similar tests conducted

‘ tenth-scale ACLS deteraiaed the heave stiffness to be 11 b
Cper n. the pitch siiffness 1o be (155 |b ft per deg {fur a nose
down momaent) and the rofl stifiness to be Q048:1b It per dag.
These values were within B0% of the full-scale values. Drop
ests showed the maximum load at the ¢g of the modal to vary
chetween 2.2 g's al the scaled nominal landmg rate of dascent,
10 54 g's at the ma ‘mum Iandmg rate of d°5cant [Modifipd
Yauthar abstracr‘.l - ' GHRA

N74.257174  TYest Group (B5E5thl. Hofloman AFE, N .Mex
:HADAR CROSS SECTION AND ANTENNA GAIN MEASURE-
MENTS OF A BOM-34F TARGET DRONE  Final Report
Del. 1973 540 p .
'h‘\f.;r HS“B'} AFSWC-TH 72-20-Vot-3A)  Avail. NTIS  CSCL
e

i Smang radar cross sectron data were ar‘qullf'd fram a BOM.34F
%remm_{ny prioted vehicle (RPVI ut the U5 Ao Force Radar
||al'gt=1 Sreattar Factny, IRAT SCATY B535th Toot Groaage, Finlloman
‘AF8. New Mexico The BQM-24F webicte was conbygured (o
“provide compatisan data Tor several combinations of HCS widf or
Intrared (IR} augmentalion pods Both monostatic and 10

_\degree bistatic data were obtamed for ight vehicle soll. angles

and six wehic'e pitch anqics Honzontat and veértical polanzationms
were used at a frequency of 913G MHz The repart contains a
idesgription of the measuremeant continens as wel as fopooductons
ol the raw and processod data scguired. (Momfed acti,
‘shstract| CGRA

or the ACLS of a fuli-scale model Jindivik. Static 1ests on Lhe.

-
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CNT3- oga3Ty’ Natmnal Aemnautlcs and Space’ Admmislrallon‘_

‘Amer Rescarch Center, Molfett Fiald. Calf.
.COMFUTERIZED PRELIMINARY DESIGN . AT THE EARLY
STAGES OF VERICLE DEFINITION.

Thomas d Gregory Sep. 1973 35 p refs
AMASA-TM-X.52303) aAvail’ NTIS HC 53 75 CSCL 01C
' Critena for acueptance of early design mformaton, modern
‘methods of proveding 1. and suggestions for defining adequate,
ievels of resources 10 aoccomplish the objectives ol the activily
are described. Spacific examples of the mnst diffigult type of

early design studies. those requinng sigmlicant undeveloped

techaglogy, are used 1o discuss these points The examples mnclude,
design studies and cost estimates of liguid bydrogen fualed arerak,
abligue winged aircraft and remotely piioied vehicles. Author

N74.12737§ ODoecision Science. Inc. San Diego. Calif. .
INVESTIGATION OF PHINCIPLES OF CONTROL AND
DISPLAY FOR RPVs Semiannual Technical Fepart, Feh.
Auy, 1973 :

Lawrance J. Fogel, Cad E. Englund Michua) L Muut and Thomas
D. Hertz Aug 1973 125 p rels - :
[Contract NCGS4-72-C-0196)

TIAD-757414; DSI-OMNR-TR-73-1) Avail: NTIS CSCL o1/3

The pUrposa of this investigation was to definitize principles-
- of dispiay and control suitable for remotely piloted vehicles of

_interest to the Navy. The immediate concarn 15 dirscted toward

RPY strike missions wharsin an aircraft will be used 1o deliver

_convantional or laser-guided wespons. 1o highly defined 1a:ger.

recover and seek furthar targats. than return to friendly territory.
The -raport includes a brief discussion of the prior resgarch’

conducled pertinent to this prohlem by Decision Scienca, Inc., a

- ganaral research plan for tha current investigation ard preliminary,
_statements regarding the first of a series of display tontrol
experiments. A bibliography i5 included as well as appandices:
which cover datm!ed matarials used in suppon of this research:
affort. ) ) GRA

NTI-24077H Dec:snon Scignce. Inc., San Ciega. Calif.
PRINCIPLES OF DISPLAY AND CONTROL DESIGN OF
“REMOQTELY PILOTED VEHICLES Bemlannual Technicar
. .Report

