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Fi0 FOREWORD

This bibliography contains 199 unclassified references

relating to Vertical Take-Off Planes. These references

were selected from entries processed into the Defense

Documentation Center's data bank during the period of

January 1962 through January 1972.

This bibliography is a revision of AD-683 500.

Individual entries are arranged in AD number sequence

under the heading AD Bibliographic References. Corporate

Author-Monitoring Agency, Subject, Title, and Personal

Author Indexes are included.
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4rator !STEG*MAI, JR.
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UNCLASSIFIED

OUC REPORT 8IBLIUGRAPHY SEARCH CONTROL NO. /ZOM07

AD-'126 234
DAVID TAYLOR MO;DEL BASIN WASHINGTON D C
RESOLTS OF A VTUL PROPEL!ERypE AIRCRAFT TESTED INTHE SUBSONIC WIND TUNNEL IN A HIGHSPELDCONFIGURATIU,~ 

(U)

i NOV /3 15P BAMBERMILLARD Jo
REPT. NO. DTMB-AEfO-1062

UNCLASSIFIEU REPORT

DESCRIPTORS: (*VLRTICAL TAKE-OFF PLANES, DESIGN)t ROTARYBLADES (ROTARY WNGS)t WIND TUNNEL MODELS, FEASIBILITY
STUDIES, MODEL TLSTS, ROTARY WINGS, HOVERING, LIFT,DRAG, PITCH (MUTION), AERODYNAMIC CHARACTERISTICS,PERFORMANCE (ENGINEERING), SUBSONIC CHARACTERISTICS,PROPELLERS (AERIAL) 

(U)IDENTIFIERS: 1963 
(U)

THE ABILITY OF A PROPELLER TO DEVELOP A FORCE
PERPENDICULAR TO THE AXIS OF ROTATION IS THE BASISFOR A VTOL AIRCRAFT THAT APPEARS TO Bt CAPABLE OFHOVERING# AND AT THE SAME TIME To BE bUPERIOR TOEXISTING TYPES OF VTOL AIRCRAFT IN HIbH-SPEEDPERFORMANCE. LO*-SPEED WIND-TUNNEL TEST RESULTS FORA MODEL INDICATED A LIFT-DRAG RATIO OF 6 *ITHPROPELLERS OINDMILLING IN THE HIGH-SPEED
CONFIGURATIUN. FOR EXISTING VTOL AIRCRAFT, THEMAXIMUM LIFT-DRAG ATTAINED IN A HIGH-SPEEuCONFIGURATIUN IS ABOUT 5. (AUTHOR) 

(U)

U 1

SUNCLASSIFIED 
/ZDt107



UNCLASSIFIEu

O'. REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LOMO7

AU-426 498
CENTRE NATIONAL D9ETUoES ET DL RECHLRLHES AERONAUIIUES
BRUSSELS (BELGIUM)

PUWERED LIFT MOuEL TESTING FOR GROUND PROAIMITY
EFFECTS, (U)

ý'CT 63 IV COLINsPe E9 ;
REPT. NO* TCiA TIdq
CONTRACT: DA91 59IEUC277I

UNCLAbSIFILD REPORT

SUPPLEMENTARY NOTL:

DESCRIPrORS; (oVaRTICAL TAKE-OFF PLANES, GROUND EFFECT)#
MODEL TESTS, PERFORMANCE (ENGINEERING), JETS, LIFT,
PITCH (MOT 1 O|)l AERODYNAMIC CHARACTERISTIcSj PRESSURE#
NOMENTUM, 4ROUND EFFLCT MACHINES, nIND TUN14EL MODELS (U)

IDENTIFIERS; I nj (U)

THE EFFLCT OF GROUND pROXIMITY ON THE PERFORMANCE
OF POoERED 6IFT VEHICLES WAS INVESTIGATED ON SIMPLE
MODELS USING TWO DIFFERENT TESTING MEI'HODS. SINGLE
AND DOUbLE-JET MODELS REPRESENTING VToL
CONFli3URATIONS ANu AN AIR-CUSHION MUDDL MITm
PERIPHERAL JET aERE TESTED BOTH IN THL fIND TUNNEL
WHERE A STATIONARY PLATL IMMERSED IN THE FLOW *AS
USED TO REPRESENT THE GROUND AND ON A SPECIAL RIG
ALLOWING THE MODELS TO BE MOVLD OVER A FIXEU-GROUt4O
PLATE* THE LIFT AND CENTRE OF PRESSUR4 LOCATION
HAVE BEEN DLTERmINE) WITH BOTH oECHNIwUES FUR VARIOUS
MODEL HEIGHTS AdOVE THE GROUND-PLATL OVER A RANGE OF
MOMENTUM COLFFICIENTS. RESULTS OBTAINLO WITH BOTH
METHODS ARE COMPARED, (AUTHOR) (U)

2

UNCLASSIFIED /ZUM07



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ilOM07

AU-'126 78!a
GENERAL ELECTRIc CO CINCINNATI OHIO

RESULTS OF AIND TUNNEL TESTS OF A FULL-SCALE,L WIN•-MOUNTED, TIP-TURdINE-DRIVEN LIFT FAN. (U)

SEP 63 379P
CONTRACT: DA'-l-.j77-1C-58'f
PRQJ: DA 1-D-121z1'o-U-:'$'
TASK: I-U-'21qO1-O-I'o2u

MONITOR; TRECOm TR-63-21

UNCLASSIFIED REPORT

'DESCRIPTORS; (*VtRTICAL TAKe-OFF PLANEb, SHROUDED
PROPELLERS), (*SHROUDED PROPELLERS, UE5IGN),
LIFT, FANS, AEROUYNAMIC CHARACTER ISTILS, GAS
TURBINES, INSTRUMENTATION, MODEL TLSTS, WIND

TUNNEL MODELS, DRAG, GROUND EFFECT, PEhFORMANCE
(ENGINEERING), EWUATIONS, MOTION,
LXPEiIIMENTAL DATA, DESIGN, PRESSURE, GAS FLOW,
'EMPERATURE, VELOCITY, MOMENTS, PITCH
(MOTION)* THRUST# ACCELERATION, STRESSLS,
TEST METHODS, THERMODYNAMICS* (U)

IDENTIFIERS: X-3b3 ENGINES, LIFT FANS. (U)

THE FULL-SCALE ,vING-TIP TURBINE-DRIVEw• LIFT FAN WAS
MODEL TESTED IN THE NASA AMES RESEARCH CENTER
qU-FOOT BY 80-FOOT ,VIND TUNNEL. THIS SERIES OF
TESTS HAS PROVIUED THE FIRST LARGE SCALE TEST DATA
WITH FANS INSTALLED IN *INGS. DETAILED DISCUSSIONS

AND TABULAR DATA ARE PRE SENTED ON THL FOLLOWING:
WIND TUNNEL MODeLl TZsT INSTRUMENTATION, AND TEST
PROCEDUNES AND KESULTS. ANALYSIs OF RESULTS

CONSIDERS THE BASIC AIRCRAFT PERFORMA14CE (POWER
OFF), FAN AERODYNAMIC PERFORMANCE, FAN
THERMUODYNAMIC PLR FURMANCE, FAN POWeReD AIRCRAFT
PERFORMANCE, FA•i MECHANICAL PERFORMANCE AND HARDWARL
INSPECTION. (AUTHOR) (U)

I UNCLASSIFIED /ZQl07

IL\



UNCLASSIFIED

ODC REPORT BIBLIuGRAF:ýY SEARCH CONIROL NUo /,OMO7

AO-431 b66
PRINCETUN UNiV 1v J

SOME DYNAMIC ASPECTS UF STABILITY IN .OW-SPEED FLYINGMACHINES* 
(U)

NOV 63 59P DUKESTHEOOOR A, ;CARBALLAL,
JOSE Me ;LIONsPAUL Me

CONTRACT: DA-.I'-77.TC.835
PkOJ: UA-1-O'121401-A-142
TASK: I-'UO-2140-A-142O3
MONITOR; TRECOM TR-63-56

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE.

DESCRIPTORS: (*VGRTICAL TAKE-OFF PLANES, ADAPTIVECONTNOL SYSTEMS), (*FLIGHT CONTROL SYSTEMS, VERTICAL1AKE-OFF PLANES), STABILITY, PITCH (MOTION), FEEDBACK,DAMPING, DIFFERENTIAL EQUATIONS, MATHEMATICAL ANALYSISt
ANALOG COMPUTEt(S, TIME, PROGRAMMINb (CUMPUTERS)o LINEARbYSTEMS SOBSONIC CHARACTERISTICS 

(U)IDENTIFIERS: 1963 
(U)

THIS REPORT IS CONCERiNED WITH A LINEAR TIME VARYINGAPPROXIMATION TO THE DYNAMICS OF LO*SPEED FLYIN6MACHINES* SIMPLIFICATIONS AND APPROXIMATIONS AREAPPLIED WIDELY IN ORDER TO EMPHASIZE ESSENTIAL
ASPECTS. THE RANGE UF TIME VARIATION IS DESCRIBED
IN TERMS OF FROZEN SYSTEM LOCI OF THE ROOTSCORriESPONDING TO THE PREDOMINANT MOVE OF A sYS(EM.THE RATE OF THE TIME VARIATION IS DESCRIBED INTERMS OF THE DEVIATION FROM THE FROZEN SYSTEMAPPROAIMATIONo AN ANALOG COMPUTER STUuY *AS MADE TOSPECIFY QUANTITATIVELY THOSE RATES OF TInE VARIATIONWHICH CANNOT BE CUNI)oERED AS SLOW, THE
LONGITUUINAL DYNIAMICS OF VTOL AIRCRAFT IS STUDIED
AS AN EAAMPLE IN RATHER GENERAL TERMS.APPROXIMATIONS AND THE APPLICATION OF ROOT LOCUSMETHOoS IN TERMS OF T.iE MOST SIGNIFICANT STABILITYDERIVATIVES LEAU TO A CONSTRUCTION OESCRIBING THEBEHAVIOR OF THE OSCILLATORY ROOTS DURING TRANSITION.THE RESULTS ARE USC. IN A DISCUSSION OF THEFULLOAING VARIAdLE FEEDBACK CONFISURATIONS: DIRECT

FEEUBACK ADJUSTmENT')p ADAPTIVE F'ED0ACKt. ANUPRO3RAMMED FEEDdACK .3JUSTSLNIS IEAUTHOR) (U)

UNCLASSIFIED /ZOMO7



UNCLABSSIF IEU

A U~t.REPORT13181 o.';AIPHY zE A RCH CONIRUL Not /ZO,,iQ7

GENeR~AL ELECTRHQ LO) CINCiVNATI uHjO

XV-')A LIFT FAN F"LIG.i#T Rr-SEARCH AIRCR'AFT, (u1))

o~scoipriVE NUTE:, WUARTERLY TECHNICAL ti-ROGRESS NeT 1400
9s 16 NOV &.3-bIbFLB 640.

APR( 64 ISP
CONTR~ACT: 0A44 iq 77C~lb

UNCLA-SiT F.epr 0 *EPbke @of'a
bes

SUPPLONMENARY NOT:

OLSc.RIPTONS: (oVK]'ICAL TAKE-UIFF PLANE.), IR.S'ARjCH<1 ~UE:)IqNo EJECTION 1SEArtS rURI3OJrT Ei4GINt.S, GRULUNO SuPpORTSIEQUIPMENT; MUDEL iT 6STIS U)
IbEiNTIFIEtCS: V-5 lAIRCRAFT# LIFT FAN, J-86 &JGItjLS (u)

OURIN(.ý THL~ NINTH~ *UARrEL (NOVEI8O.R lot 196.s TOFE8rkIARY 15, I96J) FRuGHESS U140LA THE PROPULSION
SYSTEiI PROGRAM, I.NCLUDED: (1) SEVEiq TELHNICAL

I PRO44RAM RLPURTS ICUMPLL.TLD AND TR~ANSMITTED TO TRLCUMWITH THr. REI1AINION4 1JATA NECESSAR~Y FUR LON SPEEDFL14HT CLEARANCE AEARINc1 COtIP6EIIUI4; 12) I1LVIbIUt,1
TO MAINTENAN~CE MANUAL CO.IPLETED,' (3) POPIJLý,16N
SYSTE.M :3PARL PA.4TS- 'QUANTITIES, *PNICE COINTROL, ANU
AUTH1ORITY FUR~ USE E.iTA8LI$HEU 41ITH TRL.CO11; (q4)

SPACE JOS EN~GIN;.S, JN ITFAN, ONL e ITCH AN,

SYSEM ~ePRT U~qm3AIRCRAFTtRUUDTss N
(b) i(EARAIUN oR ULLSCALE sIDTJNLTS

IVAS CUMIPLETLU IN' rENM$ OF OLTAIL TE-ýT PLAN,liESTRUMLNTATIONs rEýT F147UNE5t ANU DATA mEI)UCTIO1NPiRO411AMa (AUTHOR) (u)

UNCLASSIFIEu /ZUM07



UNCLASS IF IED

UDL REPOR~T 8IdLIO,(kAPHY :EARCH CONINJTL NO, /Z0-10~7

4U-~452 192
K.ELLETT AIRARAFI CoRP Pm1ILAfJELPHIA PA

EFFECTS OF AJ ~iAiiE GLOIIETRY UN DOViNWASH PNUbLLM$ OF
TANDEm. DUcTLD-PRUPELLEN VTOL AI'RCRAFTs (UI)

DESCRIPTIVE NQTE:l R EPre FOR JUL eil-MAY 6.31

REPTo NU@ 179T80 6 10CONTRACT* NUOI-61 U92b e

UNCLA)SIFIED REPORT ýo

SUPPLEMENI'ARY NOTt!

DESCRIPTORS; OVEr TICAL TAKE-UFF ' ýNL59~E DULTED FANS)t
(ODUCTED FANS, D'lWi0ASH)t MODEL tEýT$, GROVvN EFFECT,
PERFORMANCE (ENGiNEERING), AERODYNAMIC CHAHALTE8lSTILSt
INTE8FRLNE O)UjTS, DEFLECTION.1 FLUID DYNAMIC
PROPeRTIES, AEROOYNAMIC CONFIGURATIONS, DUCT INLETb (U)
IDENTIFIERS; TANDLil PROPELLERS (U)

A FULL SCALE HA 1F-(IUDLL SIMULATION OF A DUAL TANDEM
DUCTLU PRUPELLER vTOL AIRCRAFT H-AS c3t1 TLSTED AT
HEIGHTS OF LESS THANi TWO DUCT OIAt1ETLaKS AUOVE SAND
AND NATER TeRRAjNj UATA ON TERRAIN TRANSPORT,
TERRAIN CAUSED AIRCRAFT DAMAGE, FLO6 rIELU
MEA0UREmENTb ANu DUCTED PROPELLER PLRFCRMANCE WERL
OaTAINEU* THESE TLSTS 4ERE CONUUCTEIJ AT PROPELLLR
DISC LOADIN(bS UP 10 6U POUNDS PE.R SWUARE FOOT AITH
VARIOUS AIRCRAFT CONFIGURATIONS AND UUCTE~J PROPLLLEN
OxIENTATIoNz), THE DUAL TANDEM CUNFIGUdATIUN WAS
FOUND TO CAUSE A -)ImNIFICANT INCRLA!)E IN UOWNqAiH
PRObLEMb COMPAReD TO ISOLATED PROPELLr.R
CONFI(aURATIUNS PREVIOUSLY TESTED* RLOJCED
PERFOtRMANCEt SEVERE EN(aINE ANU PRUPELLEN UAmAGL A-JO
AN USCILLATING AERODYNAMIC INTERFeRLNLE viERE
EXPERIENCED* SEVERAL PROMISING DEVICES To
ALLEVIAIE DUriN4ASH P'RO81,EMS WEi~. EVALOJATE~ip
(AUTHOR) (U)

FUNCLASSIFIED /U0



UNCLASSIF|EU

,(OO. REPORT 8166UG GRAeHY SEARCH CONTROL NO. /LO07

ROYAL AIRCRAFT LSTAdLISHMENT FARNbOROUGH (ENGLAND)

THE S-TArIC PRESSURE DISTRIBUTION AROUN•D A CIRCULAR
jejT EXHAUSTING NORMALLY FROM A PLANE ovALL INTO AN
A AIRSTREAMo (U)

AUIý 6q 37P URADBURYLo iJo S6 ;WOODo

REPr, NO. TN AERU297d

UNCLASSIFIED REPORT

SUV 'LEMENTARY NOTE:

DESCRIPTORS; (oVERTICAL TAKE-OFF PLANESt LIFT)$ (OJETS9
AAIALLY 5YMMLTRIC FLUW)' PRESSURE, DISTRIBUTION,
BOUNOARY LAYER, THICKNESS$ REYNOLDS NUmBER, AERODYNAMIC

i CHARACTERISTIC~l WINGSt WIND TUNNEL MOUELSs VELOCITYs
SMEASUREMENT9 INTERFtNENCE (U)

S~MEASUREMENTS HAVE BEEN MADE OF THE STATIC PRESSURE

DISTRIBUTION ON THE WALL AROUND A CIRCULAR JETI EXHAUSTING NORMALLY FROM ONE WALL OF A WIND TUNNEL
INTO TH. MAINSTREAM FLOW THROUGH THE TUNNEL. THE
MEASUREMENTS SHOW TmE WAY IN WHICH THE PRESSURE
DISTRIBUTIONS VARY 4ITH THE RATIO OF JET TO FREE-
STREAM VELOCITY AND ALSO SHOW THE REGIONS ON THE *ALL
WHICH CONTRIBUTE MOST TO THE OVERALL SUCTION FORCE ON
THE WALL. THESE OVERALL SUCTION FORCES ARE SHOWN
To BE OF THE RIGHT ORDER OF MAGNITUDE TO ACCOUNT FOR
THE LIFT LOSS OdSERVED ON MODELS OF DIRECT JET LIFT
VTOL AIRCRAFT. THEORETICAL WORK ON THE PROBLEM
IS dRIEFLY DISCUSSED AND IT IS SHOWN THAT A
PARTICULARLY SIMPLE MODEL OF THE FLOW WHICH HAS
PREVIOUSLY BEEN SUGGESTED ON A NUMBER OF OCCASIONS IS
NOT REALLY ADEQUATE. SOME DETAILS OF AN ALTERNATIVE
MODEL WHICH IS PROVING MORE SUCCESSFUL ARE NIVEN.
(AUTHOR) (U)

UNCLASSIFIED /ZOMO7
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DOC REPORT BIBLIOGRAPHY SEARCH CUNTROL NO. /Z0M07

AOD-55 562
AIR FORCE ALRI PROPULSION LAB ARIHT-PATTFRSON AFa
OHIO

TEST RESULTS OF RESeARCH FOR RAPID SITE PREPARATION
FOR VTOL AIRCRAFT. *U)

DESCRIPTiVE NOTE: REPT, FOR AUG 62-AUG 64o
NOV 64 'IP VASILOFFAt

REPT. NOs rDt6' IOs
PROJ: $174
TASK: 4071OI

UNCLASSIFIED REPORT

SUPPLEMENrARY NOTE:

EýESCRIFTOHS: ($LANUIi4G FIELDS, PREPARATION)o (*VERTICAL
TAKE-OFF PLANES, LANDING FIELDS), SITE SELECTION, SOIL
MECHANICSt BLAST, AFTERBURNERS, TURBOJtT ENGINES, DUST,
SPRAYS, AREA COVERAGE, AIR DROP OPERATIONS, POLYESMER
PLASTICS BORIC ACIDS, FEASIBILITY STUUIES, EPOXY
PLASTICS, RESORCINOL, FORMALDEHYDE, GLASS TEXTILLS.
ISOCYANATE PLASTICS, CONCRETE, SODIUM (.OMPOUNDSo
SILICATEEt ZIRCONUM, CEMENTS, CERAMIC MATERIALS,
CONSTRUCTION (U)

IDE,qTIFIERS: X-14 AIRCRAFT, J-85 ENGINES (U)

TO OPERATE VTOL AIRCRAFT IN REMOTE FRONT-LINE
AREAS, SIrES MUST BE PREPARED TO PRLVLNT FLYING
FORLIGN OBJECTS FROM DAMAGING THE A-IRCRFTo RESEARCH
WAS CONOUCTED TO DUTERMINE PHETHER ANY QUiCK-SETTIN4
SOIL HARDENERS COULD wITHSTAND THE BLAST ENVIRONMENT
OF THE qTOL AFTERBURN&Ro SAMPLES OF NUMEROUb
MATERIALS WLRE TESTED 11 A SPECIAL VTUL TEST
FACILITY CONSISTING OF A J-85-5 JET ENGINE WITH
AFTERBURNER THAT COULD BE ROTATED TO A VERTICAL
POSITION TO DUPLICATE GROUND CONDITIONS IMPOSED BY
THE VTOL jET BLAST. A FASTCURIN%39 SPRAYABLE,
RESIN FORM.ULATIuN WAS DLVEI.OPED AND TESTED, AND FULL-
SCALE TESTS 4ER• MADE WITH AN X-I1 VTUL AIRCRAFT*
(AUTHOR) (U)

UNCLASSIFIED /ZUt407



UNCLASSIFIEU

DOC REPORT 1IBLIUGkAPHY SEARCH CONTROL NUo. /ZOMU7
AD-461 U17

GENERAL ELECTRIC CO CINCINNATI OHIO

AV-.-A LIFT FAN FLIGHT RLSEARCH AIRCNAFT. (U)

V'i DESCRIPTIVE NOTE: WUARTERLY TECHNICAL PROGRESS REPTo NO*2 0I, 17 FES-I1 MAY 64,
JUL 64 IV

4 CUNTRACT: DA44 177TC7Ib

UNCLASSIFIED REPOkT

SUPPLEMENTARY NOTc:

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANEat RESEARCH
PROGRAM ADMINISTRATION)s (*RESEARCH PLANES, VERTICAL
TAKE-OFF PLANES), TURBOJET E'JNES, oUCTED FANS, SPARE
PARTS, MUDIFICATION KITS, CAPTIVE TEST~, WIND TUNNEL
MODELS, DESIGN, LOAD!NG (MECHANICS), ACTUATORS, FLIGHT

, TESTING, NOSE VHEELSs TAXIING, LANDING GEAR,
MALFUNCTIONSt LIFT, CORRECTIONS, EJECTION SEATS,
RESONANCE, INSTRUMENTAIION, MAINTENANCL, STAOILITYo
FLIGHT CONTRUL SYSTEMS, STRUCTURAL PROPERTIES,
TEMPERATURE, RELIAdILITY, HOVERI4G, SIMULATION, WEIGHT,
FLUTTER iU)IDENTIFIERS: V-5 AIRCRAFT, J-85 ENGINES, LOUVERS, LIFT
ENG I NES (U)

PROPULSION SYSTEM DELIVLRIES WERE COMPLETED WITH
ACCEPTANCE OF ThE LAST SPARL LIFT FAN. FAN SPEEDVTO. AND cTUL FLIGHT CLEARANCE #AS REWUESTED AND
GRANTED FOR A/C NUMBER TWO. LIFT FAN AND JSS
SPARE PARTS 4EHt SHIPPEO TO EDWARDS AIR FORCE
BASE. NUMBER ONE A/C COMPLETED MODIFICATIUN
AND GROUND TESTS AT NASA-AMES PRIOR Tu FULL SCALE
WINO TUNNEL TESTS. ENGINEERING DES!uN AND ANALYSIS
WAS COMPLETED FOR THE HIGHER LOADIN( IN THE EXIT

LOUVER ACTUATIOim SYSTEM. BOTH AIRCRAFT COMPLETEDSYSTEMS FUNCTIONAL TESTS AT SAN DIEGO. A/C* INUMBER TWO WAS SHIPPED TO EDWARDS AFB TO bEGIN
FLIGHT TESTS AND A/C NUMBER ONE *AS SHIPPED TO
NASA-AMtS FOR WIND TUNNEL TESTING. NOSE WHEEL
SHIMMY ENCOUNTERED DURIIG TAXI TESTS CAUSINM AIRCRAFT
DAMAGE. NOSE GEAR REUESIGN AND SUCCESSFUL DYNAMIC
AND STATIC TESTb ,vERE COMPLETED. A ýYbTEMS FAIL"RL
EVA6UATION WAS CONDUCTED ON THE FLIGHT SIMULATOR TD
ESTABLISH EMERGENCY PROCEDURES. A/C DAMAGE AS A
RESULT OF NOSE GEAR FAILURE WAS CORRECTED.
(AUTHOR) (U)

U L S IZM9

•"UNCLASSIFIED /ZUM07
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO7

LING-TENCO-VOUGHT INC DALLA0 TEA LTV VOUGHT AERONAUTICS
DIV

XC-I[2A VTOL TRANSPORT PROGRAM. 4U)

DESCRIPTIVE NOTE: ýMONTHLY PROGRESS REPTs
SEP 6q 29P

CONTRACT: AF33 657 7d68

UNCLAbSIFiEU REPORT

SUPPLEMENTARY NOT4.

DESCRIPTORS: (OTKANSPONT PLANES, VLRTICAL TAKE-OFF
PLANES)s (*VERTICAL TAKE-ORF PLANESo TRANSPORT PLANES)$
FLIGHT TESTING, PERFURMANCE (ENGINEERING)# TAXIING,
AIRCRAFT EQUIPMENT, SPARE PARTS, MANUFACTURING
METHODS (U)

IDENTIFIERS: C-14Z AIRCRAFT* VTOL (U)

A MAJOR MILESTONE WAS ACCOMPLISHED aITH ACHIEVEMENT
OF THE FIRST FLIGHT OF THE XC-142A# THE
FLIGHT, MADE ON THE 2 AIRCRAFT, WAS 38 MINUTES 1I1

LENCGTH DURING NHICH TIME THE AIRCRAFT HANDLING
CHARACTERISTICS OERL CHECNEU AT AN ALTITUDE OF l~vOU0

FEET AND A 5PEEu uF APPROXIMATELY iSo KNOTS, WITH

LANUING GEAR DOvN THROUGHOUT THE ENTIRE FLIGHT;
TAKEOFF AND LANiING NERE MADE WITH WING AND FLAPSAT
10 OE6REESo THRUUhHOUT THE FLIGfT9 THL AIRCKAFT
OEMUNSTRATEO SMOOTH RESPONSE AND STABLE AERODYNAMIC
CHARACTERISTICS* SEVERAL OTHER ITEMS OF
SIGNIFICANCE WERE ACCOMPLISHED IN THE OVERALL TEST
PROciRAM* HIGH SNEED TAXI TESTS ON THE 2
AIRCRAFT NERE ALHIEVEU; THE 50-HOUR TIE-DOWN TEST ON
THE I AIRCRAFT OAS COMPLETED, AS WELL AS THE
T1ARDOWN INbPECT'ION OF TRANSMISSION AND PROPULSION

SYSTEM COMPUNENTS. (AUTHOR) 4U)

A10

UNCLASSIFIED /ZUMO7



UNC4ASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM07

.1 GENERAL ELELTRIL CO CINCINNATI OHIO

XV-SA LIFT FAN FLIGHT RESEARCH AIRCRAFT. (U)

DESCRIPTIVE NOTE: 41UARTERLY TECHNICAL PROGRESS RLPT. NO.
1i1 16 MAy-IS AuG 649

SOCT 6q 129P
CONTRACT: DA'4 177TC715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL;

DESCRIPTORS: (*VLRTICAL TAKE-OFF PLANE5o RESEARCH
PROGRAM ADMINISTRATION), (*RESEARCH PLANES, RESEARCH
PROGRAM ADMINISTkATION), DUCTED FANS. UESIGN,
ENGINEERING, TURBOJET •NGINES, STABILITY, FLIGHT CUNrROL
SYSTEMS, SIMULATIOi, AIRFRAMES, T EMPLRATURE, WIND TUNNEL
MODELS, MODEL rESTS, HEAT TRANSFERt COuLING,
RELIABILITY, MANUFACTURING METHODS, CAPTIVE TESTS,FLIGHT TESTING, PERFORMANCE (ENGINEERING), HANDLING,
MANEUVERABILITY, HOVERING, COMPRESSORS, STALLING,
LANDING ýsEARt NOSE WHEELS, TAILS (AIRCRAFT),
EXPENIMENTAL DATAo GkiAPHICS (U)

IDENTIFIERS: V-5 AIRCRAFT, J-85 ENGINES, VANES (U)

THE LATERAL CONTROL INVESTIGATION WAS COMPLLTED
WITH THE STATIC LOAD TEST SUCCESSFULLY COMPLETED AT
SAN 0IEbO, THE NECESSARY HARDWARE MANUFACTURED
Aiwl MODIFICATIO1 ' TO AIRCRAFT NUMBER 2 COMPLETED, RITH
EDWARDS VERTICAL THNUST STAND PLUS FLIGHT TESTING
VERIFICATION OF THE INCREASED LATERAL CONTROL POWER,
FULL SCALE *IND TUNNEL TESTING WAS COMPLETED WITH
AIRCRAFT NUMBER 1, AND THE AIRCRAFT RETURNED TO
EDWARUS FOR PREPARATION FOR FLIGHT TEbT, LIFT
FAN INLET VANE FAILURES NERE EXPERIENCED DURING THE
WINu TUNNEL TESTS, MODIFICATIONS DESIGNED,
MANUFACTUREut AND TESTED TO ESTABLIbH A FLIGHT
ENVELOPE* POTENTIAL LON4ITUUINAL TRIM PROBLEMSWERE SE.EN DURING THE aIND TUNNEL, A HURIZONTAL TAIL
SLAT ANU INSTRUMENTATION BOOM FOR MLASUR!NG TAIL
ANGLE OF ATTACK 4ERL DESIGNED AND IN:STALLLD ON
AIRCRAFT NUMBER 2. THE NOSE WHEEL SHIMMY
INVESTIGATION WAS CUMPLETED AND MODIfICATIONS
ACCOMPLISHED TO THE AIRCRAFT OHICH ALLO*EU SUCCLSSFULCONVENTIONAL FLIGHTS TO COMMENCE MAY 251 1964,

INITIAL HOVER'FLIGHTS BLGAN ON JULY 16t 1?6qo
A JSS STALL INVESTIGATION WAS CONDUCTLD AS A
RESULT OF SEVERAL COMPRESSOR STALLS EAPERIENCEU
DURING FLIGHT.

11 (U)
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UNCLASSIFIED

DOC REPORT BI8BIOGN'APHY SEARCH CONTROL No. /ZOmO7

AU-q7b 4ie 112 20/lf
NAVAL POSTGRADUATE SCHOOL MUNTEREY CALIF

AN ANALYSIS OF (iauUD EROSION CAUSED dY JET DOWNWASH
IMIPINGEMENT* 

(U)

DESCRIPTIVE NOTE: MASTER'S THESIS$
66 1oaP SHUTERtDAVID V.

UNCLASSIFIED REPORT

DESCRIPTOKS: (oDOWNWASH* $VERTICAL TAK.-OFF
PLANES)s EROSION, 'lHuRT TAKE-OFF PLANESs LANUIN4
FIELDS, AERODYNAMIC I.OADINGs AERODYNAMIC
CHARACTERISTIcs, FLOA FIELDOS JET PLANES# FLUID
FLOWt BOUNDARY LAYER, THEORY, EXHAUST NOZZLES,
EXPERIMENTAL DATAt MATHEMATICAL MODELS, TERRAIN#
LIFT* DRAG$ PRESSUREv NOZZLESo HAZARuSo
SAFETY 

(U)
IDENTIFIERS: FORTRANs THESES (U)

RECENT INTEREST IN MILITARY VTOL/bTOL AIRCRAFT
EMPLOYING UNPREPARED LANDING SITES HAb LEU TO
INTEREST IN THE PROBLEM OF LANDING SUmFACE EROSION,SURFACE EROSION 15 LAUSED BY THE AERODYNAMIC FORCESON GROUND PARTICLES EXIbTING WITHIN THE FLO# FIELD OF
AN IMPINGING JET* THE INVISCID FLOW FIELD IS
DISCUSSLD AND THE VISCOUS GROUND BOUNDARY LAYER ISANA6YZED UTILIZING MOTH THEORY AND AVAILABLE
EXPERIMENTAL DATA, A MATHEMATICAL MODEL OF THEPROCESS OF ENTRAINMENT OF GROUND PARTICLES ISCONSTRUCTEDo EROSION RATES IN THE FURM OF EHOSION
PROFILE5 ARE PREDICTED FOR SELECTED JLT CONFIGURATION
AND TYPES OF TERRAIN, A CRITERION FOR ENTNAINMENT,
DUE TO BOTH LIFI AND DRAG, 4AS FOUND AND PRESENTED
FOR SELECTEU OISTANCEb FROM THE JET Cc.NTENLINE9
(AUTHOR) 

(U)

12
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UN'CLASSIFI1ED

DOC REPORT BISL)GN(AIHY SEARCH CUN"INQL NJ*. /ZOM07

THERM AUVANCEI) R~ESEARCH INC ITHACA IN y

A CIJMPARI~iUN OF UUCTEU P~ROPELLER THLU.OY 41ITH BELL X-s
22A EAPLRIMENTAL LJATA@ (U)

DESCRIPTIVE NOTE: FINAL REeTot
DEC 65 lbP HOUGH ,GARY He IKASKEL,[ ALVIN Le;

L~. REPT. NO. TAN-TR-6SlU
CONTRACT: NONR-'$JS?(iJ)
PROJ: NR-212Z103

UNCLASSIFIED) REPORT

DESCRIPT7ORS: (*SHjRUUvEI PROPELLERS, PRL~SSUREIP
toVENTICAL TAKE-OFF PLANLS, SHROUJDED PROPELLERS),
LEVEL FLIGHT, THREE-UIIIENSIONAL FLOW, THEORY,

-~ 1'MATHLMATICAL PREDICTION, DUCTED S001L5, WIND
TUNNLL MODEL!ý, MODEL TESTS,
PERFURMANCOL~NGiq~EERING)o EXPERIMENTAL DATA,
OISTRIdUTIONs RE!SEARCH PLANES, MATHEMATICAL
MODEL.St UUCTCO tdOUIES, VORTICES, THICKNESS,
CAMBER, RING AINtiSs AERODYNAMIC LOAOIN4, THRUST,

PROPELLENI~SAt.RAL)i SHROUD RINGS, AERODYNAMIC* I CONF IGURATILONS (Ul
IDENTIFIER(S: X-22 AIRCRAFT (U)

FUR THE FuRý#ARD Filt3HT REGIME, A LIMIIED COMPARISON
IS MADE BE.TEEEN THEORETICAL PREuICTIO14S OF oUCT
PREbSLJRL DISTRIbUTIUNS AND DATA OBTAINED FROM ONE-
THIRD A14D FULL SCALE HOUEL TESTS OF THE X-22A
DuCTEU IFROPLL6EK JNITs THE THEORETILAL
CALCULATION!) ARt BASED UPON PREVIOUS bTUDIES OF
DUCTEO) PROPL.LLERS *ITH FINITE SLAVE NUMBER, IT IS
FUUND THAT THE THEORY IS IN RLASONAdLt AGR~EEMENT OITH
ExPERIMt.NT AND (3NENALLY TENDS TO UNULRESrIMATE THE
MEASURE&) PRLSSUNE5. ALSO, THE CHARACTLRISTIC SHAPE
OF THE PREDICTEU DIITNIBUTION AGRLES OELL *ITH THE
MEASUI(EU oISTRIUUTIUN9 (U)

13
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UNCLASSIFIEO

iDC REPORT BIBLIOGRAPHY SEARCH CUNTROL NO. /IOMO7

,AO-482 Q7* li'3 13/8
LTV VUUJ(HT AERONAUTICS DIV 6ING-TLMCO-VOUvHT INC jALLAS

TEA

XC-1,LA VTOL TRANSPORT PROGRAM. (U)

EDESCRIPTIVE NOTE: MONTHLY PROGRESS REP1* NO. 29, MAY 649

*MAY 64$ 33P
CONTRACT: AF 33(657)-7868

UNCLASSIFIED REPORT

DESCRIPIONS: (*VLRTICAL TAKE-OFF PLANES9 *TRANSPORT

CHECKOUT PROCEDUNE59 SCHLDULINGO FLIGHT CONTROL

5YSTEMSv HEAT TRANSFER@ GEARSo FLIGHT TESTIN(39
LANDINGSt FUEL SYSTEMS# STATICS# DROP TESTING9

PROPELLERS(AERIA6)t wUAL,(TY COi, TROL* CAPTIVE

TESTS (U)

IDENTIFIERS; C-142 AIRCRAFT (U)

XC-142A VTOL TRAi4SPORT PROGRAM,

14
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UNCLASSIF-IEU

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOM07

AD-q82 131 1/3
PITTSdURGH UNIV WASHINGTON U C RESEARCH STAFF

RESEARCH AIRCRAFT, AV-5Ao (U)

DESCRIPTIVE NOTE: IMTERIM REPT.
APR 66 IZP

CONTRACI: uA-49-186-AMC-21'(U)
MONITOR; AMC TIR-18*1o3#1

UNCLASSIFIED REPORT

DESCRIPTORS: (*Rc;SEAICH PLANES, VERTICAL TAKELOFF
PLANES), (*V.RTICAL TAKE-OFF PLANES, DUCTED
FANS), DLSIGNj AIRFRAMES, SUBSONIC FLOW.
TURBOJET ENGINES, LIFT* THRUST (U)L •IDENTIFIERS: J-85 ENGINES, V-5 AIRCRAFT (U)

THIS REPORT TRACES THE DEVELOPMENT OF THE XV-SA

RESEARCH AIRCRAFT. THE AIRCRAFTt THOUGH PURELY
EXPEPIMLNTAL, DEMONSTRATES THE PRACTICABILITY OF
VTOL LIFT-FAN PROPELLED FLIGHT, COMBINED *ITH
CONVERSION FROM THE VTOL. MODE TO THE CTOL MODE
AND FLIUHT IN THE PURELY CONVENTIONAL MODE* THE
XV-bA IS AN ALL-METAL, TWIN ENGINE, GAS-
PROPELLED, bUBSONIC, TRI-FAN, TRICYCLL LANDING GEAR,

VTOL/CTOL AIRCRAFT. IT IS '$'oS2 FT. LuNG* ITS
WINGSPAN IS 29ou3 FT., AND ITS HEIGHT TO THE TOP OF
THE VERTICAL STAbILIZER IS 1475 FT. IT IS POWERED
BY TWO JBS-bB TuRbOJET ENGINES. ITS TWO
X3S3-5 WING FANS(LIFT) ARE 62.5 IN. I;N
DIAMETER. ITS X373-A NO2E FAN (PITCH
cONTRUL, AND LIFT) IS 36 IN* IN DIAMETER AND IS
LOCATED IN THE NOSE AHEAD OF THE COCKPIT. ALL FANS

ARE OPERATED BY DIVERTING ENGINE EXHAUST GASESi THRUU'iH CROSSOVER DUCTS To THE TIP TURBINES ON THE
RIMS OF THE FANS. THRUST LOUUERS BELuW THE FANS
CONTROL THE THRuST GENERATED bY THE RLVOLVING FANS
AND EAHAUST GASES. MOOIFICATIUNS SUGGESTED AS A
RESULT OF TESTS ARE BEING MADE AND POSSIBLE MILITARY
APPLICATIONS OF LIFT-FAN PRINCIPLES OF PROPULSION TO

HEAVY AIRCRAFT ARE BEING MADE* (AUTHOR) (U)

UNCLASSIFIED /ZUM07



UNCLASSIFIED

oDC REPORT BIBLIOGNAPHY SEARCH CONTROL Nue /ZO07

AO-q'8 4!b 1/3
LTV VOUbxHT AERONAUTICS DIV LING-TEMCO-VOU4HT INC OALLAS

TEX

XC-14ZA VTO1. TRANSPORT PROGRAM* (U)

DESCRIPTIVE NOTE: MONTHLY PROGRESS REPTs NO, 259 FOR JAN
6'I.

JAN 64 32P

CONTRACT: AF 33(657)-7b 6 8

UNCLASSIFIEO REPORT

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANE., *TRANSPORT
PLANES), DESIGN9 SCHCDULINGo TCST METHODS,
FLIGHT TESTING, AIRPLANE MODEL.S TEST EQUIPMENT,
FLIGHT CONTROL SYSTEMS, AIRFKAMES, VIBNATIONs

EJECTION SEATS, SPARE PARTS, GROUND SUPPORT
EQUIPMENTs AIR FORCE TRAININ69 AIR FORLE
PROCUREMENTs ASSEMBLIN•o A'RCRAFT EQUIPMENT,

6ROUND EFFECT (U)

IDENTIFIERS: C-142 AIflCRAFT (U)

XC-I42A VTOL TRANSPORT PROGRAM#

16
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /LOM07

AD-'-86 371 1/3I LTV VOUGHT AERONAUTICb Div 6ING-TEMCO-VOUGHT INC OAILAS
TEX

XC-I12A VTOL TRANSPORT PROGRAMo (U)

*" DESCRIPTIVE NOTE; MONTHLY PROGRESS REPT, NO. 50 FOR FEBS~66sFEd 66 16P

"CONTRACT: AF 33(657)-7868

UNCLASSIFIED REPORT

DESCRIPTORS: ($VERTICAL TAKE-OFF PLANESt *TRANSPORT
PLANES), RESLARCH PROGRAM ADMINISTRATION,
SCHEUULING, TRANSMISSIONS, TILT WINGS, FLIGHT
TESTING, TIME, TAXIING, TAKE-OFF, HOVEIING,
WATER, RUNWAYS, RUBBER COATINGS, MEMBRANES,
LANDINI MATS, ACIUATURS, OE-ICING SY$TLMS,
THRUST, PRUPELLERS(AERIAL) 

(U)
IDENTIFIERS: C-142 AIRCRAFT (U)

A TOTAL OF 141 FLIGrHTS AND 20.5 FLIGHT HOURS *ERE
ACH!EVEU. THESE FLIGHTS INCLUDED TAXI RUNS AND
STOL OPERATIONS OITH *ATER ON THE RUNovAY, THE FIRST
VERTIcIRCuIT AT NIGHT, STOL PASSES AND HOVER OVER
WATER, OFF-RUNWAY TESTS V6RTICAL LANDINGS ON A
RUBdERILED MEMBRAANE AND STOL AND HOVER NORK OVERFORNARD AREA LANDING MATS* THE CATEGORY I FLIGHT
TOTAL REMAI14ED AT 1-1 FLItiHTS AND 136 HOURS AND 25
MINUTES OF FLIGHT TIME WHILE THE CATEGORY 2 FLIGHTS
NUMUEREw 46 FUR 54 HOURS AND 24 MINUTL5 OF FLIGHT
TIME. TOTAL TIML ON THE FOUR AIRCRAFT AMOUNTED TO
237 FLI3HTS FOR 190 HOURS AND $9 MINUTES. (U)

17
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UNCLASSIFIEU

DOC REPORT BIlOGrRAPhY SEARCH CONTROL NO. /ZOMO07

AO-48S6 9j2 1/3 /
LTV VOUGiHT AERONAUTICS UIV LING-TEMCO-VOU4HT INC DALLAS

TEX

XC-142A VTOL TRANSPORT PROGRAM. (U)

OLSCRIPTIVE NUTE: MONTHLY, PROGRESS REPT, NUO 48 FOR )EC

651
DEC 65 16P HESSE#Wo Jo

CONTRACT: AF 33(657)-7868

UNCLA3SIFIE) REPORT

DLSCRIPTOS;: (*V.RTICAL TAKE-OFF PLANEbp *TRANSPORT
PLANES), PERFORMANCE(ENGINEERINa)i FLI4HT
TESTING, TURdOPROP ENGINESt ACOUSTIC PHOPENTIESt
THRUSTt STABILITY9 STATICS, FLIGHT CONTROL
SYSTEMS, AuTUMATIC, SYNCHROSt FLAPS, DUCT
INLETS. LEADING LU4E* PROPELLERS(AERIAL),
GROUND SUPPORT EwUIPMENT (U)

IDENTIFIERS; C-142 AIRCRAFT (U)

DURING THE MONTH9 NU@ I AIRCRAFT MADE A TOTAL OF
14 FLIGHTS FOR 9 HOURB 33 MINUTES FLI4HT TIME,
8RINGING THE TOTAL CUMULATIVE TIML FOR THE AIRCRAFT
TO 50 HOURS 16 MINUTES IN 69 FLIGHTS. SIGNIFICANT
FLIGHT TEST ACCOMPLISHMENTS DURING THE MONTH INCLUDED

ACOUSTICAL MEASUREMENTS, ENGINE JET TORUST
DETERMINATIONs FLYING QUALITY EVALUATIONt OFF-FLAP
PRO4RAMMINGo ANO LONGITUDINAL STATIC ITABILITY
INVgSTI4ATIUNS# AT THE END OF THE REPORTING
PERIOD, A TOTAL OF 18 PERSONS HAD FLOEN THE XC-
142A AIRCRAFT I|CLUUING TqO AIR FORCE GENERAL
OFFICERS. (U)

18
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM07

AD 486 Y¶d1/
LTV VOUGHT AERONAUTIC5 DIV LI1. -TEMCO-VOUiHT INC DALLAS
'EX

XC-I'I•A VTOL TRANSPORT PROGRAMP (U)

DESCRIPTIVE NUTE: mONTHLY PROGRESS REPT. NO. 52v APR 66.
APR 66 19P

CONTRACT: AF 33(657)-7868

e UNCLAbSIFIED REPORT

DESCRIPTORS: (oVLRTICAL TAKE-OFF PLAN- :, SYSTEMS
ENGINEERING)t t.rRANSPORT PLANES, VEKTICAL TAKE-
OFF PLANES), PROPELLERS(AERIAL)o AERODYNAMIC
CONFIGURATIONS, $TRESSESt HOVERING, TAXIING,
FLIGHT TiSTING, PERFORMANCE(ENGINEERING),
bPARE PARTS, GROUNU SUPPORT EQUIPMENT, AIR FORCE

TRAININGt TRAINING DEVICES, SCHEOULING (U)

) IDENTIFIERS: C-14Z AIRCRAFT (U)

THE OVER-ALL XC-I42A PROGRAM WAS ON SCHEDULE.
EVALUATION OF THE NEW CONFIGURATION PNOPELLERS

(2FF) WAS ACCOMPLISHED ON THE NO. I AIRCRAFT
WITH GOD RLSULTS. IN ADDITION TO PROP STRESS
MEASUREMENTS IN THE HO.VER AND CONVENTIONAL FLIGHT
MODES, THE AIRCRAFT ACCOMPLISHED A, NUMBER OF TAXI
TESrS OVER SIMULATED BUMPS ON THE RUNwAYp THE
REMAINDER OF THL PEAR70 WAS DEVOTED TO READYING THE
AIRCRAFT FOR DELIVERY. THE NO. 2 AIRCRAFT
PROGRESSED SATI:FACTORY THROUGH PORTIONS OF REPAIR
WORK, LEADING TU DELIVERY* THE NO. ! AIRCRAFT
UNDERWENtET CLEAN CONFIGURATION SHAKEdOwN EARLY IN
PREPARATION FOR DELIVLRY. THE N0s 3 AIRCRAFT
REMAINEu IN A DURAMAT STATUS, PENDING A REPAIR
DECISION. THE NO. 4 AIRCRAFT RETURNED TO FLIGHT

STATUS. FLIGHTS NERE CONDUCTED PRIMARILY FOR
EXTRACTION CHUTE TO* TESTS TO DETERMINE EXTRACTION
LOAOS AT VARIOUb SPEEDS. (U)

Ii I
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UNCLASSIFsE|

UDC REPORT BIBLIOGHAPHY SEARCH CONIROL No. IZOmOj?