~Lawrence .. Fagal, Aokart S. Gill. Mmhan! L. Mout, Doug!as G.
Hulatt, and Carl E. Englund {4 Feb. 1973 156 p refs
- {Contract NOQO14.72-C-6196; NR Proj. 196.119}
(AD-7877681; SATR-2] Aveil: NTIS CSCL 0V/3

© Revisw of potent:al RPY mismion sss!gaments and the paculiar

problems of RPV flight control lead to & prelimingry expariment

-wharsin the performence of Navy sttack pilots, mode! aircrafi
:pilau‘ and enginaer non-pilota was compared on & simutated
“scenaric uging eight differant dispfay/control canfigurations
{ionlde-aul va. Sutside-in, nttituda display, predittiva v, non-
_oredictive attitude display and position ve, rate contral stick].
Navy pilets dermonstratad signiticantly better parformance:
-however, no significant diffarence wae :found between inside-out
and outside-in display {aithough simest gll sBubjects, including
Mavy nilols, preferred the outside-in prasentation), Attitude
prediction wes not found to be of value, and position control
. stick was significantly superior to the conventional rate stick,
The Embedded Figures Test appears to ba a useful indicator of
sapactad padormance, Analysis ravealed that additional infarma-
tion s requirect tor manua! fight control. Specific probfems of
-sansar control, digghosis of ECM impact. and usage of automilot
capnbility ware identified.- Suiteble recommendeticns ware
|damnt|ad Sultabln racomﬂandanons werg made in this regard.

© Author (GRA}
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. N73- 319851&' S&n Diago Aircraft Engineering, Inc Catif,
CONCEPTUAL DESIGN OF A AIR CUSHION LANDING
SYSTEM FOR AN UNMANNED AIRCRAFT Fmal Repart,
27 Mar - 11 Aug, 1972
Henry B, MeCudden, Paul D Scrensan. George R. Lutz, erl-am
‘H. Stewant, and Donald R Walbarn 3 Jon 1973 126 B refs
iCnn'rac' F33615.72-C-1769: AF Proj. 1369} : .
HAD- 764774; SAE-T2-031. AFFDL-TR.72.155)  Avail; NT!S
CSTL 013

The problems assogiated with amstmg racovary systems
sinclude difficulty in mid-air retrieval of RPV's in excess of
'1500 Ibs:” high operations and support costs of parachutas,
irecovery -helicopters, other aircraft and ther erews: long recycle

o 'tlme _paving quality requirements for wheeled or skid type landing - '

’gear and frequent damage of RPV's recovered by parachute/

eattenuatlcm bag or parachule,’m:d air recovery systems,  Ac-

] . cordingly, this. preliminary dasign study report describes an air

. % oo : ° e "o oy ° ..icushnen iandwing systam {ACLS) applied 10 the 3.000 1o Jindivik
N ’ o . .- ° ' Mk 3A gnmanned airgraft. The ACLS is stéwed for cruise flight
1 @ clean asrodynamic fairing on the undafuselage. resuiting in
fa mimmum performance degrodation,  For recovery, hinged

g'clamAsheH_ typs doors are unlateted. and cpen. permitting
1
i

- inflatign/deploymant of an inelastic type elongated toroid-shaped
ltunk. The trunk is inflated and Blown with bleed air topped off
|an existing port .on the Jindivik's Viper Mk 201 engqine. Aftar
' i landrng the aircraft is placed on 2 fixture and the trenk is manually
Lrestowed in the fairing (Madifind author abstract} GRA

N73-21080§ RAND Corp.-Sznta Manica, Calif.
LOW COST TACTICAL RFVs
A. H. Jacobson Sep. 1872 10 p
{P-4802) Availl NTIS  HC $3.00
Tha davelopment of low cost remotely puloted vehlcles is
dhiscussed. The emphasis is placad on devglopment of an
unconstrained innovative approach in establishing the logistic and
imaintenance charactaristics which can significantly influsnce the
overall design of remotely pilotad vehicles and the required cround
uppoit equipment. Methods in which the costs of unmanned
tlying vehicles can be reduced are proposed. The application of
sautomated preduction procedures and the usa of composite
{materials are !ﬁcOmmended Author

+N73-24073§ Ball Ae:ospeca Co., Buffaio, NY. '

"A STUDY OF AIR CUSHION LANDING SYSTEMS FOR
eRECOVEHV OF UNMANNED AIACRAFY .

=John M. Ryken Wright-Pattarson AFB, Ohio AFFDL [t 1972
41 p rals .