AD-4i86 9991/
LTV VOUGHT AERON•AUTICS OIV LING- 7 EMCO-VOIjHT•I NC DALLASTEX

XC-142A VTOL TRAMSPORT PROGRAM. (C.)

DESCRIPTIVE NOTE; MONTHLY PROGRESS RL,'T". No. 144 FOR kUG
AUG 65 2UP HESSiow. J' s

CONTRACT: AF 331657)-7o66

UNCLASSIFIED ,EPORT

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANEb,
PERFURMANCE(ENGI|JEERING))t FLIGHT TESTING#
PITCh(MOTION)# OLSIGNI SPARE PARTS, HANDLING,
CONTROL, MANEUVENALILITYs AIRSPEED, SHORT TAKE-OFF PLANLS, NIGHT FLIGHT, INSTRUMENT LANDINGSt
HOVEýINGo GROUND 5jPPOmT EQUIPMENTo AEmOOYNAMIcCONTROL zURFACESO AIND TUNNEL MODELS, MODEL TESTS (U)IOENTIFIERS; C-142 AIRCRAFT (U)

CONTENTS: D6VELUPMENT OF XC-I1ZA ANU
FABRICATION OF FIVE PROTOTYPE MODELS;
FABAICATION OF AUCKUP; GROUND TEST PROGRAM;ENGINEERING DATA; DESIGN DATA; FLIGHT
TEST; RLPORTS; SPARE PARTS FOR FIVE
POTOrYeE AIRPLANES; AND DEVELOPMENT AND
FA8FICATION OF AGE, 

(U)
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UNCLASSIFIED

I

OD(. REPORT BIBLIOGRAPHY SEARCH CONTROL NOu /ZOMO7

AO'-487 UOI 1/3
LTV VOUGHT AERONAUTICS DIV LING-TEMcO-VOUUHT INC DALLAS
TEX

XC-142A VTOL TRANSPORT PROGRAM* (U)

DESCRIPTIVE NOTE: MONTHLY PROGRESS REPre NOt 53 FOR MAY669 MAY 66 27P

CONTRACT: AF 33(657)-7868

UNCLASSIFIED REPORT

"DESCRIPTORS: (*VLRTI(AL TAKE-OFF PLANEbt TRANSPORT
PLANES)t RESLARCH PROGRAM ADMINISTRATIUN,
PROPELLERS(AERIAL)o STRESSES, HOVERING,k AIRCRAFT LANDINGSs TAKE-OFF, A!R DROP OPERATIONS,
WEIGHT, PARACHUTE JUMPINGs AIRCKAFT FIXES,
ENGINE NACELLES, HYDRAULIC COUPLINGS, CARRIEhj LANDINGSt WIND, uISCUNNECT FITTINGS, ACTUATORS$9 FLEXIBLE COUPLINGS, FLIGHT TESTING,'
PERFORMANCE(ENGINEERING)i TAAIIN~o
TRANSMISSIONS (U)

IDENTIFIERS: C-142 AIRCRAFT (U)

FLIGHTS ON THE NO. I AIRCRAFT WERE ACCOMPLISHED
To OBTAIN PROP STRESS DATA AND TO EVALUATE FLYING
QUANTITIES WITH THE NEW CONFIGURATION PROPELLERS
(2FF). IN AUDITION, THE AIRCRAFT HOVERED OVER,
LANOED AND TOOK OFF VERTICALLY FROM A 120 FT DIAMETER
HELICOPTER LANOING PAD OF POLYESTER RESIN AND
FIBERGLASS* A COMPLETELY SUCCESSFUL AIR DROP
PROGRAM fAS CONUUCTED AT UTILIZING THh NO. 4
AIRCRAFT. IN 8 HOURS AND 29 MINUTES OF FLIGHTTIME, THE AIRCRAFT ACCOMPLISHED APPROXIMATELY FORTY
DROPS OF VARIOUS KINDS, INCLUDING LOADS RANGING FROMa00 TO 4000 POUNDS, 5 AND 95 PERCENTILE DUMMIES AND
1.0 PARArROOPERS. METHODS EMPLOYED INCLUDED
EXTRACTION, GRAVITY AND *DUMP TRUCK# AT VARIOUS
ALTITUDLS A1ND FORNARD SPEEDS FROM ZERO TO 125 KNOTS.
THE NO. 5 AIRCRAFT FLEW FROM EAFB TO THE
AIRLRAFT CARRIEK uSS BENNINGTON FOR FLIGHT
EVALUATION UNDER VARIOUS CONDITIONS. TWO SERIES OFSUCCESSFUL OPERATIONS WERE CONDUCTEU, INCLUDING
VERTICAL AND kHORT TAKE-OFFS AND LAND 4 NGS,
CONVERSIONS AND RECONVERSIONS AND HOVLR wITH WINDOVER THE DECK FROM APPROXIMATELY i2 TO 37 KNOTS. (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONrROL NO* /ZOM07

AOD6O0 022
MELeAR INc Fa...5 CHURCH VA

SIMULATION OF HLLICOPTER AND V/STOL AiRCRAFT., VOLUME

I: HELICOPTER ANALYSIS REPORT, (U)

SEP 63 32iP TOLENJAMES He ;MCIN'TYREo
WALTER ;COFFEEoMERLIN P.

CONTRACT: N6 1339 1205
MONITOR: NAVTRADtVCEN 1205 1

UNCLASSIFIEu REPORT

SUPPLEMENTARY NOTE: REPORT ON STUDY, EWUATIONS OF
MOTION OF VERTICAL/SHORT TAKEOFF AND LANDING
OPERATIONAL FLIGHT/WEAPON SYSTEM TRAIN4RS9

DESCRIPTORS: (#HELICOPTERS, SIMULATIUN), (*VERTICAL
TAKE-OFF PLANES, SIMULATION), AERODYNAMIC
CHARACTENISTICS, MATHEMATICAL MODELS, PROGRAMMING
COMPUTERSt ANALOu COMPUTERS, DIGITAL COMPUTERS,
MA,HEMATICAL ANALYSIS (Ul

THE OBJLCTIVE OF THE REPORT IS TO PRESENT THE
AERODYNAMIC AND DYNAMIC HELICOPTER EQUATIONS
SUPPORTED BY DERIVATIONS AND A COMPREHENSIVE
DISCUSSION# THE AERODYNAMIC EQUATIONS ARE
DEVELOPED THROU4H A MODIFIED BLADE ELEMENT APPROACH
ALTHOUGH OTHER ALTERNATIV.E TECHNIQUES ARE CONSIDEREue
THE EQUATIONS ARE NUT CONSTRAINED TO A GIVEN# OR A
NUMOEH OF GIVENs FLIGHT CONDITIONS BUI ARE VALID FOR
THE ENTIRE FLIGHT REGIME INCLUDING HOVER$ TRANSITION,

* AUTOROTATION, THE EFFECTS OF VARYIN'G ALTITUDE$ 6ROUNU
EFFECTS, AND 6LADE AEROELASTICITY IN TWIST. THE
DYNAMIC DERIVATION OEVELOPS A SET OF UNABRIDGED AND
SIMPLIFIED EQUATIONS OF TRANSLATIONAL AND ANGULAR
RATES SPECIFICALLY FOR A TANDEMROTOR HELICOPTERo
THE DYNAMIC AND AERODYNAMIC EFFECTS ON THE
HELICOPTER ROTOR ARE COMBI,4ED TO PRODUCE EQUATIONS TO
DESCRIBE BLADE ACCELERATION, VELOCITY, AND POSITION,
WHILE FLAPPING, AT CHOSEN POINTS DURING A ROTATION.
A TECHNIQUE IS ALSO PRESENTED FOR GREATLY
SIMPLIFYING THE SIMULATION OF A TANDEm-ROTOR
HELICUPTEm RHICH ELIMINATES THE NECESSITY OF
CONSTRUCTION DE|AILED, IDENTICAL MATHLMATICAL MODELS
FOR THE TiO ROTURS. 4U)
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UNCLASSIFIED

SODC REPORT BIBLIOGRAPHY SEARCH CONTROL No* /LO0G7

AU-601 151
CURTISS-WRIUHT CORP CALDWELL N J

AN INVESTIGATION OF THE OVER WATER ASPECTS OF VTOL
AIRPLANES AT HIGH DISC LOADING* 4U)

DESCRIPTIVE NOTE: FINAL HEPT.
UEC 63 53P DYKEoRAYMOND Wo

REPTo NO. 012 26
CONTRACT: N0-62-0279

UNCLAhSIFIEU REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (OVLRTICAL TAKE-OFF PLANES, DU0dNWASH)t
(OCONVERTIaLL PLANESp MODEL TESTS), HOVFCINGe wATER,
SURFACES, SPRAYS, nATER WAVES, DISKS, LOADING
IMECHANICS)i SEAPLANE FLOATS, AIR-SEA NESCUEbo LIFE
RAFTS (U)

IDENTIFIERS: X-19 AIRCRAFT, X-I00 AIRCRAFT (U)

TESTS, USINia SMALL SCALE MODELS OF THE CURTISS-
W8I1HT A-1O0 AND A-19 AIRCRAFT, HAVE BEEN
CARRIED OUT TO INVESTIGATE THE DISTURBANCE AND SPRAY
CAUSED BY VTOL AIRCRAFT HOVERIN4 ABOVE WATER#
FULL SCALE DISC LOADINGS IN THE RANGE 20 TO 70 LB#/
SisFT, WERE REPRESENTED. CORRELATION oF THE MODEL
TEST REZULTS WITH FULL SCALE TESTING OF THE X-IO0
AIRPLANE OVER WATER AT A DISC LOADING OF 23 LB*SQoFTO
AND HEIGHT UF 21 FEET SHOW EX CELLENT AGREEMENT.
DOWNWASH EFFECTS ON OBJECTS FLOATIN4 BELOW THE X-
19 MODEL OERE ALSO UEMONSTRATED. SPRAY IS SHOWN TORISE TO CONSIDERABLE HEIGHTS AT THE HIGHER DISCLUAUINGS WITH THE MODELS CLOSE TO THE WATER SURFACE,

AND FLOATING OBUECTS MAY BE SUBJECTED TO SEVEREBUFFETING UNDER THESE CONDITIONS. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONtROL No. /ZO0O7

AO-601 17U
KELLETT AIRCRAFT CORP PHILAUELPHIA PA

APPLICATION OF A MIECHANICAL GYROSCOPIC STABILIZER To
VTOL AIRCRAFT, (U)

1NOV 63 143P
REPT. NO. 22UA90 2
CONTRACT: N0O-62"0811

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS; (eGYRO STABILIZERS, VERTICAL TAKE-OFF
PLANES), (eVLRTICAL TAKE-OFF PLANES, GYRO STABILIZERS),
DESIGN, AERODYNAMIC CHARACVERISTICS, PtRFORMANCE
(ENGINEERING), RELIABILITY, EQUATIONS, DIFFERENTIAL
EQUATIONS, MUTION, DAMPING STABILITY

THE APPLICATION OF MECHANICAL GYROSCOPIC
STABIIZERS TO VTOL AIRCRAFT HAS BEEN STUDIED FROM
DESIGN AND FLYING QUALITIES CONSIDERATIONS. DESIGN
OFSTUOIES OF A SINGLE DLGREE OF FREEDOM GYROSCOPIC
STABILIZER AND A GYROSCOPIC STABILIZER BAR HAVE BEEN
MADE TO DEVISE A mELIABLEs LIGHTWEIGHro COMPACT AND
INEAPENSIVE MECHANICAL STABILIZER* THE SELECTION
OF PARAMETERS FOR THE DESIGN OF THE STABILIZERS T AS
OADE UTELIZING EXIFTHNG ANALYSIS ANO STABILITY WAS
DERIVATIVES FOR ThO TILT WING VTOL AINCRAFT. THE
STA61LIZER PARAMETER EVALUATION PROCEDURE WAS
ESTABLISHED BAStD ON THE AVAILABLE FLYING QUALITIES
CRITERIA& THE RLSULTS OF THIS PROGRAM SHOW THE
SINGLE DEGREE OF FRLE)OM STABLIZER IS LESS
EXPENSIVEo 61GHIER #EIGHT AND IS MORE COMPACT THAN
THE STAbILISER BAR, THE SINGLE UEWREE OF FREEDOM
STABILIZER WILL wvEI(iH 20 POUNDS AND WiLL OCCUPY ONE
HALF A CUbiC FCuT OF vOLUME TO PROVIDE ATTITUDE AND
RATE STABILIZATION ABOUT THE PITCH AND NOLL AXES OF
VrO6 AIACRAFT. (AUTmOR) (U)

I.
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UDL REPORT BIBLIOGRAPHY SEARCH CONTROL No /IZOu07

AO-60 427
MELPAR INC FALLS CHURCH VA

SIMULATION OF HELICOPTER ANO V/STOL AIRCRAFT. VOLUME
Ile V/$TOL ANALYSIS REPORTo STUDY, EQUATIONS oF
MOTION OF VERTICAL/SHORT TAKE-OFF AND LANDING
OPERATIONAL FLIGHT/0EAPON SYSTEM TRAINERS, (U)

SEP 63 119P MCINTYREtWALTEN
CONTRACT: N6 1339 12[5
MONITOR: NAVTRADeVCEN 1205-2

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE:

DESCRIPTONS: (*HELICOPTERSt FLIGHT SIMULATORS),
(OVENTICAL TAKE-OFF PLANES* AE1ROLYNAMIC CONFIGURATIONS)$
TRAINING DEVICES# SIMULATION, SHORT TAKE-OFF PLANES,
AERODYNAMIC CHARACTERISTICS, MATHEMATICAL MODELS, TENSOR
ANALYSIS, AIRPLANE LANOINGSp SPECIAL PURPOSE COMPUTERS,
NAVAL TRAINING (U)

IDENTIFIERS: V/SrOL AIRCRAFT; EQUATIONS OF MOTION (U)

THE REPORT PROMUTeS AN UNDERSTANDING OF V/STOL
ANALYSIS FOX SIMULATION PURPOSES AND DEVELOPS
EQUATIONS OF MOTION COMPATIBLE ro EITHER ANALOGUE OR
REAL TIME DIGITAL SOLUTION* A GENERAL SET OF
EqUATIONS OF MOTIUN ARE DEVELOPED IN WHICH AXIS
SYSTEMS AND AERUODYNAMIC COEFFICIENTS ARE MINIMIZEDo
EQUATIONS OF MO1IUN ARE THEN DEVELOPE0 FOR FIVE
DIFFERENT V/STOL AIRCRAFT *HEREIN THE NEE) FOR
AODITIUNAL AXIS SYSTEMS AND AERODYNAMIC COEFFICIENTS
FOR A PARTICULAR V/STOL CONFIGURATION IS DEvELOPEUo
(AUTHOR) (U)

Ii

*1 i:
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DDC REPORT 8IBLIOGRAPHY SEARCH CONTROL No# /ZOnO/

AU-607 737
MELPAR INC FALLS CHURLH VA

SIMULATION OF HELICOPTER AND V/STOL AIRCRAFT* VOLoML
III* PART Is COMPUTATIONAL METHODS ANALOG* STUDY,
EQUATIONS OF MOTION OF VERTICAL/SHOkT TAKE-OFF AND
LANUING OpERATIONAL FLIGHT/*EAPON SYSTEM
TRAINERS@ (Ui

DESCRIPTIVE NOTE; TECHNICAL REPT.,
MAY 64 23uP CASTLEsRo A. ;•RAYsAo Le 1

MCINTYRLowALTER I
CONTRACT: N61339 1205
MUNIT3R: 14AVTRAD•VCEN I 120S 3

UNCLASSIFIEU REPORT

SUPPLEMENfARY NOT4:

DESCRIPTORS: (eHeLICUPTERS, 5IMULATIUN)o (0V0RTICAL
TAKE-OFF PLANES, SIMULATION)o (OEQUATIONSt MOTION),
PROGRAMMING (COMPUTERS)o MATHEMATICAL MODELS ANALOG
COmPUTLRSo TILT owvIiGS9 SHORT TAKE-OFF PLANES, AIRPLAi4E
LANDINGS, REAPON SYSTEMS, TRAINING DEVICES, NAVAL
TRAINING, AEMODYNAlIC CHARACTERISTICS, FLIGHT
SIMULATORS (U)

THIh REPORT DEMONSTRATES METHODS OF MLCHANILING THE
EQUATIONS OF IOJION OF HELICOPTERS AND V/STOL
AIRCRAFT dY THE USE OF ANALOG COMPUTING EWUIPMENT,
THE EWUATIONS Of liOTION OF, THESE AIMCRAFT ARE
PRESENTtD IN NAVTRADEVCEN TECHNICAL REPORIS 120b-
Is -2 (AD.-6uI 022, AD-602 427)9 AND THIS REPORT
ASSUMES A KNOALc.DiE OF SUCH EQUATIONS BY THE READLRo
THE REPORT kEVILVo AND DISCUSSES CRITERIA FOR THE
SELECTION OF ANALOG COMPUTER TYPE AS 60 CYCLE AND 4U0
CYC6Er AND CHOICE OF CARRIER, AS WELL AS SPECIFIC
COMPUTER COMPONEN7S. A HELICOPTER AND A TILT *ING
V/STOL ARE 5 ELE.TED FOR COMPUTER MECHANIZATION AND
THE PRESENTATIONq OF COMPUTER FLO# DIAtjRAM5 tiHICH MAY
BE TYPICAL COMPUTER DIAGRAMS USED I1N THE ANALOG
SIMULATION UF SUCH AIRCRAFT ARE DISCUSSED.
(AUrHUR) (U)
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UNCLASSIFIED

DOC NEPORF BIBLIOGRAPHY SEARCH CONTROL NOe /LOMO?

AD-60/ 73o
MELFAR INC FALLS CHURCH VA

SIMULATIOq OF HELICOPTER AND V/STUL AIRCRAFT. VOLUME
III* PART iis COMPUTATIONAL METHODS DIGITALe sTUDy,
EQUATIONS OF MOTION OF VERTICAL/SHORT TAKE-OFF ANU
LANDING OPERATIONAL FLIGHT/WEQPON SYSTEM TRAINERS. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
I AUG 6j 12UP TREGUBPBURTON b4 ;COFFEE,

MERLINI Pe ;RUSSeLL,(. Eo;
CONTRACT: N6 1 339 1205
MONITOR; NAVTRADEVCEN 1 1205 3

UNCLASSIFIED REPORT

SUPPLLMENTAHY NOTL: SEE ALSO AU-601 U249 AD-602 427s

DESCRIPTOkS: (*HELlCOPTERS, SIMULATION), (*VERTICAL
TAKE-OFF PLANES, SIMULATION), I*EQUArIONSt MOTION),
PROGRAMMING (COMPUTERS), MATHEMATICAL MODELS, DIGITAL
COMPUTER•s TILT ,vINGS, SHORT TAKE-OFF PLANESs AIRPLANE
LANDINGS, aEAPON SYSTEMS, TRAINING DEVICESe NAVAL
TRAINING, AENODY14AMIC CHARACTERISTICS* FLI4HT
SIMULATORS (U)

THIS REPORT WAS WRITTEN WITH THE PURPOSE OF
OEMUNSTRATING THE MLTHODS OF MECHANIZING THE
EQUATIONS OF NOTION OF HELICOPTERS AND V/STOL
AIRCRAFT BY DIGITAL COMPUTING EQUIPMENT, THE
REPORT IS BASED UN THE MECHANIZATION OF THE FINAL
EQUATIONS DEVELOPED IN VOLUMES I AND 1I OF THIS
REPORT AND ASSUMES A KNOWLEDGE OF THEM* A GENERAL
TREATMENT OF MAIHEMATICAL METHOOS OF ANALYSIS AND OF
DIGITAL CuMPUTER TECHNIQUES IS PRESENTEU9 THE

MATHEMATICAL MOUELS DEVELOPED IN VOLUMES I AND
II FOR HELICOPTLRSI BOTH SINGLE AND TANDEm kOTOhs
AND FOR V/STOL AIRCRAFT ARE PRESENTtD IN A
DIGITALLY APPLICAdLE FORM. RECOMMENDAiIONS ARE
GIVEN FOR COMPUlER MEMORY SIZE AND FOR COMPUTER
SOPHISTICATION OASEO ON THE FINDINGS OF THE STUUY
REPjRTEUs (AUTHvR) (U)

.I
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DOC REPORT BIBLIOGRAPHY SEARCH CONIROL NO. /ZOM07

AU-608 18b
DYNASCILNCE: CONP FORT WASHIN( 3TUN PA

DOWNaASH IMPIINGLMENT UESI(N CRdTENIA FOR vTUL
AIRCRAFT* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT. FOR JUL 63-MAR 641

AUG 64 137P UEORGEtM Mo ;PERLMUTTERoA* A*
j BUTlEr,L. Jo

RLPT* NO* OCR-139
CONTRACT: DA'I 177AMC6ST
TASK: IDL21UIAI'14Z9
MONITOR; TRECOM , TR64 48

UNCLA$SIFIEO REPORT

SUPPLEtENTARY NOTE:

DESCRIPTORS: (*VLRTICAL TAKE-OFF PLANES, OESIGN)i
(*UOhNWASHo VERTICAL TAKE-OFF PI|ANLS)o TERRAIN,
PARTICLES, INHIBITION, VIS!ONv fILUTSt DAMAGEo JETS,
PERFORMANCE (ENGINEERING), AWIATION ACCIDENTS,
PROPELLERS (AERIAL), PRESSURE (U)

THE OBJECTIVE OF THe PROGRAM 4AS TO UTILIZE
EAISTIN(j OATA FuR THE PREPARATION OF UESIGN CHARTh
FOR V1O'6 AIRCRAFT TO AID IN THE ESTABLISHMENT UF
AIRCRAFT OESIGN! THAT WILL ALLEVIATE THE ADVERSE
OPERATIONAL CONOITIONS RESULTING FROM DOWNWASH
IPIN•PENMENT ON TERRAIN. SRECIFIC AREAS OF
INVESTIbATIUN INCLUUED PARTICLE ENTRAINMENT AND
INGESTION AND THEIR EFFECT ON PILOT VISIO1 s AIRCRAFT
DAMAGEt PERSONNc.L INJJRY, AND AIRCRAFT SIGNATURE#
mETHOuS To WUANTITATIVELY PREDICT OPEkATIONAL
CONDITIUNS RESULTINq FROM DU*NWASH IMPINGEMENT UF A
VIOL AIRCRAFT ARE PkESENTED. (AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT 6IBLIOGRAPHY SEARCH CONTROL "Uo /ZOM07

AO-61U 634

CORN•ELL AERONAUTICAL LAB INC BUFFALO N Y

THEORETICAL AND EAPLRIMENTAL STUDIES OF IMPINGING
I.UNIFORM AND NONUNIFORM JETS, (U)

AUb 6q IU2P EARADYoWs GORDON ;LUDoIGiARY
R9

REPT, NUJ CAL-TG-IblU--1I

CONTRACT: OA'$ IL7AMCIT
TASK: ID1 214U$IA11Z9
MONITOR: TRECOM4 , TR6' '2

UL4CLAbSIF1ItJ REPORT

SUPteLEMENrARY NOTt.: CONTINUATION OF L.oNTRACT DA44'
-77TC7u2o SEE ALSO AU'-08 669.

DESCRIPrOHSN: (OVERTICAL TAKE-OFF PLANEbo DOWNWASH)o(eJETSt FLUID FLON)o ImPELLERS9 DUCTED FANSt BuUNDARyLAYE~t VLLOCITY, EAHAUST NOZZLES, BOUNDARY LAYERrRANSITIONS9 MATHEMATICAL ANALYSIS, EXPERIMENTAL DATA.
MATHEMATICAL MODELS, THEORY, VORTICES, ITERATIVEt1ETHOD~s AERODYNAMIC CHARACTERISTICS (U)IDENTIFIERS: IBM 7U4 (U)

TnE RESULTS OF AN EAPERIMENTAL INVESTIGATION OF THE3 FLO,• UNDER A NORMALLY IMPINGING NONUNIFORM JET AREPREaENTEDo [HE JET VELOCITY PROFILE WAS DESIGNED TUBE IEPRESENTATIVE OF ROTORS AND DUCTEU FANS* THE
JET WAS TESTED A? DISTANCES FROM THE GROUN4D OF 4t 2,AND 1/2 NOZiLE DIAMLTERS. AN APPROXIMATE ANALYSISWHICH USES AN EMPIRICAL RELATION FOR RADIAL MASS FLOWNEAR THE GROUND IS USED TO CALCULATE THE PROPERTIESOF THE FLOW ALO,4 THE GROUND AT RADII LARGE ENOUGH 50
THAT THE PRLSSUaE GRADIENT IS APPROXIMATELY ZERUo A
METHOD OF CALCULATING THE PROPERTIES OF THE FLOVO IN
AW INVISCIDI NOMMALLY IMPINGIN69 UNIFORM JET HAS BEEN
FORMULATED. THE FORMULATION IS APPLICABLE FOR ALLDISTANCES BeTWEtN THE JET NOZZLE AND JHE GROUND.SOLUTIONS HAVE BEEN OBTAINED FOR JETS AT NOZZLE-TO-

GROUND DISTANCES OF i/q AND I JET DIAMETERS. THEMATHEMATICAL MOuEL USED WAS BASED ON A VORTEX-ShEETREPkESENTATIONt AND SOLUTIONS WERE OBTAINED By MEANSOF AN ITERATIVE TECHNIQUE USING AN IBM 704 UIGITALCOMPUTER. GoUod AGREEMENT WAS OBTAINED WITHEAPLRIMENTAL GRUUND-Pt.ANE AN•D JET-cLNrERLINL PRESSURE

DISTRIBUTIONS, AND "ITH NOZLLE-EXIT VLLOCITYPROFILES* 
(U)
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UNCLASSIFIED

DDC REPORT 6I1LIUGNAPHY SEARCH CONTROL NO. /LDMO7

AD-612 V27
LING-TEMCO-VOUGmT I4C DALLAS TEX LTV vOUGHT AERONAUTICS
DiV

DATA REPORT FOR LTV LOW SPEED WIND TUNNEL TEST NUMBER
1729 TEST OF mIaH MASS RATE VECTORED PROPULSION FLO4Y
MOD LL (U)

FEb 6h 194P MENTAUGHtLo Js *JR#;

REPT. NOJ 2-,331J/SRR.IT2
CONTRACT: uAJI It4ARU u262

MONITUR: AROO 5260•3

U14CLA$SIFIEu REPORT

SUPPLEMENTARY NOTt: AVAILABLE COPY WILL NOT PERMIT FuLLY
LE(aIduE REPRODUCrION, REPRODUCTION WILL bE MADE IF
REQUQSTEd dY USEK5 OF UPC* A COPY IS AVAILABLE FOR PUBLIC
SALE.

DESCRIPTORS: (OVtRTICAL TAKE-OFF PLANE5, WIND TUNNEL
MODELS)t (*WIND TUNNEL MODELS, VERTICAL TAKE-OFF
PLANES)v WIND TUNNELS, TESTSo DATA, LIFTt ROLL, PITCH

MOTIUN, URAG, AN(3LE OF ATrACK, AERODYNAMIC
CHARACTERISTICs, AERODYNAMIC CONFIGURATIONS, AERODYNAMIC
6QADIN69 THRUST VECTOR CONTROL SYSTEMS, PROPULSIUN, GAS
FLOW (U)

THE WIND TUNNEL DATA RESULTING FROM A LOW SPEED
WIND TUNNEL TEST OF A SEMI-SPAN MODEL OF A CLOSE.
SUPPORT, VTUL AIRCRAFT IS PRESENTED. THE mODEL
FEATUREZ AN INTLGNATED PROPULSION/LIFrING SURFACE
SYSTEM AS WELL AS VLRTICAL AND HOr*ZONTAL TAILS
LOCATED ON AN AFT, 4ING TIP EXTENSION. THE
PROPULSION bYSTQM EXHAUST FLOO# WHICH IS SIMULATED
WITH COLD AIR, tAHAUSTS OvER THE *ING TRAILING EDýE
FLAP (FLAP JET) ANiD OUT OF THE LOWER sURFACE OF
THE WIN4 (WING dOX JET). THE EXHAUST FLOk$ LAN

BE INDEPENDENTLY VECTORED THROUGH 9U oEGREEs oITH
RESPECT TO THE ,,I:JG CHORD PLANE. THE TEST DATA ARE
PRESENTLD IN THL FOKM OF LIFT AND ROLLING MOMENT
COEFFICIENT: AS FUNCTIONS OF ANGLE OF ATTAC&q AND
DRAG A1LU PIrCH ,1Ov.iENT COEFFICIENTS AS FUNCTIONS OF
LIFT COEFFICIENT. THE COEFFICIENT DATA ARE 4IvEN
AITH AND %ITHOUT THE oIRECT THRUST CONTRIBUTION
INCLUDED, THE STATIC THRUST DATA ARE 41VEii IN THE
FORM OF LIFT9 DRA;, PIrCHING MOMENT AND ROLLING
MOMENT AS FUNCTIONAS OF ANtLL OF ATTACK. NO
ANALYSI OF THE DATA IS PRESENTED. (AuTHOm) (U)
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LaC REPORT IBL[OGRAPHY SEARCH CONTROL NO. /ZOM07

AD4613 196
LING-TEMCO-VOUGHT INC DALLAS TEX LTV VOUGHT AERONAUTICS
DOV

ANALYSIS OF A LOW SPEED WIND TUNNEL TLST OF A HIGH
MASS RATE V.CTOREO PROPULSION FLOO MOUEL, (U)

FEB 65 91P STANCILtR. To ;MERTAUGHtLe Jo 9

JR.;
* REPT. NO. 2"*331/4R-2166

CONTRACT: DAJI I'ARO 0262
PROJ: i26OE
MONITOR: AROL) 526U:2

U14CLASSIFIED KEPORT

SUPPLEMENTARY NOTt; AVAILABLE COPY WILL NOT PERMIT FULLY
LEGIBLE kEPRUOUCTIONs REPRODUCTION WILL BE MADE IF
REQUESTEU sY USERS 6F OOC, A COPY IS AVAILABLE FOR
PUBLIC SALL.

DLSCRIPTONS; (#WIND TUNNEL MODELS, VERTICAL TAKE-OFF
PLANESi, (*VLRTILAL rAKE-OFF PLANES, WIND TUNNEL
MOOELSi, AERODYNAMIC CONFIGURATIONSI LIFT, DRAG, THRUST,

FORCE (MECHANICS)i FLO* VISUALIZATION# EXHAUST GASES,
PROPJLSIONO WINGS, JLT FLAFS9 TAILS (AIRCRAFT), MODEL
TESTS, GRAPHICS (U)

AN ANALYSIS OF 6ELECTED PORTIONS OF THE DATA
RESULTING FROM A LO11 SPEED WIND TUNNEL TEST OF A
SEMI-SPAN MODEL OF A VTOL AIRCRAFT IS PRESENTED.
THE MOOLL F.ATUHES AN INTeGRATED PROPULSIUN/LIFTING
SURFACE SYSTEM AS WtLL AS A HORIZONTAL TAIL LOCATED
ON AN AFT, *IiqG TIP EXTt.NSION* THE PROPULSION
SYSTEM FLOW, SIMULATED aITH COLO AIHs EXHAUSTS OVER

THE OIN4 TRAILING EDGE FLAP (FLAP JET) AND OUT OF
THE LOWLR SURFACE OF THE WING (WING BOX JET).

THE EXHAUST FLOWS CAN Be INDEPENDENTLY VECTORED
THROUGH 90 UEGRLEs. FORCE AND MOMENT DATA ARE
PRESENTED FUR BOTH :TATIC AND FORWAND FLIGHT
CONDITIUNs, SOME COMPARISON WITH THEORETICAL
PREDICTIONS ARE PRESENTLD. PORTIONS OF THE DATA

ARE SHOWN WITH THE UIRECT THRUST COMPONENTS REMOVED.
THE RESULTS OF THIS ANALYSIS SHOW THAT: (I)
THE OUTUOARO LOCATIuN OF THE HCRIZONTAL TAIL
PROVIUES A REDUCTION IN AIRPLANE INUUCED DRAG, (2)
A SIGNIFICAi4T PORTION OF THE THEORETICAL JET FLAP
EFFECT IS ObTAINEU wITH THE WING BOX JET DIRECTED
PARALLEL TO THE OlNfi CHORD PLANE, (3) A REDUCED
JET FLAP EFFECT IS AVAILABLE 4ITH DEFLECTIONiS OF TH.
WINka BOX JET A1-AY FROm THE wING CHORD PLANE#

(U)
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DD. REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOO7

AD-616 65U)
UNITED AIRCRAFT CORP NORWALK CONN NORDEN DIV

UNIVERSAL CONTACT ANALOG DISPLAY (UCAU) RESLARCH,
PHAlAE It SY5TEMS ANALYSISq (U)

DESCRIPTIVE NOTE: TECHNICAL PROGRESS REPT.,
APR 65 lIZP WILLIAMSOPLTER ;

REPT. NO. 1161-R-OOII
CONTRACT: NONR44'9UO

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DEScRIPTOOS: (*FLIGHT INbTRUMENTS9. SPECIFICATIONS),
(oVENTICAL TAKE-OFF PLANES$ FLIGHT INSTRUMENTS)#
(*TELEVISION DISPLAY SYSTEMSs FLIGHT INSTRUMENTS),
UESIGNI SYsT.:s ENGINEERINGs ANALOG SYSTEMS,
SONAR# CARRIER LANDINGSt HOVERIN~s ROTARY
WINGS IU)

THE RESULTS ARE PRESENTED OF THE SYSTEMS
ANALYSIS PHASE OF THE UNIVERSAL CONTACT
ANALOi OISPLAY (UCAD) RESEARCH PROGRAMI
INITIATED I1 JUNE 1964o THE GOAL OF THIS
RESEARCH IS THE DEVELOPMENT OF DESIGN SPECIFICATIONS
FOR A UNIVERSAL RASTER-SCAN TV FLIGHT INSTRUMENT
SUITAOLE FOR USL .N FIXED**IN(t ROTARY-WINGs AND
VTUOL AINCRAFT. INFORMATION PARAMETERS WERE
IUENTIFIED ANO 4UANTIFIED BY MEANS OF A SYSTEMATIC
ANALYSIS oF AIRCRAFV PERFORMANCE AND FLIGHT
INFORMATION REQUIREmENTS. MISSION SEGmENTS,
CONSIsTING UF COMMON FLIGHT MANEUVCRSs WERE DEFINED
AS A REZULT OF MISSION ANALYSES. LOOP DIAGRAMS ARE
CONFI'URED FOR FIAEI- AND ROTARY-61NG AIRCRAFT
INCORPORATING LINEAR TRANSFLR FUNCTIONS@ AIRCRAFT
RESPONSE CRITERIA ARE DEVELOPED BASED ON A
CUMdINA1ION OF mIiITARY HANDLING QUALITY
SPECIFICATIUNS AND PILOT OPINION REPORTS, DISPLAY
AUGMEi4TATION REwUIREMENTS WERE SPECIFIED* TOTAL
DISPLAY INFURMATION REQUIREMENTS FOR FLIGHT CONTROL,
PROPULSION SYSTGmb, AND SPECIAL MISSION PARAMETERS
WEReE ESfAdLISHEVo (IU)
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UNCLASSIFIED

VDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOM07

ADa6ZU 442
MASSACHUSLTTS INST UF TECH CAMBRIDGE OEPT OF AERONAUTICS
AND ASTRON•AUTICS

,* LOW SPEED AERODYNAMIC CHARACTERISTICS OF JET VTOLAIRCRAFT AT ANGLES OF ATTACK. iU)

DESCRIPTIVE NOTE: MASTER'S THEilSoMAY 6 9uP KUTYNAiDONALD JOSEPH
CONTRACT: AF33 6U8 Ilua

UNCLASSIFIED REPOkT

LSUPPLEMENTARY NOT4:

DESCRIPTORS: (*VzRTICAL TAKE-OFF PLANES, AERODYNAMICCHARACTERISTICS), SUdSUNIC CHARACTERISTICS, ANGLE OFATTALK, PIrCH(MOTION)t MOMENTS, WIND TUNNELS,
MODEL TE5Ts, EXPERIMENTAL DATA (U)

A VFOL MODEL IN,.URPORATING A LIFTING FAN f.OUNTLD
VERTICALLY LN TME FUSELAGE OAS TESTED IN THE Mo to
To WRIGHT BROTHERS IbIND TUNNEL TO EXAMINE THEVARIATIONS OF THE PITCHING MOMENT AND LUN41TUDINALFORCES WITH CHANGES IN THE ANGLE OF ATTACK ANDFORWARD VELOCITY* THE MODEL WAS TESTED AT ANGLES
OF ATTACK BETWELN u9O OE6REESq BUT THE RESULTS WERECONSIDERED RELIABLE ONLY UP TO +q5 DEGREES DUE TOSTALLINts OF THE MODEL FAN BLADES, MOMENT OAS FOUNDTO ol UNSTAdLE uETWEEN THE MEASURED ANGLES OF ATTACK
FROM -45 DEGREES TO +10 DEGRE•sj INCREASING
MODERATLLY AS ANGLE OF ATTACK INCREASED* ANINCREASE IN THE RATIO OF FORWARD VELOCITY TO FANEFFLUX VELOCITY ALSO PRODUCf.D AN INCREASED MOMENT,
A THEORY DEVELOPED BY As Ro KRIEBEL BASED UPON AFOURIER ANALYSIS OF THE VORTEX DISTRIBUTION ON ATHIN CYLINDRICAL DUCTED FAN WAS EMPLOYED TO PREDICTTHE RESULTS OF THE LXPERIMENT. CONSIDERING THESIMPLIFYING ASSUMPTIONS USED IN THE THEORY, THECORRELATION NAS FOUND TO BE REASONABLY GOOD EXCEPT ATHIGH RATIOS OF FREE STREAM TO FAN EFFLUX VELOCITY,AT THESE RATIOS, AN U14COMPENSATED FOR LOov PRESSUREAREA AFT OF THE EAHAUbT DUCT RESULTED IN CONSIDERABLY
ERRONEOUS PNEDIýrIONS, THRUST GENERALLY IICREASEDWITH ANGLE OF AITACIý AND VARIED WITH lHE VELOCITYRATIO, THE VARIATION BEING RELATED TO THE SIGN OF TmEANGLE OF ATTACK, (AUTHOR) 

(U)
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DDC HEPORT BIBLIOGRAPHY SEARCH CONTROL NUo /ZOM07

AU-621 *78
LING-TEMCO-VOUGmr INC DALLAS TEX LTV VOUGmT AERONAUTICSD'DIV

LTV LUW SPEED WIND TUNNEL TEST NUMBER 190, FOLLOW-014
TEST OF HIGH MASS RATE VECTORED PROPULSION FLOhMODEL* 

(U)

DESCRIPTIVE NOTE: DATA R.PTe,
JUL 65 20UP DAVIDSONlJ. K.

REPT. NO. 2- 5 331U/SR-z217
CONTRACT: UA31 124ARU D262
PNOJ; ARU 02620F
MONITOR: AROD 1 5260:5

UNCLASSIFIEo REPORTAVAILABILITY: MICROFICHE ONLY AFTER ORIGINAL COPIES
EXHAUSTEDo

SUPPLLMENrARY NOT•: AVAILABLE ONLY FOR REFERENCE USE AT
DOC FIELu SERVIctSc COPY IS 14OT AVAILAaLE FOk PU8LIC
SALE.

DESCRIPrORS: (*VERTICAL TAKE-OFF PLANEso MODELTESTSv ({PRUPULbION* VERTICAL TAKE-UFF PLANLS),
THRUST, LIFT, PIrCr(MOrIONis WIND TUNN1EL
MODELS, TAILS(AIRCRAFT)t TRAILING CONTkOL
SURFACESt ROLL, ORAGo ANGLE OF ATTACK, THRUST
VECTOR CONTROL SYSTEMS, aRAPHICS (U)

THE WINu TUNNEL DATA RESULTING FROM A LOA SPEED
WIND rUNNEL FOLLOx-ON TEST OF A SEMI-SPAN MODEL OF ACLOSE SUPpOHT, VTOL AIRCRAFT I5 PNESEiJTEo, THE
MODEL FEATURES AN INTEGRATED PROPULSION/LIFTINGSURFACE SYSrEN AS wVELL AS VERTICAL ANu '!OXIZONTAL
TAILS LUCATtD ON AN AFT, 6ING TIP EATENSION. THE
PROPULSION •YSTLM EAHAUST FLO4, WHICH IS SIMULATEj
WITH COwD AIR, LXHAUSrS OVER THE aING TRAILING EDGE
FLAP (FLAP JET) AwD OuT OF THE LOhEX SURFACE OFTHE WIN14 (WING oUA JET). THE 6XHAUST FLO45 CAN
BE INOEPENDENTLy VECTORED THROUGH 90 uEGREES 4ITHRESPECT To THE ;rING CHORD PLANE, THE TEST DATA ARE
PRE•ENTLD IN THt FORM OF LIFT AND ROLLING MOMENT
COEFFICIENTS AS FUNCTIONS OF ANGLE OF ATTACK, ANDDRAG ANJ PITCH PiOmEiT COEFFICIENTS AS FUNCTIONS OFLIFT COLFFICIENT9 THE COEFFICIENT DATA ARE GIVEN
WITH AND jITHOU[ THE UIREGT THRUST cONTRIBUTION
INCLUDEU. THE STATIC THRUST DATA ARE GIVEN IN THEFORM OF LIFT, DRAG, PITCHING MOMENT AND ROLLING
MOMENT AS FUr4CTIONqS OF ANGLE OF ATTACK. TLST DATA
WITH ANU •vITHOUT GROUND BOARD EFFECIS ARE PRESENTED*
(AUTHOR) 

(U)
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uOC REiOkT BIBLIUGRAPHY bEARCH CONTROL Nb. /ZDMO/

AD-621 684
HUGHES TOOL CO CULVLR CITY CALIF AINCRAFT DIV

AIRCRAFT DESIGN XV-9A HOT CYCLE RESEARCH
AIRCRAFrt lU)

DESCRIPTIVE NOTE: FINAL SUMMARY REPT. FOR 28 SEP 62-15

MAR 6i,
"AUG 65 326P HIRSHNORMAN Bo

REPT. NO. HTC-AD-64-I1 (385-X-U5)
CONTRACT: DA44 177AMC8,77T
TASK: IMi2I4U1A1lfO'U3
MONITOR: 'USAAVLAb5 TH-65-29

UNCLASSIFIEu KEPORT

SUPPLEMENTARY NOTL: SEE ALSO AO-613 339.

DESCRIPTORS: (OVLRTICAL TAKE-OFF PLANES# ROTARY
*1NGb)h uEbluNt 4AS GENERATUR EN4IN4ESs JET
PROPULSIONo ROTOR BLADES(RoTARY WINGS),
AERODY14AMIC CONFIGuRATION, WEIGHT, PAYLOADo
FLIGHT CUNTRUL SYSTEMS, HOVEkIe•Gs LEVEL FLIGHT,
STABILITY, AEROOYNAMIC LOADING, AERODYNAMIC
CHARACTE•IbTiCSo PERFONMANcE(ENGINEENING) 4U)

IDENTIFIERS: XV-9A AIRCRAFT, YT-b6 GAS
6ENERATOR (U)

A SUMMARY OF THE DESI 1 N O THE XV-9A HOT

CYCLE RESEANCH AItiCRAFT I5 PRESENTED. A
DISCUSSION OF THE CONCEFTS uTILIZED IN DESIGN AND
ADDITIONAL INFORMATION RELATING TO CONFIGURATION,
WEI(aHT AND dALA|iCE9 PERFORMANCE, STABILITY AND
"CONTROL, DYNAMICS* AND STRUCTURAL CHAIACTERISTICS ARE
PRESE'JTED. (AUTHOR) (U)
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UNCLASSIFIEU

DOC KEPONT HIB4IUGHAPHI SEARCH CONTROL NO. /ZOMO/

AD-•2 2O=
NAVAL PUSTGRADUATE SCHOUL MUNTEREy CALIF

A QUALITATIVE DIScUSiSION OF THE STABILITY AND CONTROL
OF VTOL AIRLRAFT UUNING HOVER (OUT OF GROUND EFFECT)
ANL) TRANSiTION. (U)

DLSCRIPTIVE NVTE* OASTERIS TIHESI~t
64 7uP AEITLPAUL J.

U,4CLA5SIFIEu REPORT

DESCRIPTORS; ($VL~rlCAL TAKE-OFF PLANES, HUVERIN,),
STABILITYt CONTROL, UAMPING9 AILERONS, YAbe
DEFLECTION, UUCTLD FANS, PROPELLERS(AE8IAL)i
PITCH(tiOTION), JLT PLANES, TURBOJET ENGINESo
THRUSTr RESEARCH PLANES (U)

IDENTIFIERS: THE,E$ (M)

A SURVEY oF THE LATEST AVAILABLE LITERATURE *AS
MADE IN ORDER TO wUALITATIVELY uISCUSS STABILITY ANu
CONTROL PRObLEMb OF VERTICAL TAKEOFF AND LANDING
(VTOL) AIRCRAFT OURING HOVER (OUT OF UROUND
EFFECT) AioD THE TRAISITION TO LEVEL FlIGHT.
MODES OF PRUPULbION AND METHODS OF PENFORMING THE
THAi4SITiOHq MANEUVER ARE DISCUSSED* COMPARISONS ARE
MADE OF THE VARIOUS METHODS UTILIZED FOR PROVIDINti
CONTROL FORCES AT ZERO AND VERY LOW SPEEDS, ThE
NEED FOR QUANTITATIVE CONTROL POWER RLQUIREmENTS ANO
HANULINi QUALITLES LRITERIA IS PRESEN(ED. THE
INSTABILITY OF VTUL AIRCRAFT "HILL HOVERING IS
DISCUSSED, AS ARE THE BASIC RLASONS FOR THE POOR
UAMPING CHARACTtRISTICS AT LOW SPEEJS. PROBLEMS
WHICH HAVE dEEN EziCUUNTEREU TO DATE WITH RESEARCH
AIRCRAFT ANU *HiCH ARE PECULIAR TU A (IVEN vTOL
MODE ARE DIOSCUSSED dY HUDE. THE NEE&) FOR AUTOMATIC
STAbILILATION AND PRECISIONJ INSTRUMENTATION
REQUIREMENTb ARt PRESENTED* (AUTHOR) (U)
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UNCLASS FI ED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOM07

AU-624 i7U
LOCXHEED-CA61FOkNIA 'CU BURBANK

STULY OF SI1E EFFECTS ON VTOL HANDLIN4 WUALITIE$
CRITERIA, (U)

SEP 65 97P JOHNSTONvJs FORD ;CULVER#
IRVEN He ;FRIEN0,CARL Fe I

REPT. NO. LR-i18U8
CONTRACT: DA4q 177AMC236T
TASK: IP121'OIAl4'78
MONITOR: USAAVLABS TR-65-24

UNCLAbSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: IOVERTICAL TAKE-OFF PLANES, CONTROL),
DES14N UYNANICS, FLIGHT, JET PLANES,
HELICUPTERS, YA*, PITCH(MOTION)o ROLL,
bTABILITYt HOVERING9 HUMAN ENGINEERING, DAMPING IU)

A FUNDAMENTAL STUuY IS PRESENTED OF THE EFFECTS OF
VEHICLE SIZE ON HANDLING QUALITIES OF JET AND
HELICUPTER-TYPE VTO6 AIRCRAFT AT HOVEN AND LOW
SPEEDSo SIZL BE1I4G DEFINED BY THE CHARACTERISTIC
LINEAR OIMENSIONo THE EFFECTS OF SIZE ON VEHICLE
HANULIN6 wUALITIES CAPABILITY AND PILOT-VEHICLE
COMPATI1ILIrY ARE DoýVELUPED, CONSIDERATION iS
GIVEN TO THE PILOT AS AN ADAPTIVE NON6INEAR SERVOo
THE STUOY INDICATES: (1) CONTROL POWER/
INERTIA AND DAMeING/INERTIA TEND TO ODCREASE wITH
SIZL. (W) EXCEPT FOR TAIL ROTOR HELICuPTERS IN
YAWo FINAL ANGULAR RATES ARE RELATIVELY INVARIANT
WITH SIZED (3) CHARACTERISTIC TIME TO REACH
FINAL ANGULAR HATE INCRLASES VITH SIZE* (4)
LINEAR ACCELERATIONS AND MOTIONS ARC. NEARLY
INVARIANT WITH b'ZE* (5) EFFECTS OF EATER0mAL

OLSTURBANCEb ANU TRIM CHANCES WITH SPLEO ON JET
VTOL VEnICLES DtCREASE AT LEAST A5 RAPIDLY AS
CONTROL POWER/ INERTIAo (AUTHOR) IU)
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UNCLASSIFIEO

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZO0O7

AD-a2J Iu
AIR FORCE INST OF TECfl wRIlGHT-PATTERSON AFB OHIO SCHOOL OF
ENGINEERING
EFFECTS OF OEIGHT, INERTIA, AND VELOCITY ON CONTROL
POWER RE(UldEMENTS FOR VTOL AIRCRAFT. (U)

DESCRIPTIVE NOTE; MA-TER'S THESIS1
AUG 65 71P ROMINEBYRON HARL

REPT. NO, GE/EE/65-2U

UI'JCLAaSIFIED REPORT

SUPPLeMENTARY NOTE:

DESCRLPTORS; (*VERTICAL TAKE-OFF PLANES,STABILIZATION SY$TEMS)t (*STABILIZATION SYSTEMSt
POWEH), 5TABILITYo CONTROL SYSTEMS, 6EIGHT ,
VELOCITY, HOL.L AILEKOWS (U)

IDENTIFIEeiiS VZ-4 AIdCRAFT (U)

THE PILUT-VEHICLE SYSTEMS A;4ALYSIS IS APPLIED To
THE PROULEM OF UETERMINING THE EFFECTi OF GROSSWEIlaHT# INERTIA, ANU VELOCITY ON THL bTABILIZATION
CONTROL POWER RLUIREMEmETS FOR THE ZINGLE-LOOP ROLL
CONTROL SYSTEM OF A DOAK VZ-4 VTOL AINCRAFTo
THE ALRCRAFT IS SUBJECTEo TO RANDOM ROLL INPUTS IN
THE FORM OF ATMUSPHERIC DISTRUBANCES. ONLY THE
CONTROL POWER REQUIRED TO STAdILILE TmE AIRCRAFT ROLL
ANGLE BY rHL PILOT'S uSL OF AILERONS AL;NE IS
CONilOERE). THE OPEN-6OOP GAIN OF TME SYSTEM ISDETRMINEU dY MAXIMIZING THlE CLOSED-LUOOP DAMPING
RATIO. THeR. ARt :•O SIGNIFICANT DIFFERENCES IN THE
STAtiLIZATION CW4TROL POWER REWUIREMENTS AT THE GROSSWEIGHr CONDITIO14S ANALYZEDo INCkEASED MOMENTS OF
INERTIA D0 NOT ORLVL THE SYSTEM UNSTAdLE, BUT THE
CONTROL POWtq RLWUIREMENTh DECRiA:E BY ABOUT SIXTY
PER CENt AS THE MOMENTS OF INERTIA ARE INCREASED FROM
2SOU SLUGs5 FT TO 330U SLUG-SW FT. (AUTHOR) (U)
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UNC4ASSIFIE)

ODw REPORT BIBLIOGRAPHY SEARCH CONTROL Nv /LZOM07

AD-624 hI4
ARMY AVIATION TEST ACTIVITY EOWARUS AFB CALIF

SPRELIMINARY PILOT QUALITATIVE EVALUATION OF THE XV-SA

RESEANCI AIACRAF'Tq IU)

DESCRIPTIVE NOTE: LETTER REPT.
UCT 62 q8P

UNCLAbSIFIED REPORT

SUPPLEMENTARY NOTL4

DESCRIPTORS; (#VERTICAL TAKE-OFF PLANEbs FLIGHT

TESTING), FLIGHT CONTROL SYSTEMS, RESEARCH PLANES,
TURBOJET ENGINESt LANDINbS, OPERATION,
STABILITY, FANS (U)

IOENTIFIERS; V-S AIRCRAFT (Ul

THE PRIMARY OBJOBJECTIVE OF THE TESTS WAS To
INVESTIbATE THOSE AIRCRAFT CHARACTERISTICS DIRECTLY
INFLUENCED OY THE LIFT-FAN CONCEPTo TnE REPORT
CONTAINS THE RESULT5 OF THE PRELIMINARY PILOT
EVALUATIOUq UF THE XV-bA AIRCRAFT DURING THE
STABILITY AND CONTROL PORTION OF THE U. So ARMY
FLIGHT TEST PROGRAM. IU)
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UNCLASSIFIED

UDC REPORT BIBLIOGkAPHY SEARCH CUNIROL NO# /ILO07

AU-b2 3 b27
VTOL SYSTLMS DlV CURT155-ARIGHT CORP CALOWELL N J

A THEORY FOR VTUL PROPELLER OPERATION IN A STATIC
CUNDITIUNo IU)

OESCRLPTIVE NOTE; FINAL REPTo FOR JUN 64-MAY 6s,

OCT 6s SBP LRICKSUNPJOHN Co vjRo;

LADJEo4,KICHARD Me ;dOxSToHENRY V*.ORDoAYl

DUNALO t;
CONTRACT: )Aqq 177AMC1b5T
PROJ: 1MIM21UID14415
MONITUR; USAAVLAbS q TR-,5-69

UNCLAbSIFLEj REPORT

SUPPLEMENTARY NOTE; zUBCONTRACTIED TO THERM ADVANCEU
RESEARCH, INC., ITHACA, No Yo

DESCRIPTORS: COVLRTICAL TAKE-OFF PLANEbt
PROPLLLEkS(AERIAL|)) (#PROPELLERS(AERIAL),
PEHFURMANCE(ENGINEERING)Uo LIFT, VORTILES,
*AKEs STATICS, THEORY, DEFORMATION,
PROGRAMMING(COMPUTERS), MATHEMATICAL ANALYSIS (U)

A GLNERAL THEORY FOR PEkFORMANCE CALCULATIONS 4AS

FORMULATED dASEU ON A CONTINUOUS VORTEX
REPRESENTATION ALUN(j THE LINES OF THE CLASSICAL

LIFTING-LINL MODEL* AS UPPOSEU TO FORWARD FLIGHT,
THE UEFURMATION OF THL WAKE IS APPHLCIAbLL JUST
BEHINU) THE f'ROPLLLER, AND 11S DETLRMINATION
CuNaTITUTES THE HEART OF THE STATIC PHO6LEMo A
COMPUTER PROGRAM HAS dELN DEVELUPLD TU CALCULATE
BUTH THL INFLOW AT IHE PROPELLER ANL THE INDUCED
VELOCITY AT ANY FIELD POINT FUR AN ARaITRARY
DESCRIPTION OF THE TRAILING VORTEX SHeETS, TO
APPROAIIATE THE FORCE-FREE CONDITION IMPOSED oN THE
WAKE, AN INITIAL gAKE HYPOTHESIS DERIVED FROM THE
THEORY UF THE GLNERALIZLO ACTUATOR DlbK WAS
FIRST USED. THE RESULTING COHPARISONS WITH BOTH
DETAILEL ANU GROSS MEASUREMENTS WERL UNSATISFACTORY
AND A RLFINLD HYPUThE5IS WAS UERIVEU# THE REFINED
WAKL HYP3OTHESIS PROVIdES A MORE RLAhOi4ABLE
RLPRESENTATION OF THE 'PITCH' OF THL .LEMLNTS OF THE

LEFUNrOEU rRAILIIju VORTEA SHEETS AS OwELL AS THE
ENVELUPL uF THEIR TRAJECTORIES* (AUTHuR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOMO7

SAD-626 611 1/5

REPUBliC AVIATIUN CORP FARMINGDALE N I

FEAWIBZLITY STUDY ON THE DESIGN AND DEVELOPMENT OF A
VTOL dLAST CONTROLLING PLATFORM. IU)

DESCRIPTIVE NtTE; TECHNICAL REPT.,
AUG 65 87P bARTHAoS. ;RIN(,LERFo He I

REPT. NO. C-bO91-Ui
cONrRACT: DA-22-U79-ENG-'35

PROj: UA-1-DU217UIAO7
MONITOR: AEWES , 3-123

UNCLASSIFIED REPORT

SUPPLME.NTARY NOTL:

DESCRIPTONS: (*ViRrICAL TARE-OFF PLANES# LANDING
MATS), (*LANOING MATj, V.RTICAL TAKE-OFF PLANES),
(*EXHAUSTo DEFLECTION), MODEL TESTSO FLASIBILITY

STUDIES, DESIGN, AIRCRAFT ENGINES, JAT

ENG I6 ES IU)

A CONCEPT WAS DLVELOPED FUR A PORTABLE VERTICAL
TAKE-OFF ANU LANDING BLAST DIVERTIN4 PLATFORM WHICH
WOULD DIRECT THL EXHAUST BLAST AWAY FROM THE AIRCRAFT

AND IwTO THL AIR TO PREVENT TERRAIN ExROSIONi HOT GAS
REINGESTIUtI, GROUND EFFECTS, AND SI(NATUREo THE
PLATFORM WOULD BE ASSEMBLED ON SITE FROM MODULAR
SECTIONS, EACH SECTION CONTAINING DEFLECTOR VANES AND
TOPPED BY A LOAO BEARING GRID. THE FEASIBILITY OF
THIS CONCEPT HAS BEEN DEMONSTRATED BY SCALE MODEL
TESTING. THE RESULTS INDICATE THAT SUCH A PLATFORM
is EFFILIENT IN CONDUCTING EN(IN1E EAHAUST BLAST AND

ACCUMPANYIN4 ENTRAINED AIR WAY FRUM THE AIRCRAFT.
SIGNIFICANT REDUCTION IN THRUST LOSS AND LOWER
SURFACE TEMPERAIURE ON THE AIRCRAFT MUDEL WERE
OBSERVED. (AUTHOR) (U)
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UNCLASSIFIEu

DOC REPORT BIBLIOGRAPHY 5ý'AR H CONTROL NO. /ZOMO7

AD-627 361 1/3
HUGHES IOOL CO CULVER CITY CALI*F AIRCRAFT DIV

COMPONENT TESTING XV-YA HOT CYCLE RLSLARCH
AIRCRAFT. (U)

DESCRIPTIVE NOTE: SUMMARY REPTo J9 SEP 62-15 MAR 65t
NOV 65 199P DEVEAUXG. Do

REPi. ro. H4TC-AD-6'-26 (385-T-16)
CONTRACT: UA-44-177-AMC-877(T)
TASK: IMs21qOID)403
MONIT(R; USAAVLAbS s TR-65-36

UNCLASSIFIEO REPORT

SUPPLLMENTARY NOTL: SEE ALSO AD-621 684#

DESCRIPTOkS; (OVLRTICAL TAKE-OFF PLANEbt ROTOR
BLADES(RUTARY V'INGS))t (OROTOR BLAOESCROTANY
*INGS)t TEbTS)f JET HELICOPTER ROTORS,
FATIGUE(MECHANICb)l ROTARY WINGS, FRtQUENCYp
JOINTS, RESEARCH PLANES 4U)

IDErNTIFIERS: V-9 AIRCRAFT (U)

TmE COMPONENT TESTS INCLUUEU FATI6Ut TESTS OF THE
BLAUE RUOT-END ANU CONSTANT SECTIUN ANEAS, HUB I1MBAL
SYSTEM, SPAR-TO-SEGMENT AND ROOT-FITTING-TO-SPAR
ATTACHMENTS, AND MATEkIAL EVALUATION TESTS OF THE
BLAUE SPARS. SEALIN( TESTS #uERE CONDUCTED ON THE
JOINT BLTWEELN THE Y-DUCT AND TRIDuCT IN THE HUB
AREA. ThE JOINT AREA dETWEEN THE GAS GENERATOR AND
DIVERTEk VALVE, AND THE FIXED-DUCT JOINT ON THE ROTOR
BLALE. ULADE NATURAL FREQUENCY TESTS vERE CONDUCTED
TO LNSURE THAT THE NATUkAL FREWUENCIES OF THE ROTOR
BLAI;E WUULD NOT BE 1N A CRITICAL FRE.UENCY RANGE.
THE IiSTRUMLNTEU FLIGHT BLADE WAS CALIBRATED IN A
TEST FIATuRt BEFORE THE FLIGHT TE!T PNOGRAMN
(AUTHOR) (U)
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* UNCLASSIFIED

UDL REPORT BIBLIUGHAPHY SEARCH CONFROL Nuo /ZO0O7

A0-627 37u 1/2
PkINCETUN UNIV 1 J DEPT Of AENOSPACL MNU MECHANICAL
SC16N(Eb

AN ANALITICAL STUDY OF THE DYNAMICS OF AIHCRAFT ii
UNSTEADY FLIGHT# (U)

OCT 65 234P CURTISSH* C. ,JRo;
REPTo NO. AEROSPACE/MECHANICAL SCI-709
CONTRACT: oA-49-177-AMC-8(T)

TASK: 0l12IqUIAI42ý3
MONITOR: USAAVLAS TR-65-46

UNCLASS:FIED REPORT

SUPPLEMENTARY NOTE;

DESCRIPTORS: (oAIRCRAFTs AERODYNAMICS)o (*VENTICAL
TAKE-OFF PLANES, AERODYNAMICS)s FLIGHTt
DIFFLRENTIAL EQUATIONS$ DYNAMICS# STABILITY lU)

THE DYNAMIC RESPONSE OF CONVENTIONAL AND VTOL

AIRCRAFT *ITH VARYING FLIGHT VELOCITY IS
INVESTIGATEV. IT !S ASSUMEU THAT THC OYNAMIC
MOTIONS OF AIRCRAFT MAY BE DESCRIdEP dY LINEAR
DIFFERENTIAL EQUATIONS WHOSE COEFFICILNTS
(STABILITY DERIVATIVES) ARE FUNCTIONS OF FLIGHT
VELOCITY, AND THEREFOHE VARY WITH TIMf. PRIMARY
EMPHASIS IS PLACED ON THE EVALUATION OF THE GENERAL
NATURE UF THE VEHICLE RLSPONSE AND IT$ DEPARTURE FROM
FROLEN SYST.M (CONSTAIT COEFFICIENTS)

CHAkALTLRISTICS, (U)
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UNCLAbSIFIE0

DDC REPORT BIBLLOGNAeHY ýEARCH CONTROL NO. /ZC107

AD-62b 66Y 1/1
KELLETT AIRLRAFT CORP WILLO* GROVE PA

DOWNWASH TESTS uF THE DUAL TANDEM DuCTED PROPELLE.
VTOL RESEARCH AIRCRAFT CONFIGuRATIONS TO EVALUATE
ENGINE INLETS, PROTECTION DEVICES AND STUDY
AERODYNAMIC INTERFERENCEs (U)

Ai
NOV 65 158P CURTISSvH# C. *JRo;

REPT. NO. 179TOO-L1,
CONTRACT: NO4-64-U313

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTL;

DESCRIPTORS: (#V.RTICAL TAKE-OFF PLAESEb, DOUNWASM),
19AENOOYNAmIC CONFIGURATIONSt RESEARCH PLANES~o

ENGINE AIR SYSTEMS COMPONENTS, FLIbHT IESTING,
DRAG* THkUSTl PROPELLER dLADES9 SIMULATION,
INTERFERENCE, SAFETY DEVICES (U)

A FULL 4CALE HALF-MODEL SIMULATXOiq OF A DUAL TANDEM
DUC1Eu PROPELLER VTUL AIRCRAFT *AS TESTED UNDER THE
SEVLRE ENvINONMLNT CAUSED BY OPERATION SIMULATING

VERTICAL FLIGHT IN CLOSE PROXIMITY TO SANO AND

CHLUSHED STONE COVERED TERRAIN9 FOUR ENGINE INLET
PNOTECTiON DEVICE5 vfENE EVALUATED IN THIS SERIES OF
TESTSo A viING-LIKE DEFLECTOR DEVICE WAS TtSTED IN

ToO CONFIGURATIvNS OF DIFFERENT CHORD LENGTHS* A
FULL INLET SCREEN AND A B8OCKED HALF-bCRE0N INLET
P7OTEC71ON DEVICE WERE ALSO TESTED. IT hAb FOUND
THAT DUE TO ITS LaCATION IN THE UPFLOA RE;ION, THE
FULL SCkEEN TENwED TO CULLECT PARTICLLS AND THEREBY
AGGhAVATED INLET INtESTION* THE BLOCKED HALF-
SCREEN ANO THE OEFLECTOR DEVICES SIaNiFICAN1LY
REDUCED INGtSTIUNs OUT iLERE NOT SUFFILIENTLY
EFFECTIVE TO PObITIVELY PREVENT ENGINL DAMAGE.
TESTS OVER CRUSHED bTuNE CAUSED SIGNIFICANTLY *ORSE

INLET INGESTION AND AIRFRAME DAMAGE PROBLt.tS THAN
THObE EXPERIENCED OVER SAND. (AUTHOR) 1U)
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UNCLA5SIFIEU

cjDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOO07

SAD-629 u04 114/,1 1/3

PRI'vCETUN UNIV i, J UEPT OF AEROSPAC. AND MECHANICAL
SCI1NCES

A SURVEY OF V/SlOt. "IND TUNNEL NALL CuRHECTIONS A.4D

TEST TECHNIWUES, (U)

vec b5 87P OLCOTToJOHN M;

REPTo NO. 7269
CONTRACT: NONR-IS(I141
PROJ: NR-Z121-65o

UI'NCLASSIFiEU HEPORT

SUPPLLMLNTARY NOTt:

DESCRIPTORS: (*Vt.TICAL TAKE-OFF PLANEbs MODEL
TESTS), teIND TUNNELS, CORRECTIONS), TEST
METHUDSs ERRORS# WAKE, LIFT# REVIEWS, oIND
TUNNEL MUDELS, DeSIGN, TILT WINGS*
PROPeLLERS(ALRIAL), AIRSHIPS (U)

IDENTIFIEkS: FLYING klIN0 TUNNELS (U)

A DISCUSSION OF WINU TUNNEL BOUNDARY CORRECTIONS AS
THEY APPLY 10 VTOL MODEL TESTIN6 IS PRESENTED.
CUNVENTIONAL 4ALL CORRECTION THEORY IS INADEQUATE
SINCE If FAILS TO ACCOUNT FOR BOTH THE PRESENCE OF A
HIGHLY UEVELOPE6 RAKE AND THE TOTAL LIFT ACTING ON
THE MODtL. LCORRCTION THEORIES THAT DO CONSIDER THE
LIFT ANu wAKE CHARACTERISTICS OF VTOL DESIGNS GIVE
SATISfACTORY RESULTbt PROVIDED THERE IS NO *AKE
DISTORTIOi4 UUE TO THE INTERFERENCE OF TUNNEL WALLS.
BOTH THE HEYSON AND KIRKPATRICK VTOL dOUNUARY
CORrECTION THEORIES ARE EXAMINED AND THEIR
LIMITATIONS DISCUSSLD. A COMPARISON OF FRLE AIR
AND TUNNEL RESULTS FOR A 1I6SSCALE NORTH AMLRICAN
AVIATION TILT WING DESIGN AND A FREE AIR STUDY
OF AN EARLY HAMILTOI STANDARD XC Iq2 pROPELLER
MODEL AkE DISCUýSED. THE PROPELLER OATA AqREED
WITH THEOrETICALLY PREDICTED VALUES, BUT
DISCREPANCIES, PARTICULARLY IN DRAG FORCE, APPEARED
IlhEN THL AIRSHIP NOrTH AMERICAN AVIATION DATA
WERE COMPARED WITH SIMILAR TUNNEL RLSULTS. THE
EXAlT CAUSE OF THL DIFFERENCES WAS NOT DETERMINhOo
TIHE IMPORTANCE OF THE VTOL MODEL OAKE IS
SUBSTANTIATED, MINIMUM 1UNNEL SIZES NLCESSARY TO
AVOID WAKE IMPINGEMENT AND DISTURBANCL ARE PRESENTEJO
(AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONIROL NO* /LUM07

AD-63U i 1/1 20//
GRUMMAN AIRCRAFT ENhINiEERING CORP atTHPAGL N Y

WINQ TU1NEL TESI uF 1/7 SCALE MODEL Qv-Is tU)

DESCRIPTIVE NUTE: FINiAL REPT.,

DEC 65 $uP SHEPHEARusFRLD W;

CONTRACT: OA-I4-077-AMC-271(T)
TASK: IPIZS9UIAI'Zu3s
MONITOR: USAAVLAbS , TR-65-73

UNCLASSIFIEU REPORT

SUPPLLMENTARY NOTL:

DESCRIPTORS: (eVLERTIL.AL TAKE-OFF PLANEbt AERODYNAMIC
CHARACTERISTICS)# iIOt)EL TESTS, WINU TUi4NEL MODELS,
DRAG, LIFT, PITCH(14OTION)s AIRCRAFT CANOPILS,
NACELLES, FU5ELAsES, AIRPLANE MODELS (U)

IDENTIFIERS: V-1 AIRCRAFT (U)

AINU TUNNEL TESTS WERE CONDUCTED ON A 1/7 SCALE
MODEL OF THE OV-I AIRPLANE TO DETERMINE THE POWER-

OFF DRA49 LIFT, AND PITCHING MOMENT COEFFICIENTS OF
THE MODEL AND ITS VARIOUS COMPONENTS* SIGNIFICANT
DRAG UIFFERENCE$ aERE MLASUREO bETWEEN PRODUCTION
CANOPY ANL NACELLE CONFIGURATIONS AND STREAMLINED
FUSELAGE AND NACELLE CONFIGURATIONS, oUT ARE NOT
CON)IDEREU APPLICABLE* NO OTHER SIGNIFICANT DRAG
DIFFERENCES ;gERM. mEASuRED, (AUTHOR) (U)
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UN CLA$SIFIEU

oL UC RVEORT BIBLIOGRAPHY SEARCH CUNTRUL No. /ZO1OI

AD-63i 41J 1/3 2l/5
1HUGHES TOOL CO LULVLR CITY CALIF AIRCKAFT DIV

GROUNU ANu FLIGmT TLSTS, XV-gA HOT CYCLE RESEARCH
AIRCRAFT.

DESCRIPTIVE NOTE: SU14MARY REPTs, IU AU4 64-S FE8 66t

MAR 66 156P PIEPERICe We

REPT, NO. HTC-.D-6b-L3#
CONTRACT; UAQ'3l)'77-AMC-877MT)
TASK: lM1214JIQ144U3,
MONITOR: USAAVLAoS TH-,5-6d

UNCLASSIFLEu REPORT

SUPPLEMENTARY NOTL:

DESCRIPTORS; i0GA5 TURBINES, THERHUDYNAMIC CYCLES),
(.vEkTICAL TAKE-uFF FLANLS, TESTS),
(*THERMOUYNAIIIC CYCLES, HELICOPTER ENGINES)*
I (HELIICOPTLR ENGI WESt PERFORMANCE(ENbI NEERIN v)),
HELILOPTLR ROTOFbs FLIGHT TEbTINu, STRUCTURAL
PRUPLRTItS, PROPULSION, RESEARCH PLANEbs
FEASIBILITY 3TUDIES, TEST EQUIPMENT,
LOADIN(3(MECHANICb), COOLING (U)

IDENTIFIEkS: V-9 AIRCRAFT (U)

THE PERFORMANCEg STRUCTURAL QUALITIES, AND

FEASItILITY OF THE mOT CYCLE ROTOR ANU PROPULSION
SYSTEM WERE SUCCESSFULLY VERIFIED FUR ALL NORMAL
HELICOPTER FLIGHT MODES* OROUND TESTS CONSISTED OF'
PREFLIGHT AND TIE-DOWN TESTS, WHICH PKOVIOED A

FUNCTIONAL CHECKOUT OF THE AIRCRAFT SYSTEMS AND TEST
INSTRUMLNTAFION AND A FINAL CHECKOUT uF THE COMPL•T•T
AIHLRAFT PRIOR TO START OF FLIGHT TESTS. THE 15
HUURS OF fLIGHT TESTING INCLUDED EVALUATION OF
AIRLRAFT ANu ROTOR SYSTEM PLRFORMANCE, FLIGHT LOAOSo
COOLING, AND FLYI1iG QuALITILS IN VARIOUS FLIGHT

MOOLSo (AUTmOR) tU)
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UNCLA$SIFIE)

ODC NEPORT BIBLIOGRAPHY SEARCH CONIROL No* /ZOM07

AD-634 777 1/1
DAVID TAYLOR MOLEL bASIN ýtASHINGTON D C AERUDYNAMICb
LAB

WINU-TUNNEL INVtSTI4ATION OF THE HOVLXINGs
TRANSITION, AND CRUISING PERFORMANCE OF AN ARRESTED
ROTOR (TRIDLNT) VTOL AIRCRAFT CONCEPT* (U)

DESCRIPTIVE NOTE: FINAL REPT,j
FE6 66 q'3P BRASSEURoGARY Ot ;A6AUIRES

WILLIAM Be ;
REPT. NO. OTMSB2172t DTMB-AERO-IIOI
PROd: ý63.2'5• o

U14CLAbSIFLED REPORT

DESCRIPTORS: (*VtRTICAL TAKE-OFF PLANEbs
PERFURMANCEtENGINEERING)), HOVERINb, ROTARY
6INGS, MODEL TEST", AERODYNAMIC CHARACTERISTICso
OINGS, FLIGHT TESTING (U)

WIND-TUNNEL TESTS WERE CONDUCTED TO EVALUATE STATIC
STAUILITY AND CONTROL CHARACTERISTICS WITH EMPHASIS
ON DETERMINING THL MAGNITUDE OF TRANSITION PROBLEMS.
EVALUATING THE COMPATIBILITY OF THE COMPETING
INTLRIiAL AND EXTERNAL AERODYNAMIC REQUIREMENTS FOR
HIG STATIC LIFT AND EFFICIENT CRUISING WAS AN
ADDITIONAL TEST OBJECTIVE* TEST RESULTS SHO* THAT
THE MODEL EXHIBITS A STRONG DIRECTIONAL THIM SHIFT
TmROUUH TRAN1SITI.49 THE PATTERN SELECTED FOR ROTOR
ARRESTMENT DURING EVALUATION OF THE TKANSITION
CHARACTERISTICS WAS NOT ACCEPTAdLE ON THE BASIS OF
POWER REOUIRED TO SUPPORT VEHICLE WEI4HT OR CONTROL
OF TRAJd.CTORY, THE RESULTS FURTHER INDICATED THAT
TIHE PERFORMANCE POTENTIAL OF THE UUCTED ROTOR -NOLZLE
SYSTEM MAY BE LIMITED BECAUSE OF THt )TRUCTURAL
REQUIREMENTS* MODEL ROTOR DUCT DESIGN, FROM THE
STANDPOINT OF INTERNAL AEROuYNAMICS, WAS COMPROMISEO
BY ADUING STRUCTURE TO ACCOMMODATE THE WING BENDING
LOAUS FOR HIGH-SPEEv CRUISING. (AUTHOK) IU)
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UNCLASSIFIED

UDL RDIEPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO7

ADT633 269 1/14 5/b
BELL AEkOSYSTEtb cO BuFFALO N YSDAPPLICATI'EN OF PILOT-CONTROLLLR INTEGRATIONTECHNIQUES TO A REPRESENTATIVE V/STOL AIRCRAFT. (U)

DESCRIPTIVE NOTE: FINiAL REPTov, OCT 65 IsbP GAULsJOHN We

REPTo NO. Z226-9U3U019
CONTRACT: AF 33(615)-18669• I PROJ: AF-8219#

TASK: 8219aqt1 i MONITOR; AFFUL, TH-65-20O

UNCLAbSIFIED REPORT

SUPPLEMENTARY NOTE:

DLSCRIPTONS: (OVLRTICAL TAKE-OFF PLANEbs *FLIGHT
CONTNOL SYSTEMS), OESI4N, PILOrSt MAN-MACHINE
SYSTEMS, COSTS (U)

IUENTIFIERS: A-22 AIRCRAFT (U)

THE REPORT PREStNTS FINAL RESULTS OF A SVUDY OF THEAPPLICATION OF PILOT-CONTROLLER INTeGNATZ,?N
(PCI) DESIGN TECHIIlQUES TO THE FLIGHT CONTROL
SYSTEM OF A REPRESENTATIVE V/STOL AIRcRAFT.
UNDER THIS PROGNAil THE VALIDITY OF THE CONCEPT WAS
ESTABLISHED IN THE APPLICATION TO THE X-2ZA V/STOL. IN THIS APPLICATION THE PCI TECHNIQUE
INDICATED THE AREAS OF THE X-22A FLIGHT CONTROL
SYSTEM WHERE MODIFICATIONS WOULP RESULT IN THE
GREATEST IMPROVEMENT TO THE PROBABILITY OF MISSION

CACCOMPLISHMENT. DESIGN MODIFICATIONS WERE MADE AND
AN ITERATION USING THe TECHNIQUE WAS ACCOMPLISHLD AND
THE PAYOFF WAS LVALUATED. THE DIGITAL PROGRAM *ASDEVELOPED AND APPLIED TO THE A-22A HAS GENERAL
APPLICABILITY TO OTHER AIRCRAFT. SEVERAL
IMPROVEMENTS TO THIS PROGRAM AS WELL AS TO THE
DETAILS OF TECHNIQUL APPLICATION ARE bUGGLSTEUo
(AUTHOR) (U)
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X5-aPROPULSION SYSTEM SPECIFICATIOUN. 4U)

4JAN 62 lOb!'

CONTRACT: (,A-4$-.177-1C-71S,

UNCLASSIFIE u A KEOFT

SUPPLCML.NTARY NU%~: REPORT UN VZ-11 LIFT FAN
FLIGHT RELSTARCH AINCRAFT PROHiRAMR SENT ALSO AD-
634 944o21

DESCRIPTONS; C.VLRTICAL TAKE-OFF PLANES,
-PROPULSIB PO SPUCIFICATIONS, 5 UCTI D FANS,

TURBOJET E NGINES, AIRCRAFT EN~GINESt RESEARCH

PLANE ~ MIITR REUIEENSPU

RETHI SO PECIFICATION COERSTHECAATRSISO

SYSTEM INTENDED FOR USE IN A PILOTEU FLIGHT RESLARAC

i FL~IGTREPeANL CHE GEA L ELECT RI PR AM.5E3 LSUAD

EI PTORE 15VARTIGH F RAT N

EPUGINL FOi TURBUJET OPERATION AND AUciENTLD LIFT
OPEKATIUN. THE OASIC A3535b~ EN(I1NE COMPRISES
A TURB0JET ENCINE MODIFIED FOR NON-REHEAT OPERATIuN,
A NIP-TURMILE LIFT FAN AURMENTING TURa0JET THRUST FOR
V/STOL LIFT AND PROPULSIVE THRUSTs, A GAS DIVERTER
VALVE FOR SLLECTING ENGINE OPERATING MODE, AND
ASSOCIATED ENGIFNE CONTROLS AND ACCESSORIESS THE
T6O PART SCkOLL ON EACH LIFT FAN PERMITS
INCURPAINCND OFOR THE X3N3-5A INTO AN AIRPLANE
PUWARPLANT CONFIGURATION COMPRISING TOO (2) BASIC
X35E 55• CUNVERTILE ENGINES PNEUMATICALLY COUPLED
SIN THAT EACH TURBOJET PROVIOES HALF OF THE REQUIRED
DRIVING POWER FUR EACH OF THE LIFT FANS. ROTOR$ OF
THE TuvO LIFT FANFO ROTATE IN OPPOSITE DIRECTIONS TO
MINIMIZE GYNOSCUPIC RELATIONS9 ALL PERFORMANCE
FIGURES, WEIGHTi , QUANTITUESN ETCUO IN THIS
SPECIFILATIUN AN L GIVLN FOR ONE X3A3-bB (ONA T
TURbOjET ENGINE, CNE FAN, ONE DIVERTE S VALVE)
NLtOSS >PeCIFOCALLY STATEH UTHERAISLe (U)
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UICLASSIFIEU

SUDL REPORT BIBLIOGRAPHY SEARCH CONrROL NO. /ZOmo7

AD-634 "944 1/3 21/5GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PROPULSIoN LAB
DEPT

X376 PITCH FAN SPECIFICATION. 
IU)

NiAR 62 56P
REPT. NO. SPECIFICATION-1139
CONTRACT: Ok-44-177-TC.T159

UNCLASSIFiED REPORT

SUPPLLMENTARY NOTE: REPORT ON VZ-11 LIFT FANFLIGHT RESLAHCH AIRCRAFT PROGRAMo SEE ALSO AD-; 634 Yqoo

DESCRIPTORS; (oDUCTEU FANSI FLIGHT CONTROL SYSTEMS),(*VERTICAL TAKE-OFF PLANESi *FLIGHT CONTROL' SYSTEMS)& GAS TURSINESo SPECIFICATIONS# TUdOJET
i ENbINESs AIRCRAFT ENbalNESt RESEARCH PLANES,SPITCH(MOTIoN) 

(U)
IDENTIFIERS; V-s AIRCRAFT, XJ76 FAN$ X353-SB
ENGINES 

(U)

THIS SPi.CIFICATION COVERS THE CHARACTLRISTICS OFTHE X376 PITCH FAN INTENDED FOR USE IN A
PILOTED FLI4HT RESEARCH AIRPLANE. TE GENERAL
ELECTRIC X376 PITCH FAN IS A HIGH LIFTWEIGHT
RATIO GAS-DRIVEN LIFT FAN FOR SUPPLYING AUGMENTLDCONTROL AND TRIM FOkCE IN V/STOL $YbTtNse THE

X376 PITCH FAN COMPRISES A SINGLE StAGE, TIP-TURBINE DRIVEN LIFT FAN SUPPV'IEU hXTH TURBOJETEXHAUST GAS BLEED THROUGH TWO SEPARATE NOZZLE
SCROLLS* THL DOUBLE SCRULL ARRANGEMENT PROVIDES
SINlaLE°t•NGI1E OPERATING CAPABILITY IN A T*O-ENGINE9
CROSS-DUCTEU LIF7 PROPULSION SYSTEMo (U)
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UNCLASSIFIED

DDC REPORT 81BBIUGRAPHY SEARCH CONIRUL No. /ZOM07

AD-63 i qb 1/3 21/5
GENLRAL ELECTkIC CO CINLIONATI OHIO FLIGHT PROPULSION LAB
DEPT

X35J-bB Pt.OPULSIUN SYSTLM FLIGHTWORTHINESS RATING
TEST. 