Hrontri. F336816-72-C-1175; AF Proj. 1369}

‘.MD -768769; AFFDL.TR-72.87} Avsl: NTi5 C5(L 06/7

B ’ : . i The report prevents rosuits of & concept feasinlity end farmu-
: 'Iatlcn study of Air Cushlon Landing Systems for recovery of un-

__rnanncd pirgraft [Remotaly Piloted Vehicles!. A modfiad RAvan

i Mode! 147G drona or apeciast purposs alrcraft was invettigated for
pcurhlu use in B low cost flight tast demonetration of alr cushinn
| landing gear concapts an &N exiziing unmarned aircraft. Ascovery

'by horizantal landing @n an alr cusnson isnding eystem is
compared wnh recaverv with & mid- ar recove.Y BYsem,

Quthcr IGRA|
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. : ' N72-21817%§ National Aeronautics and Spaca Administration.
i : 2 o i ‘Lawis Research Canter, Cleveland. Chio.

‘PERFORMANCE AN CONTROL STUDY QF ry LOW-
*PRESSUHE RATIO TURBODJET ENGINE FOR A DRONE
.AIRCRRFT

'Kurt Seldnar, Lucille . Geyser,’ Harold Gotd, Darral Walker, and
-Gar\f Burgner Apr. 1972 55 p refs
‘{NASA TM-X-25637: E-6688) Avail: NTIS CSGCL 21E
H The results of analug and digital computer studies of a

-!Dw -prassure-ratin turbojat engina systom for use in a8 drona
“lvehicle are presented. The turbojet engina consista of a.

four-stage "axial comprosior, sinple-stage turbine, and B fixed
iatea exhaust nozzle. Three simpidied fuel schedules and a
tgeneralized paramater fuel control for the enpgine system are
ipr ted and evaluated. The evaluation is basad on tha
iparformanca of sach schedule or controt duting engine accelaration
‘fmm 2 windmill stant st Mach C8 and 6100 meters to 100
ipercent coirected speed. It wes found: that, bacause of the
‘higher --sccaeleration margin permitted by the contrel, the
"‘genaralized paramster contrg!  exhibited the best dynemic

ﬁ )

E

perfcrmance oo o - Author -

¥




IF

N74: 12‘.-“23# Hasaarch tnst. af Nation# Defem:e Stockhnlm
{Swaden].
REMOTE CONTROL OF AIRCRAET AND WEAPON SYS‘!’EM:
USING A NEW HMIETHOD [FJARRSTYRNING AV FLYGPLANZ )
QOCH VAPENSYSTEM ENLIGT NY METQODI]
- Curt Haglund Fah. 1972 16 p In SWEDISH
AFOA-2-A-2553-E4] Avail: NTIS HC £3.00
! Rermate controlled a:lcraf‘l can row be mansuvered !n a
‘very advanced manner by use of & system for remote sensing
“and duta transference in real time of visual and other infarmation
from and to the sircrahl. This infarmation in combination with a
‘systemn -for ramote operation, makes it possible for’a ilot to
‘mansuver 1he aircraft from a guiding station gs if he was in the
-aireraft. 0 the LS A this aircraft is called a2 remotaly piloted -
vehicle {RPY), Development v:ark has been going on for sdme
years and tests with such aircraft have been made. The mathod
can alse be used for remote manmng of othar weapon systams,
Author

.N?O 258287F Natonal Aeropawtics and Space Administration.
Lengley Research Center, Langley Station, Va.
EFFECTS OF  ADDITIONAL REVISIONS ON THE

AERODYNAMIC CHARACTERISTICS OF ATARGET DRONE ;-

VEHICLE AT MACH NUMBERS FROM 170 TO 4.63.;
- COQRD NO. AF-AM.827 o : :
A B Blair, Jr. and Dosothy H Tudor Washmgton Feb. 1970
168 porefs ' = g
HASA-TM-X.1961] Avail: CFSTI CSC.01A g
A& wind-tunne! nvestigatien 1o determine the elfects of
sevarzl modifizations on the suparsame agrodynarmg characrerust:cs_
of a 1/4-scale target drone wehicle ss reported. The inuest:gana_ni‘
- wes canducied at Mach numbers from 1.70 1a 463, at angles of!
‘attack fram about -4 deg to 16 deg, at angles of sideslip from about:
-4 deg 1o & deg, and at a Reynelds number of 9,380,000 based on.
mode! lennth. Rasults of this investgaton mdicated that the modeli'
with either wing ‘or with a wing-canard combination was
ongitudsnally stable about the selected moment ¢enter. Both the:
large and the small canards wera effectiive tnm deviges, and the thm
power appéared to e a linear functien af canard planfarm area.-
-The madel with |arge vertical hins was directicnally stable and had,
eositve effective dihedral throughaut the angle-of-attack and Mach
rumber ranges: however, redyeing the size of the verticad fing ‘e
Jta large decresse in directional stabality throughour the
angle-of-attack prd Mach number sanges The mleions were effecove
in predusing rollng momant thraughout the angle-of attack and
Mach number ranges, althgugh thome was @ sigadhicant decrease in
effeciveness with mereases in Mach aumhber Aleron daflection
generally produced an adverse yowang moment which tended 10
increase with anale of attack.” o Author