(U)

"IAk 62 3UP
REPT# NU. SPECIFICAT1OIi-I11
CONTRACT: DA'qq-177-TC-7150

UNCLASSIFIEu REPORT

SUPPLEMENTARY NOTL: REPORT ON VZ-1I LIFT FANFLIGmT RLSEANCH AIRCRAFT PROGRAM. SEE ALSO AU-
634 944o

DESCRIPTORS: (*VcRTICAL TAKE-OFF PLANES,
OPROPULSION)t FLIGHT TESTING, SPECIFICATIOrNS,
OUcTED FANs, TUBUJET ENGINESs AIRCRAFT ENGINES,
RESEARCH PLANES, TESTS (U)

IDENTIFIERS: V-S AIRCRAFT, X353-SB ENGINES (U)
THIS SPECIFICATIOiq DEFINES THE FLIGHT*ORTHINESS
RATING TEST REQUIREMENTS FOR THE A353-SB
CONvENTIBLE, DUCTEO LIFT FýN PROPULSION SYSTEM.
THE Xs53-6B PROPULSION SYSTEM IS COMPRISEU OF AJOS-GL-b TURBOJLT ENGINE, LESS AFTERBURNER, USED
AS A GAb GENERArOk PLUS TWO AUDITIONAL MAJOR
COMPO4ENTS: A DIVERTER VALVE TO DIRtC1 THE GAS
FLO,; AND Ail X303-56 LIFT FAN. (U)
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UNCLASSIFIEU

DDC REPORT BIBLIUGRAPHY SEARCH CONTROL Nue /O1M07

AD-63' 946 1/3 21/5
GENERAL ELECTRIC co CINCINNATI OHIO FLIGHT PROPULSION LAB
DEPT

X37b PITCH FAN FLIGHTWORTHINESS RATING TEST. (U)

DESCRIP1IVE NOTE: REVISED ED#SAPR 62 3up

REPT. NO. SPiCIFICATIONIIS,
CONTRACr: DA-'4-177-TC-7169

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL; REVISION OF OOCUMENT SUBMITTED 2$
MAR 62. REPORT O01 VZ-i1 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM* SEE ALSO AD- 6 34 944/

DESCRIPTORS: (ODUCTEU FANS, FLIGHT CONTROL SYSTEMS),
i*VERTICAL TAKE-OFF PLANES# eFLIGHT CONTROL
SYSTEMS), FLIGHT TESTING, SPEC'IFICATIONSt GAS
TURBINES, AIRCRAFT ENGINESO RESEARCH PLANES,
PITChIIOTIoNJ (U)

IDENTIFIERS: V-S AIRCRAFT, X376 FAN (U)

THIS SPLCIFiCATION DEFINES THL FLIGHTWORTHINESS
RATING TEST REQUIREMENTS FOR THE X3769 DUCTED,
PITCH TRIM CONTROL FAN* THE GENERAL ELECTRIC
X376 PITCH FAN IS DESIGNED FOR SUPPLYING AU6MENTEu
CONTROL AND TRIM FORCE IN V/STOL SYSTEMS* :T 15
COMPRISED Of A SINGLE STAGE, TIP-TURBINE DRIVEN FAN
SUPPLIED WITH TuRBOJET EXHAUST 4AS dLEED THROUGH TNO

* SEPARATED NOZZLL SCROLLS. THE DOUBLE SCROLL
ARRANGEMENT PROVIDES SINGLE-ENGINE OPLRATING
CAPABILITY IN A TnO-ENGINE9 CROSS-DUCTED LIFT
PROPULSION 5YSTEM. (AUTHOR) (U)

iI
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UNCLASSIFIED

DOL REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO7

AD-634 9q7 1/3 21/5
GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PROPULSION LAB
DEPI

X35S3-B PROPULSION SYSTEM ACCEPTANCE TEST. lU)

DESCRIPTIVC NOTE: REVISED &Do.
MAY 62 2dPREPT. NO@ sPECIFICATION-I169

CONTRACT: uA-44'171-TC-715#

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: NEVISION OF DOCUMENT SUBMITTED 15
APR 62. REPOHT Ow• VZ-11 LIFT FAN FLIGHT
RESEARCH ARICRAFr PRUGRAM. SEE ALSO AD-63q, 9q'5

OESCRIPTORS; (#VErICAL TAKE-OFF PLANESt
*PROPULSION)o TESTS, SPECIFICATIONS, OUCTED
FANS, TUXOJET ENGINESO AIRCRAFT ENGINEze RESEARCH
PLANES, VALUESt ACCEPTABILITY (U)

IDENTiFIERS: V-5 AIRCRAFT, X-353-Sb E06,iNES (U)

TMIS SPECIFICATION DEFINES THE ACCEPTANCE TEST
REQUIREMENTS FOK THE LIFT FAN ANiD DIVORTER VALUE

CUMPONENTS OF ThE X3Sj-58 CONVERTIBLE, DUCTED,
LIFT FAN PROPULSION SYSTEM CONFORMING TO
SPECIFILATIJN Nv, 112a (AUTHOR) (U)
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UNCLASSIFIED

UDO(. REPORT BIBLIOGRAPHY SEARCH CONTROL No@ /ZOmiO0

AU-634 V• |1/3 215/
GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PROPULSION LAB
oEPT

X37t PITCH FAN ACCEPTANCE T4STo (U)

DESCRIPTIVE NUTE: RREVISLU EUo

M',AY 62 29P

REPT* NUo SPECIFICATION-117t
CONTRACT: DA'94$177-TC-715i

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: NEVISION OF DOCUMENT SUBMITTED 18
APRIL 1962o kEPOHT ON VZ-11 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM. SEE ALSO AD-634 94q,

DESCRIPTORS: (ODUCTED FAtNS9 FLIGHT CONTROL SYSTEMS",

(*VEH1ICAL TAKE-OFF PLANES, OFLIiHT CONTROL
SYSTEMS), SPECIFICATIONS9 ACCEPTABILITYt TESTS$

TTURBUJET ENGINES, AIRCRAFT ENGINES, RESEARCH
PLANESo PITCI(MOTION, (U)

I IDENTIFIERS: V-5 AIRCRAFT, X376 FAN (U)

THIS SPECIFICATION OEFINES THE ACCEPTANCE TEST
REQUIREMENTZ FOR THE A3 76, DUCTED, PITCH TRIM

CONTROL FAN CONFORMIN4 TO SPECIFICATIUN NO. 113o iU)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOm07

AD-634 95U 1/3 21/5
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCED ENGINE AND
TECHNOLOGY LEPT

X353-6B PROPULSION SYSTEM FLIGHTWORTHINESS TEST
REPORT (PENALTY TESTS). VOLUME I* SUPPLEMENT I, (U)

OCT 63 72P
CONTRACT: UA-q4-I77-TC-715t

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: kEPTT ON LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM.

DEScRIPTORS; (OPROPULSION, *VENTICAL TAKE-OFF
PLANES), FLIiHT TESTING, RESEARCH PLANES, TURBOJET
ENGINES, CONVERTIBLE PLANES, DUCTED FANS (U)

IDENTIFIERS: V-5 AIRCRAFT, X 3$3-56 ENOINES (U)

THE REQUIREo 1O-HOUR PENALTY TEST TO EVALUATE
DESIGN MODIFICATIONS TO THE X353-bB LIFT FAN
INLET VANES AND ALUMINUM *XIT LOUVERS WAS COMPLETED
IN ACCORDANCE WITH THE SCHEDULE OF TEbT RECOMMENDED
TO THE ARMY IN THE X3b3-5B PROPULSION
SYSTEM FLIGMT•VOYTHINESS TEST REPORT. THE
TEST wVAS COMPLETEO ON A SLAVE X353-5B LIFT FAN
WHICH WAS ALSO AN ACCEPTANCE TEST VEHICLE# THIS
REPORT 15 A SUPPLEMENT TO THE X353-SB PROPULSION
SYSTEM FLIGHTWONTMINESS TEST REPORT AND
DOCUMENTS THE PLNALTY TEST AND RESULTbo IT IS
SUBMITTED TO THL Us So ARMY (TRECOM) IN
ACCORDANCE WITH SPECIFICATION 114 TO FORM THE BASIS

FOR ESTABLISHING A FLIGHTWORTHINESS RATINka FOR THE
COMPLETE pROPULbION SYSTEM INCLUDING OIFT FAN INLET
VANE-_ý ALUMINUM EXIT LOUVERS AND DIVERTER VALVES@
UPON COMPLETION OF THE TEST, THE"I'NSPECTION RESULTS
SHOnED ALL LIFT FAN CoMPOWENTS INCLUDING INLET VANES
AilD ALUMINUM EXIT LOUVERS TO BE IN SAlISFACTORY
CONUITION. THE wEvi KOTOk ASSEMBLY TECHNIQUE
RECOMMENDED IN THE FWT REPORT AND DESCRIBED IN FRV
SPECIFICATION 124 WAS COMPLETELY SUCCESSFUL IN
AVOIDIN4 FRETTIr, Gs PARTIAL UISASSEMBLY OF THE
ROTOR FOLLOWING THE TEST, WITNESSED BY AN ARMY
(TRECOM) REPREStNTATIVE, SHOWED ALL OF THE ROTOR
HARU4ARE TO BE IN EXCELLENT CONDITION. THE XV-
SA FLIGHT TYPE DIVERTER VALVE ACTUATION
SUCCESSFULLY COMPLETEU THE PENALTY TEST PLUS TWO
ACCEPTANCE TESTS 4ITHOUT INCIDENT AND IS IN EXCLLLENT
CONDITIONo (U)
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UNCLASS[FI[O

DOC REPORT BIBLIOGrA+PHY $EARCH CONTROL NO. /IOM07

AO-634 VSI 11/3 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PROPuLbIQN LAB

3 I DEPT

FINISH SPECIFICATION, (U)

) SAUi 6k IJP

REPT. NO. SPECIFICATION-1'1359-19
CONTRACT: oA-4q-177-1*C-715,

UNCLASSIFIEO REPORT

] SUPPLEMENTARY NOTE: HEPT. ON VZ-1I LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM.

I DESCRIPTORS: (eVERTICAL TAKE-OFF PLANES. *AIRCRAFT
FINISHES), SPECIFICATIoNS, PROTECTIVE TREATMENTS,

RESEARCH PLANES, FINISHES + FINISHINig COATINGS,
CORRuSION LNHIBITIONt ALUMINUM ALLOYS# MAGNESIUM

ALLOYSt TITANIUM ALLOYS, STEEL, PIPES, ALLOYS,
I (LAS5 TEXTILES (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

THE PURPOSE OF THIS SPECIFICATIUN I5 TO DEFINE THE

FINISHES NECESSARY TO ASSURE ADEQUATE SURFACE
PROTECTION FOR THL aMATERIALS USED IN THE ARMY VZ-
11 AIRPLANE$ (MUOEL 143), (U)

!

II
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UNCLASSIFIED

UDc REPORT BIB IUGRAPHY SEARCH COtJTROL NO. /ZOM07
I,SAU-63b 106 'ý/3 .21/5

I LOCKHEEO-GEURGA"'CO MARýOETTA

XV-'A VTOL RESEA CH AIRCRAFT PXUGKAM* 1U)

DESCRIPTIVE NUTE: 'ISUMMARY REPT., 30 JUN 61-30 SEP 65s

MAY 66 123P NICHOLSON, ROBERT ;LOWRY#

RANLALL 8, ; I
CONTRACT: DA-'4-177-TC-773,DA''$-177-AMC-IN(T)
PROJ: UA-IFI3201U16Us
MONITOR: USAAVLA6S TH-66-"5

UIwC4AbSIFIEU NEPORT

SUPPLEMENTARY NOTe:

DESCRIPTORS; (.*Vc.RTICAL TAKE-OFF PLANES, .THRUST
AUGftNIATi,.N), RESEARCH PLANLS, FLIGHT TESTING,
JETS. EJECTIOIq, LIFT, fLIGHT CONTROL SYSTEMS,
FEASIBILITY STUDIES, EXHAUST GASES, PROPUL•bON (U)

IDENTIFIERS: '1-4 AIRCRAFT (U)

A PHOuRAM WAS CONOULTED TO DETERMINe THE
FEASIBILITY OF TH. AUGMENTED JET EJECTOR CONCEPT FOR
ATTAINING A VTOL CAPABILITY FOR AIRCRAFT. DuRINa
THE FL14HT TEST PRUGRAM, THL ACTUAL VERTICAL THRUST
REALILE& vA6 ONLY AuOuT 93 PERCENT OF THAT PREDICTEU'
AND CONbEQULNTLY THe AIRCRAFT$ THE AV-qA, HAD A
MARbINAL LIFT CAEABILITY* THIS MARGINAL LIFT
CAPASILIlY bEVERELY LIMITED THE CAPABILITY TO CONDUCT

QUAevTITATIV. DATA GATHERING DURING 11H* FLIGHT TEST
PHO4RAMe THE REPOKT PRESENTS THE LIMITED
QUANTITATIVe RESULTS OBTAINED AND A BRIEF SuMMARY OF
THE AIRCRAFT DESIGNt SYSTEMS, FLIGHT TEST PROGRAM,
VTOL LIFT IMPROVEMENT PKOGRAMt AND SMALL-SCALE AND
FULL-SCALE "IND TUNNEL PROGRAMS, THE FEASIBILITY
OF THE AUGMLNTEu JET EJECTOR CONCEPT *AS
DEMONSTKATEO; HuWEVER, THIS CONCEPT Iz NOT CONSIDERLD

TO bE CUMPETITIVE WITH OTHER CONCLPTS FOR ATTAINING A

VTOL CAPABILITY, (AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT 8IBLIUGkAPHY SEARCH CONTROL NO. /ZOMO7

AU-635 489 1/3
GENLRAL ELECTRIC Co CINCIiNNATI OHIO ADVANCED TECHNO6OGY
AND DEMONSTRATO0 PROGRAmS DEPT

GROUND VIsRATION TEST RLSULTSe (U)

SAPR 66 107P
REPT. NO. 167o
CONTRACT: UA44$-177.TC-715t

UiWCLA•SIFIED REPORT

SUPPL&HENFAfY NOT.: REPT. ON SV-iA LIFT VAN FLIGHT
RESEARCH AIRCRAFT* SEE ALSO AD-63q 9q4.

DESCRIPTORS; I*VERTICAL TAKE-OFF PLANESt VIBRATION)t
TESTs, RESEANCH PLANES, PERFORMANCE
(ENGINr.ERI|G), CAPTIVE TESTS, RESONANCE,
EXPEO(IMENTAL OATA, mUTION (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

STH1i REPORT CONTAIN$ THE RESULTS OF THE
EXPLRIMENTA6 INVESTIGATION OF THE SVATIC ANO oYNAMIIC
CHARACTERISTICS OF THE U.S. ARMY XV-SA LIFT
FAN RESEARCH AIRCRAFT AS PERTAINING TO THE

S ,FLUTTER AND VLBNATION EFFORT ON THE XV-SA
AIRCRAFT# (U)

I
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UNCLASSIFIEO

UUC REPORT BIBLIOGRAPHY SirARCH CONTROL No. /LOM07

A0-635 o4U 1/3 21/5
GENERAL ELE.TRIC CO CINLINNATI OHIO FLIGHT PROPULSION LAB
DEPT

x-3b3-56 pROPULSION SYSTEN FLIGHTO•OTHINEiS TEST
REPURT. VOLUME 11, (U)

JAN 63 IsuP
CONTRACT: DA-44-177-TC-715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: REPTo ON VZ-11 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PRO6RAM* SEE ALSO AD-634 9bOo

DESCRIPTOHS', (0PROPULSIONv *VERTICAL TAKE-OFF
PLANES), FLI(aHT TESTINcal RESEARCH PLANtSo TURBOJET
ENGINES, DUCTED FANS, VALVES, QUALITY CONTKOLo
OEFECTS(MATERIALS) (U)

IDENTIFIERS: V-S. AIRCRAFT, X353-5B ENGINES (U)

THIb VOLUME OF THE FWT REPORT PRESENT5
PHOTOGRAPHS WITH A BRIEF IDENTIFICATION OF mARDOARE
CONDITIUN A&D DISCREPANCIES FOUND AFTER COMPLETION OF
TESTS DLSCRIBED I1N SPECIFICATIONS NUMtER 114 ANU
115o CERTIFICATES OF INSPECTION ARE INCLUULo.
CLEARANCE CHECKS wEHE IDENTICAL WITH uRIGINAL
ASSLMbLY VALUES@ (AUTHOR) (U)

II
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UNC4ASSIFI'EO

DOC REPORT SIBLIJGNAPHY SEARCH CONIROL NO, /ZOM07

AD-63h 69b 1/3GENERAL ELELTRIC CO CINCINNATI OHIO FLIGHT PROPULSION LAB

DEPT

AIRPLANL DETAIL SPECIFICATION. (U)
APR 63 IopREPT. NO. SPECIFIQATION-IBAsCONTRACT: VA-4q.I77.TC.715o

UNCLA5SIFIEu REPORT

SUPPLEMENTARY NOTE: REPT. ON XV'SA LIFr FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM* SEE ALSO AD-634 943,

DESCRIPTORS: (OV.RTICAL TAKE-OFF PLANES,SPECIFICATIONS), DESIGN, OUCTED FANS, LIFT,TUR8UJET ENGINESs RESEARCH PLANES, PROPULSION (U)IDENTIFIERS: V-5 AIRCRAFT, X353-58 ENGINES (U)
THIS SPECIFICATION COVERS A MID-WIN4, LIFT-FANPOWERED RLSLARCh AIRCRAFT. IT SHALL BE PROPELLEDBY TWO (a. E. X353-5d PROPULSION SYSTEMS. IT

! SHALL 8L CAPABLL OF VTOL AND 5TOL IN THE FAN-
SUPPORTED FLIGHT MOUE. THE AIRCRAFT SHALL BECAPABLE Oý CONVENTIONAL WING-SUPPORTEU FLIGHT AT HIGHSUBSONIC SPLEDS. THE AIRCRAFT SHALL ALSO BE CAPABLESp OF TRANSITION FROM ZERO HORIZONTAL SPEED TO HIGHS , HORIZONTAL 5 PEEO AND RETURN THROUGH TRANSITION To
HOVERIN4 FLIGHT. IT SHALL BE CAPABLE VF
C,ONVENTIOr1 AL TAKE-OFF AND LANDING. DURING WING-SUPPORTED FLIGHT, CONVENTIONAL CONTROL SURFACES SHALLj BE UTILIZED. DUkING FAN SUPPORTED FLIGHT, CONTROL
SHALL BE ACCOMPLISHED THROUGH MODULATION OF THE
ARFLOW THROUGH THE FANS. (AUTHOR) (U)
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UNCLASSIFIED

'DDC' REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO;

AD-63 1V51 1/3 ZO/' 1/1
CORNELL AERONAUTICAL LAO INC BUFFALO N Y

DEVELOPMENT OF A mETHOD FOR PREDICTINiu THE
PERFORMANCE AND STRESSES OF VTOL-TYPE PROPELLERS. # U)

DESCRIPTIVE NOTE; TECHNICAL REPT.
JUN 66 126P TRENKA, ANDREW Re

REPT. NO. CAL-88-I14b-S-1
CONTRACT: DA-44-177-AMC-754T)t
TASK: iD1214UIA142i
MONITOR: USAAVLABS TR-66-26

UNCLASSIFIED REPOHT

SUPPLEMENTARY NOTL;

DESCRIPTORS; (OVLRTICAL TAKE-OFF PLANES,
PERFURMANCE(ENGINEERING) i
isPROPELLERS(AERIAL)i STRESSES), (OWIN4S,
AERODY•iAMIC CHARACTERISTICS), (*NACELLESt
AEKOUYNAMIC CHARACTEHISTICS), PROPELLER BLADeS,
TESTS, AEROELASTICITY, THRUST, AERODYNAMIC
LOADING, MATHEMATICAL PREDICTION (U)

THE REPORT PRESENTS A THEORETICAL METHOD OHICH
ALLUWS THE PREDICTION OF PERFORMANCE AND STRESS
CHARACTERISTICS OF A SINGLE VTOL-TYPE OF PROPELLER-
WING-NACELLL COMBINATION OPERATIN4 IN VARIOUS FLIGHT
CONDITIONS FROM HUVERING THROUGH TRANSITION AND IwdTO
AI2AL F"10HTo THE METHOD INCLUDES (I) THE
EFFLCTS OF A DISTORTED WAKE* Is Est THE EFFECTS OF
CoNTRACTIUN AND RADIAL AND AXIAL VELOCITY VARIATIONS;
12) THE EFFtCTS OF HOVERING CLOSE TO THE GROUNr1
(a) THE INTLRFEIENCE EFFECTS FROM A NACELLE AND
WIN, aUR.IED IN THE PROPELLER SLIPbTREAM. ALSO
PRESENTED AKE EAPERIMENTAL THRUST AND TORWUE DATA#
HOWeVERt dECAUSt OF THE INSUFFICILNT ACCURACY OF
THE EXPERIMENTAL DATA COLLECTED, NO DEFINITL
EVALUATION OF THE MODEL IS MADE. (AUTHOR) (U)
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I UNCLAS'SIFIEU

UDL REPORT BIBLIUGRAPHY SEARCH CONTROL Not /Zom0o?

AO-63b 263 1/3
GENERAL ELELTRIC CO CINCINNATI OHIO ADVANCED ENGINE ANDTECHNOLOGY DEPT

V *EI14T ANALYSIS, (U)

14 VOV 63 19P
REPTo NO. 13q,
CONTRACT: DA-4q-177..Cr.71S,

UNCLASS'FIED REPORT

SUPPLEMENTARY NOTL: KEPT ON XV-SA LIFT FAN, FLIGHT
RESEARCH AIRCRAFT PROGRAMt SEE ALSO AD-635 695o

DESCRIPTOkS: (*V&RTICAL TAKE-OFF PLANESo WEIGHT)oANALYSIS, RESEARCH PLANES, DESIGN, DUCTED FANS (U)IDENTIFIERS: V-5 AIRCRAFT 
(U)

AIRCRAFT WEIGHT INCREASED DURIN( THE DESIGN AND[ MANUFACTURING OF THE AV-SAo IN SPITE OF THE CLOSESURVEILLANCE ANu CAREFUL CONSIDERATION OF THE
PRI1NCIPAL PROGRAM ObJECTIVES AND THE uEST WAY TO MEETTHE NEEUS OF TH4 ARMY. THE OVERWEIGHT ESTIMATEOF 335 POUNDS BLCOMES SECONDARY WHEN THE ADDITIONALSYSTEM LIFT (IOUO POUNDS) IS CONSIDERED* AT
REDUCED LOAD FACTOR 3o7Z RATHER THAN 14.t, THEENDURANCE TIMESUNDER VTOL CONDITIONS ARE PREDICTEDTO BE IN ACCORDANCE WITH THE SPECIFICATION.
(AUTHOR) (U)

'. I

S~~63

S[ I UNCLASSIFIED /ZOMO7



UNCLASSIFIED

UDC REPORT BIBILIOGRAPHY SEARCH CONT NO. IZOmO7

AD-636 264 I N /r1' L

GENERAL ELECTRIjC CO CINCINNATI OHIO AD ANCED ENGI:JE ANOTECHNOLOGY DEPT.

PRIMARY FLIGHT CONTROL SYSTLMS STRUCTURAL
ANALYSIbo 

(U)

JAN 64 35P

REPT. NO. 1,O4U
CONTRACT: DA-q4..77-TC-71j5

UNCLASSIFIED REPORT

SUPPLEMENTARY NOT%; REPT ON XV-SA LIFT FAN
FLIGHT RLSEARCH AIRCRAFT PROGRAM, SEL ALSO AD-
636 263s

DESCRIPTORS: ($VERTICAL TAKE-OFF PLANESP eFLIGHT
CONTROL SYSTEms), STRUCTURAL PROPt.RTIEbs ANALYSIS,
TESTS, MATHEMATICAL ANALYSISt STRUCTURES, uUCTED
FANS 

(U)
IDENTIFIERS; V-5 AIRCRAFT (U)

THE STRUCTURAL ANALYSIS OF MODEL AV-SA
PRIMARY FLIGHT CONTROL SYSTEMS IS PRESENTED IN THISREPORT* THE PRIMARY FLIGHT CONiROL SYSTEMS CONSIST
OF CONVENTIONAL STICK AND RUDDER PEDALS MECHANICALLY
CONNECTED TO RUODER, ELEVATOR, AND To SERVO
ACTUATORS, WVHICH CONTROL THE AILERONS, WING-FAN EMIT
LOUVERS AND NOSt-FAN THRUST MODULATUR. THESTRUCTURAL ANALYSIS IS PRIMARILY INTENDED To PROVIDE
LOAD INFOkMATION FOR THE MAJOR COMPONONTS, THE
CONVENTIONAL FLIGHT CONTROL SYSTEMS WERESATISFACTORILY TESTED IN THE AIRPLANE BY APPLYING
LIMIT LOAD TO THE COCKPIT CONTROLS AND REACTING THELOAD dY LOCKING THE SURFACES* THE WIN6-FAN LOUVER
AND NOSE-FAN MODULATOR-ACTUATING MECHANISMS WERE
SATISFACTORILY PROOF TESTED ON THE SIMULATOR.(AUTHUR) 

(U)
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UNCLASSIFIED

OuC REPORT BIBLIOGRAPHY SEARCH CONTROL NUe /ZOMO7

I AD-636 573 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO ADVANCED ENGINE AND
TECHNOLOGy DEPT

I GROUND RESONANCL TEST PLAN* (U)

S EP 63 61F2RLPT. NO . 28,
I CONTRACT; DA'-44-77-TC-715#

UNCLASSIFIED REPORT

SUPPLEHENTARY NOTE: KEPT* ON XV-SA LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM, SEE ALSO AD-636 57'$

DESCRIPTORS: (OVtRTICAL TAKE-OFF PLANEit VIBRATION)#
TESTS, RLSoNANCEl TEST METHODS, RESEARCH
PLANES 

(U)
IDENTIFIERS: V-S AIRCRAFT (U)

i ThIb REPORT DESCRIBES THE DETAILED PLAN FOR
DETERMINING THE EXPERIMENTAL VIBRATION
CHARACTERISTICS OF THE U.S. ARMY MODEL XV-SALIFT-FAN FLIGHT RESEARCH AIRPLANE. (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL Not /ZOM07

AU-63o 574 1/3
GENLRAL ELELTRIC CO CINCINNATI OHIO AUVANCED ENGINE AND
TECHNOLOGY UEPT

STRUCTURAL ANALYSIS OF *ING SECONDARY
COMPONENTSo 4U)

DEC 63 98P
REPr. NO, 138,
CONTRACT: DA'-'I-77-TC-715i

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: kEPT. ON XV-SA LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGmAM, SEE ALSO AD-635 695.

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, STRUCTURAL
PROPLRTrES)o (oWIN4S, VERTICAL TAKE-OFF PLANES),
RESEARCH PLANES, STRUCTURAL PARTS, DUCTED FANS,
OILEXONSo FLAPSo TRAILING EDGE# UOURS (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

STRUCTURAL ANALYSIS OF THC FLAPo AILERON, WING
FAN CLOSURE DOO0S HING TRAILING EDGE, AND WING
FITTING5 FOX THL UooS ARMY XV-SA LIFT FAN
RESEARCH AIRCRAFT AXE PRESENTED IN THIS REPORTs
FOR EACH COMPONENT, A SUMMARY TYPE ANALYSIS IS
PRESENTED PRIMARILY WITH THE INTENT OF GIVING
STRUCrURAL CONFIGURATION, FINAL CRITICAL LOADING, AND
ASSUMPTIONS NADte STRUCTURAL Pr0OF TLSTS OLRE
CONDUCTED SATISFACTORILY ON THE BASIC WING, THE FAN
DOORSP FAN FITTINGS, FLA r* ANO AILLRON. (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /Z0r07

4 AD-638 366 1/3 21/5
HUGHEs TOOL CO CULVER CITY CALIF AIRCRAFT DIV

XV-9A HOT CYCLE RESEARCH AIRCHAFT PRO4RAMo (U)

DESCRIPTIVE NOTE: SUMMARY REPTo 29 SEP 62-15 MAR 65,

JUN 66 7UP COHANoS. ;HIRSHqN. Bo

REPT. NO. HTC-AD'65-27i
CONTRACT: DA'I-'177-AMC-877MT),
TASK: IM12IqUIOI44U3t

SMONITOR: USAAVLABS TH-66-1U

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, ROTARY
IWNGb), RESEARCH PLANESt PROPULSIONt GAAS

6ENERATI11G SYSTEMS, OESIGN, CAPTIVE TESTS, FLIGHT
TESTING (U)

IDENTIFIERS: V-9 AIRCRAFT, HOT CYCLE PROPULSION
5ySTEMSpYT-6q GAS GENERATOR (U)

THE REPORT SUMMARIZES A RESEARCH PROGRAM COVERING
THE DESIGNI FABHICATION, AND TEST OF THE 4V- 9 A
HOT CYCLE RESEARCH AIRCRAFT@ DISCUSSION OF
THE PROGRAM I5 dROKEN INTO FIVE MAJOR AREAO;
DESIGN AND FABRICATION# ENGINE AND mHIRL TESTS,
COMPONENT TLSTING, GROUND TESTS, AND FLIGHT TESTS.
DURINQ THE PROGKAHt CONDUCTED FROM 29 SEPTEMBER
1962 THROUGH 15 MARCH 1965, THE FLIGHT FEASIBILITY
OF THE HOT CYCLt ROTOR WAS SUCCESSFULLY
VALIDATED* (AUTHOR) (U)
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UNCLA$SIFIED

uD( REPORT bIBLIUGNAPHY >EAHCH CONTROL Nuo /IOMO7

AD-639 229 1/3
GENERAL ELECTRIc CO CINCINNATI OHIO AUVANCEU LNGIE AND
TECHNOLUGY UEPT

FINAL SYSTEMS ANALYSIS AND FLIGHT SIMULATION REPORT*
VOLUME Is (U)

MAN 65 226P
REPTe NU. 157-VOL-I,
CONTRACT: DA-'4-177-TC-715

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTt: REPTs ON XV-5 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM*

DESCRIPTORS: ($VERTICAL TAKE-OFF PLANES, *FLIGHT
X'iMULATOt4S), (ORESEARCH PLANES, VERTICAL TAKE-OFF

PLANES), ANALYSIs, TESTS, LIFT lU)
IDENTIFIEIS: V-5 AIRCRAFT (U)

A COMPREHENSIVE DOCUMENTATION OF THL FLIGHT
SIMULATUR STUDY Is (IvEN* $IMULATOR INVESTIGATIONS
OF H14 H SPELD CUNVENTIONAL FLIGHT ARE DESCRIBED*
THE CUNSTRUCTION OF THE XV-5A FLIGHT bIMULATOR
FROM INITIAL DEVELOPMENT OF METHODS FUR INCORPORATION
OF THE AIRCRAFT AERU-PROPULSION CHARACTERISTICS I(rTO
THE A;NALOG COMPUTER TO FINAL CHECKOUT OF THE
cOMPLETED HYDRAULIC AND CONTROLS SIMULATOR IS GIVEN.|U)
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UNCLASSIFIED

D0C KEFORT I8BLIOGRAPHY SEARCH CONTROL NO. /ZOHO7

AD-63 9 23U 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AOVANCEO ENGINE AND
TECHNULuGY UEPT

FINAL SYSTEMS ANALYSIS AND FLIGHT SIMULATIO1N REPORT.

SVOL UME Ile "AU)

MAR 65 i21P
REPT. NO* 1S/7VOL•T2"i ~CONTRACT: uA-44'177-TC'7159

j :UNCLASSIFIEO REPORT

SUPPLLMENTARY NOTC: REpTo ON XV-5 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PRUGRAM. SEE ALSO AD-639 229.

DESCRIPTORS: (.VERTICAL TAKE-OFF PLANES,
SIMULATION), (*RESEARCH PLANESt VERTICAL TAKE-OFF
PLANES), FLIGHT bIMULATORS9 FLIGHT TESTING$
ANALYSIS, STABILITY, HOVERING, LIFT (U)

IDENTIFIERS; V-5 AIRCRAFT (U)

STAbILITY AUGMENTATION (SA) SYSTEM GAINS WERE

OPTIMIZED BY PILOTED FLIGHT SIMULATOR EVALUATION OF
HOVERING UNUER GUSTY wIND CONDITIONS. WHILE
OPERATION OF THE SA SYSTEM POSES NO PROBLEMS DURING

TRANSITIONt STAbILITY AUGMENTATION IS UNNECESSARY
ABOVE 4U KNOTS IAS. FOR THE 2,5UO FTo HOT DAY
CONUITIONS SIMULATEUj THE RAPIDITY WITH WHICH A
CUNSTANT ALTITUDE TKANSITION FROM HOVERING cOULD dE
ACCOMPLISHED WAS LIMITED BY PO*ER AVAILABLE AND, AT
THE MORE AFT CoGo LOCATIONS WHEN USING A NOSE FAN

THRUST REVERSAL CAPABILITY OF 3U0t bY LONGITUDINAL
TRIMl CAPAdILITY, AN AUTOMATIC HORIZONTAL TRIM
FEATURE HAS BEEN SELECTED FOR TRANSITION hHICH

4 PROGRAMS THL TAIL TO THE FULL 20 DEGREE INCIDENCE
LIMIT AT ALL LOUVER VECTOR ANGLES OF $0 DEGREES OR
LESS. CONVERSION BETWEEN CONVENTIONAL AND FAN
FLIGHT MODES IS ACCOMPLISHED BY TIMED SEQUENCING OF
THE WIN4 FAN DOUR OPENING AND HORIZONTAL TAIL
INCIDENCE CHANGL AS A FUNCTION OF DIVLRTER VALVE
tMOTION# FAILURE STUOIES HAVE SHOWN THAT
UNCUMMANDED TAIL tIOTION COULD RESULT IN A DANGEROUS
FLIGHT CONDITION# (AUTHOR) IU)
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UNCLASSIFIEU

DOC REPORT BI8LIOGRAPHY SEARCH CONrROL No. /ZOMO7

AD-63 9 231 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCED ENGINE AND
TECHNOLOGY DEPT

PHASE• I FLIGHT TEST RLSULTS. VOLUME I. (U)

MAR 66 19 1P

REPT. NU# 166-VOL-I,
CONTRACT: UA-'4-177-TC-715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; REpT. ON XV-5A LIFT FAN FLIGHT
RESEARCH AIRCRAFI PROGRAM.

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANESo FLIGHT
TESTING)o (ONESEARCH PLANES, FLIGHT TEbTING)o
HOVERING, LIFT, UUCTED FANS, FLASIBILITY STUOIES,
TAKE-OFF, PROPULSION IU)

IDENTIFIERS: V-5 AIRCRAFT (U)

THE U.S. ARMY XV-bA SATISFACTORILY COMPLETED
AN EXTENSIVE FLIGHT TEST RROGRAM CONSISTING OF
ItiVESrIfATI(JN5 VF THE HOVERING, TRANSITION AND
CONVENTIONAL FLIGHT REGIMES. A TOTAL OF '$6 FLIGHT
HOURS WERE ACCOMPLISHED DURING 4HICH 53 VERTICAL
TAKE-OFFS, 72 CONVENTIONAL TAKE-OFF~, 17 FAN FLIGHT

MoDE TAKE-OFS AT FORWARD SPEED, AND 7q CONVERSIONS
BETWEEN FAN AND CONVENTIONAL FLIGHT MODES WERE
PERFORMED. ORIGINAL FLIGHT TEST OBJEC[IVES hERE
SYSTEMATICALLY ACCOMPLISHED IN SUCCESSFULLY
DEMONSTRATING THE FEASIBILITY OF THE LIFT FAN CONCEPT
OF FLIGHT. (AUTmOR) (U)

It
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UNC6ASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, IZO07

AU-63 9 232 1/3
GENLRAL ELECTRIC CO CINCINNATI OHIO AUVANCED ENI1N AND
TECHNOLOGY UEPT

PHAbE I FLI6HT TEST RESULTS# VOLUME III (U)

p. MAR 66 "1 SP
REPTe NO. 166-VOL-21
CONTRACT: DA-'4-177-TC-71S,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe: REPT. ON XV-5 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM* SEE ALSO AD-639 231.

DESCRIPTORS: (#Vt.RTICAL TAKE-OFF PLANEbt FLIGHT
TEST1NG)s (*RESEARCH PLANES9 FLIGHT TESTIN,)t
LIFT* DU0TED FAN59 STAbILITYP THERMOOYNAMIcS9
AIRCRAFT EQUIPMENT, PROPULSION, LANDINo GEAR,
LOADING(MECHANICS) (U)

IDENTIFIERS: V-S AIRCRAFT (U)

CONTENTS CUNVE14TIONAL FLIGHT TEST RE.ULTS

(PERFORhANC~e STA6I1ITY AND CONTROL&
THERMODYNAMICS); AIRCRAFT SYSTEMS (HYORAULIC,
ELECTNICALI PROPULSION SYSTEtM HISTORY, XV-SA

LANOING GEARt AIRSPEED SYSTEM); STRUCTURES AND
LOADS# (U)

&
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UNCLASSIFIED

ODC REPORT SIBLIOGRAPHY SEARCH CONTROL No. /ZOMO7

AQ-63 9 Z33 1/3
GENLRAL ELECTRIc CO CINCINNATI OHIO AOVANCED EN6INE ANO
TECHNOLOGY VEPT

PHA5E I FLIGHT TEST RLSULTS9 VOLUME III# (U)

MAR 66 24$P

REPT. NO. 166-VOL-3,
CONTRACT: uA'in4477-TC-715,

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTL; REpTo ON XV-5 LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM@ SLE ALSO AD-639 232.

DESCRIPTORS: ($VWRTICAL TAgE-OFF PLANE5, FLIGHT
TESTING), (*RESEARCH PLANES, FLIGHT TEWTING),
GRAPHICS, LIFT,.DUCTED FANS, STABILITY, FLIGHT
CONTHOL SYSTEMS (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

THE VOLUME CONSISTS OF APPENDIX FIGURES
EXCLUbIVELY, (U)
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UNCLASSIFIED

DDC. REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZOM07 '

AD-639 235 1/! 1/3
GENERAL ELECTRIC CO CINC:NNATI OHIO ADVANCED ENGINE AND
TECHNOLOGY UEPT

ESTIMATED DYNAMIC STABILJTY CHARACTERISTICS. (U) K

SEP 64 1I3UP
REPT, NO, 151,
CONTRACT: DA-44-177-TC-71SO

UNCLASSIFIED REPOiT-

SUPPLEMENTARY NOTE: REpT- ON XV-SA LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM. H

DESCRIPTORS: (OVER11CAL TAKE-OFF PLANES, STABILITMh,
(,RESEARCH PLANES, VERTICAL TAAE-OFF PLANES),
DYNAMICS, ,.IF'To ýUcTED FANS, AERODYNAMIC
CHARACTER I .,T I CS (U)

IDENTIFIERS; V-b AIRCRAFT (U)I.'

THE REPORT PRESENTS THE DYNAMIC STABILITY

CHARACTERISTICS OF THE U.Se ARMY AV-SA LIFT F0N
RES..ARCH Alh1CNAFT BASED ON THEURE1IICAL AND LcP'iP&CAL
ESTIMATES OF DYNAMIC STABILITY DERIVATIVES AND -IATIC F
AERODYNAMIC CHAhACTERISTICS DERIVED FROM SCALE MODEL i
WIND TUNNEL TESTS. EXCEPT FOR A PRESENTATION OF
THE LIFT FAN NATURAL DAMPING CONTRIBUTIONS TO FLIHT
IN THE LIFT FAN MODE, THE REPORT iS RtSTRIC'v,,." Tn!
ANALYSIS OF CONVENTIONAL -FLIGHT CtARACTERIST1C.- }

INVESTI()ATION StiOOS THAT THE DYNAMIC STABILITY
CHARACTERISTICS OF rHE AIRCRAFT ARE SA'T.ISFACTORY FO*ý
THE RESLARCrI OBJECTIVES WVITHIN THE EXAMINED FLIGHT
ENVELOPE, (AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY "6EARCH CONTROL NO* /ZUMO7

AD-63 9 z36 1/1 1/3
GENeRAL ELECTRIC CO CINCINNAT! GHIO AUVANCED ENGINE AND
TECHNOLOGY UEPT

ESTIMATED STATIC STABILITY AND CONTROL
CHARACTeRIS"TICS, (Ul

MAR 6' 23UP
REPT. NO. I'l.
CONTRACT: DA-'4'-77-TC-715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REpTe ON XV-SA LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM*

DESCRIPTORS; (*VE.RTICAL TAKE-OFF PLANEb, AERODYNAMIC
CHARACTERISTICS), (*NESEARCH PLANES, VERTICAL TAKE-
OFF PLANLS), FLIGHT CONTROL SYSTEMS, STATICS,
STABILITY, MODEL TESTS, *IND TUNNEL MODELS,
DUCTED FANS, HOVERING, LIFT (U)

IDENTIFIERS; V-5 AIRCRAFT (U)

THE XV-bA I$ A IWO-EN(aINE, TWO-PLACE V/STOL
RESEARCH AIRCRAFT WITH A DESIGN GROSS WEIGHT OF 920u
POUNDS AND AN ASPECT RATIO 3,42 WING uF 260 SQUARE
FEET. IN COVENTIONAL FLIGHT MODE THE AIRCRAFT HAS
A POWER-OFF FLAPS-DOWN STALL SPEED OF 89 KNOTS AND A
DESIGN MAXIMUM bPEED OF 4SU KNOTS* IN FAN FLIGHT
MODE THE AIRCRAFT CAN SUSTAIN FLIGHT AT ANY SPEED
FROM HOVERING To SPEEDS IN EXCESS OF CONVENTIONAL
STALL SPEED. THE REPORT REPRESENTS AN ESTIMATE THE
XV-SA AERODYNAMIC CHARACTERISTICS, BASED ON
THEORETICAL AND EmPIRICAL CONSIDERATIONS, INCLUDING
THE RESULTS OF 420 HOURS OF WIND TUNNEL TESTS OF 1/8
A14D 1/6 SCALE MODELS* IN THE FAN FLIGHT MODE, THE
AIRCRAFT IS ESTIMATLD TO BE STATICALLY UNSTABLE IN
PITCH WITH THE MOST AFT CG AT LOW SPEtDS BELOW
APPROXIMATELY 7U KNOTS BUT WITH AN INCREASING
STA8ILITY WITH SPEEu TO THE CONVERSION SPEED WHERE
THE STABILITY LEVE'.,CORRESPONDS TO THAT FOR
CONVENTIONAL FLIGHT. THE AIRCRAFT POSbESSES
POSITIVL LATERAL ANU DIRECTIONAL STATIC STABILITY
WITH SIDESLIP AT ALL FORWARD SPEEDS IN FAN-POWEREO
FLIGHT AND THE EFFECTIVLNESS OF THE CONVENTIONAL
FLIGHT CONTROL SYSTEM IS SHOWN TO BE UNAFFECTED BY
FAN OPERATION, THE LXIT LOUVER CONTROL SYSTEM IS
CAPABLE OF PROVIDING THE REQUIRED PROPULSIVE FORCE
FOR ACCELERATIOiq OF THE AIRPLANE FROM A MINIMUM OF 10
KNOTS REARWARD TO CONVERSION SPEED AND PROVIDES A
THRUST ATTENUATION OF UP TO 22% FOR HOVERING LIFT
CONTROL. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO7

AD-6qU 336 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AOVANCED ENGINE AND
TECHNOLOGY DEPT

FUSELAGE STRUCTURAL ANALYSIS. VOLUME IV, ENGINE
INLET, THRUST SPOILER, PITCH FAN LOUVERS# IU)

M MAR 65 14P
I REPTo NO. 144p

CONTRACr: DA-q4-177-TC-71$

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REpTo ON XV-bA LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM.

Ii DESCRIPTORS: (*VERTICAL TAKE-OFF PLANEbS FUSELAGES)o
Ii I(RESEARCH PLANES# FUSELAGES). (OFUSELAGESo

STRUCTURAL PROPERTIES), AIRCRAFT ENGINL DUCTS,
SPOILERS, DUCTED FANS, THRUST, PITCHIMOTION)t

I ANALYSIS IU)
IDENTIFIERS; V-5 AIRCRAFT (U)

THE STRUCTURAL ANALYSES OF THE ENGINE AIR INLETo
THE THRUST SPOILER INSTALLATIONP AND THE PITCH FAN
LOUVER INSTALLATION OF THE U. So ARMY XV-bA
LIFT RESEARCH AIRCRAFT ARt PRESENTED. lU)

s

ii
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UNCLASSIFIEV

DDC REPORT BIBLIOGHAPHY SEARCH CONTROL NO. /ZDM07

AID-6O 339 1/1 1/3
GENERAL ELECTRIC CO cINCINNA7I OHIO AuVANCED EN4INE AND

TECHNOLOGY UEPT

FULL-$CALE WINDTUNNtL TEST PROGRAM. oU)

DJEC 63 37P
REPT. NO, 13b!D
"CONTRACT: DA-'4-177-TC-71S,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PT, ON XV-5A LIFT FAN RESEARCH
AIRCRAFT PRO(aRAMo

DESCRIPTORS: (eVERTICAL TAKE-OFF PLANES, FLIGHT
TESTINCIa (ORESEARCH PLANES, FLIGHT TEiTING), WIND
TUNNELS, AERODYNAMIC CHARACTERISTICS, STRUCTURAL
PROPERTIESs INSTRUMENTATIOs,
PERFORMANCE(ENGINEERING) (U)

IDENTIFIERS: V-5 AIRCRAFT tU)

THE REPORT DESCRIBES THE DETAILED PLANS FOR THE
FULL-SCALE *INDTUNNEL TESTING OF THE Ut S. ARMY
XV-SA LIFT-FAN RESEARCH AIRCRAFT. THE
TEST PROGRAM IS DESIGNED TO INVESTIGATE THE
AERODYNAMIC AND STRUCTURAL BEHAVIOR OF THE AIRCRAFT
DURING SIMULATEU TRANSITION, CONVERSION AND LOW SPEED
CONVENTIONAL FLIGHT. DETAILED TEST SCHEDULESs
INSTRUMENTATION AN•D DATA REQUIREMENTS AND OPERATIONAL
LIMITS ARE DESCNIBED FOR THE TESTS THAT WILL BE
PERFORMED AT THE NASA - AMES RESEARCH CENTER
IN THE FULL-SCALE, 40 BY 80 FOOT, WINUTUNNEL
FACILITIES, (AUTHOR) (U)
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UNCLASSIFIED

DDC REPOwT BIBLIOGRAPHV SEARCH CONTROL NO. /ZOM07
4 AD-6q4 3qu 1/3

GENERAL ELECTRIC CO CINCINNATI OHIO A0VANCED EN61NE AND• ; !TECMNOLUGY UEPT

STRUCTURAL PROOF TEST PkOGRAM. (U)$ I

66 77P
CONTRACT: DA-9.177.TC.7159

UNCLASSIFIEu tEPORT

SUPPLEMENTARY NOT:; KEPT. ON XV-bA LIFT FAN
RESEARCH AIRCRAFT PROGRAM*

DESCRIPTONS: (OVLRTICAL TAKE-OFF PLANElt STRUCTURALPROPERTIES), (ORESEANCH PLANLS, STRUCTURAL
PROPLRTIES)1 TEST# LUADINGIMECHANICS) 

(U)IDENTIFIERS: V-S A!RCRAFT 
(U)

THE TEST PROGRAM IS DESIGNED TO DEMONSTRATEINTEGRITY OF AINCRAFT STRUCTURE AND TmE INFORMATION

PRESEtNTLD WILL OE USE) TO ESTABLISH DLTAIL TESTPROCEDURES. THE PARTICULAR FLIGHT AND LANDING LOAD
CONDITIONS TO BE SIMULATED DURING TEST HAVE BEENDERIVED FROM STRUCTURAL ANALYSIS USINq THE CONDITIONSSPECIFILD IN THE AIRPLANE STRUCTURAL DESIGN
CRITERIA AND HAvE BEEfN FOUND CRITICALo ALDTAILEU LISTING OF ALL TEST DATA REQUIREMENTS ISGIVEN* THE PARTICULAR LOADS AND REACTIONS TO BEAPPLIED TO THE AIRFRAME AND THE MAJOR COMPONENTS AREALSU GIVEN. ALONG WITH THE STRENGTH TESTS$ SOME
ADDITIONAL CONTROL SYSTEM TESTS ARE TO BE PERFOkMED
AND ARE ALSU DEbCRIdE~o (AUTHOR) (U)
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UNCLASSIFIED.)

DD( REPORT BIBLIOGRAPHY SEARCH CONTROL No, /ZOMO7

AD-6qU Yqb 1/1 1/3
PkINCETUN UNIV 1, J DEPT OF AEROSPACE AND MECHANICAL
SCIENCES

AN ANALYTICAL STUDY OF FACTORS INFLUE14CING THE
LONGITULINAL STABILITY OF TILT-WING VrOL AIRCRAFT,

(U)

.JUL 66 IOtP BEPPU 9G, ;CURTISStHo Co t
JR;

REPT. NO, 756,
CONTRACT: DA-'44-77"AMC-8(T),
PROj: DA-IPIe59OIAIq2
TASK: IPL26 9OAIA42-33
MONITOR: USAAVLABS TR-66-53

UNCLASSIFIED REPORT

SUPPLEMENTARY NOT.:

DESCRIPTOkS; (OVLRTICAL TAKE-OFF PLANES,
PITCH(MOTION)}s STABILITY# A1NALYSISI TILT
*INGS, HOVERING, TRANSPORT PLANES (U)

IDENTIFIERS; C-I'2 AIRCRAFT (U)

A1 ANALYTICAL METHOD FOR PREDICTING ThE STABILITY
CHARACTERISTIcS OF TILT-WING VTOL AIRCRAF1 IN THE
TRANSITION SPEED RANGE IS PKESENTEDo SAMPLE
CALCULATIONS BASED UN AN ASSUMED TILT-WING VToLTRANSPORT CONFIGURATION OF THE XC-I14A CLASS w!TH
DOUBLE SLOTTED FLAPS ARE GIVENo PARTICULAR
EMPHASIS IS PLACED ON THE SENSITIVITY OF THE RESULTS
TO VARIOUS ASSUmPTIONS MADE IN THE ANALYSIS. THL
CoNTRIBUTIONS OF THE VARIOUS AIRCRAFT COMPONENTS ANO
THE AERDOYNAMIC INTERACTIONS OF THE CUMPONEiNTS TO THE
STAbILITY DERIVATIVES ARE DISCUSSED* AS WELL AS THE
CHANGES IN THE CHARACTERISTIC MODES OF MOTION OF THEVEHICLE THAT RESULT FROM VARIATIONS !N THt iTABILITY
DLRIVATIVES. THE TRIM CONDITIONS OF THE VEHICLE
ARE SHOvWN TO BE QUITE SENSITIVE TO THE PREDICTION OF
THE FLAP CHARACTERISTICSo A LIMITED COMPARISON OF
THE CALCULATED RESULTS WITH EXPERIMELNTAL DATA
OBTAINEU FRuM A DYNAMIC MODEL OF THE AC-142At
ofýICH I5 SOMEWVHAT DISSIMIAR FROM THE ASSUMED
CONFIGURATIONo IS PRESENTED. THIS COMPARISON
'NDICATES THAT THE TRENDS OF THE STABILITY
DERIVATIVES ARE CORRECTLY PREDICTED@ IHE AGREEMENT
BETOEEN THEORY AND EXPERIMENT IS GOOD IN HOVERING;
HOWEVER, AS THE WIN( INCIDENCE IS REDUCED, THE
DIFFERENCE BETwEEN THEORY AND EXPERIMENT BECOMES
QUITE LARGE* (AUTHOR) (U)
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UNCLASSIFIED

UDDC REPORT BIBLIOGNAPHY SEAhCH CONTROL NO@ /10O07

AU-64I 371 1/1 1/3

AIR FURCE FLIGHT TEST CLNTER EDWARDS AFB CALIF

IMPORTANT VSTOL AIRCRAFT STABILITY DERIVATIVES IN
HOVLER AND TRANSITION. 4U)

DESCRIPTIVE NOTE: FINAL REPT.,
UCT 66 27P RAMPYJs Me ;

REPT. NO. FTC-TR-66-29

UNCLASSIFIED REPORT

DESCRIPTORS: (lVLRTICAL TAKE-OFF PLANES,
STABILITY), (*AERODYNAMIC CHARACTERISTICS,
VERTICAL TAKe-OFF PLANES), HOVERIN4, FLIGHT,
SIMULATORS, MATHEMATICAL ANA.YSISt MOTION, TEST
FACILITIES (U)

TO DE5I1N BETTER GROUND TEST FACILITIES AND TO
SPECIFY HANOLING wUALITIES CRITERIA, THE AERODYNAMIC
PARAMETLRS INVOLVED MUST BE IDENTIFIEU, THE PURPOSE
OF THE STUDY WAS TO IDENTIFY THESE PARAMETERS FOR THE

CRITICAL FLIGHT REGIME OF HOVER THROU4H TRANSITIONs
BOTH ANALOG AND DIGITAL COMPUTERS WERE USEDo THE
PURPOSE OF THE ANALOG SIMULATION WAS TO QUALITATIVELY
ANALYZE THE BEHAVIOH OF VSTOL AIRCRAFT TO CONTROL
INPUTS AND IDENTIFY THE MOST IMPORTANT DEHIVATIVES.
TWO TYPICAL VSTUL AIRCRAFT WERE INVLSTIGATED.
THE METHOD USED TO DETERMINE THE IMPORTANT
DERIVATIVES WAS THAT OF VARYING THE STABILITY
DERIVATIVES ABOUT SOME BASIC VALUE. THE AMOUNT OF
SIMULATOR RESPONSE IDENTIFILD THE MOST IMPORTANT
DERIVATIVES* NEAT, THE DIGITAL COMPUTER hAS USED
TO AFFIA A MAGNITUDE TO THE RELATIVE IMPORTANCE OF

F: EACH DERIVATIVE* TO ESTABLISH THE RELATIVE
IMPORTANCE* A SENSITIVITY FACTOR WAS DERIVED. THE
IiVORMATIoN NECESSARY TO CALCULATE THIS FACTOR WAS
OdTAINEU FROM A MATHEMATICAL ANALYSIS OF THE
EWUATIONS OF MOTION* THE IMPORTANT UENIVATIVES *ERE
IDENTIFIED FOR 6OTH LON(3ITUDINAL ANu LATERAL-
DIRECTIONAL MOTION. (AUTHOR) (U)
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UNCLASSIFIED

DDL REeORT BIBLIO0RAPHY iEARCH CON1ROL NO. /IZOOim

AU-642 3d 11/2
LTV AENUSPACL CURP DALLAS TLX LTV VUU4HT AERONAUTICS
DIV

RESLARCH ON VTOL OATER HOVEM EFFECTS, (U)

bEP 66 1'$6P MARSHsKo R.
REPT. NOU 2- 5 S4OO/6R-6uO0
CONTRACT: NOU014-66-C0O95

UNCLASSIFIED REPORT

DESCRIPTORS: (*V,.RTICAL TAKE-OFF PLANEbo HOVERING),
(OHOVENINGIG .NATER)O AMPHIBIAN PLANES, TRANSPORT
PLANES, AIRPLANE MODELS, DOWNWASHo MODLL TESTS,
PERFURMANCE(ENGINEERING) 

4U)
IDENTIFIERS: C-112 AIRCRAFT (U)

A SERIEb OF TESTS WERE MADE WITH A POWERED MODEL OF
THE XC-fel4A AIRPLANE HOVERING OVER GROUND ANDOVER A WATER FILLED TANK* SIX CUMPONENT
MEASUREMENTS WERE MADE OF THE FORCES AND MOMENTS
ACTING ON THE MODEL, MEASUREMENTS WERL MADE OF THE
WATEk SPRAY RECIRCULATED THRU THE OUTBOARD PROPELLER
AND PICTURES WERE TAKEN OR THE SPRAY PATTERNS
DEVELUPLO. iHE FORCL DATA SHOWED A SLIGHTREDUCTION IN MOLEL NORMAL FORCE WHEN HOVERING OVER
WATER RATHER THfN THE GROUNDo THERE WAS
CONbIDERAOLL SCATTER jN THE MOMENT VATAo
MEASUREMENTS OF SPRAY BEING RECIRCULATED THRU THE
PROP 4EHE FOUND TO dE TOLERABLE EVEN AT THE MOST
CRITICAL CONDITIONS, WHILE THERE WAS CONSIDERABLESPRAY GhNERATED BY THE DOWNhASHI IT WAS BLOWN AWAYFROMl THE MODEL LEAVINb THE MOuEL RELATIVELY CLEAR OFSPRAY* (AUTHOR) 

(U)
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UNCLASSIFIED

UDC REPOHT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOO07

j AD-6'4 191 [1/4 1/3
ARNULU ENGINEERINa DEvELOPMENT CENTER ARNULD AIR FORCE

j STATION TENN

ON THE RELATIVE INPURTANCE OF THE LOW SPEED CONTROL
REQUIREMENT FOR V/STOL AIRCRAFT, (U)

DEC 66 3uP GOLDOERGEReSTEPHEN
REPT. NO# AEUC'To-66"2U5

"* CONTRACT: AF 40O6O0)-1200
PROJ: ARO-BB3602

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL; PREPARED IN COOP4RATION *ITH ARO,
INC*# TULLAHOMAV TENN*

DESCRIPTOkS; (*VtRTICAL TAKE-OFF PLANES, FLIGHT
SPEEDSIt (*FLIGHT bPEEoSv FLIGHT CONTROL SYSTEMS),
SHORT TAKE-OFF PLANES, STABILIZATION SYSTEMS,
DESIGN, AEROUYNAMIC LHARACTERISTICSo PILOTS (U)

IDENTIFIERS; V-5 AIRCRAFT LU)

THE CLOSED LOUP DYNAMIC RESPONSE OF A V/STOL

I AIRPLANEl PILOT, AND AUTOSTABILIZATION SYSTEM WAS
STUDIED WITH THL PURPOSE OF DEMONSTRATING WHICH
AIRPLANE PARAMETERS ARE MOST IMPORTANT IN DETERMINIIG

THE AIRPLANE'S LO6, SPEED ELIGHT CHARACTERISTICSo
THE INFLUENCE OF THE STABILITY AUGMENTATION SYSTEM
WAS FOUND TO BE SO GREAT THAT THE OTHER PARAMETERS
ARE SMALL BY COMIPARISON. THE MOST IMPORTANT
STA8ILITY AND CUNTROL PARAMETER IN LOW SPEED, V/STOL
AIRCRAFT FLIGHT, THLREFORE; IS CONTROL POoER*

(AUTHOR) (U)
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UNCLASSIFIED

DDC NEPOHT BIBLIOGKAPHY SEARCH CONTROL NO. /ZOMO7

AD-6qb 991 1/3
GENERAL ELLLTHI" CO CINCINNATI OHIO AUVANCE) ENGINE AND
TECHNOLOGY DEP.

PRELIMINARY SYSrEpS ANALYSIS AND bIMULATION, (U)

SEP 63 22 P
REPT. NOe 127
cPNtRACT: UA-'4-177-TC-71S

UN•CLA13SIFIEU REPORT

SUPPLLMLNrARY NUTE; REPORT ON XV-SA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAMe SEE ALSO AU-
64S 999.

DESCRIPTORS: (OVLRTICAL TAKE-OFF PLANES,
SIMULATIUN), (*RtSEARCH PLAN4Sv SIMULATION)*ANALYSIS, HOVERING, FLIGHT, STABIJ.IZATION

SYSTEMS, TESTS (U)
IDENTIFIERS: V-5 AIRCRAFT IU)

THE ANALO• :ORK PERFORMED INCLUDED TH. SIX-DEGRLE-
OF-FREEJOM HOVEK SIMULATION; THE LONGITUDINAL THREE-
DEGREE-UF-FNEEDUM TNANSITION SIMULATION; THE
LON;3ITUDINAL THREE-DEORLE-OF-FREEUOM CONVERSION
SIMULATION, THE SIX-DEGREE-OF-FREEDOUM PERTURBATION
CONVE,4TIOUNAL FLIGHT SIMULATION* AND THE SIMULATION oF
GAS GENLRATUR.CUNTRUL FUR WING-FAN THKUST.
SUPPORTING ANALYSES INCLUDED ROLL-YA6 COUPLING AND
STRUCTURAL FEEDBACK IN THE PITCH MODE. FURTHER
WORK ACCOMPLISHED INVOLVED TIt. STABILITY AUGMENTATION
SYSTEM bPECIFICATJON; THE DEVELOPMENT OF THE BRIDGE
CONCEPT FOR ROLL ANU YAW LOUVER CONTROL; SUPPORT OF
VARIOUS HARUDJARL TESTS; THE GLNERATION OF THZ'
SPECIFICATION FOR THE PLFLOREL POINT LIGHT SOURCE
VISUAL DISPLAY; FuRNISHING CONSOLATION SERVICES
DURING THE UEFLuORZ DISPLAY INSTALLATION AND
TESIING, AND DEVELOPING THE YAW, ROLL AND PITCH
DIRLCTION COSINt RELATIpNSHIPS# (AUTHOR) (U)
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UNCLASSIFIED

UUL .EPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOmo7

I AD-64!) 99d3 1/3
GENERAL ELELTRIý CO CINCINNATI UHIO AUVAN(LU ENbINE AND
TLCHNOLUGV UEPT

INSTALLED SYSTENS5 FUNCTIONAL TEST SUMMARY* (u)

MAN 64 21P

REPT. NO. I5i
CONTRACT: uA-44-177-TC-71S

UNCLASSIFIED NEPORT

SUPPLEMENTARY NOTE; REPORT ON XV-5A LIFT FAN
FLIGHT RLSEANCH AIRCRAFT PRUGRAMo

DESCRIPTGRS; (eVLRIICAL TAKE-OFF PLANEb, TESTS),
(eREbEARCH PLANES, TESTS), HOVERINGo F6IGHTt
LIFT, AIkCRAFT ENGINES, PROPULSION (U)IDENTIFIERS; V-5 AIRCRAFT (U)I TlHE THE XV-bA AIRCRAFT S/N 2'4SU6 WAS 4ROUND

TESIEU IN ALL AMEAS PERTAINING 70 HOVER, FORWARD FAN
SUPPORTED FLIGH7, AND LOW SEED CONVENTIONAL FLIGHT
AND IS ACCEPTAOLE TO PROCEEU INTO ACTIVE FLIGHT"TESTING* (AUTHOR) tU)
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UNCLASSIFIED

uDR ,EFORT BIBLIOGRAPHY SEARCH CONTROL No. /iOM07

AD-6q5 999 1/3
GENERAL ELECTRIC Co CINCINNATI OHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

NOSE LANDINi GEAR DROP TEST REPORT. (U)

MAR 65 23P
REPT. NO. I5b
CONTRACT: OA-''I-177-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON XV-5A LIFT FAN
FLIGHT RhSEARCH AIRCRAFT PROGiRAMo SEE ALSO AD-
6'5 Y97.

DESCRIPTORS: (*V4RTICAL TAKE-OFF PLANES, LANDING
GEARo (*RESEARCm PLANES, LANDING GEAR)# (eLANDING
GEAR, DROP TLSTING)s NOSL OHEELSo SHOCN ABSORBERS,
LOADING(MECHANICS) (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

THE RESULTS OF THL TESTS DEMONSTRATL SATISFACTORY
ENERGY ABSONBTION CHARACTERISTICS OF THE SHOCK
ABSORBER* THE FIRST TEST CONDITION REZULAS MEETS
THE REQUIREMENT$ OF THE DEVIATION ALLOWANCE. THE
VERTICAL REACTION EACEEDS THE ORIGINAL. REWUIREMENTS
FOR APPROXIMATELY .US SECONDS AT A STRUT STROKE OF
q*i5 INCHES WITH A MAXIMUM OF 6600 POUNDS. THE
SECONO CONDITION RESULTS MELTS THE TEST REQUIREMENTS*
THE OFFICIAL TEST FOR CONDITION THREE WAS RUN WITH
AN ADDITIONAL 20O POUNDS ON THE JIG THAT WAS
ANTICIPATED TO CORRECT FOR FRICTION IN THE DROP
TOWER. THE RESULTS INDICATE, HOWEVEK, EXCESSIVE
ENERGY INPUT* A PRIOR RUN 15 ALSO ICLUDED W!TH
THE CORRECT JIG WEIGHT AND v'ItH INSUFFICILNT ENERGY
INPuT TO SHOW THE EFFECT OF THE WEIGHT CHANGE.
BOTH RUNS ARE WeLL AITHIN THE MAXIMUM ALLOWABLE
VERTICAL REACTIUN. (AUTHOR) 1U)

I
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UNCLASSIFIED

-jDL REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /IOMOL

AO-6q6 UOU 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCEU TECHNO6OGY

AND DEMUN5TNATOm PROGRAMS DLPT

FLUTTER MODEL TLST REPORT* (U)

JU14bb 21P
REPT. NO. 168
CONTRACT: DA-4q4-77-TC-715

UNCLASSIFIED REPORT

SUPPLEMEN(ARY NOTL: REPORT ON XV-SA LIFT FAN

FLIGHT R.SLARCH AIRCRAFT PROGRAM#

DESCRIPTORS; (*V6RTICAL TAKE-OFF PLANE.) MODLL
TESTS)t (.tREiEARCH PLANES, MODEL TESTSio
(*FLUTTER* WING-bODY CUNFIURATIONS)t AILERONS,
ROTATION, FREQUENCY, LIFT, PROPULSION (U)

IDENTIFIERS; V-S AIRCRAFT (U)

THE RLPURT COVERS THE WIND-TUNNEL TESTING, IN THE

FLUTTER REGIME OF A DYNAMICALLY SIMILAR MODEL OF TH6
XV-ýA LIFT-FAN RESEARCH AIRCRAFT* THE
TEST vvAb RESTRICTED ENTIRELY TO AN INVESTIGATION OF
THE WING-FUSELAgE COMbINATION AND AS bUCH NO
EMPENNAGE WAS RLPRESENTEDo TEST OBJECTIVES AERE
SLANTED TOWARD vERIFICATIQN OF PRLVIOUS ANALYTICAL
INVESTIGATIUNS "ITH CLOSE ATTENTION PAID TO
UNCUVERING ANY TRANSONIC EFFECTS OHICH MIGHT HAVE
BEEN CRUDELY REPRESENTED ANALYTICALLY* THE TESTS

WERE COMPLETED TO THE POINT OF ACHIEVING A 5 PERCENT
MARGIN ON EdUIVALENT SPEED FOR THE HIGHEST AILERON
ROTATIONAL FREQUENCY STUDIEDv APPROXIMATELY 18.9 CPS$
ONE ACTUAL CASE OF FLUTTER OCCURRED, AT M u
0.7S ANU AT A DYNAMIC PRESSURE (Q) OF
APPROXIMATELY 6uO PSF FOR AN AILERON ROTATIONAL
FREWULNCY OF 14.9 CPS* A SECOND CASL uF FLUTTER
OCCURIREU AT H a U*75 AND A 4 GREATER THAN 6UO PSF
F' AN AILERON ROTATIONAL FREQUENCY OF 16.1 CPSI
HUn;VERt THIS LATTER CASE OF FLUTTER *AS NOT
CONSIDERED VALIU UUL TO THE APPARENT FATIGUING OF AN
AILERON SPRING bRACKET, RESULTING IN LSSENTIALLY A

FREL-FLUATI'NG SURFACE, (AUTHOR) (U)

I
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UNCLASSIFIEU

DOuC EPORT 8IBLIOGRAPHY 5EARCH-CONTROL NO. /ZOM07

AD-6q6 Z8U i1/3 11/
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCED ENGINE AND
TECHNOLOGy UEPT

PRELIMINARY RELIAbILITY REPORT. (U)

AUG 63 72P

REPT. NO. 125
CONTRACT: DA-49.177-TC-715

UNCLASSIFIEU KEPORT

SUPPLEMENTARY NOTe: REPORT ON XV-5A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM, SEE ALSO AD-
6qb 289.

* I1SCRIPTONS; (*VERTICAL TAKE-OFF PLANES,
RELIABILITy), (*HESEARCH PLANES# RLLIABILITY),PROPULSION, LIFT, FANS, STRESSES, CONTROL (U)IDENTIFIERS; V-5 AIRCRAFT (U)

CONTENTS: XV-SA RELIABILITY PROGRAM; A353-
58 AND A376 PROPULSION; AIRCRAFT SUB-CONTRACTORS RELIAdILITY PROGRAM. (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGNAPHY 5EARCH CONTROL NO. IZOM0 7AU-646 281 
1/3

GENERAL ELECTRIC CO CINCINNATI OHIO AOVANCEO ENGINE AND
TECHNOLU6y UEPT

STRUCTURAL DESI1N LOADS. 
(U)

hAR 6q 319P

REPT. NO. 143CONTRACT: DA'4I4177-TC-715

rI UNCLA5SIFIED REPORT
SUPPLEMENTARY NOTE REPORT ON AV-SA LIFT FAN

FLIGHT RESEARCH AIRCRAFT PROGRAM. SEE ALSO AU-

646 28U.

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANEbtLOADING(MECHANICS)), (*RESEARCH PLANES,
SLOADINQ(mECHANIC5)) DESIGN, STRUCTURAL PARTStM.ANEUVERABILITY* AERUELASTICITY, LIFTs FANSo, iPROPULSION 

IU)
IDENTIFIERS: V-5 AIRCRAFT IU)

THE REPURT SHUW$ THL METHODS OF ANALYSIS,
CALCULATEu UESI(2N LOADS, MANEUVERINCI TIME-HISTRoIieS,AEROELA$TIC CHARACTLRISTICS AND A CUMPILATION OFOTHER PERTINENT CHARACTERISTIC LOADIN4 DATA. THEANALYSEb EXTENSIVELY UTILIZED XV-SA WIND-TUNNELMODEL DATA AND MECHANIZED DIGITAL CUMPUTER (IBM
704J PROGRAMS. FROM THESE STUDIESt AIRFRAME
STRENWTH REWUIReMENTS WERE DEVELOPEOs PROGRESSIVEPARAMETrIC EVALUATION OF THE AIRPLANEIS INHERENT
SCAPAOLITIEZ THtN SLRVED TO CORRObORATE THE AIRFRAMESTRUCTURAL INTECIRITY UR, AS FOR ONE PARTICULARMANEUVER, OEFINtD SAFE FLIGHT-ENVELOPE OPtRATiNG
LIMITS. (AUTHOR) 

(U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOMO7

AD-646 Z28 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO A)VANCEU ENGINE AND

TECHNOLOGY DEPT

MAIN LANDJNb GEAR DROP TEST REPORT, 1U)

MAR 64 2SP
REPT. NO. 1q7
CONTRACT: DA-44-177-TC-715

UNCLASSIFIEP REPORT

SUPPLEMENrANY NOTE: REPT. ON XV-SA LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAM* SEE ALSO AD-646
281.

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANEbs LANDING
4EAR)o (ORESLARCH PLANES, 4ANDING GEAR), ¶.LANDING
G EARs DROP TESTIiiG)o LIFT, FANS, PROPULSION,
EXPEkIMENTAL DATA# ShOCK ABSURBERS (U)

IDENTIFIERS: V-5 AIRCRAFT 4U)

THE'SHOLK AdSORbER PORTION OF THE iSIOLIOU MAIN
LANDING GEAr, BUT UbING A DUMMY CYLINUER, WAS
TESTED ON 2 AUGQST 1963o IN ACCORDANCE WITH THE He

W. LOUD TEST PROCEDURE ISOLTP-4t REVISION
#A'. THE REPORT PREbENTS THE SUCCESSFUL COMPLETIOi
OF I'HE ESTA5LISMED TEST RE UIREMENTSU
(AUTHOR) (U)
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UNCLASSIFIED

,DDL REPORT BIBLIUGKAPHY SEARCH CUNTROL NOD /ZOM07

AD-6q6 283 1/3 2gin
GENERAL ELECTRIc CO CINCINNATI OHIO ADVANCED ENGINE ANDTECHNOLOGY DEPT

PREDICTED VIBRATION AND ACOUSTIC ENVIRONMENTALSTUDY* 
IU)

IOCT 6 31P
REPTo NO. 152
CONTRACT: DA-'4-177-[C-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON XV-SA LIFT FANFLIGHT RESEARCH AIRCRAFT PROGRAM. SEE ALSO Ap"696 2829

DESCRIPTORS; (OVRTICAL TAKE-OFF PLANEbUAEROELASTIcITY)t (oRESEARCH PLA-!ESs
AEROELASTICITY), VIBRATION# LIFTt FANSp, PROPULSIONO ACOUSTICS, FATIGUE(MECHANILS)i

FAILURU(MECHANICS): AIRPLANE PANELSo D USIGN T U)|UENT'FIERS: V-S AIRCRAFT (U)

THE ANALYSIS INDICATES THAT THE PROPObED WING SKIN
PANL~s WILL NOT EXPERIENCE FATIGUE FAILURE AS A

t RESULT OF ACOUSTIC EX'CITATIUN SUSTAINED DURING THE
250 HOUR DESIGN LIFE OF THE AIRCRAFT. THEVIBRATION ENVIRONMEIIT OF THE AIRCRAFT i"S EXPECTED ToBE SIMILAR TO THAT OF OTHER JET AIRCRAFT OFCOMPARAmLE RATEu THRUST. BASED ON THE ANTICIPATEDVIBRATION LEVELS ANO THE RELATIVELY SHORT DESIGN LIFEOF THE AIRCRAFT. COMPONENTS THAT MAY dE SUBJECTED TOSIGNIFICANT OSCILLATORY LOAD SHOULD BE I|JVESTIGATEDFOR FATIGUE ON AN INDIVIDUAL BASIS 6Y THE DESIGNGROUP iNVOLVED. (AUTHOR) 

(U)
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UNCLASSIFIEL

uDC REPORT bIBLIOGNAPHY SEARCH CUNrROL NO. /ZDMO?

AD-6'6 28Y 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCEU ENI1NE AND
TEC'tNULUGy UEPT

X35J-58 AND A376 UESIGN SUMMARY REPURT. (U)

JUL 65 IO7P

REPT. NO* 161
CONIRACT: DA-34j-77-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe: REPORT ON AV-SA LIFT FAN

FLIGHT RESEARCH AIKCRAFT PROGRAM. SEE ALSO AD"
646 264o

DESCRIPTORS: (OVLRTICAL TAKE-OFF PLANES* FANS),
IsRESEARCH PLANEb, FANS), DESIGN, LIFT,
PROPULSION* COMPATIBILITY, AERODYNAHIC
CHARACTERISTICS (U)

IDENTIFIERS: V-S AIRCRAFT (U)

INSTALLATION1 STUDIEb FOR COMPATIBILITY OF THE
X353-58 AND X376 PROPULSION SYSTEMS TO THE
XV-5A AIRCRAFT ARL DESCRIBED AS WELL AS THE
AERODYNAMIC MECHANICAL DESIGN ASPECTS OF HE LIFT FAN
SYSTEM9 DISCUSSIONJS ARE CENTERED AROUND THE
CHANGES TO THE FANS DEVELOPED BEYOND CONTRACT DA44q-177-TC-564, (AUTHOR) uIU
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UNCLASSIFIEO

UDL REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /I0107

AD-647 367 1/3 21/S
HUGHES TOOL CO CULVER CITY CALIF AIRCKAFT OIV

2U-mOuR FOLLO*-ON FLIGHT TEST PRObRAM, XV-9A HOT
CYCLE RESEARCH AIRCRAFT, (U)

DESCRIPTIVE NOTE: SUMMARY REPT., 17 MAN-23 DEC 65,
UEC 66 220P PIEPERpCq*. ;HIRSHiN,

REPT. NO. HTC-AD-66-4
CONTRACT: DA-'q-177-AMC-225(T)
TASK: IMI3lOUIDIb7Ol
MONITOR: USAAVLA65 TH-66-8I

'UNCLAzSIFIEO REPORT

DESCRIPTOHS: (*RLSEARCH PLANES, FLIGI'T TESTING),
(lVERTICAL TAKE-OFF PLANES, FLIGHT TLSrING),
(eROTARY WINGS, PERFORMANCE(ENGINEERINO))t
PROPULSION, COOLING, LOAUING(MECHANICS)t
NOZZLE GAS FLOW, HELICOPTER ROTORS, 4AS GENERATING
SYSTEMS (U)

IDENTIFIERS: V-9 AIRCRAFT, HOT CYCLE PROPULSION
SYSTLMS (U)

THE RePORT SUMMARIZLS ADDITIONAL TECHNICAL OATA FJR
EVALUATION UF HOT CYCLE PROPULSION SYSTEM
OERFORMANCE AND OPERATING CHARACTERISlICS. THE
TESTS *LRL PERFuRMEu FROM 30 APRIL THROUGH 26
AUGUST I1'65 AND INCLUOEU AN EVALUATION OF THE
PERFORMANCE, STRUCTURAL QUALITIES, ANU STABILITY AND
SCONTROL OF IHE NOT CYCLL ROTOR AND PROPULSION
SYSTEM IN GREATER DEPTH THAN THAT PRACTICAL DURIN4
THE INITIAL I5-UOUR FLIGHT TEST. rHL 4U HOURS OF
FLIGHT TESTING INVOLVED EXPANSION OF FLIGHT ENVELOPk
AND INCLUDED EVALUATION OF AIRCRAFT AND ROTOR SYSTE;
PERFORMANCE: FLIGHT LOADS, COOLINb, AND FLYING
QUALITIES IN VARIUUS FLIGHT MUDES. A 4ROUwD TEST
OF THE TETHLRLD RUTOR SYSTEM WAS PENFORMEL AT THE
CONCLUSION OF FLIGHT TESTIN4, FOLLOOED BY A TEAROO*N
INSPECTION OF THE AIRCRAFT* THE TEANDUWN
INSPECTION *AS CONPLETE) ON 23 OECEMBLR 1965o
(AUTHOR) (U)
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UNCLASSIFIED

DOC REFORT BIBLI0GHAPHY SEARCH CUNIROL NO. /I0O407

AD-647 384 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AdVANcED ENGINE AND
TECHNULUGY UEPT

LANUING GEAR CRITERIA GROUND LOADS ANy
REACTIONS* (U)

OCT 63 1SIP
REPT. NO. 131f - CONTRACT: DA-4'-177-TC-715

UiwCLA.SIFIED REPORT

SUPPLEMENTARY NOTL: HEPT. ON XV-bA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM*

DESCRIPTONS; (OVERTICAL TAKE-OFF PLANES, LANDING
GEAR)s (*RESEARCH PLANES, LANDING (iEAR)t
4(LANDIN4 GEAR, LOADING(MECHANICS)), LANDING
IMPACT# AIRCHAFT kANDINGS, COMPUTER PROGRAMSo
FUSELAGES, TAXIING, LIFT, FANS; PROPULSION (U)

IDENTIFIERS: V-b AIRCRAFT (U)

THE MAI1N LANDIN4 GEAR 15 PROVIDED WllIm A TWO-
POSITION FEATURE: THE POSITION FORWARU FOR
CONVENTIONAL LANDING, AND THE POSITIOIN AFr FOR
VERTICAL LANDING. CRITERIA *AS GENERATED FOR BOTH
CUNVENTIONAL ANU VERTICAL LANDINGo CALCULATIONS OF'
GROUND LOADb oExE BASED ON METHODS IN MIL-A-8862.
A CUMPUTER PROGRAM OAS DEVELOPED NHICH PROVIDES
FUSLLAGL REACTIONS AND INTERNAL MEMBEH LOADS FOR ALL
LANDING AND TAXIING CONDITIONS. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CUNIROL Nuo /LOM07

AD-6147 S64 1/3
GENLRAL ELELTRIC CO LINCItiNATI OHIO AUY!HNIEI ENGINE AND

TECHNOLOGY DEPT

EMPLNNA4E STRESS ANALYSIS REPORT- (U)

NAOV 6 3 144P
RLPT. NUe 13/.
CONTRACT: DA4I4i177-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE NEPT. ON XV-SA L1 T FAN
FLIGHT RLSEANCH AIRCRAFT PROGRAM9

DESCRIPTORS: (*VtRTICAL TAKE-OFF PLANK69
TAILS(AIRCRAFTU), (OHESEARC;: PLANESý
TAILS(AIRCRAFT) ) (.TAILS(AIRCRAFT)
STRESSES), MATHEMATILAL ANALYSIS,
LOADINo(MECHANICS)l LIFT, FANS#
PROPULSION (U)
ID•CTIFIENS: V-,5 AIRCRAFT (U)

THIS REPORT PRESENTS THE STRESS ANALYSIS OF THE
MODEL XV-5A EMP=.NqAGEo THý STRUCTIVRL
ANALYZED INCLUOLS THE HORIZONTAL AND VERTICAL
STAdILIZERS, AND THE ELEVATOR A RUDuER9 THE
ANALYSES, WrKICH ARE INTENDED TO PROVIDE SUMMARY TYPE
INFURMATIONj INLLUDE CRITICAL kOADING DATA;
COMPUTATION OF INTERNAL STRES5eS AND bHEARS, AND
BRIEF DETAILED ANALYSES TO FIND MARCINS OF SAFETY OF
THE MAJOR COMPONENTS. THE EMPENNA6E WAS
SUCCESSFULLY PROOF TESTED TO LIMIT LOAD.
CONUITIONS F-12 AND F-13 WERE COMBINEO TO
PRODUCE THE CRITICAL SYMMETRICAL CONDITION* THE
CRITICAL UNSYMMeTRICAL ROLLING MOMENT OF CONDITION1
AF-6 WAS APPLIEu DURING THE FUSELAGE UNSYMMETRICAL
TEST CONDITION* ALL LOADS ARE ULTIMATL VALUES,
UNLESS OTHERWISt STATED. (AUTHOR) (U)
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.1 UNCLASSIFIED

DOC REPORT BIBLIoGRAPHY SEARCH CONTROL Noe /LOM07

ADi-6? 486 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCEU ENGINE AND
TECHNULUGY UEPT

WIND TUNNEL TEST REPORT, LIFT FAN PUWLRED SCALE
MODEL* (U)

NOV 63 162P

REPT. NO* 137
,U CUt4TRACT: DA-'4-I77-TC-715

UNCLASSIFIEu REPORT

, ~SUPPLEMENIARY NOTL: REPTo ON XV-SA LIFT FAN
FLIGHT RLSEARCH AIRCRAFT PROGRAM.F

DESCRIPTORS; (*VLRTICAL TAKE-OFF PLANE.t MODEL
TESTS), (0RESEARCH PLANES, MODEL TESTS)t'H AERODYNAfiIC CHARACTERISTICS, GROUND EFFECT,
IFLIGHT, HOVERING, FANS, LIFT, PROPULSION,

WINGS, WIND TUNN.LS, STATICS (U)
* IDENTIFIERS; V-5 AIRCRAFT (U)

DATA AERE ObTAIaiED TO DEFINE THE STATIC
CHAHACTERISTICS IN AND OUT OF GROUND tFFECTI
AERUDYNAMI• CHARACTERISTICS IN FORWARD FLIGHT FOR THE
TRANSITION, CONVERSION, AND LOW SPELD CONVENTIONAL
FLItaHT MUUOES; A1ND FLIGHT CHARACTERISTICS AT LOW
TRANSLATIONAL SPEEDS NEAR HOVERING IN VERT;CAL,
LATLRALs AND REAR•iARD DIRECTIONS. IN ADDITION,
INGb SURFAC. STATIC PRESSURES AND WIN4 FAN INLET

CLOSURE DOOR HINGE MOMENTS WERE MEASUnEDo THE DATA
INDICATE AN ADVE.RSE GROUND EFFECT ON STATIC LIFT AT
HEItGHTS LESS THhN 2 WING FAN DIAMETER$ WITH A
REDUCTIUN OF APPROXIMATELY 6% AT 1.0 DIAMETERo A
CORNESPONUING RLDUCTION IN FAN PO*EK AT CONSTANT FAN
RPM COMPENSATES FOR THE LIFT REDUCTION IF OPERATION
AT CONSTANT POWER 15 CONSIDERED, THE EFFECTS OF
WING FAN AN) NOSE FAN OPERATION ARE DESTABILIZING
WITH RESPECT TO ANGLE OF ATTACK* NOSE FAN
OPERATION IS SLIGgTLY DESTABILIZING IN YArD BUT THE
DATA INDICATE POSITIVE LATERAL-UIRECTIONAL STABILITY
FOR THE ENTIRE RANGE OF THRUST COEFFICIENT IN FAN-
POwLRED FLIbHT. A FAVORABLE GROUND LFFECT ON LIFT
is OBTAINED WITh INCREASING FORWARD SPEED AS OULD
OCCUR DURING SHORT tAKE-OFF OPERATION# WITH AN
INCREASE OF APPROXI ATELY 22% ABOVE THE OUT-OF-

GROUND EFFECT LIFT T A THRUST COEFFICIENT OF o88Ss
THE DATA OBTAINED I GROUND EFFECT *ERE UNCORRLECTED
FOR WALL EFFECTb BU THIS CORRECTION IS BELIEVED TO
BE SMALL COMPARED O TH THE LIFT INCREASE SHOWN.

AUTHOR) (95 U)
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UNCLASSIFIED

ODC REFORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO7

AD-64/ 387 1/3 21/5

GENLRAL ELE(TRIL LO CINCINNATI OHIO AUVANCED ENGINE AND

TECHNOLOGY )EPT

CALCULATED INSTALLED POWER PLANT PEHFORMANCL- (U)

SEP 64 22P
REPTe NO. ISO
CONTRACT: DOA-4-177-TC-715

UNCLASSIFIED REPOT

SUPPLEMENIARY NUTL: kEPT. ON XV-5A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM. SEL ALSO AU-
647 386*

DESCRIPTORS: (OV.RTICAL TAKE-OFF PLANES, TURBOjET
EN(,INES), (O*ESEARCH PLANES# TURBOJET LNGINES),
(OTURBOJLT ENGINLS, PERFORMANCE(ENGINELRING))#
LIFT, FANS, PROPULSION, THRUST, URAG,
EXHAUST 4ASES, TLMPEAAIURE (U)

IDENTIFIERS: V-S AIRCRAFT (U)

THE REPORT PREStNTS CALCULATED INSTALLED
PERFORMANCE CHAINACTERISTICS FOR THE U. So ARMY
Xv-SA PROPULSION SYSTEM. THE PROPULSIUN SYSTEM
CONSIST% oF TWO GENLRAL ELECTRIC X353-SB
POWLR-PLAlqTS, ONE Go E9 X376 PITCH CONTROL FAN,

AND ASSOCIATED UUCTIN49 CONTROLS AND ACCESSORY
EWUiPMENTo INISTALLED PERFORMANCE OF TURBOJET MODE
15 PRESENTED FOR AROC STANDARD DAY AND ANA
421 HOT DAY FOR ONE AND TWO ENGINE OPtRATIONo
PERFORMANCE DATA INCLUDE GROSS THRUST, PROPULSION
SYSTEM uRAG, NET THRUST, FUEL FLOW ANU COOLING SYSTEM

DRAG. A SEA LEVLL STATIC THRUST OF 49920 POUNDS 15
ESTIMATED FUR AN AROC STANDARD DAY, FOR

ANA 421, HOT DAY CONDITIONS AT 2,SOU FEET
ALTITUDE, STATIC THKdST IS• ',250 POUNUSt A
DETAILEt ANALYSIS OF J8b ENGINE OPERATION AT NEAR
IDLE CONDITION ('47 TO 60 RPM) SHOWED THAT
EXHAUST GAS TEMPERATURE INCREASED RAPIDLY *ITH
INCREASING ZNGINE AIR INLET TEMPERATURE AND SHAFT
POWLR ExTRACTIOw. THUS, TO PRECLUDE EXCEEDING
EXHAUST GAS TEMPERATURE LImITS, DUE TO REINGESTION4 oF

HUT ENGINE LXHAUST 6ASES AND/OR VARYING PUWER

EATRACTIO14 FOR bYSTEM CHECKOUT, A MINIMUM RPM OF
7US FOR THE J85 ENGINLS IS RECUMMLNUEu FOR XV-
5A FAN MODE OPERATION. THE ENGINE AIR INLLT
SHO'VS EXCELLENT PERFORMANCE THkOUGHUUr ITS REwUIREjj
OPERATING ENVELUPL, A MINIMUM TUTAL PhESSURL
RECOVERY oF 98*ht IS AVAILABLE FOR STATIC OPERATION U
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CUNrROL NO* /ZOMO7

AD-6/7 394 1/3
GENERAl. ELECTRIC Co CANCINNATI OHIO AUVANCEO ENGINE AND

TEChNOLOGY UEPT

ONE-FIFTH SCALE INLET M1ODEL WIND TU14NLL TLST REPORT,
VOLUME I. 4U)

I MAR 6b 2qbP

REPT, Nu. 154-VOL-1
CONTRACT: DA'4-'177-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: REPT, ON XV-SA LIFT FAN
FLIGHT HLSEAkCH AIACRAF'T PROGRAM, SEL ALSO Au-

bq7 39be

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, MODEL
TEsTb), (*RESEARCH PLANES, MUDEL TESTS), AIND

TUNNLL MUDLLS, AIRPLANE MODELS, INSTKUMENTATION,
TABLLSt TEsT EWUIPMENT# LIFT, FANS,

I PROPULSIUN IU)

IIDENTIFIERS: V-S AIRCRAFT (U)

SUMMARY TABLES. GRAPHS, MODEL DESCRIPTION,
INSTRUMENTATIONt$ COIIDITIONS TESTEU, VALIDITY OF DATA
AND OTHLR 114FORMATION ARE PRESENTED. IU)
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UNCLASSIFIEU

UDC RNEORT BIBLIOGRAPHY bEARCH CUNTRUL NUO /LOM07

AU-6'7 39t 1/3
GENRAL. ELECTRIi. CO CINCINNATI OHIO AUVANCEO EN41NE ANO
TECHNULUGY UEPT

ONE-FIFTH SCALE INLLT MODEL WIND TUNNLL TLST REPORT, (
VOLUME I-I (U)

MAN 66 61uP
REPT. NO. 15'4VOLOZ
CONTRACT: OA-'4-177-TC-715

UNCLASS!FIED REP~ORT

SUPPLLMENTAHY NOTL: KEPT. ON XV-SA LIF-I FAN
FLIGhT RESEARCH AIHCR•AFT PROGRAM. bEE ALSO Ap-
6q7 394t AU-649 J96.

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANEEb, MUDtL
TESTS), (*RESEARCH PLANES, MUDLL TLSTS)t
TAbLES, IIND TUNiiEL MODELS, AIRPLANE MUDELs,
LIFT, FANS, PROPULSIUN, bUBSONIC
CHARACTERISTICS (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

TABULATED DATA AHE PRESENTED FOR THL LO* 5PEED
TESTS (MACH 0 TO J,2). (U)
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UNCLASSIFIED

uDC REPORT BIBLIOGRAPHY SEARCH CONrROL NU. /Z•MO/

AD-647 396 1/3
GENERAL ELECTRI. CO CINLINNATI UHIO AUVANCED LNGINE ANDTECHNOLOGY DEPT

ONE-FIFTH SCALE INL4T MODEL WINO TUNNEL TEST REPORT,
VOLUME Ili* (U)

MAN 65 2SUP
R!PT# NO. 1S'-VOL.3
CONTRACT: DA-'4-177-TC-715

UNCLASSIFIED REPORT

I SUPPLEMENTARY NOTL; REPT. ON AV-$A LIFT FAN
FLIGmT RESEARCH AIrCRAFT PROGRAM. SEE ALSO AD-
6q7 395.