N§9-33565§ Army Materiel Comvimand. Washingten, 0.C..
"Systems and Cost Anavysis Div. 8
A CONGCEPTUAL QNALVSIQ SURUEILLANCE AND AHMED
AERIAL VEHICLES MANNED AND UNMANNED]

Wiliam J. Tropf Stephen J. Lanigan, and W. Allen Gilehrist. Jr.- -~

Agr. 1989 33 o

(AD-687295: TR 65-15) Avail: CFSTI CSCL 16 /7 :
This study is a conceptual analysis of ‘rones in the aerial

-surveillance and armed aerial whicle rofe. weneric manned and

unmanned aerial subsysiems an compared against a generalized .

mission 1o address the question: what happens if we have diones; |

‘and why wa have drones, on a first level basis. Further discussio

includes resource reguirements -and certain more abstract)

considerations such as tha value of manned space probes and how
the gmyshasis on manned spacecralt vs a cor_respohding emphasis
for unmannad areial vehicles can be rogoncited. The major findings
of the authors are threefold. Drones presantly offer ne capabrlity:
Cwbich could mot conceivably be zchieved with a mannad system,
‘but certain missians may be better accomplished by unmannad
systems. The guestion then, i & matter of degree rather than
additional capability. Secondly. under ceriain ‘conditiohs and for
spacific types of missions drongs may represant 2 merd <ost
effactive choice in the currenst time frame; and these cases should
become more pronounced as the state-of-the-arl progresses. Finally,
tha ‘maoslt sigaificant advantage of having drones is that along with
mannad afrerafy they represent a aystem offering considerable
flaxitility of choico to the fimid commander. Author (TAB)
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NG4.15469 Dav:d Taylor Modet Basm, Washirgton, D.C.
:Aerodynamics Lab,

(WIND . TUNNEL INUEST!L:ATION OF LAUNCH . TRAJEC
TORIES OF THE BEECH XKD2ZB-1 TARGET DROME WHEN

- |LAUNCHED FROM THE F3H-2 ASRPLANE

“{Henry 5. Ozarké Dac. 1963 106 p- refs

" RDTMEB-AERQ-993: AD-430438)

Aninvestigation was perfarmed in the 7- by 10- {oot Tran-
scnic Wind Tunnel to predict the trajectory characteristics of
the Beech XKD2B-1 target drone following launch from the
F3H-2 airplane. A series of 23 trajectories were predicted for
launch conditions at reveral Mach nimbers and altitudes with
‘warious pylon configurations, Aiteron response was assumed,
1o be in accordance with drone autopilot operation, except for
one’ trajectory in aach group, whu’:h was" also computed for
iaierons fived. o . Author
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1AD-203454; ADTC-TR-69-219) CSCL 177 .

- Contiactors Only

XTG'I?SOW Army Tasl and Evaluanon Comrnand Aocrdeenf
Pru\nng Ground, Ma, ] . T

DRONE A1HCRAFT Firal Repaort :

i26 Mas, 1970 12 p refs ' '
_!AD -B7133T; MTF’ 7-2- 040‘ £5CL 1;3 © Unclassifed report

.:-_NOTiCE Aviilable to us Gowamn—'uent Agenties ond Thea
Contractors Cnly . °

: Tha rt_:por'l describes tesl methods and techrigues for avaluating
At eshimical performance ond charamiensues of drane aireraft The
cevalvation bs refated to entena expressed 1 applheatile Gualtative
Matenel fagurements MR Smalt Developiment Brguitements’
180/}, Technical Characirnstics {¥Ch o other appropnate design

E requrements and specificahions . . . _ Adthor [TAB}

X6919303ﬁ' ‘Navor Air Faciliy, Clina Eake. Cahi : :
"BYNCHRONQUS COUNTER FREQUENCY CODING FOR:
"REMOTE CONTROL Dnvrlopmcm Repor!. Apr, 1967 - Jul.;
11968 S
. Davd W Kormode Jul 1969 26 p orels

JAD- 8568?4L NAE-TE-183- G“! 1 Cscl 'l '3 )
- 'Unr! st report!