DESCRIPTORS: (oVERTICAL TAKE-OFF PLANE5, MODEL
TESTS)t (*RESEARCH PLANES, MODEL TESTS),
TABLES, *IND TUNNEL MOuELS, AIRPLANE MODELS4
LIFT. FANS, PROPULSION, SUBSONIC
CHARACTERISTICS (U)

IDENTIFIERS; V-5 AIRCRAFT (U)

TABULATED DATA ARE PRESENTED FOR THE hIGH SPEED
TESTS (MACH O.e To U.B5). (U)

1199
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UNCLASSIFIED

DO;. AEPONT B|BLIuGHAPHi SEARCH CONTROL NO* /LOM07

AD-64d uO6 1/3 21/5

GLNERAL ELECTRIC CO CINCINNATI OHIO ADVANCED EN4INE AND
TECHNOLOGY DEPT

INSTALLATIONs OPERATION AND MAINTENANCE INSTRUCTIONS
FOR X353-bS AND X376 FANSo (U)

66 '42/P
RLPT. NO# 124
CONTRACT: UA-9q-177-rC-715

UNCLASSIFIEO REPORT

SUPPLCMENTARY NoTe: KEPT, ON XV-tA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PKORAMO

DESCRIPTORS: (*VLRTILAL TAKE-OFF PLANES, FANS)t
(*RESEARCH PLANES, FANS), (*FANS#
PROPULSION), TUR60JET ENGINES, LIFT,
UPERATIONt MAINTENANCE, ItSTHUCTION MANUALSt
ASSEMBLING (U)

IUENTIFIERSI V-5 AIRCRAFT (U)

TmE X353-bB.PROPULSION SYSTLM CONSISTS OF A
JUS-GE-5 TURBOJeT ENGINE (LESS AFTERBURNER%
USEU AS A GAS GrNERATOR, A DIVERTER VALVE TO DIRECT
THE GAS FLOW, AND AN X3b3-Sb LIFT FAN EQUIPPED
WITH VECTORABLE DISýWHARQE LOUVERS* THE X376
PITCH TRIM CONTROL FAN UERIVEs ITS POWER FROM TURBIE
DISCHARGE SLEED OF JOS-GE-S TURoOJET ENGINES
(LES AFTER-BUR,•EfS)* THE X376 IS A PARTIAL
ADMISSION TIP TURbINE-DHIVEN FAN WHICH IS CONNECTED
TU THLE J85 ENGINES rHROUGH AIRFRAME-PROVIDEO
DUCTTING. THE FAN EMPLOYS TWO SEPARATE SCROLib
CONTAININ6 THE rURBINE INLET NOZZLES; THIS FEATURE
PRUVIoES FOR ON4-ENuINE-OUT OP8ATIUN, (U)
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U NCLASSyFIED

ODC REPORT BIBLIUGRAPHY SEARCK CONTROL NO, /XOn07

AJ-61io 007 1/3
GENERAL ELECTRIC LO CINCINNATI uHIO ADVANCED ENUINE AND
TLCHNULOGY DEPT

STRLSS REPORT* , OE LANUING GEAR AS.Ei1BLYO (U)

NOV 63 31dP
RLPTo NO* i33

CONTRACT: DA-'4'-77-TC-715

UNCLASSIFIED REPORT

SUPPLýMENTAXY NOTE; KEPT# ON XV-ýA LIFT FAN
ILIGHT RESEARCH AIRCRAFT PROGRAM.

DESCRIPTORS: (OVERTILAL TAKE-OFF PLANES, LANDING
I(EAR), (oRtSEARCH PLANES, LANDIN4 GEAR),
IOLANDING 4EAR, bTHEbSES)o NOSE "HEELS#
MECHANICAL FASTEWERS, FANSt OLFT, PROPULSION (U)

IUENTIFIERS: V-S AIRCRAFT (U)

THE REPORT CONSISTS OF DATA SUBSTANTIATING THE
STRUCTURAL INTE4RITY OF THE NOS4 LANDING GEAR
ASSE1bLY AND THL TRUNNION PIN5 REQUIRED FOR
ATTACHMENT TO THE AIRPLANe. (U)

ikii
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UNCLASS IFIED I

ODC REPO;RT bIBi-IUGHAPHY bEARCH CONTROL NO. /ZOMO0

AU-6S5 U99 2U/4 /
DAVID TAYLON MODEL dASIN nASHINtsTON D C ALRODYNAMICS
LAB

WINU-TUNNLL INVESTIGATIUNS ui; A I/2U-SCALE POWERED
MODEL OPEN-OCEAi V/STOL SEAPLANE. (U)

DESCRIPTIVE NOTE: SUMMARY MEPT.,
JAN 67 4?P THOMASORICHARD 0o

RLPTo NOt DTM6-21819 OTM6-AEHO-I:06

UNCLASSIFIED tiEPtNT

DESCRIPTORS' (*SEAPLANE5, HOOEL TESTS),
(*VERTICAL TAKE-OFF PLAq6Ss AEROIYNAMIC
CHARACTERISTICS), CONVERTIbLE PLANES, FLIGHT,
5TALLING W1ING-BODY .ONFIGURATIONS, CANARD
LONFIGURATIONs CENTER OF GRAVITY, TI.T WINGS,
UESlINo HOVERING (U)

LOW-SPEED WIND-TUNNEL TESTS WERE CONDUCTED ON A I/
20-SCALE POWEREU MOuEL OF A PROPOSEU OPEN-OCEAN V/
STOL iEAP6AivE DeSIG~o HOVER AND TRANSITION POWER
REQuIREU ANU CLIMo AND UESCENT SPEEOS AT VARIOUS
FLIGHT PATH ANGLES OERE DETLRMINED. THE EFFECT OF
FULL-SPAN SPOILLRS UN WIN6 AND CANARD STALLING
CHARACTERISTICS THROUGH TRANSITION vsA5 BRIEFLY
INVeSTIGATEDo A COMPARISON UF CRUI.SE PERFORMANCE
OF THE SEAPLANE AND A CONVENTIONAL TRANSPORT OF
EwUIV'ALENT SIZE 4AS MADLo AFTER CORRECTION OF THE
SEAPLANE MODEL CRUIbE LIFT LURVE ANU DRAG POLAR TO
FULL-SCALL HEYNOLUS NUMdER, CRUISE PERFORMANCE OF
THE SEAPLANE VWAS FOUND TO COMPARE FAVORABLY WITH THAT
OF fHe CZ"NVENTIUNAL MONOPLA|4E, IN THE TRANSITION
MODEo THE MODEL 13 LONGITuDINALLY UNSTAt3LE AT HIGH
*INq TILTS AND UINECTIONALLY STABLE AT ALL WING TILTS
FOR THE INITIAL CLNTER-OF-GHAVITY LOCATION. WITH
THE PRESENT RELATIONSHIP OF WINbs CANARD, AND CENTER
OF 4RAVITYo THE MUDEL CANNOT BE TRIMMED IN PITCH BY
VARYING ONLY INCIUENCE OF THE CANARD WITH UNIFORM

TfROST SETTINi ON ALL ENGINES. DIFFERENTIAL
THRUSTo THE MECHANIbM ENVISIONEU FOR HOVER CONTROL,
IS NECESSARY FOR PITCH TRIM AND CONTROL THROUGHOUT
MUST uF THE TRAiqSITION MOUE. (AUTHO H ) (U)
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U1NCLASSIFIED

UDOC REPORT BIBIOGHAPHY SEARCH CONTROL NO. /LOMO7

AU-653 563 1/3
GENERAL ELECTRIC CL CINCINNATI UHIO ADVANCED EN4INE AND
TECHNOLOGY DEPT

FUSELAGE STRUCTURAL ANALYSIS* VULUML is SHEAR AND
BENDING* (U)

FE8 6q 23'v
RLPTo Noe 144-vr('I,- I

CONTRACT: UA-4% 177-1C-715

UNCLASSIFIEL REPORT

SUPPLEMENTARY NOTt: REPT. ON XV*bA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PRORAM. SEE ALSO
VOLUME 2o AD-653 5649

DESCRIPTORS; (OVLRTICAL TAKE-OFF PLANES,
FUSELA6E$)o (*RESEARLH PLANES, FUSELAGES),
(*FUSELAGESo STRUC'iURAL PROPERTILS)o SHEAR
bTRLSSESt uENDING9 LIFT, DUCTED FANS, ANALYSIS,
LOADING(MECHANICS)o TABLES (U)

IUENTIFIERS: V-5 AIRCRAFT (U)

THE FINAL STRESS ANALYSIS OF THE U. So ARMY
XV-bA LIFT FAN RESEARCH AIRCRAFT FORWARD AND AFT
FUStLAGE SECTIONS 15 PRESENTED. THE FOR*ARD AND
AFT StCTIONS OF THE FUSELAGL ARE CONVENTIONAL
A:RtkAFT SEMI-MONOCOQUE STRUCTURES, AND THE CENTER
SECTION 15 A aELOLD TUBULAR SpACE TRUSS. THE
ANALYSIS OF THE LONtaITUDINAL BENDING MEMBERS AND
SKINS OR jeEdS IS CONTAIHEDo THE PRIMARY INTENT OF
THE REPORT IS TO PRvVIDE A TABULATION OF INTERNAL
SHEAR AND BENDING STRESS DIsTRIdUTIONS FOR THE FINAL
CRITICAL LOAO!Nq CONDITIONS. CRITICAL MARGINS OF
SAFETY OF PRIMARY COMPONEiqT5 ARE COMPUTED.
STRUCTURAL ADEQUACY WAS ALSO DEMONSTRATED BY PROOF
TESTS SIMULATIN4 THE CRITICAL CONDITIONS. ALL
LOADS SHOoN ARE ULTIMATE VALUES. (AUTHOR) (U)
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UNCLASSIFIED

1OO REPORT BIBLIOGKAPHY SEARCH CONTROL NO. /SOMO7

AD-oS3 564 1/3
GENERAL ELECTRIC C0 CINLINNATI OHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

FUSELAGE sTRUCTURAL ANALYbIS. VULUME |io CENTER
FUSELAGE AND ENGINE MOUNT$. (U)

FEd 64 '43dP
REPT. NUo 144-VOL-2
CONTRACT: OA-44-177-fC-715

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: REPTo ON Xv-5A LIFT FAN
FLIGHT RESLARCH AIRCRAFT PROfaRAM9 SEE ALSO
VOLUME It A0D653 563.

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANES,
FUSELAGES), (*REbEARLH PLANES, FUSELAGES),
(OFVSELAGES* STRUCTURAL PROPERTItS)t (*ENGINE
MOUNTS, STRUCTURAL PROPERTIES), AIRCRAFT ENGINES#
ANALYSIS, LIFT, UUCTED FANS, PROPULSION*
SUPPORTSo LOADING(MECHANICS), ENGINE
STRULTURES, EXHAUST PIPES, TABLES (U)

ILENTIFIERS: V-5 AIRCRAFT (U)

THE STRUCTU4AL ANALYSES OF lhC FUSELAGE SPACE
FOAmEv ENGINE MUuNTS AND rHE PROPULSION SYSTEM
SJPPORTS OF THE U. be ARMY AV-SA LIFT
FAN RESEARCH AIRCRAFT ARE PRESENTEDo THE
SPACE FRAME INTERNAL LOADS ANALYSIS *AS PERFORMED
UTILIZING THE IdM 7U4 CUMPUTER PROGRAM DEVELOPED IN
CONJU4CTIUN wITH THL XV-SA "ING BASIC COMPONENTS
AIwALYvIs. THEREFORE, MUCH OF THt REPORT IS MADE UP
OF THE LEFLECTIONS AND INTERNAL MEMBER LOADS PROGRAM
OUTPUt FOR THE SEVERAL LOADING CONDITIONS
IvVLSTIGATED. TtiE SPACE FRAME MEMBER CRITICAL
LOADS ARE SUMMANIZEV ANU MEMBER ALLUWABLES AND
MANR[INS OF SAFETY ARE PNESENT•Do THE PROPULSION
SYSTEM, JNClUDING Ci:OSSOVLFf DUCTS, TAILPIPE AND
FORaARD ENGINE bUPPQRT IS REVIEaED AND SUPPORTING
STRUCTURE A14ALYIEU FOR CRITICAL LOADING CONDITIONS.
(AUTHOR) (U)
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UNCLASSIFIED

I C REPORT B IOG1APHY SEARCH CuNTROL NOD /LOMG?

AU-65j b6S 1/3
GENERAL ELECTRIc .0 CINCINNATI OHIO ADVANCED ENuINE AND

ii TECmNOLOGY DEPT

i STRUCTURAL ANALYSIS IIN• dASIC COMPONENTSo (U)

PTOCT 63 39dP
RLPT9 NO* 13U
CONTRACT: UA-4q-177-TC-715

'I UNCLASSIFIED rEPORT
I SUPPLEMENTARY NOTE: REPTo ON XV-bA LIFT FAN

FLIGHT RESLARCH AIRCRAFT PRO4RAMo

DESCRIPTORS; (eVERTICAL TAKE-OFF PLANES, RINGS)t
S|(*RESEARCH PLANES, WINGS), (*WINcSo STRUCTURAL

PROPERTIES), ANALYbIbo LIFT, DuCTED FANS*
STRUCTURAL PARTS, STRESSES,
LOADING(MECHANICS)o TABLaS (U)

IDENTIFIERS: V-5 AIR(,RAFT (U)
j THE STRUCTURAL ANALYSIS OF THE dASIC WINGSCOMPONENTS UF THE U. So ARMY XV-SA LIFT

FAN RESEARCH AIRCRAFT I5 PRLSENTEDo THE
BASIC STRUCTURAOF OMPONENrs Op THE *ING ARE COMPOSEDOF THE TWO SPARSr THE WIN4 LEADING EDGE TORquE BOX,
AND THE SKINS AND RIBS OF TutE PANEL OUTBOARD OF THELIFT FAN. A COMPLETL DI1ITAL COMPUTER PROGRAM
APPLILAdLL TO THIS AND OTHER HI4HLY REDUNDANTSTRvCTUREb wAS uEVELOPEUo SINCE THIS PROGRAM WAS
USEI IN THE STRUCTUNAL ANALYSIS AND DESIGNo THE
DLFLECTIONS, INTERNAL LOADS$ AND INTERNAL STRESSES
FOR CRITICAL FLIGHT CONDITIONS ARE SUMMARIZED IN THE
FORM UF PRINTED COMPUTER OUTPUT, (AUTHOR) (U)

I~t
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UNC4ASSIFIEo

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NUo /ZOM07

AUL-65s 586 1/1 6/S
GLNLRAL ELECTRIC LO CINCINNATI OHIO ADVANCEO EN41NE AND
TLC1NULOGY vEPT

WINU TUNNLL TEST REPORT CUNVENTIONAL MODEL. VOLUME
. LO66 SPEED FORCE AND MOMENT DATA. (U)

JAN 6' 4 1P
RtPTo NUD IQl-VO&-I
CONTRACT; DA-4q-177-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NoTL: REPT. ON XV-bA LIFT FAN
FLIGHT RESLARCH AIRCRAFT PROGRAM. SEE ALSO
VOLUME 2t AD-653 568 AND VOLUME 39 AU-653 569.

Am

DESCRIPTORS; (*VLRTCAL TAKE-OFF PLANES, SUBSONIC
CHARACTERISTICS), toNESEARCH PLANES, MODEL
TEST5)o RIND TUNNEL MODELS, uUcTED FANS, LIFT,
FOkCL(MECHANICS)o MOPIENTSt TABLEb (U)

IVENTIFIERS: V-S AIRCRAFT (U)

THE REPORT PRESENTS THE RESULTS FROM THE WIND
TUNNEL TESTS OF A 1/8-SCALE CoNvENTIONAL MODEL OF THE
U. 5. ARMY AV-SA LIFT FAN FLIGHT
RLSEANCH AIRCRAFT. THE TESTS *ERE PERFORMED TO
DtTE1RMINE THE SUBSONIC AERODYNAMIC CHARACTERISTICS OF
ThE XV-SA I:4 ITS COIWVENTIONAL FLIGHT
CON0FIURATIuNs 4OLUUE I CONTAINS THE TABULATED
FORCE ArND MOMENT DATA FROM iHE LOW SPEED (M u
0.265) TESTS. (U)
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UNCLASSIFIED

uOc REPORT 3IBLIUGRAPHY SEARCH CONTROL NO. /ZOM07

AD-653 b6d 1/1 1/3
GLNERAL ELECTRIC CO CINCI.oNATI OHIO ADVANCED ENCSINE AND
TECHNOLOGY DEPT

WINu TUNNEL TEST REPORT CONVENTIONAL MODEL. VOLUME

II. LOW SPEED PRESSURE AND HINGE MOMENTS. (U)

JA;w 6'4 34'P
REPT. NO. IQi4VOL.2
CUNTRACT; UA-'4-177-1C-715

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: REPT9 ON XV-SA LIFT FAN
FLIGmT RESEARCH AIRCRAFT PRO4RAMe SEE ALSO VOLUME

Is AU'653 i66 ANU vOL6ME 3. AD-6b3 569.

DESCRIPTORS: ('VERrICAL TAKE-OFF PLANES, MODEL
TESTs). (*RESEARCH PLANE5, MODEL TESTS),

MOMENTS, PRESSURE, WIND TUNNEL MODELs LIFT,
UUCTED FANS, TABLESo AERODYNAMIC CONTROL SURFACES,
AERODYNAMIC CHARACTERISTICS (U)

IDENiTIFIERS: V-5 AIRCRAFT (U)

ST~THE REPORT PRESENTS THE RESULTS FROM WIND TUNNEL
4 TLSTS OF A ONE-EI1HTH SCALE CONVENTIONAL MODEL OF THE

U. Se ARMY AV-SA LIFT FAN FLIGHT
RESEARCH AIdCRAFTo VOLUME I1 pRESENTS HINGE
MOMENT COEFFICIENTS AND PRESSURE DATA IN PLOTTED AND
TABULAR FORM WITH PLRTINENT DETAIL EXPLANATORY
INFoRmATION, PRESSURE AND HINGE MOMENT DATA WERE
NOT RECOROED DURING THE SECOND PHASE OF THE LOW SPEED

TESTING. (AUTHOR) (U)

ii
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,UNC&.ASSIFIED

DOC REPOHT 61BLIOGRAPHY SEARCH CUNTROL NO. /LOM07

AU-653 569 1/1 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCED EN4INE AND
TECHNOLOGy DEPT

WINO TUNNEL TEST NEPMRT CONVENTIONAL MODEL. VOLUME
III, HIGH SPEED (MACH a O.sI To Uo9)o (U)

JAN 64 5'i7P
REPT9 NO. 1q1-VOL-3
CuNTRACT: DA-44-177-TC-715

UNCLASSIFIEO REPORT

SUPPLEMENTARY NOTE; REPT. ON XV-bA LIFT FAN
FLIGHT RESEARCH 4IRCRAFT PRO4RAM, SEE ALSO
VOLUME It AD-653 566 AND VOLUME 2s AD-653 56e.

DLSCRIPTORS: (eVLRTICAL TAKE-OFF PLANESt SUBSONI(.
CHARACTERISTICS), (*RESEARCH PLANES, MODEL
TESTS), WIND TUNN4EL MODELS, LIFT, DUCTED FANS,
AERODYNAMIC CONTROL SURFACES. MOMENTS, AERODYNAMIC
CONFIGURATIONS, TABLES (U)

IUENTIFIERS: V-5 AIRCRAFT (U)

THE VOLUME PRESENTS THE RESULTS OF HIGH SPEED WIND
TUNiqEL TEST OF A ONE-EI1HTH SCALE MODEL OF THE
UOS. ARMY XV-SA LIFT FAN RESEARCH
AIRCRAFT. THE TESTS SERE CONDUCTED AT THE
DAVID TAYLOR MOOEt. BASIN 7 A 10 FOOT
TRANSONIC WIND TUNNEL FACILITY.
CONVENTIONAL MOOEL FORCE, PREsSURE, AND HINGE
MOMLNr DATA WERL OBrAINEb OVER A MACH NUMBER RANGE
OF #'4U TO 99U AND PITCH ,AN'D SIDESiLP RANGES OF -4 TO
15 OEGREES AND -S TO +5 DEGREES RESPECTIVELY.
THE COMPLETE AIRCRAFT WAS THE PRIMARY CONFIGURATION
TLSTEos WITH THE MAJORITY OF THL VARIATIONS BEING IN
CONTROL SURFACE AND STABILIZER bETTINGS9 TESTS
WERL ALSO CONDUCTED 4iTH TH4 VERTICAL AND HORIZONTAL
TAIL SURFACES REMOVED, 6ITH WIN4 FAN UPPER AND LOWER
SURFACE STRUT FAIRINGS REMOVEOl AND WITH EN6INE DUCT
PRESSURE SURVEY RAKL INSTALLEDo (AUTHOR) !U)
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UN1CLAS SIF IED

OUL REPORT 61B.IUGHAPHY SEARCH CONTROL NO. /LOMO/

AU-654 U'I 1/3

GENERAL ELECTRIC CO CINCINNATI OHIO ADVANCEO ENGINE AND
TECmNOLUGy uEPT

CALCULATEU AEIGHT, DALANCL AND MOMENTS OF
INERTIA* (U)

JAN 64 131P
RLPTo NI. 139
CONTRACT: UA-''-177-TC-715

UNCLASSIFIEU REPORT

SUPPLLMENTARY NOTL: KEPT* ON Xv-SA LIGHT FAN
FLIGHT RESEARCH AIMCNAFT PROGRAM*

DLSCRIPTORS: (*VERTIAL TAKE-OFF PLANES, DESIGN),
toREbEARCH PLANE, DOLSIGN), tlEIGmT, •TABILITYI
MOMENT OF INERTIA, LIFTo PROPULSION, FANS,
TAbLLS (U)

IODETIFIERS: V-5 AIRLRAFT (U)

THE RLPORT CONTAINS WEIGHT AND dALAi4CE AND AIRCRAFT
MUM4NT OF INEmTIA DATA IN SUMMARY AND IN DETAIL.
THE SUMMARY DATA IS GIVEN FuR SEVERAL FUEL, FLIUHTTEST INSTRUMENTATION COMBINATIONS CONSIuERED

COMPATIBLE OITH THE FLI6HT TEST PRObRAM.
PERFORMANCE REQUIREMENTS OEME WRITTLN FOR ENDURANCE
MISSIONS UF 2U AND 45 MINUTES AND THEREFORE WEI4HTS
DATA ARE aIVEN FOR THE AIRCRAFT WITH FUEL TO PERFORM
THE:E MISSIUNS 10ITH FL14HT TEST INSTRUMENTATION
INCLUDED, THE DLSIGiN GROSS ,VEIGHT OF THE AIRCRAFT
15 92UU LDSoo AND THEREFORE DATA IS GIVEN FOR THIS
WEI4HTe APPRUXIMATE6Y 8i PERCENT OF THE AIRCRAFT
V4EIqHT OAb UdTAINEO FROM MEASUREMENT OF COMPONENT AND
SUB-ASSEMbLY WEIGH So IN ADUITION, THE AIRCRAFT
ITSELF OAS OEIGHED AND THIS ACTUAL nEIGHT HAS BEEN
USEU TO DLRIVE VARIOUS iRuss wEIGHT LOADING
CONUITIONSo TIE WEI4HT EMPTY GIVEN INCLUDES
ON6Y THOSE ITEMS NEWUIRED BY THE AIRCRAFTi" 5PECIFICAtIU14o IT DUES NOTs FoR INSTANCE9
INCLUDE THE AUXILIARY FUEL rANK NOR INST ;iL4TATION

OR uTHER TEjlPORARY ITEMS INSTALLED FOR INITIAL FLIGHT
TEST PURPUSES@ HORIZONTAL DISTANCES USED WEkEL MEAbURED FROM FUSELAGE STATION LERO VERTICAL

* DISTANCES ARE MEASURED FROM A THEORETICAL PLANE 100
INCHES BELO,' THE FUSELAGE HORIZONTAL REFERENCE PLANE.
(AUTHOR) (U)Ii
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UNCLA$SSIF£ED

UDL REPOfRT BEI8LIOGAPHY SEARCH CONTROL NO@ /ZOMOI

AU-65q U4z 1/3
GENZRAL ELECTRIC CO CINCINNATI UHIO ADVANCED ENGINE AND
TECmNOLOGY )EPT

STRtSS ANALYSIS MAI11 LANDIN4 GEAR& (U)

JAN 64 23aP
RLPT. NO, 112
CONTRACT: UkA4q-177-TC-715

UNCLASSIFIEU REPORT

SUPPLEMENTAHY NOTE: REPTo ON XV-5A LIGHT FAN
FLIGOT RESEARCH AIRCRAFT PRO4RAMe

OLSCRIPTORS: (#VERTICAL TAKE-OFF PLANESs LANDING
GEAR)o (*RESEARCH PLANES, LANDING GEAR),
(*LANLIN6 GEAR, STRESSES)t STRUCTURAL
PROPERTIESo MATHLMATICAL ANALYSIS,
LOADIN4(MECHANICS), LIFT, FAI-S, PROPULSION (U)

IUENTIFIERS: V-5 AIRCRAFT (U)

THE REPORT CONSISTS OF UATA SUBSTANTIATING THE
STRUCTURAL INTEGRITY OF TmE MAI LANDING GEAR SHOCK
STKvTo (U)
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U NCLASSIFIED

UOC REPORT 6I1LIUGMAPHY SEARCH CUNTROL NO, /ZOMO7
AU-654 j43 1/1 1/3 14/2

GENERAL ELECTRIC co CINCItNNATI OHIO ADVANCED TECHNOLOGY
AND DEMONSTRATOR PROGRAMS DEPT
FULL bCALL NIND TUNNEL TEST RLPORTo (U)

JU;N 66 303P
REPTo NUo ,5J
CONTRACT: UA-'44-77-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPT. ON Xv-bA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROqRAM,

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, FLI4HT
TESTINQ)t (*RESEARCH PLANES, FLI4HT TESTING)o
NIND TUN4NELSt HOVENING, AEROUYNAMIC
CHARACTERISTICSo THErMODYNAMICS,
PERFuRmANCL(ENGINELRING)o LIFT. PROPULSIONo
FANS (U)

IDENTIFIERS; V-5 AIRLRAFT (U)

THE TEST PRUGRAM MNLLUDiP AERoDYNAMIC,
THERMODYNAMIC AND MLCHANICAL EVALUATION OF THE
COMPLeTE FLIGHT TYPL AIRCRAFT SYSTEM AT FkIGHT SPEEDS
EWUIVALENT TO HuVER UP THROUGH 100 KNOTS IN BOTH THE
CONVENTIONAL AND FAN PO#ER MODES O FLIGHT. THE
REPORT SUMMARIZLS THE MORE IMPORTANT AERODYNAMIC
PERFORMANCE OBTAINEU DURING THE TEST PROGRAM. THE
DATA ARE eRESENTEO %RAPHICALLY IN COEFFICIENT FORM TO
PROVIDE A rONSISTENT BASIS OF COMPARISON. THE
AERODYNAMIC RESULTS OBTAINED DURING THESE TESTS MAY
BE SUMMARIZED BY SAYING THAT THL AIRCRAFT, AS
DESIGNED AND TE$TLD, HAS ADEQUATE CONTROL PO*ERo
LIFT, HORIZO14TAL THRUST AN0D STATIC STABILITY TO
PERMIT SAFE TRANSITIONAL FLIGHT BETAEEN A HOVER LIFT-
OFF AND CONVERSION TO THE JET MODE OF FLIGHT. THERESULTS OF THIS *INU TUNNEL TEST PROGRAM HAVE PROVEN
TO dE A VALJABLZ ASSET DURING CONDUCT OF THE FLIGHT

L. TEST PROGRAM* UbING THESE DATA$ PREDICTIONS OF
AIRCRAFT PEkFORMANCe HAVE BEEN VERIFIED BY ACTUAL
McASUNEU FLIGHT DATA# (AUTHOR) (U)
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UNCLASSIFIED

)Oc REPOmT 8IBLIUGKAPHY SEARCH CvNTROL NO* /LUMO/

SAU-6b' 783 1/1 1/1
LUCKHEEU-4EU•IA LO MARIETTA

FULL SCALL TESTS UF THE XV-1A HUMMINGBIRD IN THt AM&S
40 A b0 FOOT hiNu TUNNEL, (U)

JAN 6b 324P
REPTe NU. ER-7634
CONTRACT: UA-4Q-177-rC-7/3

UNCLASSIFIED REPORT

DESCRIPTORS: (eVERTICAL TAKE-OFF PLANES, FLIUHT
TESTING), 11OVERIIiGt TESTS# WINo TUNNELS,
AEROUYN'AMIC CHARACTEHISTICs: PITCH(MUTION)s
YA~s ANGLE or ATTACK (U)

IDENTIFIERS: V-4 AIRCRAFT (U)

THE TESTS CONSISTED OF '1 RUNS ANID A TOTAL OF 9414
TCST POINTS* TESTS wERE CoNuUCTE) OVER A RANGE OF
SPEEoS IN ALL PHASES OF FLI4HT FROM HOVER THROU4H
TRA14SITION TO CONVENTIONAL FLIGHT. PITCH AND YAW'
RUNS, AS OELL AS CONTROL. EFFECTIVLNESS RUNS IN ALL
TnREE MODES wERE MALE, A1ANY OF THE PITCH RUNS WLRL
MADE oELL INTO THE 5O-CALLEU DEEP STALL ANGLE OF
ATTACK RANGE. (AUTHuR) IU)
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UNCLASS IFIED

OD. REPORT BIBLIOGNAPHY SEARCH CuNTROL NO, /4OM07

AL-6S* U7Z 1/3 i/b
AI'R FURCE FLI61 HT JYNAMICS LAB WRIGHT-PATTERSON AFB
OHIO
EXTERNAL VISIBILITY CRITERIA FOR VTOL AIRCRAFTo (U)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT, I JUL 65-1 JUL
66,

-MAR 67 6bP ROBERTSED*AxD 0o I
' REPTo No# AFFDL-TR-67-27

P0GJ: AF-'125
TASK: 1IASUI

UNCLASSIFIED REPORT
DISTRIBUTION; NO FOREIGw #jTHoUT APPROVAL OF AIR
FORCE FLI4HT DYNAMICS LABORAToRY, ATTN; FDFRo
,-P AFB, OH1Oo

D[,SCRIPTORS; (#VERTIý.AL TAKE-OFF PLANES, HUMAN
ENMINEERING), (oVISIILITY, VERTICAL TAKE-OFF'
PLANES), PILOTS, SPELIFICATIUNS, COCKPITS,
LANOINGS, DESIGN (U)

IVENTIFIERS: V-4 AIRCRAFT, V-5 AIRCRAFT, X-22
AIRCRAFT9 C-'42 AIRCRAFT (U)

Tht REPORT CONTAINS A DISCUSSION OF SOME
INF6UENCING FACTORS WHICH AFFECT THL PHYSICAL AbILITY
OF', .H. PILOT TO SEE EXTERNALLY FROM THE AIRCRAFT
ALO'NG WITH THE RESTOICTIOiNS THEY PRESENT TO THE FIELD
OT VIEW* VISIUILITY DATA ARE pRESENJED ON FOUR
EAPERIMENTAL VTUL AIRCRAFT, Xv-'A, AV-SA,
X-Zo AND XC-1q2A* IN THE FORM OF BINOCULAR
PHOTOGRAPHS* A CRITERIA TOOL IS PROVIDED BY
ESTABLISHIN4 THE i)EeRESSIUN ANGLE OF THE SPHERICAL
COONDINATE SYSTEM Aa A PARAMETER TO DETERMINE THE
VISIBILITY REQUIREMENTS FOR THE TERMINAL LANDING
PHASE OF A VTOL AIRCRAFT* FINALLY, AN
ABBREVIATED SET OF TABLES Is PRESENTED TO TRANSFER
THE °DEGREES-TO.TmE-SIDE AND DEaREES-DOOON COOROINATE
A14GLES TO THE ANGLES OF THE SPHERICAL COORDINATLSYSTEM* (AUTHOR) (U)F
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UNCi.ASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LOM07

AU-657 321 1/1 /
AIR FORCE FLIGHT UYNAMICS LAB WRIGHT-PATTERSON AFB
OHIO

I1

EFFECTS OF iUST VELOCITY SPATIAL DISTRIBUTIONS ON
LAT.RAL-DIRECTIONAL RESPOiWSt OF A VTOL AIRCRAFT. IU)

DESCRIPTIVE NOTE: FINAL REPT9 OCT 65-FEB 67,

JUN 67 37P SWAIM9ROdERT L. ;CONNORS*
ALONZO .. o

RLPT. 0U9 AFFDL'TR-67-93
PkOJ: AF-8219
TASK: a219U3

UNCLASSIFIED REPORT

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, $GUST
LOADS), (OROLL, HOVERING), VELOCITY,
MOMENTS, YAW, TURBULENCE, FLIGHT CONTROL
bYSTEMSt EWUATIONS OF MOTION, FUSELAGES (U)

THE EFFECTS OF SPANnISE DISTRIBUTION OF
LON4ITUUhINA6 ANU VERTICAL COMPONENTS OF GUST VELOCITY
AND LUNGITUUINA6 0ISTRIdUTION OF THE LATERAL
COMPONENT ON THE LATERAL-OIRECTIONAL RESPONSE OF A
HOVERING VTOL AIRCRAFT ARE ANALYZED. RESULTS
SHOv THAT SPANWISE EFFECTS OF THE LONGITUDINAL AND
VLRTICAL COMPONLNTS ARE NEG6IGIdLE, AND THE
LONGITUDINA6 DISTRIoUTION OF TH. LATERAL COMPONENT IS
SIGNIFICANT IN COMPUTIN4 THE pOoER SPECTRAL DENSITIES
OF GUST-INDUCED SIDE FORCE, YAWING OIMMENTt ROLLING
MOM4LNT9 Ai4D THE AIRCRAFT SIUEsLIP, YA*t AND ROLL
RuOT-MEAN-SWUARE RESPONSE ANGLEbe IF THE GUST-
INDUCED ANGLEb OF ATTACK ANO SIDESLIP ANGLES ARE IN
THE NONLINEAR RANGE OF LIFT CURVE SLOPE, THE ABUVE
CONCLUSIONS, WHICH ARE dASEU ON LINEAR AERODYNAMIC
THEURY, MAY NOT HOL) ANU AN ANALYSIb BASED ON
MOMENTUM TRANSFER OF GUST EiNERGY TO THE AIRCRAFT IS
RECOMMENDED, FLvf FIELD INTERACTION EFFECTS DUE TO
ENGINE INTAKE ANO EAHAUST ALSO WERE NOT CONSIDERED,
(AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /iOMO/

AU-657 989 1/3
GtýNLRAL ELECTRIt. CO CINCINNATI OHIO ADVANCED ENbINE AND
TECANOLOGY UEPT

STRUCTURAL TEST RLSULTS. oU)

MAN 6' 365P
LREPTs Not IQ4b

CONTRACT: UA-'4-177-TC-715

UNCLASSIFIED REPORT

J SUPPLEMENTARY NOTL: NEPT. ON XV-SA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM*

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANES,

AIRFRAMES), (*RESEARCH PLANES, AIRFRAMES)o
(*AINFRAMES, TESTS), FUSELAGES, SUPPORTS,
LOADING(MECHANICi)s LIFT, FANS, STRUCTURAL
PROPERTIES (U)

IDENTIFIERS: V-S AIRCRAFT (U)

THE DETAILED STATIC TEST PROCEDURES DESCRIBED COVER
THE 23 PROOF TEbTS AND THE ONE ULTIMATE TEST TO BE
ACCJMPLISHEo ON THE XV-5A AIRCRAFT. THE
PRO(EPURES INCLUDE AIRPLANwE SUPPORT SYSTEMS, LOADING
ARRANiEMENTS ANO METHODS OF LOAD APPLICATION, ALONG
WITH DETAILED LOAD REACTING STRUCTURES AND LOAD
CYLINDER ARRANGEMENTS. TABLES ARE 'AESENTED BY
WHICH LOAD CYLINDERS MAY bE CALIBRATED PRIOR TO EACH
TEST. INSTRUMENTATION DETAILS ARE PROVIDED SHOWING
LOCATION OF BOTH $TRAIN AN'D DEFLECTION MEASURING
EQUIPMENT AND TIMES DURING oHICH SPECIFIC
MEASUREMENTS ARE TO BE MADE. DATA RECORDING
DEVICES ARE ALSO INUICATED, (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGNAPHY SEARCH CUNP16L NO. ILOM07

AD-657 990 1/3
GENERAL ELECTRIC CO CiNLt 4INATI OHIO ADVANCED EN',INE AND
TECHNOLOGY OEPT

FINAL DESIGN WEIGHT REPORT, (U)

JUN 65 139P
REPT. NO* 159
CONTRACT: DA-''-177-TC-715

UNCLASSIFIED REPOHT

SUPPLEMENTARY NoTE: REPORT ON XV-SA LIFT FAN
FLIGHT RESEAR(CH AIRCRAFT PROGRAM*

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANESo DESIGN)#
(*RESEARCH PLANE5o DESIGN), oEIGHTs MOMENT OF

IUENTIFIERS: V-5 AIRCRAFT (U)

THE REPORT CONTAINS WEIGHT AND bALANCE DATA IN
SUMMARY AND IN DETAILo THE SUMMARY UATA ARE GIVLN
FUR SLVERAL FUEL ANu FLIGHT TEST INbTRUMENTATION
CUMUINATIONS CONSIDLRED COMPATIILE W:TH THE FLIGHT
TEST IRUOGRAP19 PERFORMANCE RtQUIREMENTS 4ERE
WRITTLN FUR ENDURANCE MISSIONS OF 2u TO 45 MINUTES
AND THEREFORE WLi1HT5 DATA ARE GIVEN FOR THE AIRCRAFT
WITH FUEL Tu PERFURM TdESL MISSIONS NITH FLIGHT TES1
INSTRUMENTATION INCLUDEU. THE DESIGN GROSS *EIGHT
OF THE AIHCRAFT IS 9200 LBS*$ AND THEREFORE DATA ARE
GIVLN FOR THIS *aEIGhTo (U)
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UN1CLASSIF IED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /LOMO7

AU-657 991 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO ADVANCED ENuINE AND

TECmN3LOGV DEPT

INSTALLED SYSTEMS FUNCTIONAL TEbT-PROCEDURE. (U)

NOv 63 86P
REPT. No@ 136
CUNTRACT: A-4q'-177-TC-71S

UNCLASSIFIED REPORT

SUPPLEMENTARY NoTi: REPT. ON XvSbA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM*

DLSCRIPTORS; (*VERTICAL TAKE-OFF PLANES, AIRCRAFT
EQUIPMLNT)o (ORESEARCH PLANES, AIRCRAFT
LQUIPMENT), (OAIRCKAFT EWUIPHENT, TESTS),
PERFURmANCE(ENGINEERING)s LIFT, FANS,
PROPULSION, CONTROL STICKS (U)

IUENTIFIERS; AIRCRAFT (U)

THE PURPOSE OF THLSE TESTS IS TO DEMONSTRATE THAT
THE XV-5A AIRCRAFT SYSTEMS FUNCTION IN ACCORDANCE
WITH THE uESIGN REQUIREMENTSs THE TESTING
PROCEDURE 15 DIVIDED INTO 12 MAJOR TESTS. THE
ORDER OF APPEARANCE IS THE DESIRED CHRONOLOGICAL
ORDER* WHEN THE AIR(.RAFT IS RECEIVED FOR
FUNCTIONAL TESTS, THE HYDRAULIC AND PNEUMATIC SYSTEMS
WILL HAVE BEEN FLUSnEDs FILLED AND dLEO IN ACCORDANCE
WITH RYAN REPORT 14359-69 THE CONTROLS swILL

HAVE dEEN RIGGED IN ACCORDAN4CE hITH RYAN REPORT
1q395-Se (AUThOr) (U)

'I
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UJNCLASSIFIED

DDC REPORT BIBLIOGHAPHY 5EARCH CUNTROL NO. /LOMO7

AD-657 992 Z1/5
GLNERAL ELECTRIC CO CINCINNATI uH|O FLIGHT PROPULSION LAB
DET

XJ53-bB PROPULSION SYSTEM FLIGHT*ORTHINESS TEST
REPURT* VOLUME Is (U)

JAN 63 196P
CONTRACT: VA-4q-177-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON VZ-11 LIFT FAN
FLIGHT RESEARCH AIRCRAFT PHOaRAMo SEE ALSO AD-
b34 95Qo

DESCRIPTORS' (*VERTItAL TAKE-OFF PLANES,
*PROPULSION), (*RESEARCH PLA1 iESv PROPULSION),
FLIGmT TESTrIqie TESTS, RELIABILITY* FANS,
"URSUJET ENGINES# LIFT (U)

IUENTIFIERS; V-5 AIR0RAFT (U)

AN 4353-58 PROPULSION SYSTEM COMPRISED OF TwO
J85-GE-5 TURBOJET ENGINES WITHOUT AFTERBURNERSt
TO Xj53-SB DIVERTEK VALVES, oNE X353-5 LIFT
FAN AND ODiE X37a PITCH TRIM CONTROL FAN WAS
ASSEMdLED AND TESIELt TmE SPECIFIED TESTING WAS
COMPLeTEDs THE 685 'AS 4ENERATORS WERE
UNA.FFECTED BY THE PRESENCE OF THE X353-5B
PP-OPUi.SION SYSTEM, THE OIVEkTER VALVES AND THE
PIT(:H FAN MET OR EXCEEDED PERFORMANCE REQU;REMENTS AT
ALL OPERATING CUNDITIONSD THE LIFT FAN MET OR
EXCLEoEU PERFORMANCL REWUIREMENTS AT ALL BUT ONE
C0NOITION (SINGLE ENGINE LIFT). THERE WERE
ONLY MINOR uISCiEPAi4CIES FOUND IN THE DIVERTER VALVE
AND PITCH FAN HARDWARE AT DISASSEMBLY. THE LIFT
FAN HAD CONSIDERABLE DAMA.IE RESULTING FROM THE
SHEUDING OF A SMALL METAL TAB FROM THE ROTOR DURING
THE LAST ENDURANCE CYCLE OF THE TEST* LIFT FAN
ALUMINUM INLET VANES AND EXIT LOUVERS WERE OF
GENERALLY POOR MANUFACTURIN( QUALITY AND DID NOT
SATISFACTORILY COMPLETE THE TEST@ IT WAS
R.CUMMENDLD THAT k FLIGHTvIORTHINESS RATING BE
ASSIGNEU TO THE X3SJ-SB PROPULSION SYSTEM UPON
SATISFACTORY COMPLETION OF A IOHOUR PENALTY TEST OF
NL4 LIFT FAN INLET VANES AND EXIST 6OUVERSo
(AUTHOR) (U)
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UNCLASSIFIED
DDC REPORT 8B3LIOGRAPHY bEARCH CONTROL NO@ /LON07

AU-65/ v93 1/3 1/1
GEýNERAL ELECTRIC CO CINCIWNATI OHIO ADVANCED EN4INE AND
TECHNOLOGY DEPT

FLIvHTWORTHINESS AND RELIABILITY SUMMARY REPORT- (U)

AUG 6b 186P
REPT. NO. 162
CONTRACT: DA-44-177-1C-715

UNCLASSIFIED REPOHT

SUPPLEMENTAHY NOTE: REPT. UN XV-SA LIFT FAN
FLIGHT RESEARCH AIRCHAFTo

DLSCRIPTORS: (eVeRTICAL TAKE-OFF PLANES, FLIGHT

TESTIN9)o (*RESEARCH PLANES, FLI4HT TESTING),
RELIABILITY, SAFETY, LIFT, FANS,
PERFOJRMANCE(ENGINELRING)t STANDARDS,
PROPULSION (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

ThE DATA INDICATE THAT THE AV-SA AIRCRAFT ISSAFE 'ID AIkoORTHY9 THIS CONCLUSION WAS

SUBSTANTIATED BY ANALYSIS, CROU0D TEST AND FLIGHTTEST* THE XV-bA IS iHOWN TO BE zTRUCTURALLY
SOUND AND SUITAdLt FOR USE IN A FLIGHT TEST PRO4RAM
OF AT LEAST 250 HUU8S. THE AIRPLANE WAS
MANUFACTURED TO EAACTIN4 AIRCRAFT STANDARDS IN CHOICE
AND USE OF MATERIALbs COMPONENTS AND SUbSYSTEMSv AND
WAS MANUFACTUREU ANU TESTED WITH STRICT QUALITY
CONtROL STANDARUS MAINTAINED. SAFETY AND
AIRwORTHINESS OF THL XV-SA VToL AIRCRAFT, USING
THE LIFT FAN COiicEPTs WAS DEMON-TRATED9 FLIGHT
TESTS I11DICATE THAT CONTROLLABILITY IS ADEQUATE AND
IN AGREEMENT RITH ACCEPTABLE STANDARDS* CONTROL 15
SATISFACTORY IN VTOL AND CTOL THROU4HOUT THE
FLIGHT ENVELOPEs AND DURING GROU14D ROLL AND TAXIO
FLUTTtR ANALYSIS, AND EAPERIMENTAL uROUND, *IND
TUNN4EL AND FLIGHT TESTS INDICATE THAT THE AIRCRAFT IS
FREE OF FLUTTER OITMIN THE PRESCRIBED FLIGHT
ENVELOPE. (AUTHOR) (U)

I'
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTRUL NO. /LOM07

AU-651 994 1/3
GLNtRAL ELECTRIC CO CINCI,4NATI UHIO ADVANCED EN41NE AND
TECHNOLOGY uEPT

CALCOULATEU HEAT TRANSFER AND COULIN4 SYSTEM
PERFORMANCE, VOLUME Ile (U)

JUN 65 339P
RLPTo NO. 16UOVOL-2
CONTRAC'r: DA-44-m77-TC-715

UNCLASSIFIED REpOjT
AVAILABILITY: MICROFICHE ONLY AkTER ORI4INAL COPIES
EXHAUSTED@

SUPPLEMENTARY NOTE: REPTo ON XV-5A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PRO4RAMo SEE ALSO
VOLUME to AD-657 995.

DESCRIPTORS; (sV.RTICAL TAKE-OFF PLANES, COOLING ÷
VEiiTILATIN4 ELUIPMENT)g (*RESEARCH PLANES, COOLING
+ vENTILATING EQUIPMENT)o (*COOLING +
VENTILATINCI E'iUIPMENTo PERFORMANCE(ENGINEERING))t
COOLINc1  HEAT TRANSFLRo AIRFRAMES, THERMAL
INSULATIUNt THERMAL ANALYSIS (U)

IDENTIFIERS: V-5 AIRCRAFT (U)

VOLUME II CUNTAINS SUPPORTING DATA INCLUDING TEST
RESULTS PROVIDING THE BASIS FoR ESTIMATES OF EXTERNAL

AIRFRAME HEATING, METHODS USED IN CALCULATION OF
CUOLING SYSTEm PEHFURMANCE AND AN ANALYSIS OF
STRUCTURAL PROTLCTION SYSTEMS. (U)

Ii
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UNCLASSIFIED

DOC REPOkT BIBUIOGrAPHY SEARCH CONTROL NO. tZOMO7

AV-651 995 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO ADVANCED ENGINE AND

TECHNvLOGY uEPT

CALCULATED HEAT TkANSFER AND COOLINba SYSTEM'
PERFORMANCE, VOLUME I. (U)

JUN 66 303P
RLPTo NO* 16U-VOL-1
CUNTRACT: DA-44-177-TC-715

UNCLASSIFIED REPORT
AVAILABILITY: AVAILABLE IN MICRUFICHE ONLY.

SUPPLEMONTANY NOTE: AEPTe ON XV-bA LIFT FAN
FLIGmT RESLARCH AIRCRAFT PROGRAMs SEE ALSO
VOLUME 2, AD-'67 99qt

DES(RIPTOHS; (*VER)ICAL TAKE-OFF PLANES, COOLING +

VENTILATING EQUIPMENT), (#RESEARCH PLANES, COOLING

+ VENTILATIN4 EQUIPMLNT), (*(OOLING +
VENTILATING eQUIPMLNTo PLRFOHMANCE(ENGINEERINGfl,
COOLINQ, HEAT TRANSFER, TURBOJET ENGINESo

DOANoiASH, rHERMAL INSULATION, FUSELAGES (U)

IUENTIFIERS; V-5 AIR(.RAFT (U)

BASLO ON ANALYSIS AND LIMITED TEST DATA, THE

AIRCRAFT COOLIN4 AND STRUCTURAL PROTECTION SYSTLMS
ARE BELIEVED TO HAVt SUFFICIENT PERFORMANCE

CAPABILITY TO PERMIT ORAENLY CONDUCT OF INSTALLED
SYSTEH FUwCTIONALo w•ASA-AMES qOo X dOo WIND

TUNwE~t AwD EDWARDS AIR FORCE BASE FLIGHT
TEST PROGRAMS EVEN THOUGH EXTERNALLY INDUCED
ENVIRONMEPTAL TEMPERATURES TO IUG0F DEVELOP DUTHIN
FAN MODE UPLRATiONt OCCASIO4Al. LOCAL AND MINOR

OVERHEATING PkOdLEMA ARE EXPECTED wATVIE THE BROAD
RANGE OF POSSIBLE OPERATING CONUITXONSA HOWEVERI IT
IS ILXPECTED THEY CA14 BE OVERCOME WITH MINOR

STRUCTURAL HOUIFICATIONSt INSTALLATION OF ADDITIONAL
INSULATIONT AND/OR MINOR AOUIFICATION OF OPERATIONAL
PROCEDURES, LACK OF DETAILED KNOOLEUGL OF THE

EXTERNAFLY INDUCEO ANVIRONMENT MADE COOLING AND
STRUCTURAL SYSTEMS UES14N5 AND ANALYSIS DIFFICULT*

IN Ali ATTEMPT AN AIN FURTHER INSIGHT To THIS
COMPLEX PKOdLE~o A'PROCEDURE wAS DEVELOPED WHEREBY

" ~EXISTIN6 ý.ITERATURE DATA ON DoWNWASH PHENOMENA COULD
BE APPLIEu QUANTITATIVELY TO THE XV-5A INDUCED
ENVIRONMENT* RE!)ULTb SHOW DIRECTIONAL EFFLCTs OF
AIRCRAFT CONTROL bEITINk3Ss AND INDICATE THE STRONG
PUShidILITY OF HOT 4AS INbEsTION dY THE ENGINE AND
CUOLING SYSTEM AIR IN4LETo THESE RESULTS ALSO

INDICATE MEANS WHLRLBY ADVERSE tFFECTS MAY" E
MINIMIZED OR ELIMINATED. (AUTHOR) (U)
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UNCLASSIFIED

ODC REPORT 6IBliOGRAPHY sEARCH CONTROL NO. /10M07

AD-657 996 1/3
GENERAL ELECTRIC CO CINCINNATI OHIO ADVANCED ENGiINE AND
TEChNOLOGf DEPT

INSTALLED SYSTEMS FUNCTIONAl TESTS REPORT. (U)

SEP 64 311P
RLPTo No, 1'9
CONTRACT: DA-4q-177-TC'715

UNCLASSIFIED REPORT
AVAILABILITY: AVAILABLE iN MICRoFICHE ONLY*

SUPPLhMLNTARY NoTta REPT. UN Xv-bA LIFT FAN
FLIGHT RESEARCH AIkCHAFT PROGRAMO

DLS(RIPTORS; (OViRTICAL TAKE-OFF PLANES, TESTS)o
(#iiESEARCH PLANE~o T&STS)t AIRCRAFT ECUIPMENTs
FLIGHT CONTROU SYSTEOlS, COCKPITS, TURBOJET
E.Nu•NLSs FANS, LIFT. LANDING GEAR, FIRE
LXTIXiGUISHLRSt PERFORMANCE(ENGINEERING) (U)

IDENTIFiEkS; V-5 AIRCRAFT (U)

THE INSTALLED SYSTEMS TESTS DEMONSTRATE THAT THE
AIRCFAFT SYSTEMS FUNCTION I ACCORDANCE WITH DESIGN
REqUIREMENTSo TESTS NERE DIVIDED INTO THIRTEEN
MAJOR FUNCTIONA4 AREAS AS FOLLOWS: ELECTRICAL
SYSTEt4 CH4CKOuT; SURFACE jAIN5 AND HYSTERESIS; FLIGHT
CONTROLS STABILITY; FLI1HT mODE CONVERSION SEQUENCEI
COCKPIT CHECKOUT; ENiINE RUN TEMPERATURE SURVEYI
ENGINE RUN ELECTRICAL SYSTEM CHECKOUT; AUTO-STAbILITY
TESTS; FAN FLIGHT TRIM RATES; LANDING GEAR TESTS;
CuNTROLS PROOF LOADSl WEIHT-BALANCE AND FUEL TESTS;
Fie LXrINGUI$HER SYSTEM TESTS* (U)

I

I -
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UNCLASSIF!ED

UOC REPORT dIBLIUGRAPHY SEARCH CONTROL NO* /ZOM07

AD-657 997 1/3
GENERAL ELECTRIC CO CINCIIwNATI OHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

FUSELAGE STRUCTURAL ANALYSIS* VOLUME Ills FAME5o
BULKHEADS AND FITTINGS* (U)

FED 64 9wP
RLFTo NO. 1'44VOL-3
CONTRACT: DA-'•'I77-TC-715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: KEPT# ON Xv-SA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM* SEE ALSO
VOLUME 2t AD-653 56q AND VOLUME 49 AU-6qO 338.

DESCRIPTOR:: |eVCRTICAL TAKE-OFF PLANESQ
FU5ELA4E5)o (*RESEARCH PLANESj FUSELAGES)t
(*FUsELAGESt STRUCTURAL PROPERTIL5)o

LOAUING(MEcHANICS)L AIRFRAMESo FITTIOD5t
MATP'EMATICAL ANALYS15o SUPPORTS (U)

|uE TIM FIERS: v-5 AIRCRAFT (U)

A SUMMARY TYPE 40AD ANALYSIS IS PRESENTED FOR EACH
CUMPONENTs AIlTH THE PRIMARY INTENT OF SHOWING THE
STRUCTURAL CONFIGURATIONP FINAL CRiTICAL LOADING AND

,• UNUSUAL ASSUMPTIONS MAD0o STRUCTURAL ADEQUACY OF

SMANY OF THE PRIMANY COMPONENTS WAS DEHONSTRATED BY
!PHOUF TESTS* (U)

I
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UNCLASSIFIED

UDC REPOmT IBLIUGHAPHY SEARCH CONTROL NO. /LOMO7

AD-661 U87 1/3
CORNELL AERONAUTICAL LAd INC BUFFALO N Y

PERFORMANCE AND ý;TRESSES OBTAINED ON AN ISOLATEU'
VTOL-TYPE PROPELLtR OPERATING IN HOVERINGs
TNANSITIONA4P AND AXIAL F6LbHTO (U)

DESCRIPTIVE NOTE: TECHNICAL KEpT@ JUN 65-JAN 67,

AUJ 67 97P TRENKAANDREti Re
RLPT, NO. CAL"BB-ldqo-S-
CONTRACT: UA-'4-177-AMC*754T)
TASK: IFI259UIA142
MONITOR: USAAVLAdS TH-67-37

UNCLASSI•'/E) HEPORT

DLSCHIPTORS: (oVERTIf.AL TAKE-OFF PLANES,
PROPELLERS(ALRIAL)It (OPROPELLERS(AERIAL)t
PERFURMANC0(EWJIIEERIN())* STRESSES, FLIGHT,
MOVENIUGo TEST EwUIPiiEmT, CALIBRATION,
AEROuYNAMIL LOADING (U)

EXPERIMENTAL PERFORMANCE AND BLADE STRESSES
MEA5UkEO UN A THREE-BLAUED vToL-TYPE PROPELLER
TLSTEU IN FxEE AIR ARE PRESENTED* THE ISOLATED
PROFE6LER 4AS TeSTEU OVER RANGES OF PROP SPEED,
FURvAHD VELOCITY, B6ADE A14GLE SETTING, AND THRUbT
AXIS TO FREE-STREAM ANGLE. CORRELATION *ITH A
TMEORkTICAL MIETHOD OF PREDICTING PROPELLER
PERFORMANCE AND BLADE STRESSES isAS MADE. IT WAS
FUUND TH1AT aHEN THE PROPELLER WAS OPERATING IN A
FLI1HT CONDITION FOR WHICH THE THEORY AAS DEVELOPED,
CUHXELATION BETiWEEN THEORY ANo EXPERIMENT WAS GUOD,
WHEN THE PRUPEL6ER 4AS UPERATIN4 IN A FLIGHT
COjoITION WHERE VERY SMALL POSITIVE OR NEGATIVE
EFFECTIVE ANGLE: UF ATTACK hERE ENCOUNTERED,
CORdLLATIUN dETNEEN THEORy AND EXPERIMENT WAS POOR@
(AUTHOR) (U)
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UNCLASSIFIED

LD(. kEPORT |1OLIOGRAPHY SEARCH CONTROL NO, /ZOMO7

AU-661 253 1/2 1/1O

THERM ADVANCEU NESEARCH INC ITHACA N Y

EAPERIMENTAL STJDY uF PILOT VISIBILITY FROM A VTOL
AIR/SEA CRAFT NEAR THE OCEAN SURFACE. (U)

DESCRIPTIVE NOTE: INTERIM REPT, 22 JUN 66-21 JUN 67
JUL 67 39P TAN,. Mo, ;HALERo We

ORDO.AYsDo E9 ;
RLPTo Not TAR-TR-6704
CONTRACT: NOUUIS566--..O3ZO

UNCLASSIFIED REPORT

DLSCRIPTORS; (*VERTICAL TAnE-OFF PLANES,
O0N"ASH)t (ePILUTos *VISIBILITY)$ O(EANSo
SPRAYSi SURFACES, FLIGHT (U)

A MAJOR PROdLEM AbSOCIATEg WITH THE OPERATION OF A
VTOL AIR/SEA CRAFT NEAR THE OCEAN SURFACE IS THE
IMPAIRMENT OF PILOT VISIBILITY* CLOUDS OF SPRAY#
GENERATED BY DOWNoAAH IMPINiEMENT ON THE WATER
SURFACE, SURROUND THE AIRCRAFT AND BLOCK THE PILOT#S
VIE#4o THE OdJECTIVE OF THE STUDY WAS TO DETERMINE
PROMISING METHODS FUR ALLE.VIATING THE PROdLtMo A
MUOLL-SCALE EXPERIMENTAL FACILITY WAS CONSTRUCTED TO
SrUuY THE DETAILS OF SPHAY GENERATION AND THE
CHARACTERISTICS OF THE RESULTING SPRAY PATTERN#SSEVERAL SPRAY ALLLVIA 'TION DEVICES WERE THEN

DESIGNEU ANU TESTED. TO EVAL.UATE THEIR
EFFECTIVENES5, A TECHNIWUE FOR WUANTITATIVE
MEASUREMENT OF VISIdILiTY WAS DEVELOPED.
COMPARATIVE TESTS W&RE CONDUCTED WITH AND WITHOUTTHE SPRAY ALLEVIATION DEVICESo (AUTHOR) (U)
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UNCLA5SISFE°

UOD REPORT IBLIOGNAPHY SEARCH CONTROL NO, /LOMO7

AU-661 b9Z 1/2 blo 8/13
CORNELL AERONAUTICAL LAd INC BUFFALO N Y

QUANTITATIVE TERRAIN STUDY OF VTOL LANDING SITE
DISTRIBUTIONS AND OF EFFECTS ON PENETRATION. (U)

DESCRIPTIVE NOTE: FINAL NEPT. 1 JUL 66-30 JUN 679
JUN 67 12,P vOoDsWe Fs ;THUNGHo Le

;LEWANDOWSKIGe M.
RLPT. NO. CAL-VE-2303-D
CONTRACT: AF 33(al|)-3483
MONITOR; ASD TR-67-18

UNCLASSIFIEU REPORT

OLSCRIPTORS; (*AIRCRAFT LANDONGSo,(LRRAIN)s
(*VERTICAL TAKE-UFF PLANESg AIRCRAFT LANJINGS),
UISTNIbUTIUN# LANDIN4 FICLUS, SITE SELECTION,
PROBABILITY, MAPS9 SOIL MECHANICS, AERIAL
PHOTUGRAPHY, ALASKAo THAILANUt INDIA, NEVADAo
ITALYP EAST %ERMANY, WEST bERMANY9
TRAFFICABILITYo PENETRATION (U)

A VTOL SITE IS ASSUMED TO RýUIRE A GROUND SLOPE OF
1OU OR LESS AND BE CLEAR OF TREiS, ALSO THERE
CAN BE NO BOULDLRS OVER 2 FEET HIGH OR 4ULLIES DEEPER
THAN 2 FEET. SINGLE SITES, IF SvUAR¢. SHOULD BE
2U0 rEET oN A SIUL AND IF CIRCULAR Z2O FEET IN
DIAMETER. ASSAULT SITES, IF SQUAREO SHOULD BE ISOU
FEET ON A SIDE ANU ioo0 FEET IN DIAMETER, IF
CIRCULAR@ PROBAUILITY DISTRIBUTIONS OF DISTANCES
TO SINGLE AND AZSAULT SITES, BAbED UN A STUDY OF
ENVI|RONMENTAL LITERATURE, TOPOGRAPHIC MAPS AND AERIAL
PHOTOGRAPHS ARE PREzENTED FOR THAILAND, INDIAt
NEVADA, ITALY, 4ERMANY ANO ALASKA. A VTOL
SITL MAY BE EXPLCTED WITHIN A FEW MILES IN ALL BUT
THE MOST UNFAVORAbLE ENVINONHENTS. SITES LOCATEV
ON NESIUUAL SOILS WOULD SELOOM BE TOO SUFT FOR VTOL
OPERATIONS, BUT ALLUVIAL bOILS SHOULD BE AVOIDED
WHEN• POORLY ORAINED. PRIOR KNOWLEDGE OF ANALOGOUS
SITuATIONSt AERIAL PHOTOGRAPHY AND DIRECT ObSERVATIUN
PROVIDE THE BEST INFORMATION FOR EVALUATING CANDIDATE
SITES. (AuTtiOR) (U)
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UNCLASSIFIED

UOO. REPOOT dIBLIUGKAPHY SEARCH CONTROL NO. /LDM07

AU-662 71b 1/3 11/4

ARMY AVIATION MATERIEL LAaS FORT EUSTIS VA

XV-bA MAINTENANLE AND SYSTEMS EVALUATION@ (U)

DLSCRIPTIVE NOTE: NEPT* FOR 27 J.A-I5 NOV 65,
JUL 67 216P MASSIEROBERr K.

RLPTo No. USAAVLABS-TR-67-53

TASK: AA-65-21

UNCLASSIFIED REPORT

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES$ DESIGN)#

(*RESEARCH PLANE3 ,MAINTAINAdILITY)URELIABILITY# PERFORMANCE(ENGINEER|NG~s
FRuPULSIONt FANS9 EFFECTIVENESS* HEATING9

AINCRAFT E4UIPMENT (U)IDENTIFIERS: V-5 AIRCRAFTs EVALUATION (U)

TmL,DATA LOMPXLf.D DURINi THIS EVALUATION WERE USED
TO UETERMINE THE EFFECTIVENESS OF DESIGN AS IT
APP61ES TO MAINTAINABILITY OF THE OVERALL AIRCRAFT,
ITS SYSTEMS, ANL IT3 SUdSYSTEmS AND, LN CASES OF
DEFICIENCIES, TO RECOMMENo IMPROVEMENTS AND TO
SPECIFY AREAS THAT REQUIRE FURTHER RESEARCH BEFORE
DLRiVATIVL AV-SA-TYPE AIRCRAFT ARE CONSTRUCTED.
EACH PROBLEM ARtA WAS ANALYZED TO DETERMINE WHETHER
THE DISCREPANCILS RESULTED FROM THE AUSTERE RESEARCH
AIRCRAFT PROGRAM OR WHETHER THEY *EHE INHERENT IN THE
LIFT-FAN CONCEPT. RESULTS OF THIS SrUDY UNCOVERED
THE DESIRABLE AND UNDESIRABLE FEATURES OF lU OF THE
XV'-$A AIRCRAFT 5YbTEM5s DESIGN REFINEMENITS
THAT aILL BE REWUIRtD To dUILD THE LIFT-FAN CONCEPT
INTO AN OPERATIONAL MODEL AqE NOT BEYOND THE
ENGINEERING TECHNOLOGY AVAILABLE DURING THE 1967-1971
TIME PERIODo (AUTmON) (U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /IOM07

AU-66J 848 1/3 I/I
PRiqwceTON UNIV h J OEPT OF AE1ObPACE AND MECHANICAL
SCI EN CE S

AN EXPERIMENTAL INVLSTIUATIUN OF THE LONGITUDINAL
DYNAMIC STAILITY CHARACTERISTICS OF A FOUR-PROPELLLR
TILT-oING VTOL MOUEL* (U)

DESCRIPTIVE NOTE: TECHNICAL HEpToo
SEP 67 124P CURTISSH9 C.t # JR;

PUTMANs*o F. ;LEBACWZtJ. V.
RLPT. NO. 77'f

CONTRACT; UA-'4q-71-AMC-d(T)
PROd; OA-IP125901AI42

TASK: IPI2b9O1AI4233
MUNITuR: USAAVLABS TR-b6-80

UNCLASSIFIED REPORT

DESCRIPTORS: (.VERTICAL TAKE-OFF PLANES,
PITCH(MOTION)), AIRPLANE MUDLLss SCALE,
FLIGHT, TILT 4INGS9 AERODYNAMIC CHARACTERISTICS,
PROPELLERS(AERIAL)s fRANSPORT PLANES, ANGLE OF
ATTACK, OSCILLATION, DAMPING (U)

THE Rý3ULTS OF LXPERIMENTS CONDUCTED TO EVALUATE
THE LONGITUDINAL STABILITY CHARACTERISTICS OF A I/IJ
SCALE DYNAMIC MODEL OF A FOUR.PROPELLER TILT-WING
VTOL TRANSPORT ARE PRESENTED AND DISCUSSED. THE
PRINCETON DYNAMIC MODEL TRACK WAS USED TO
MEASURE THE STATIC STABILITY ANU THE TRANSIENT
RESPONSE OF THE MODEL AT vVING INCIDENCES FROM 9U
DLGNEES TO 40 DEGREES. THE RESULTS ARE INTERPRETED
IN IERMS OF FULL-SCALE AINCRAFT CHARACTERISTICS.
ALL UATA ARE PRESE.NTED FOR A C96. POSITION OF
9O MAC (THE MOST FURWARD CoG. POSITION OF
THE AIRCRAFT IS IS$ 14AC) AND THE HORIZONTAL TAIL
AND FLAP PROGRAM DIFFER FROM THOSE PRESENTLY USED ON
THE AIRCRAFT. THE TNANSIENT MOTIONS AT WING
INCIDENýE5 A3OVL 70 DEGRELS WERE SIMILAR AND
DOMINATE- BY HI'gH SPEED STAsILITY AND LOW Ai4GULAR
DAMPING RESU•.TI,4G IN AN UNSTAujLE OSCILLATION OF
APPROxIMATELY' A 9-SECOND PERIOD FOR THE FULL-SCALE
AIRCRAFT. THE RESPONSES AT wING INCIDENCES BELO#
7U OEGREES aERE MORE COMPLEA DUE TO A RAPID DECREASL
IN THE SPEEr0 STABILITY FROM A LARGE POSITIVE VALUE
ABOVE 70 PE(aREES TO A NEGATIVE VALUE AT 60 DEGREES.
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UNCLA$SJFIED

ODC REPOmT BIBLIOGRAPHY SEARCH CONTROL NO* /0OM07

AU-666 947 1/3 20/s 1/1

DYNASCILNCES CORP BLUE dELL PA

INVESTIGATION OF PROPELLER SLIPSTREAM EFFECTS ON CING
PERFORMANCE* (U)

DLSCRIPTIVE NUTE: TECHNICAL REpT.,
NOV 61 21JP uEOR•E,Mo ;KISIELONSKIoE. I

REPT'. NO* UCR-234
CONTRACT: Q.'. •4'-177-AMC-394(T)
PROJ; DA-IF1Z5901AI4
TASK; IF1259DIAI1231
MONITOR; UbAAVLABS Te.67-67

UNCLASSIFIED REPORT

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, AERODYNAMIC
CHARACTERISTICS)o (.PROPELLERS(ALRIAL),
INTENACTIONS), WIND TUNNLL MDOELSI LIFT, DRAG,
PITCH(MOTIUN)i MOMENTS, INTERACTIONS,
PERFORMANCE(ENGINEERING)i ASPECT RATIO, TAPER,
MODEL TESTS, TILT OINGS (U)

IDENTIFIERS: SLIPSTREAM (U)

A TmEORETICAL A14D EAPERIMENTAL OTUDY WAS CONDUCTED
TO DETERMINE THL EFFECTS OF PROPELLER SLIPSTREAM ON
WING PERFORMANCte PREVIOUSLY 'DEVELOPED THEORETICAL
ANALYSES ivERE EAPANDED AND HODIFIED TO ACCOUNT FOR
RADIAL VARIATION UF THE PROPELLER SLIPSTREAM
VELOCITY, THE EAPERIMENTAL PROGRAM CONSISTED OF
WINO TUNNLL TESTS CONDUCTED WITH A MOTOR-PROPELLER
SYSTEM MOUNTED ON A SEMISPAN WING MODEL. THE WING:�IMODLL UTILIZED HAb A CHORU TO PROPELLER DIAMETER OF
.q6, AN ASPECT RATIO OF 6.37 (3018 FOR

SLMISPAN)o A TAPEN RATIO OF 1.O, ANU A NACA 001b
AIRPOIL SLCTION. THE WING MODEL HAS EIGHT F6OATING
WINq SEuMENTS AITH AlD wITHOUT A 1$5-DEGREE SIMULATED
SPLIT FLAP. LOCATED ,4ITmIN EACH FLOATING WING
SLGMENT I A THREE-LOMPONENT STRAIN GAGE BALANCE TO
PROvIJE MEAbUREMENTS OF LIFT, DRAG, AND PITCHING
MUHmNTo THE MLASUREMENTS OF TOTAL WING LIFT, DRAG,
AND PITCHING MOMENT *ERE OBTAINED WITH THE SIX-
COMPONENT MAIN otIND TUNNEL BALANCE. THE TEST DATA
OBTAINED INCLUDED THE EFFLCTS OF THE VARIATION OF
PKOPE6LER SLIPSTREAM VELOCITY BY UTILIZING TWO
PROPE6LERS OF DIFFERENT GEOMETRIEls. PROPELLER

'I, IROTATION FOR ALL TEt)TS AAS UOWN AT THE OVING TIP.
THE EXPERIJENTA6 AND THEORETICA. 4ESULTS ARE
COMPAREo| IN GENERAL, GOOD CORRiLTTION IS OBSERVED,
(AUTHOR) 1 2 (U)

:,,i , I U CAF129 /.
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UNCLA SIFIED ED

UDC NEPONT BIBLIOGRAPHY SEARLH CONTROL NO /ILOMO7

AU-667 140 1/3 1/4
FEDLRAL AVIATION• AGENCY WASMIwGTON 0 C FLIGHT STANDARDS
SERVICE

FAA DEVELOPMENTb RELATIVE TO oEbIGN OF NEO AIRCRAFT
STRUCTURES# SU)

66 liP OOUGHERTYJAMES E.

UNCLASSIFIEU REPORT

SUPPLLMENTA#1Y NOTL: PREPARED FoR PRESENTATION AT THE FAA
MAINTENANCE SYMPOSIUM OCONTINUED RELIABILITY OF
TRANaPOIRT TYPE AIRCRAFT sTRUCTuRE', *ASHINGTONs
0o Co, 2-44 NOV 66.

DLSCRIPTORS; WRTRANSPORT PLANES, eSUPERSONIC
PLANES)o (*VERTICAL rAKE-OFF PLANES, DESIGN),
COMMERCIAL PLANEio AIRFRAMES, AVIATION SAFETYo
SHORT TAKE-OFF PLANES, RELIAiILITYs MAINTENANCEt
ROTARY WINGS, HELICOPTER$ (U)

IDENTIFIERS; SUPERSONIC TRANSPORT PLANES, FEDERAL
AVIAIIUN REGULATIONSo CRASHWORTHINESS (U)

THE FOLLOoING BROAD AREAS ARE COVERLD: (1)
SUPERbONIC TRANSPORTS; (2) TRANSPORT
DLSIGNS UNDER FLDERAL AVIATION REGULATION 25;
(3) GENERAL AVIATION DESI(N5 UNUER FEDERAL
AVIATION AEGULATION 23; ()fl RoTuRCRAFT
D4SIGNS UNDER F0DLRAL AVIATION REGULATIONS 27
AND 29; (b) V/STOL AIRCRAFT; (61
CRAzH40RTHINESS AND PASSENG0R EVACUATIOtio (U)

130

UNCLA!S I F I ED /ZOMO7

[



UNCLASSIFIED

DUC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /iOMO7

AD-667 264 1/3 9/4
MLLPAR INC FALLS CHURCH VA

SIMULATION OF HLLICOPTER AND v/STOL AIRCRAFT* VOLUME
V19 XC-142 ANALOG COMPUTER PROGRAM STUDY: XC-1'2A
S1.MULATIOw EQUATION MECHANIZATION# (U)

DESCHIPT'IVE NOTE; FINAL REPTo
JAN 65 213P MAKAFCZYKFJo AA ;FAITHTRT

Le
CQNIRkCT; N61339-120$
MONITUR; NAVTRADEVCEN 120b"6

UNCLASSIFIED REPORT

SUPPLtMLNTANY Nor4: ,)EE ALSO VOLUME 5o AD-615 q52o

DESCRIPTORS: WRTANSPORT PLA14ESI MATHEMATICAL
m ueL.)o (*VERTICAL TAKE-OFF PLANES# MATHEMATICAL

MOUEiS)s TILT 1I,44GS9 ANALO6 COMPUTERS*
5IMULATION, hELICOPTELRS SHORT TAKE-OFF PLANES,
COMPUTER PROGRAMio F60 CHARTING, AIRFOILS$
AERODYNAMIC CHARACTERISTICSp RESEARCH PLANES (U)

IDENTIFIERS: COMPUTER SIMULATION, C-'42 AIRCRAFT,
XC-1ý2A AIRCRAFT (U)

THE REPORT PRESENTS THE ANALYSIS AND SIMPLIFICATION
PROCELURES THAT ARE REQUIRED TO DEFINE AND PROGRAM
THE MATHEMATICAL roOiEL FOR THE AC-142A AIRCRAFT
IN A FORM WHICH 15 SUITABLE FOR MECHANIZATION AND
SULUTION ON A GENERAL PURPOSE ANALO0 COMPUTER.
THIS PROGRAM WILL ENABLE THE NAVAL TRAINING
DEVICE CENTER TO PERFORM DYNAMIC SIMULATION
STUDIES FOR A V/STO4 TILT-WING AIRCRAFTo
SECTION 11 CONTAINS THE COMPLETE MATHEMATICAL

MODEL OF THE XC-142 WTH ACCOMPANYING DENOTATION
AND VALIDATIONo W• 5ECTION III# THREE SETS OF
SIMULATION EQUATIONS ARE PRESENTED* THESE SETS
REPRESENT THE COMPLETE SIX DEGREES OF FREEDOM
EWUATIONS, LONGITUDiNAL MODE EQUATIONSo AND LATERAL-
DIRLCTIONAL MODE EQUATIONS. SECTION IV CONTAINS
THE MECHANIZATION FUNCTIONAL BLOCK DIAGRAMS ALONG
WITm THE PATCH11G AND OPERATING INSTRUCTIONS REWU|RLD

FOR THEIR UTILI4ATIUNo SECTION IV ALSO SPECIFIESTHE AWALOG COMPUTER INSrALLATION WHICH IS RLQUIRED TO
SOLVE THE MECHANIZATIONS. THE SUBSEWUENT SECTIONS
CONTAIN: A OISCUSSI[o;i OF PROGRAM LIMITATIONS,

CONCLUSIONSs ANU RECOMMENDAI'lONS. (AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT 81BLIOGHAPHY SEARCH CONTROL NO. /LOMO7

AU-667 936 1/3 1/'I 13/7
HA4HY DIAMONI LABb I#ASHIN( 2TuN D C

F61JsDIC STALL SENSING SYSIEli, (U)

FEb 68 '4UP v#ARRENRAYMOND No ;SRARTri
ELMtR Le 1

REPor. NO. HDL-TR-136b
PROJ' LA-IP1259OIAlq4, HOL-Q4700
TASK; iPI259O1AA42J3

UNCLASS!FIEU REPORT

D.SCRIPTORS; (OVLRTICAL TAKE-OFF PLANES, STALL-
WAkNIN4 INDICATORSt (*STALL-WARNING INDICATORS#
*FLUIU AMPLIFIERS)f bHORT TAKE.OFF PLANES, FLOW
SEPAoATIuNo ANGL•. OF ATTACK, WINGS, STALLING,
LIPT, BOUNOARY LAYLRs DISPLAY SYSTEMs, FLUIDICS,
PROUES$ SENSORS (U)

IOENTIFIERS: dLOVOINGs ATTACHED FLOW 1U)

THE FLUID STALL SENSOR IS A REMOTE INDICATING
SYSTEM FOR OETECTIN(a STALL ON AIRCRAFT wINGSo WHEN
TtHE FLOW IS ATTACHED TO THE WING9 IT CAUSES
ASPIRATION FROM A PROBE JUST ABOVE THE *ING SURFACE#
SLPARATED FLO~s ASSOCIATED OITH STALL, DECREASESTHE ASPIRATION* THE CHANGE IN ASPIRATION IS
AMPLIFIED BY A Ht1H IMPEDANCE FLUID AMPLIFIER WHICH
DkIVLb AN INDICATOR. THE POSITION OF INDICATORS
FROM bEVERAL PROBES ACROSS THE OING GIVES AN
INDICATION OF THE AMOUNT OF LIFT REMAINING#
(AUTHOR) (U)
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UNCLASSIFIED

uUC NEVOKT BIBLIOGRAPHY SEARCH CoNTROL NO. /ZOM07

A O-66/ 980 1/3 kO/'I 1/D
BUEIN4 CO RE;4TOgH wA0H COMMERCIAL AIRPLANE DIV

A GLN•iRAL METHOU FOR DErERMININ4 THE AERODYNAMIC

CHARALTERISTICS OF FAN-IN-WING CONFIGURATIONS@
VOLUML I, THEORY ANU APPLICATION- (U)

DESCRIPTIVE NOTE: FINAL HEPT.,
OEC 67 29dP RUSBERToPe E. ;SAARISGo

R. ;SLHOLEYMe. b. ;STANUEN*Ive Me ;WALLACE,
Re es

CONTRACT: uA-44-177-AMC-323(T)
TASK; IF125901A1234
MONITOR; USAAVLAdS TH-67-6iA-VOL-1

UNCLASSIFIEU REPORT

SUPPLEMENTARY NuTL: SEE ALSO VOLUME Zo AD-667 9619

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANES, AERODYNAMIC
CHARACTERISTICS), PUCTED FANS, WING INLETS,
INCOMPHESSIBLE FLOW, LIFr, SHORT TAKE-OFF PLANES,
AEROuYr4AMIC CONFIGURATIOr4SO POTENTIAL THEORY,
THREE-DIMENSIONAL FLUW, dOUN)ARY LAYER, JET MIXING
FLUo" AXIALLY SYMMETRIC FLOW, FLOW FIELDS,
bOUNdARY VALUE PROaLEMSo THRUST VECTOR CONTROL
bYbTEM59 ANGLE OF ATrACKo YAh, FLI6HT, FLAPS,t
COMPUTER PRORAMS (U)

IDENTIFIERS; FAN-IN-*ING CONFIGURATIONS, *LIFT
FANS. STREAMLiNES (U)

A GENLRAL METHOD IS PRESENTED FOR THE DETERMINATION

OF AERODYNAMIC C.HARACTERISTICS OF FAN-IN-OING
CONFIGURATIONS LkY MEANS OF INCOMPRESSIBSE POTENTIAL-
FLOe THEORY# THE mETHOD 15 APPLICABLE TO *INGSo
FLAPPED OR UNFLAPPEU, AND TO A wIDE VARIETY OF OTHER
PuTENTIAL-FLOw BOUNDAkY-VALUE PROBLEMS* ARBITRARY
WING AND INLET GEOMETRYj ýAN INFLOW DISTRIBUTION,
THRUST VECTURINqo ANGLE OF ATTACK, ANaLE OF YAW, AND
FLIqHT SPEEDS FROM HOVER THROuGH TRANSITION CAN BE
TRLATED. THL THLORETICAL MOoEL IS COMPLETELY THREE
DIMENSIONAL, 61TH NO LINEARIZAT1ON OF BOUNDARY
CONUITION5. THE CALLULATED RESULTS INCLUDE
PhESSURE DISTRIUUlIONS, LIFT, INDUCED DRAG AND SIDE
FURCEs PItCHING MOMENT, ROLLING MOMENT AND YAWINGMUMENT. THE NUMERICAL PUTENTIAL"FLO,, SOLUTION IS

ObTAINEu wITH SOURCL AND vOtTEX DISTRIBUTIONS ON THE
BOUNDARY SURFACLS. THE REPRESENTATION I1 COMPOSED
OF SMALL, CONSTANT-STRENGTH SOURCE SHEET PANELS
DISTRIBUTED OVEN THL EXTERIOR WING SURFACESo INTERNAL
VORTEA FILAMENTb WHICH EMANATE FROM THE WING TRAILING
EUGE TO PROVIDE CIRCULArION; JU)
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UNCLASSIFI.
UDC REPORT 81BLIOGNAPHY !,EARCý CONTROL NO. /ZOMO7

It
AL-667 981 1/3 zoi2 9/2 1/1

BOEINc CO RE14TON VvAb•m

GENERAL MLTHOD FOR UETERMINING Ti AERODYNAMIC
CHARACTERISTICS OF FAN-IN-WING CO FIGURATIONS.
VuVUML It. COMPUTER PROGRAM DESC@ PTIONo (U)

DESCRIPTIVE NOrWE: FINAL REPT.,
UEC 67 Z35P HIlvKGARY 4. ;GILBERT,

RICHARD F. ;SUNOSTRUMtKNUT A.
CONTRACT: UA-''-177-AMC-323(1)
PROJ: uA-IFIS9OI1AI'4k

TASK; 1FI2b9UIAI4234
MONITOR; USAAVLA6S TR-67-61B-VOL-2

UNCLASSIFIEV REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME It AD-667 980o

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, AERODYNAMIC
CHARACtERISTICS)o (OUUCTED FANSo COMPUTER
PROGRAMS), WIeJG iNLETS, INCOMPREbSIBLE FLOA,
LIFT* 5HORT TAKE-OFF PLAwES, AERuDYNAMIC
CONFIGURATIONS, POTE14TIAL THEORY, THREE-DIMENSIONAL
FLOQv, dOUNOARY LAYER$ JET MIXING FLOw, AXIALLY
5YMHETkIC FLUO4 FLOW FIELDS, BOUNDARY VALUE
PROBLEMS, rHRUST VECTOR CONTHOL zYSTEMSo ANGLE OF
ATTACKo YAWot FLIqHT, FLAPS, DIGITAL COMPUTERS (U)

IDENTIFIERS; FAN-IN-toING CONFIGURATIONSl eLIFT
FANS, CDC-6OuO PHORAMSt FuRTRAN, ASCENT
PROGNAmIIING LANGUA•iE (U)

THE REPORT 0ESCRIdE6 A DIGITAL COMPUTER PROGRAM
OLVELGPED TO STUDY THE AEKOOYNAMIC CHARACTERISTICS OF
FAN-IN-OI(NG CONFI1UNATIONS, THE PROGRAM i1 wRITTEN
IN THE FORTKAN IV AIND ASCENT LANGUAGES FOR THE
CONTROL DATA COXPORAT'ON 60uO-SERIES DIGITAL
CUMPUTERS. THREE BAbIC PACKAGES ARE PROVIDED BY
THE PROGRAM: A ;EOMETRY PACKAGE PRODUCES A
DETAILED OESCKIPTION OF THE CoNFIGUNATIONO AN
ALRuDYNAMIC PACKAGE PROVIDES A THEORETICAL SOLUTION
FOR THE POTENTIAL FLOW ABUUT THL CONFIGURATION, AND A
BUU14DARY-LAYER PACKAGE FURNISHES THE BOUNDARY-LAYER
CHAKACTERISTICS ON THE dING SURFACE, THE kEPORT
PMcVIDES A uESCRIPTION OF THE PROGRAMs FLOW CHARTS
AND SEGMENTATIONi STI(UCTURL UIAGNAMS9 ANO INPUT DATA
FORtATS. iAUTHOR) (U)
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UNCLASSIFIED

UDC NEPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LOM07

AU-66& 983 1/3
PxI, 1CETUN UNIV ii J uEPT OF AEROSPACL AND MECHANICAL
SCILNCES

COMPARISON OF LON(iIlUDIwAL STABILITY CHARACTERISTICS
OF THREE TILT-WINi VTOL AIRCRAFT DESIGNS, IU)

JAN bb IO4P CURNUTT#Ro Az ;CURTISSHs
C., jR;

RLPT. NO. 7/9

CONTRACT: DA-4q-177-AMC-g(T)
PkOJ : uA-jPIgb9OlAI44
TASK: IPI2b9OlA1A 23-

MuNITQR: UbAAVLAijS TR-66"6'

UNCLASSIFIED REPORT

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES,
PITCH(MOTIUN)lo (*TRANSPORT PLANES,

PITCrIUOTIUN)), RESEARCH PLANES, CONVERTIBLE
PLANES, TILT 4INGS, bTABILITYt DLSIGN, RESPONSE,
MOUE6 TESTS, 5CA6E, OIND TUNNEL MODELS, AIRPLANE
MOUELS. ANALOG CUMPUiERS, AERODYNAMIC
CHARACTERISTICS, CORRELATION TECHNIQUES (U)

¶ IDENTIFIERS: C-142 AiRCRAFT, XC-192A AIRCRAFT,
VZ-2 AIRCRAFT, TRIM(AIRCRAFT), ANGLE OF
INCIUENCE (U)

EXPERIMENTAL VALUES OF THý LONGITUDINAL STABILITY
DERIVATIVES OF THREL TILT-WING VTOL AIRCRAFT
CONFIGURATIONS AS OoTAIUEO FROM TESTS OF SEVERAL
MGOULS ARE PRLSLNTEU, RESuLTS FNOM THE NASA
FULL-SCALE NIJND TUNNEL AT LANGLLY FIELD, THE
PkIiCETON TRACK# THE LTv AEROSPACE
CORPumOATIuN hiNO TUNNEL AND FLIaHT TEST ARE
INCLUUEU. AN ANALYSIS I5 INLLUDLD WHICH UTILIZES
RUOf-.OCUS ANU ANALUG COMPUTER bTUDIES TO COMPARE THE

ChARACTERISTIC HOOTS AND TRANSIENT RESPONSE OF THE
AIRCRAFT AS THE LONI1TUOINAL DERIVATIVES ARE VARIED
WITHIN THE NANGL EXuIBITEu oY ThESE DATA. TRIM
CONUITIONS AT WING INCIjEt4CtS FROM 20 TO 90 DEGREES
ARE CONSIDEREDo THE THREE CONFIiURATIONS INCLUDED
IN THE ANALYSIS *LRE FOUND TO EXHIBIT QUITE SIMILAR
STAdILITY CHARACTERISTICS IN THE LOR-SPEED REGIME.
GOOD CORRLLATION 6As FOUNU TO EXIST BETOEEN NASA
WINU TUNNEL DATA AND PRINCETON DYNAMIC MODEL
TRACK DATA FOR IHL VZ-2 AIRCRAFT#
C(jNSIUERATION Il 4IVEN TO THE IMPORTANCE OF VARIOUS
DERIVATIVES 114 uETEtHimNIN•a THE RESPONSE
CHARACTERISTICS. A LARGE NUMBER OF ANALOG COMPUTER

TRACES ARE INCLUDED, (U)135
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UNCLASSIFIED)

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM07

AD-667 989 21/5 1/13
GENERAL ELECTRIC CO CINCINNATI OHIO FLI(HT PROPULSIONOIV

INVLSTIGATIUNS OF A VARIAdLE AREA SCROLL FOR POWER
THANS'ER IN TIP TURBINE LIFT FAN SYSTEMS. (U)

DESCRIP'I1VE NOTE: FINAL NEPT. jUN 6'I-DEC 66,
NOV 67 624P SMTHsEUbENE G. ;

CONTRACT: UA-44-177-AMC-22U(T)
PROJ: ijA-IF13120ID161
MONIToR: USAAVLAdS TN-67-26

UNCLASSIFIEU REPONT

OLSLHIPTORS; (OVERIICAL TAKE-OFF PLANES, *GAS
TUtbINLS), (eVARIAULE AREA NUZZLLS, eSTABILIZATION
SYSTEMS), PERFURMANCLEEN41NEERING)o AXIAL-FLO#
TUkBINLSs GAS GENERATING SYSTEMS, FLIGHT CONTROL
5YSTLMS, ANALUcI COMPUTERS, SIMULATION, ROLL,
MAIENIALSs DLSIGN; TURBINE WHEELS, GAS TURBINE
ROTOqS, STNESSES, ANALOG SYSTEMS, AERODYNAMIC
CHARACTERISTICS (U)

IDENTIFIERS: *TIP TURBINESo eLIFT FANS, V-5
AIkCNAFT, XV-5A AIRCAAFT, A353-bA FANS, LF2
ROTURS# J-aS ENGINES, YJd5-GL-5 ENGINES,
JAZZERS, VARIABLE AREA SCROLLS', *POWER TRANSFER

SYSTEMS (U)

DLEiuNbTRATIUN TESTS AND A14ALOG 5IMULATIONS OERE
PERFORMED FOR THE VARIABLE AREA SCROLL POWER TRANSFER
APPLICABLE FUR THRUST CONTROL OF TIP TURBINE DRIVEN
LIFT FANS. THE TI. TURBINL DRIVEN LIFT FAN USED
THE LIGHTwEIGHT LF2 ROTURoR CONTROL RESPONSE
RATtS OF U.o4 SECUNO FOR NOLL CONTROL AND 0.10 ECOND
FOR HEIGHT CONTHOL *ERE DLMONSTRATED. THE JAZZER,
Ali ANTICIPATORY OEVICE, IIPHOVED THe RESPONSE TO
ABOUT ONE-HALF THE ORIGINAL LEVEL. AERODYNAMIC
PLRFORMANCE OF THE SYSTEM MET ON EXCEEDED OBJECTIVE
LEVtLS# (AUTHOR; (U)
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UNCLAS1jFiED

LiUL REPORT BIBLIUGRAPHY SEARLH CONTROL NO* /ZOMO7

AU-66b UOb 1/3 is/2 5/9
BELL AEROSYSTEMb CO BUFFAL.O N Y

51UUY, SURVEY OF HELICOPTER AND V/STOL AIRCRAFT
SIMULATOR TRAINER DYNAMIC ReSpONSE, VOLUME IlI
DYNAMIC RESPONSE CRITERIA FOR V/STOL AIRCRAFT FLIGHT
THAINERS* (U)

DESCRIPTIVE NOTE: FINAL REPT.,
MAI 60 1B7P STREIFFIM* Go I

CONTRACT: N61339-115i
PRO4 7681-1
MONITOR; NAVTRADLVCEIN 1753-2

UNCLASSIFIED REPORT

SUPPLE10ENTAKY NUTE: SEE ALSO VOLUME Is AU- 6 66 005.