NOTICE  Avilable 1o U-S Governmiont .f\:_;nucn,-s Ondy

Thrr repost '(Ec:s_crl'i-)es'a system of coding modifanan tequency

spuise groups with synchrongus elechiome counters, The system

prowides secdrey 10 romote command funghions, and can ba expanded

“ta control several drone aircraft simudianeousiy, Anthor (TABR}

[XT0-122844 Appled Systems Corp.. Rockville, Md. |
UNCONVENTIONAL AIRCRAFT POWERPLANTS CATALOG
JoL Me Guire, Jrognd R D, Coorley Aug 1968 {36 p

_ IConlract NODO 19-69-C-0381)

- HAD-862249) CSCL 21/7 ) Unclassified repost :

NOTECE Avaitlable to U S, Gavernment Agenucs and Ther
Contractors Only -

The eatalog represents a himeted. attempt o |dﬂn:|1‘v and
. describe new powerplant concepts fo: light airgraft, helicopters, and
drones. Ernphasis has been placed an desins suitable for 50t
500 h.p. class vehicles, and on their genera! merits retative 1o the
gas turgine. . . . Authaor [TABY

XT0-128424 mm-nm(,nt Dcve!opmcnl and Tost Comvr Leglin |
AFE Fla- 8
DAPHNE FEASIBILITY TEST Final Aeport i
fandsll V. Gressang Dec. 1968 9t p refs : !
(ARPA Order 1493] ' )

Unctassitiod :epurt

NOTIC[ Available to U 5 Governmuenl Agenmes and Thei

The imitial and repestable accuracies of the DAPHNE {Drone
Atrcraft Positioning, Moming, and. Navigation Equipment} ‘system

“werg determined by resording system oulpals with the two parts:
‘of the system establizhed a1 known Ioca.uor\; compasing the
“indicated DAPHNE position with true position! and parforming
:slam,hcal caleutations upon the DAPHME system outputs A

campansen of DAPHNE pr_lforfn.mce ‘wigs mada with thal to be’

“expected from conventional LORAMN:C The DAPHNE sysiem tested
“provided DRMS ircles of ropeatuble accuracy from 107 meters 1o |
1295 meters, vependmy on the signal-tg-noise roto present at llm
(DAPHNME correlator, Noise intreduced by the data link used by lhe

systerm had great effect vpon repeatable accurzcy. The DAPHNE |

-system tested did not perform as well as two conventional |
LORAN-C receivers operating in 2 dhfferzntial LORAN-C mode would

b expecied to perform. T Auther (TAR)
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iX69-19B34§ Northrop Corp., Newbury Park, Calif; Ventura Div.
{OUALIFICATION TEST REPORY FOR FUEL PUMP SCD_
" 58661 Final Report; Nov. 1867 --Jun, 1568 '
- ~James A. Danie! tJun. 1968 136 P
. '€Ccr'tract NOOG19-67-C-0456)
L }[AD -858504L; IDEP 575.40.30L 60-8E-01; N\"R-’62'53J C5CL
.13t A } Unelassified report- .

NOTICE:, Available ta U.S. Government Agencies Only

_ This feport prosents the results of an evaluation of a fuel
 lpump for uze in the MOM-74A Drone application. The- fallowing
[ itests were perforred: Temperature-Altitude: “Vibration, Shock;.
iAceceleration; Eiectromagnatic imerlerence; Explosion, TAR




‘X69'14?30}f Picatinny Arsgnal, Dover, N. J. Ammumtion
‘Enginesring Direciprate,

..JANfUSD 6 XE-2 DRONE HOOSTER )

. __Ar hus R Lusardh Jan. 1969 73 p refs

" HAD-395742; PA.TR.3848) CSCL1/3
o o . ° e a Confidertial report GP-4;

;NOTI\,E Avazlahlf\ 10 U 5. Govesnrnent” ch~1c|ns ant) Thenod
i Cuntfac‘ors Gy :

[P Y ST P IR S S

The i"\lnmumlmn Engmesrnng Directorates Sobd Hc:rlua'<
"fa _Pmmll uCHn L.]bma.ory wan ansigned 16 design. develon and (o5t u!'
- boostet fer the ANSBSD-5 XE-2 Dione in acensdants: with Fdlrch\'a'
T Equpmint Speaification M.804 hom the U.S. Army Signal Rz‘*aoardn'
‘and Developmant Lahotatores at Fore tanmouth & testing pragrams

- was undertaken. and the bonster 5al|:.Fauonly pertormed 0 allf
A ‘tests Boosters for 16 morg dynamig Tight tests were Ll vnrlnus
_ sﬂqcs af fabricalion whien the overall Drone deerermvn'l progeem
iwas cancelled. Unel. -~ - © Author (TABYE

: _'_'XG.‘J 1?308# Air Force’ Systnms Command Eglin AFE, Fln
CArmament Devclo,;ment and Test Center,
" :NITE GAZELLE, PHASE 1 IUT Final Report. 27 Nov 1958 3.
Jan. 1969 -
" Gary T. Smith I'\--'Ia\.r 1969 96 p refs
’ (AD- 502149 ADTC-TR- 69 571 CSCL 1/2
. Confidential raport G° 3-

NOTICE Ava:lable to U.S. G-’)vernmcm Agencncs and me!r
. Contracios Only .

A OH-SOD drone helicopter with various lows hght leveli-

_telpyision’ sensors was tested to deterrmmne the systems ability »
delecting, tecognizing, and identiying tactice! targets. navigaiing t
‘given positions, and tracking and aiming al meving and stationar
o -targje:s. The coverfness of the system ta human detection was als
cvaluated. Conl e . TAB:

¥B5 196162 Maturoln. inn . Seottadile. Ar Mn: .uv ST
tremics Oiy, a . ’ : .
NAVIGATION, GUMDAMCE ARND COMYROL SY¥STF' FOH
CDRONE. ARCHAFT, EVALUATIGN ~LIGHT TERT ¥RO
CGRAM |U]  Final Engecring Reoort. 1 e 1801-24 Jal]
1564 _ 2 ol :

N.E -Welter [1004] 0t p

{Contract DA-GH 039 508735621 o
(AD-36F8H 1Y . S Ceainfuntit report G G

CNOTICE: Awvailobie to U S, Goaveriment Adqindies arnd Then
. Conlrdclor-.-, Only .
- Discussed are me!hodb and rasuits of the fhght test pro-.
gram for the evaluation of a fi_.dslblllt‘f model of tha naviga-
ition, gwdance. and controk wystem for the Orone a!rcra!t This-
system utilizes infermation from a low frequency radic source;
" and o doppler velocity sensor 1o provide the control inferma-:
tign. it uses pseudo-noise codad transmission and coherem"
“detection 1o eliminate the effects of skywave, and to prawdc'
cspcurily against enemy clectrome countarmeasures Data and-
‘tosts.indicated thal the syslum fungtions a3 pr(.dnctu! by anaw-,
“gis, 18 capabla o operation in the presance of enomy counmr-
-measures, and exploits the wniput data to the tlml{s which are;

_tmposed by nature” System error is premarily r!ue ta the nat-:

Sural limitatians wh:ch eiist 0 the propamtlon of the LF sig-
“nals. Conf ot . . R G. G !
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' o S sl J.JASSEFE
X656:176094 Naval Ofdnance Test Station, China Lake, Calif. -
THEGRETICAL -STUDIES- OF  LONG-DURATION ENGINES -
{1 Technical Publications, 1 Feb.~3 Oct: 1961 '

H. M. Platzek and §. S. Haseyama Nov. 1964 98 p. rels
{(NAVWEPS-7817, NOTS-TP-2824; AD-360261)

> . . . Caonfidential report GP-4
‘A series of theoretical studies was moade of possibile en- -
igines for propelling’ a supersonit target ‘dione, with thrusis -
varying from 150 to 250 Ib, at maintained speeds approximat-
ing Mach 3. for durations cf 10 1@ 2Q min. and at altitudes of :
180,000 10 108,000 ft. The angine diameter was mot to exceed .
11610 and its weight, 1,200 Ib, Results of the studies show that,
ltor raprd davelopment of an effective prototyge. a liquid-fueted -
:ramiet anpears to be the most promising and least expensive
- inf engines that meet the requirements. ¥ owever, ramjet oparat-
iing altitude is limited to about a0.000 it. With 3 development
‘ume of abut 3 veals‘; aliowed. and no strict limit on the cost
‘ot a prototype. the liguic bipropaltant rocket will make the most
: gsatisfacwrv engine. and the operating altitude 1s unhimited
- tConl. : o - Author