DESCRIPTORS; (oVERTILAL TAKE-OFF PLANES, FLI1HT
SIMULATOIlS)# (oF6IjHT SIMULAiORS, STANDARDS),
bHURT TAKE-OFF PLANEb, HELICOPTERS,
PEkF,;I4ANCEUCNGINELRlNG)l AERODYNAMIC
CHARACTERISTICS, TRAINING DEVICESo DESIGN,

)MANDLINGo LQUATIUNS OF MOTION, PILOTSs RESPONSE,
COMPuTLR PKOGkAMS F6IGHT CONTROL SYSTEMSt
SIMULATION (U)

t ITHE RESULTS OF A STUDY TO DETERMINE THE DYNAMIC
RESPONSE CRITERIA FUR V/STOL AIRCRAFT SIMULATOR
TRAINERS ARE PRESENTED* THE FUNUAMENTALS OF V/
STOL UYNAMICS9 CONTKOL, AND SIMULATION *ITHIN THE
VARIOUS v/STOL FLIGHT REGIMES ARE DESCRIBED.
DIFFILULTIES LIKELY TO dE ENCOUNTERED IN DEVELOPING
AN ADEQUATE V/310L AIRCRAFT SIMULATION ARE ALSO

* PkE.ENTED, METHODS AND PROCEDURES FOR DETERMINING
THE ACCURACY TO QhICH SPECIFIC DYNAMIC RESPONSE
PARAMETERS 14UST BE SIMULATEU ARL PRESENTED, AND BASED
UPON THESE, SIMULATION TOLERANCES ARE DEVELOPED FOR
EACH SIGNIFICANT HANDLING QUALITIES PARAMETER IN EACH
FLIuHT RZGIMEe THE OYNAmIC ATTRIBUTES OF THE
PILUT-AIRLRAFT COMBINATION 1ITH REGARD TO EACH
SPECIFIC PARAMETER ARE uISCUSSEu. A DETAILED
DESCRIPTION OF VARIOUS V/sTuL AIRCRAFT EQUATIONS
OF MOTION, TRANSFER FUNCTIONS. AND MODES OF MOTION IS
INCLU)ED AND THE PRACTICAL LIMITATIONS OF VARIOUS
MLTHOjS AiiD PROCEdUNES FOR PROGRAMMING THE EQUATIONS
OF •4OTION FOR PILUTEI) Fl(3H1 SIMULATION PURPOSES ARE
DISCUSSED. (AUTHOR) (U)
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UNCI ASS IF I ED

DOC REPORT BIBLIUGRAPHY SEARCH CONTROL NO# /ZOM07

AU-66b 114 1/3

LTV AERUSPACE CuRP DALLAS TLX LTV VOUGHT AERONAUTICSDIV

RESEARCH ON VTOL 4ATER hOVER EFFECTS. INCLUDING THE
EFFECTS OF aIND AND WAVES. (U)

I .
DESCRIPTIVE NOTE; FINAL REPT.,

APR 68 2141P MARSHKEITH He I
RLPTo NNO Z-554OU/bR-614U
CUNTRACT: NOCUI'-67-C-O'•8
PROJ: NR-2I2-167

UNCLASSIFIEu REPORT

OESCtIIPTORS; (oVtRTICAL TAKE-OFF PLANES,
hOVENING), (04AT'ER9 uOWN6ASH), TACTICAL AIR
5UPPURT, TILT GINGSt OCEANS, WATER WAVES, OIND,
MODELS(SIMULATIONS)o ALL-WEATHER AVIATION,
ANTISVbMARINE NAAFARLO SEA RESCUES, SURFACE
PRUPLKrILS, TEST FAC161TIES, TEST EQUIPMENT# DATA
PRUCtSslNG SYSTEMS, ýTABILITYq DIGITAL sYSTEMS,
PHOTUGlAPHiC LwUiPHENT, TEST METhODSj MODEL
TESTS (U)

VLRY LITTLE iS &NOWNI ABOUT THE PROBLEMS ASSOCIATED
WNITH A VTUL AIRCRAFT HOVERING OvER A WATER SURFACEt
SOMEL CF THE M1ORE IMPORTANT OF THESE UNKNOAN EFFECTS
APPEAR TO BL THL eFFECTS UF SURFACE WINOS AND WAVES
ON THE STABILITY ANU CONTROL CHARACTERISTICS OF THE
HOVERING AIRPLANE, THE EFFECTS OF THE AIRPLANEIS
DOql0ASH 6N THE 4ATtR SURFACE, AND THE EFFECTS OF
SURFACL *INUS AND WAVES 014 THE SPRAY GENERATED BY THE
AIRFLANEfS O0wNASHo IN ORDER TO EXAMINE THESE
SLENINGLY MORE IMPORTANT EFFECTS# A SPECIAL MODEL
TESTING FACILITY HAb BEEN BUILT* THIS FACILITY
PERMITS A MODEL SIMULATING A HOVERING AIRPLANE TO BE
TESIEU AS THE FACILITY (ENERATE5 AAVES OF VARIABLE
HELIcHTS AND LEII(aTHS ON THE oATER SURFACE BELOW THE
MUDtL TEST 5TATION, THE FACILITY CAN ALSO GENERATE
A SURFACE WINO. DURING THIS TEST A MODEL OF A
TILTING VTOL AIRPLANE vVITH FOUR PROPELLERS WAS
TLSTED AS IT SIMULATED MOVER AT VARYING HEIGHTS AND
DISK LOADINGS AUOVE THE VARIABLE WATER SURFACE
CONDITIONS. THE EFFLCTS OF *ATER WAVES ON THE
FORCES AND MOMENTS FELT BY THE HOVERING MODEL WERE
FUUiND TO BE NEGLI2d6LEt AND THE EFFECTS OF THE
SURFACE 4INU ON THE FORCES AND MOMENTS WERE FOUND TU
BE AS hUULD BE PRLDICTE0 4ITH A NEGLIGIBLE EFFECT OF
WAVES EVEN 41TH ThE SURFACE WINuo •'

138 (U)
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UNCLASSIFIED

PDý. kEPOtT BIBLIUGRAPhY SEARLH CONTROL NO* /z0o07

AU-669 226 1/3 1/1 2u/lQ
AOVISORY uROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS (FRANCE)

FLUID DYNAMICS OF ROTOR AND FAN SUPPORTED AIRCRAFT AT
SUBSONIC SPEEDS. (U)

DESCRIPTIVE NOTE: CONFERENCE PROCEEDINGS@
SEP 67 b97P

REPT. No. AGARD-CP-21

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: 14ATO FURNISHED, PRESENTED AT A
SPECIALIST5 HEELING OF THE FLUID DYNAMICS PANEL
OF AGARD, 6OETTI11GEN (GERMANY) 11-13 SEP 67a

DESCRIPTORS: (OVER1ICAL TAKE-OFF PLANES,
SYMPOSIA)o HELICUPTEkSs HELICOPTER ROTORS,
ROTARY WIN4So AERODYNAMIC CHARACTERISTICS, WIND
TUNNEL MODELSo MODEL TESTS, FANS, AEROELASTICITYo
JETS, LIFT, DEFLECTION, PROPELLEHS(AERIAL)o
AIRPLANE NOISE, VORTICES, SHORT TAKE-OFF PLANES (U)

IDENTIFIERS: STOWED ROTOR AIRCRAFT, CROSS FLOW,
LIFT FANS, TRANSITION FLIGHT (U)

THE COLLECTION OF PAPERS EMPHASIZES THE FOLLOWING
AREAS: ROTORS AND FANS IN HOVER AND TRANSITION,
INTEkFERENCL WITH THE AIRFRAME AND THE GROUNDs GROUND
EFFkCIS ON ROTORS AND FANS, NOISE PROBLEMS AND
TLS'IING TECHNIQUES. THE TOPICS ARE dASED ON LOW-
DISCLUADING DEVICES@ (AUTHOR) (U)
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UNCLASSIFIED

UOC HEPORT BIBLIOGNAPHY SEAR.H CONTROL NO. /ZOMO7

AD-67u 965 1/3 15/7
LTV AEROSPACE CURP IALLAS TX LIV VUUGHT AERONAUTICS
DIV

D'IAMIC RESPONSL OF THE XC-142A TILT-WING V/STOL
AIRCRAFT TO IN-FLIGHT CAR(jO DELIVERY AT SLOW SPEEDS.(U)

DLSCRIPTIVE NOTE: FIiwAL REPT.,
MAK 6d 12JP *ILSONJERRY No ;SCHIRAo

MIKE P. ;DEITERINGJt STEVE
REPTo NO. Z-5331U/6R-609d
CONTRACT: UA-4'-177-AMC-327(T)
PROj; UA-IF1ZI1OIA254
MONITOR; USAAVLAdS TR-68-4

UNCLASSIFIED REPORT

DESCRIPTORS: (eTRANSPORT PLANES, #AIR DROP
OPERATIONS), (#VERTICAL TAKE-OFF PLANES, AIR DROP
OPERATIONS)* CAR4O, AIRSPELD, pAYLOAD*
MOVERING# GROUND EFFLCT, CAR4O PARACHUTESt
MILITARY PERSONNtL, TILT WINS, SIMULATION,
MATHEMATICAL MODELS (U)

IDENTIFIERS; XC-142A AIRCRAFT, C-142 AIF:CRAFT,
TRANbITION FLIUHT, EATRACTION pARACHUTES,
6RAPHS(CHANTS) (U)

THE POTENTIAL AdILITY OF v/SToL AIRCRAFT To
PLRFORM ARMY DRUP MISSIONS AT VARIOUS ALTITUDES
WHILE FLYINi AT SPELDS FROM HOVER TO CONVENTIONAL
FLI(aHT COUL() PRUVIDL A 6ASIS FOR PRECISION IN-FLIGHT
DELIVLRY AND COULU OVERCOME MAJOR OPERATIONAL
RESTRICTIONS ASSOCIATED WITH 1jANY OF THE CONVENTIONAL
AIR-DROP TECHNIwULS. THL STUDY OAS PARTIALLY BASED
01h ACTUAL AIR-DkOP 0EMONSTRATIONS. SINGLE CARGO
LQAOS OF UP TO 3oUOU POUNDS WERE GRAVITY DROPPED IN
HOVtR AND AT 30 KNOVSo AND LOAD$ OF UP TO 1O00 0
POUiDb OERE EXTRACTLD BY PARACHUTE AT 127 KNOTS.
U$ING THESE FLi1HT UATA TO SET UP A REALISTIC
SIMULATION, A MATHEMATICAL MODEL OF THE XC-I'12A
AIRPLANE AND A tiUMAN PILOT .tERE USED TO EXAMINE THE
AIRCRAFTIS RESPONSE fiTH CARGO AEIGHTS UP TO THE
AIRPLANE'S IIAXIiUM PAYLOAD uF 8,000 POUNDS IN THE
LUQi-SPEED PORTION OF TRANSITION AND 12,0 POUNDS AT
A 127-KNOT FLIGHT CONDITION. THE STUDY SHOWS THAT
THE MAXIMUM PAYLOAD COULD BL SUCCESSFULLY DROPPED
WITH PROPER PILOT TLCHNIQUEo MEANS OF EXTENDING
THE AINPLANE'S AIRO-ROP CAPABILITY THROUGH THE USE OF
SPECIAL EXTRACTION FORCES AND PARAMETERS APPLICABLE
TO THE AIi-LoROP SYSTEM avERE STUVIEDo
(AUTHOR) 140 (U)
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UNCLAS'SIF IED

UDC REPOmT bIBLIOGRAPHY SEARCH CONTROL NO. /LOMO/

AU-671 029 1/3
HAMILTON STANUARD WINDSOR LOCKS CONN

FLASIbILITY STUUY OF ADVANCED V/STOL PROPELLER
TECHNOLOGY* (U)

DESCRIPTIVE NOTE: FINAL REPToo
SJUN 6b 38bP ADAMSONvw. Me

CONTRACT: LýAAJO2-67-C-0073
PROJ: DA-lI11ilOID01
TASK: IG121UOIO1'415
MONITOR; UbAAVLAOS TR-68-33

UNCLASSIFIEU REPORT

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANES, WEIGHT)o
(oPRUPELLEkSIAERIAL)i WEIGHT), FLASIdILITY
STUDIEst PROPULSION GEARS* REDUCTION GEARS#

OPTIMIZATION, REuULTIONo DESIGN,
PITCHIMOTION)t BORON, PROPELLER BLADES1

TITANIUM (U)
IDENTIFIERS; TRAUEOFFS (U)

A FEASIBILITY SrUUY OF ADVANCED V/SIOL
PROPELLER SYSTEMS FOR THE 1970-1975 TIME PERIOD WAS
CONuUCTED, THE PRIMARY OBJECTIVE OF THE STUDY WAS
TO INVESTIGATE THE APPLICATION OF NEW MATERIALS AND
NEW DESIGN CONCEPTS TO DEFINE THE MAXIMUM REDUCTIONS
IN SPECIFIC WEI1HT OF THE COMPLETE PROPELLER SYSTEM
(INCLUDING REDUCTION GEARtOX) ATTAINABLE IN THIS
TIME PERIODo PRELIMINARY DESIGNS OF FUTURE
PROPELLER SYSTEMS PRESENTED IN THE REPORT ARE OVER 50
PERCENT LIGHTER THAN COMPARABLE PRESENT-DAY V/
STOL SYSTEMS. THREE INTEGRAL GEARBOA PROPELLER
SYSTEMS, fvITH AND WITHOUT CYCLIC PITCH AND WITH AND
WITHOuT A CROSS-SHAPT DRIVE PAD* WERE DEFINED IN THIS
REPORT USING THE ADVANCED TECHNOLO0Y INDICATED AS

FEA51BLE 6Y THE STUDY* EACH MAJOR COMPONENT OF THE
16B PROPELLkR SYSTEMI WAS OPTIMIZED AND THEN MERGED
INTO COMPLETE SYSTEM DESIN0b A SUMMARY WEIGHT

* " TABULATION IS PRESENTED SHOOING THE RELATIVE
CONTRIBUTIONS OF EACH MAJOR COMPONENT OF THE
PROPELLER SYSTEh TO THE TOTAL INDICATED WEIGHT

"REDUCTIONS* A SLI.NIfICANT PORTION OF THE WEIGHT
RLDUCTIONS 15 ShOoN TO BE ACHIEVABLE BY 19701 SINCE
THE TECHNOLOGY NEWUIRED Is PRESENTLY UNDER

DLVELOPMENT OR IS A NATURAL EXTENSION OF EXISTING
TECýANuLOGYo OTHER SIGNIFICANT WEIGHT REDUCTIONS,
SUCH AS THOSE RESULTING FROM THE USE OF BORON BLADE
SPARS AND TITANIUM bEARING9 ARE AT AN EARLY PHASE OF
THEIR TECHNOLOGY UEVELOPMLNT (U)
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UNCLASSIFIEDJ

UDC kEPOkT BIBLIOGRAPHY SEARCH CONTRUL NO. /LOMO7

AD-67i o'1 1/3 dO/q 1/1
WASHINGTON UNIV SEATTLE DLP1 OF AERONAUTICS AND
ASTRONAUTICS

AN LXPERIMENTAL STUOY OF ALLEVIATIN# THE LIMITS ONMINIMUM-SPEED V/STOL WIND-TUNIEL TESTSt (U)

JAN 66 27P SHINuOShOJIIO ;RAEo*ILLIAMH e j R ;

RLPT. NO, 68-1
CONTRACT: DA-ARO(D)-j-1I24-G•8i
PROj: OA-2001451O8334
MONITuRN ANOO 4!1063-E

UNCLASSIFIEU kEPORT

DESCRIPTORS; (*VERTICAL TAKE-OFF PLANESO MODEL
TEST$), AENOUYNAMIC (.ONFIGURATIONS9 NOTARY WINGS#
AEROuYNAMIC LOADINGs AERODYNAMIC CHARACTERISTICS,
5HORT TAKE-OFF PLAi4ES, WINo TUNNEL MODELS,
QOftNaASH, vvAKE, nOVERING (U)

IvENTIFIERS: FLOiO BREAKDOONs
FENCESIAERODYNAMICSI, TRANSITION FLIGHT (U)

AN LXPERIMENTAL STUOY WAS MADE TO INVESTIGATE SOME
MEANS TO ALLEVIATE FLOW BREAKDOWN BY USING A NUMBER
OF OIFFERENT STRAKE OR FENCL COI4FIGURATIONS. ATOTAL OF 23 DIFFERE14T CONFI(aURATIONS AERE STUDILD IN
THE q X 6 FT. IlISLRT WITH A 2 FT. DIAMETER HIGIU
ROTOR AT ABOUT I PSF DISK LOADING. NONE oF THE
STRAKE CONFIGURATIONS STUuIED IN THE EXPERIMENT
COMPLETELY ELIMINATE THE EFFECT OF FLOW BREAKDOWN.
A FURTHER EXPERIMENTAL INVeSTIGATIOij IS DESIRABLE
BECAUSE OF THE INCRLASING INTEREST IN TESTING V/
S70L VEHICLES IN 7Ht TRANSITION SPEED RANGE.
(AUTHOR) 

(U)
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UNCLASSIFIED

UUl. REP,OkT BIBLIOGHAPHY SEARCH CONTROL NO, /ZOmO1

AU-672 272 1/3 5/6
BOLT bEkANEK ANL NEIvMAN INC CAMbRIDg3E MASS

AN OPTIMAL CONTHOL METHOD FOR PREOICTINb CONTROL
CHARACTERISTICS AND DISPLAY REQUIREMENTS OF MANNED-
VEHICLE SYSTEmS. (U)

OLSCRIPTIVE NOTE: PINAL REPT, I JUL 66-31 AUca 67o
JUN 6b 173P ELKINDJEROML It ;FAL8,

PETLR Le ;KLE1NIIANtAVIU ;LLVISuNWILLIAM He

RLP1. Nut 6BN-IS19

CONTRACT; AF 33i1b)-S16U
PNOJ: AF-821v
TASK: 821910
MUNIToR: AFFUL TO-67-1$7

UNCLASSIFIEt NEPORT

D4SCRIPTO8S; (OVLRTICAL fAKE-OFF PLANES, eFLIGHT
CONTHOL SYSTEMS), $HURT TAKE-OFF PLANES, MAN-
MACHINE SYbTLMS* DISPLAY SYSTEMS, ANALYSIS,
MATHEMATICAL MUDLLb, OPTIMIZATION, TIME,
MOVEhING* k2AINo tIA1HtMATICAL PREUIC'TIONt PILOTS,
PE£FORMANCOU(tMAN) (U)

IUEiqTIFIERS; XV-bA AIRCRAFT$ OpTIMAL CONTROL
THLORY, V-b AIRCRAFT (U)

AN ANALYTIC PROLEDUUE FOR DLTERmININGi INFORMATION
DISPLAY RtQUIREMENTS AND HUMAN CONTROL AND INSTRUMENT
MUNITaRING CHARACTEHISTIC$ FOR COMPLEX MULTIVARIABLt
VtHICULAR CUNTRUL SYSTEMS Is DEVELOPED, THE METHOD
I5 UASED UPON THE ASSUMPTION THAT THE HUMAN
CONTROLLER OILL ACT IN A NEAR OPTIMAL MANNER*
OPTIMAL CONTROL THEORY AND ITS ASSOCIATED STATE-
SPACE REPRESENTATION IS USEU AS THE BASIS FOR THE
ANALYTIC PROCEDURE* A MODEL FOR THE HUMAN
CONTrULLEk IS DEVELUPED IN OHICh THE CONTROLLERIS
INHtRLNT LIMITATIONb ARE APPROXIMATED BY A TIME
DELAY. THE MODEL INCLUDLS A PHEUICTUR FOR
COMPENSATING FOR THIS TIME DELAY, A CONTROLLER FOR
PHOUUCING THE CONTROL INPUTS TO THE VEHICLE AND A
COST FUNCTIONAL THAI IS To uE MINIMIiiIýED. THE
CON1RULLEk IS AzSUMLD Tv OE OPTIMAL* SEVERAL
SUBOPTIMAL PREDICTORS ARE INVESTIGATED# ONLY
QUAuRATIC COST FU14CTIONALS ARE LONSIDERED. THE
ANALYTIC pROCEDURE ASSUMES THAT THE HUMAN OPERATOR'S
CUNlROL CHARAcTLRISIICS CAN BE REPRESENTED BY A SET
OF 4AINS OPERATIN(: uN THE DLLAYED STATE VARIABLES OF
THE SYSTEM.
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UNCLASSIFIED

DOC kEPORT SIBLIUGRAPHY SEARCH CONTROL NO. /1OMO?

AD-703 b8d 1/3LI
FORE1c4N Tt.CHNOLUGY uIV ORIGI1T-PATrEN~sON AFB OHIO

VERlICAL TAK~EOFF ANLU LANDIN~at (U)

FEb 70 U ZU 12pAVLLNKOoVe Fe
REPT. NO* FTumT-24-379-69
PtO~J; FTD-723U276

UNCLASSIFIED REPORT

SUPPLL.MENTARY NOTLI L.D!TED MACHINE TRANS@ OF MONO.
VERTIKALNYI VZLET I IPOSAUKAP MOSCOW, 1968 P1-112. BY
NObEjRT ALLLN POTTS.

DiSCftIPTORS1 (*VERTICAL TAKE-OFF PLANES,
PEkFuHmANCE(ENGINEERING))o TAKE-UFF, AIRCRAFT
LANDIN(6S, HELICOPTERS, AIRCRAFT ENGINESs FLIGHT
CONTkO4 SYSTEMS, STAcILIZATION, AVIATION SAFL.TY#
~JE1Ss FLIGHT, USSR (U)
IUENTIFIERs: ROTARY tOING AIRCRAFT,

T RAN SLA TI 0 'S (U)ICUNTENTS: CERTA IN CMARACTL.RISTICS OF FLIGHTS IN
NATURE; HLLTCOPTEKS AND ROTARY oING AIRCRAFT;
VIOL AIRCRAFT; VTUL AIRCRAFT pOrvER PLANTS;
STAdI1LIZATION AND CUNTROL OF VTUL; TRANSITION
CUNL)ITIONS OF FL16HT OF VTOL AIRCRAFT; FLIGHT
SAFETY OF VTOL AIRCRAFT;' EFFECT OF A GAS JET ON
ThE TAKEOFF-LANUING SITL; Ai4OMALIES OF FLIGHT
CHARALTL.RIS1ICS OF vTOL. WU
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UNCLAbSIFIEV

ODC NLPOiKT DBLIUGRAPHY SEARC.H CUNTROL NO, /Z0M07

BOLO bEh¶A,4EI ANL) NEAPMAN IN¶C CAMajRIDI6E MASS

APPLICATION OF UPTIMAL CONTR~OL THEORY To THE.
PRLI~ECTIOrg OF HUMAN PERFOKMkNCE IN A COMPLEX

IiTASK@. IU)
OD.SCRIPTIVE NOTE: FINiAL HEFT* JAN 68-SEP 6Y9,

LEvISONoWILLIAM Hb I
RL.PTs No* dBN-1776
CONTRACT: F336 15-6b1C".192
PROJ: AF-8z19
MONIToR; AFFLIL TH-69-81

UNCLASSIFIELJ REPOR~T

DLSCIPTORS; (*RLACTIC)N(PSYCHOLOL1y)t THEORY),

(*PEiRFuRMANCE.(HUMAN)i MA rHLMtATICAL
PREDICTIONo I*VCRTIC.AL TAKE'-OFF PLANES,
HANDLING),. HUVERINbs SCI.NTIFIC AESEARCHs
MATH4MtATICAL MUDLLb, PROI1RAMMING(COMPUTENS),
FEE.OdACKI rITCH(tIOTIUN)o FL14HT CONTtOL

* ~SY5TEMst SCANNING', AIR FORCE RESE.ARCm. HUMAN

1 L~NGINEERIN6a (U)
'I IOENTIFIERS; XV-bA AIRCRAFT, V-5 AIRCRAFT,

CONTROL. THE.OKYe FELDdACK CONTROL* TAhK

COIP4LEAITY, MANUAL CONTROL TASKS u

A PKOcEOURE Is iJEvEi.OPEUi FOR~ USING H1UMAN RESPONSE
THEORY AND) THE ANALYTIC MLThODS OF OPTIMAL CONTROL

THEORY To AwALYSE A COMPLEX MANUAL CONTROL TASK.
THE CENTRAL ELEMENT IN THE. PROCEDOURES IS A MODEL OF
THE HUMAN OPERATOR THAT IS dAsEu ON THE ASSUMPTION
THAT i6ELL-TRAINLD OPERATORS PERFORM OPTIMALLY SUBJEC.T

TO CERTAIN~ INHENE.NT LIMITATIONS* RECENT RESULTS IN
HUMAN RESPONSE THEOkY PROvIuE THE RLPRESENTATION OF
THE HuMAN'S LIMITATIONS. OPTIMAL CONTROL THEORY IS
TmE1N USED To PRL.DjCT CLUSLD-LOOP HUMAN AND SYSTEM
PERFOkMANLEs THE mIANUAL CONTROL (,F THE
LONuITUUINAL POSITION OF A HOVERING VTOL VEHICLE. IS
ANALYLEIJ USING THL UEVELOPEu TECHNIwUES.

(AUiHOR) (u)
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UNCLASSI FIED

DDC REPORT BIBLIOGRAPHY bEARCH CONTROL NO. /L0M07

AO-YUo 374 1/3
BLLL HELICOPTER CO PORT WORTH TLX

A STABILITY AiwD CuNrROL PREUICTION METHOD FUR
HLLICOPTERS A14D STOPPABLE RoToR AIRCRAFT* VOJ.UME
I11; PROGRAMMER'S MANUAL. IV)

DESCRIPTIVE NOTE: FINAL REPT. UEC 68-FEB 70,
MAK 70 37P dIRDBILLY Js

CONTRACT: F33615-69-C-121
PNOJ: AF-8ZI9
TASK: 8219U7
MONITOR: AFFOL TH-69-193-VOL-3

UNCLASSIFIED REPORT

SUPPLeMENTAWY NOTL; EE ALSO VOLUME 2t AU-706 918o AND
VOLUME 41 AD-7C6 919.

DESCRIPTORS: (oHELICUPTERSt STABILITY)t
(*VERTICAL TAKE-OFF PLANESo STABILITY),
INSTRUcTION MANUALS, SUBROUTINES, ROTOR
BLAUES(ROTARY twdIGS)s HELICOPTER ROTORS,
PRUOGAMMINo(COMPUTERS), CONTROL, DIGITAL
COHPUTERS (U)

IUENTIFIERS: *STOPPAbLE ROTOR AIRCRAFT (U)

THE REPORT uESCRIoES A MATHEMATICAL MODEL OF
ROTURCRAFT THAT MAY BE USED To OETERMINE
CHARACTERISTIcS OF PERFURMANCEs STAOILITY, RESPONSEt
AND ROTUR BLADE LOALS. THE COMPLEXITY OF THE
EWUATIONS USED REWUIRES THE USE OF A DIGITAL COMPUTLR
FUR EFFICIENT SOLUTION. THIS VOlUME CONTAINS AIDS
FOR ThE COMPUTER PRUGRAMMERo THE PROGRAMMINbv AIDS
ARE UIVIDLD INTO TWu GROUPS, BACKGRUUND MATLRIAL
FUR THE PHO•iRAMMER jUST S1ANTIN4 TO WORK ON THIS
COMPUTER PROGRAM ANU THL UEIAILLD EXPLANATION OF THL
COMPUTER GENERATED uOCUmENTATION 6HICH IS NECESSARY
FUR ANY PROGRAMMEN ID 6ORI tFFECTIVELY ON THIS
PkOGRAMo (AUTHOr) (U)
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UNCLA5S IF IED

ODC REPORT BIBLIOGkAPHY SEARCH CONTROL NU,. /ZOMO7

AU-7Ob 918 1/3

BELL HELILOPTER CO tORT WORTH TEX

A SrABILITY AND CONTROL PREVICTION METHOD FOR
HELICOPTERS AND STOPPABLE ROTOR AIRCRAFT. VOLUML
lit USER'S MANUAL. (U)

DESCRIPTIVE NOTE: FINAL REPT, DEC 68-FEB 70t
FEb 7U l6'P dIRDBILI.Y J. ;MCLARTY,

TYCE To I
CONTRACT: F33615-69-C-1121
PHOo: AF-8119
TASK:* 219OU7
MONITOR; AFFOL TR-o9-123-VOL-2

UNCLASSIFIEU REPORT

SUPtLEMENTANY NUT%; SEE ALSO VOLUME 3p AU- 7 06 374o

OESCRIPTONS; (*HELICQPTEi(S, 5TABILITY),
(,VCKTICAL TAKL-OFF PLANES, STABILITY), ROTOR
dLAU&S(ROTARY ¢:I'iGi)v RESPUNSE.
LOAOINu(MECHANICS)*
PERFORmANCLiLNGI|JEERING)t
PROGkAMMIN6(COMPUTLRb), EQUATIONS OF MOTION,
HELICOPTER ROTORb, MATHEMATICAL PREDICTIUN,
CON4TKOL (U)

IDENTIFIERS: OSTOPPA6LE ROTOR AIkCRAFT (U)

THE VOLUME PRESENTS ALL DOCUMENTATION AVAILABLE TO
AIU THE USER OF THE COMPUTEN pROGRAM DEVELOPED IN
This 4ORK, THE INPUT FORMAT SEC1ION PROVIDES AN
EAPLANATION OF ALL UF THE QUANTITIES INPUT TO THE
COMPUTER PROGRAM. MANY UF THE INPUTS ARE DEFINED BY
EQUATIONS SHOewING H0. THEY FUNCTION IN THE PROGRAM*
THIS MAKES THE USL OF THE IijOPUTS AS CLEAR AS
POSSIoLE. FOUR TYPI.AL SETS OF INPUT DATA ARE
INC.ULEL AS 4ORKING EXAMPLES. THE OUTPUT GUIDE
GIVES A THOROUGH DISCUSSION OF ALL uF THE FORMS OF
COMPUTER uUTPuT OOTAINED BY THE USER,
(AUTHOR) (U)
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U14CLASSIFIED

OUC REPOnT BIBLIOGtAPHY SEARCH CONTROL NO. /ZOMO?

A U,-7u 6 Y19 1/3
BELL HELICOPTER CO FORT WORTH TEX

A STABILIrY AND CONTROL PREUI*CTION METHOD FOR
HELICOPTERS AND STOPPABLE RUTOR AIRCRAFT. VOLUML
IV; APPENuICES. (U)

DESCRIPTIVE NOTE: FINAL riEPT. DEC 68-FEB 70,
MAR 7U 31dP DIRDlBILLY Jo

CUNTRACT: F33615-69-C-1IZ1
PNOj; AF-8219
TASK; u219U7
MONITOR; AFFOL TR-69-123-VOL-'f

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE, SEE ALSO VOLUME 3l AD-706 374o

DESCRIPTORS; (*HELICUPTERS, STABILITY)o
(*VERTICAL TAKE-0F1 VLANES, STABILITY)o
SUbROUTINE59 COMPUTER PROGRAMS, ROTOR
bLADES(ROTARY WINGS), HELICOPTER ROTORS,
CONTROL# PERFORMANCE(ENGINEERING) (U)

|UENTIFIERS; *STOPPAbLE ROTOti AIRCRAFT (U)

CUNTEtTb: VARIAbLE uEFINITIONs; SUBROUTINES
AND COMMONS CONTAINING EACH COMMON AND VARIABLE;
COMMONS AiD VARIAOLLS IN EAr.H SUBROUTINE AND
COMMON; SUBHOuTINES CONTAINING LACH VARIABLE, BY
CUOMmO,,; PHORAM SECTIONS COiqTAIN!NG EACH VARIABLE,
BY COgilON; AND FOHTxAN LISTINGo (U)
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UNCLASSIFIED

DUC REPOKT dIBLIOGR4PH.Y SEARCH CONTROL NO, ILOh07

AU-707 831 1/3

CORNELL ALRONAUrICAL LAC INL BUrFALO N Y FLIGHT RESLARCH
DLPT

A FLIGHT INVESTIGATION OF LATERAL-DIRECTIONAL
HA14PLING WUALITIEb FOR V/STOL AIRCRAFT IN LOW
SPEED MANEUVERING FLIGHT@ (U)

DESCRIPTIVE NOTE: FINAL REPT. AU4 68-AUG 69s
MAR 70 IBVP UOETSCH.-KHo, JRo;GOULD#

CONTRACT: AF 33(615)-3736
PROJd AF-69ODC
TASK ; 698DCOU
MONITOR: AFFUL Tm-69-4l

UNCLASSIFIED REPORT

SUPPLLMENIAKY NOTE: PREPARED IN COOPERATION AITH

NATIONJAL AERONAUTICAL ESTABLISHMENT, OTTAWA
(ON1TARIOo NAE-LTR-FI.12*

tI+ DLSCRIPTORS: (OVLRTICAL TAKE-OFF PLANESo

HANDLING), ROLL, MANLUVERAbILITY, FLIGHT
SIMULATORS, FLIGHT TESTING, FLIGHT SPEEDS,

¶ APPROACH (U)

AN INVESTIGATION T0 DETERMINE THE RANGES OF VARIOUS
LATERAL DRRECTIONAL CHARACTERISTICS REQUIRED TO
PROVIDE AuE'UATE FLYING QuALITIES FOR TURNING
MANEUVERS AT LO* SPEED viAb UNDýKTAKEN USING AN

*T AIRdORNE V/STOL AIRCRAFT SIMULATOR* FIVE
4 PARAMETERS *ERE VARIED IN A SYSTEMATIC MANNER: THE

DAMPING RATIO, THE FREQUENCY, AND THE RATIO AND THE
FRLWULNCY OF THL NUMERATOR OF THE ROLL-ANGLE TO
AILERON-CUNTROL-114PUT TRANSFER FUNCTION* THE PILOTS
PLRFORMED A LOW SPELD, VISUAL MANEUVERING TASK AND
DOCUMENTEU THEIR ASSESSMENT OF THE CHARACTERISTICS
THRUUhH EATENSIVE COMMENTS AND A NUMERICAL RATING.
THE REPORT PRESENTS ALL THE DATA CATEGORIZED WITH
RESPECT Th THE rEST PARAMLTERS. (AUTHOR) (U)

Hi
l

I: II
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UNCLAbSIFIED

DDC REPONT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO7

AU-70d 742 1/3
AERONAUTICAL SY5TLEM DIV bRIGHT-PATTENSUN AFB OHIO

PROPELLER STATIC PEs(FORmANCt TESTS FOR V/STOL

AIRCRAFTe FART Ile TEST DATA (APPENDIX 1I1), (U)

DESCRIPTIVE NOTE: REPT. FOR JUL 65-NOV 679
JAN 7U 36bP CHUPINOMATTHEW He.

REPTo NU, ASD-TR-69"iS-PT-2

UNCLASSIFIED KEPORT

SUPPLLMENTANY NOTE: bEE ALbO PART IV AD-708 501o

DESCRIPTORS: (OVLRTICAL rAKE-OFF PLANES,
*PROPELLER$(AERIAL))r (oTRANSPoRT PLANES,
PRUPLLLERS(ALRIAL) o
PERFORMANCL(ENGINELR1NG)i EXPERIMENTAL DATAt
STATICss PhOPELL.R BLADES, DýSIGN (U)

IDENTIFIERS: XC-1'$ZA AIRCRAFT, C-142
AIRCRAFT (U)

THE R.PORT PRESLNTS THE REDUCED DATA OBTAINED
DURING AN EATENbIVE SERIES wF PROPELLER STATIC
PLRFOIMANCE TESTS WmICH WERE RUN BECAUSE OF A STATIC
PERFOkMANCE ThRuST UEFICIENCY ENCOUNTERED DURIN4
FLIAHT TESTS OF THE XC-142A V/STOL CARGO
AIRCRAFT, THIRTEEN UIFFERENt PRUPELLERS WERE
tJbEo; 26 UIFFERLNT LONFIGURATIONS WERE OBTAINED BY
CHAc•ING PARAMETERS OF SOME OF THE 13 BLADES. THE
RLDUCED DATA ýOe THt 28 VERSION$ OF PROPELLERS TESTED
AnE PRESENTED, PARAMETERS STUDILD DURING THE TESTS
I1CLULEU bLAUE CUFF (ON OR OFF), TIP SHAPE,
TypIsT, ACTIVITY FACTOR, CAM6ER, AND AIRFOIL SECTION.
DATA ON SLVERAL O]HMR STATIC THRUST PROPELLLRS
TESTEu UN RIGS leOb. I AND qo wHICH wERE NOT A
PART oF TmIS TEzT SLRIES, ARE ALSO PRESENTED FOR
AoDITIONAL INFOhMATION, THE INFORMATION OBTAINED
FROm THE TESTSt IN EFFECT, hEpRESENIS A STATE-OF'THE-
ART SrUuY FUR IMPROVING PROPELLER STATIC PERFORMANCt
FOR V/SIOL AIRChAFT APPLICA'IONSe THE
INFORmATION OTAIiEvU DURING THESE TESTS CAN BE USED
TO i'IOeNE ACCURATE.LY PREDICT STATIC THRUST FOR FUTURE
PHOPELLER DRIVEN V/STOL AIRLRAFI (AUTHOR) (U)
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UNCLASSIF IED

UOC REPORT 8166iuGI(AHY bEARCH CONTROL NOu /iOmO7

AD-70Y 096 1/3 1/1
NAVAL PUSrGHADUATL SCHOOL MONTEREY CALIF

A14 INVESTIGATION OF GROUND EFFECT ON VERTICAL
TAKEOFF AIRCRAFT, (U)

DLSCRIPTIVE NOTE: MASTER'S THESISb
JUN 7U 76P THOMFSoNsCHARLES DOUGLAS I

UNCLASSIFIED REPONT

DLSCRIPTORS: (*VLRTICAL TA&E-OFF PLANES, eQRQUND
LFFECT), PRESSURL, FUSELAGk.St vELOLITY, NOZZLE
GAS FLOWo JET$, THESLS (U)

THE THEORETICAL SOLUTION FOR THL FLOW BENEATH V/

STOL AIRCRAFT WAS EATENoEO TO INCLUvE TILTED JET
CONFIGURATIUNS. A LABORATORY M')OEL WAS CONSTRUCTED
TO TEST THE EFFECT OF VARIATION OF THE PARAMETERS
GUVERNI4G THE F4OW. FREE STREAMLINE PLOTS, PRESSURE
CUEFFICIENTS 0N THE GROUNU AND FUSELAGE AND VELOCITY
PkOFILES IN 'THE NOZULES ?JERE oEIERMINED FROM HOT-WIRE
ANEMOMETER TRAVr-RSES AND MICROMANOMeTER READINGb.
EXPERIMETAL DATA LOMPARED FAVORABLY WITH THE
TtiEORLTICAL UETt•lRliATIONSo (AUTHOR| (U)

I
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UNCLASSIFIED

DDL kEPOT OIBLIUGNAPHY SEAR.H CONTROL NO, /LOM07

AU-7Uv 411 2 1 /b
INTER-CONTRUL$ INL 1.ASHINiTON D C

ENGINL CONTROL SYbTL.4S STUDY AS APPLIED TO INTER-
ENGINE THRUST CUNTRUL, (U)

JAN 7U 2q6P CARRASANDREW No ;HU.HETT,
PAUL W;

CONTRACT: NOJOI9-6U-C-0ll7

UNCLASSIFIED kEPORT Rebsodlble co

DLSCRiPTOiS; i (TVR6OAN EN4INESt CONTROL SYSTEMS).
I*VENTICAL TAKE-UFF PLANES, IURBUFAN ENGINES),
('(A5 TURBINES, MATHLMATICAL .ODLLS)p DUCTED
FANS, TURBINt PARTbt LOGIC CIRCUITS, FUELS,
LIWUID LEVLL CONTRULo FAILuRE(MECHANICS)i
bIMULATION, COMPUTER PROGRAMS (U)

IUENTIFIERS: WTF-6u LNGINES9 CoMpUTEKIZED
•IMULATIONl COMPtTER ANALYbIb, *ENGINE CONTROLSYSTEMS (U)

VTOL TYPE AIRCRAFT INCORPORATING TURBO-FAN ENGINES
AS LIFTINw MEANS DO NoT SENSIBLY LEND THEMSELVES TOTHE CROSS-COUPLING PROVISIONS IIiHERENTLY AVAILABLE
WITH THE ,dAFTING OF PROPtLLER TYPE ENGINES# AN
ENGINE FAILURE IN THE FAN ENiGINE CASE I5 THEREFORE A
CUflJbIERAdLY MOXE PXECARIUUS MATTER FUR WHICH
PKOVIbIUN FuR TmRUST COMPENSATION MORE RESPONSIVE
THAN A PILOT '.OULU APPEAR TO BE REQUIRED. THE STUDY
UTILILES A VERY COMPREHLNSIVE HYBRID SIMULATION OF
THE WTF-6U ENGIN WtHERE.IN ALL ENGINE COMPONENTS ARE
SIMULATED ON A PERFORMANCE MAP BASIS THEREBY
INCLUOING ALL NUN-LINEARITIES AS WELL AS PERMITTING
THE AVAILABILITY OF ANY AND ALL ENGINE PARAMETERS FOR
USE Ab CONTROLLED VARIAdLES OPERATING IN CONJUNCTION
WITH THE MANIPULATEU VARIABLE, FUEL FLOWo FURTHER,
REALISTIC ACCELLRATION CONTROL IN TiiE COURSE OF LARGE
UPSLTS IS ACCOMPLISHED THEREBY PERMITTING A CONTROL
SYSTLM ANALYSIS WHICH IS COMPLETELY APPLICABLE TO THEDETAIL UESIjN OF THE CONTROL SYSTEM AND THE SELECTION
OF COMPONENTS, (AUTHOR) (U)
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UNCLASSIFIED

DL. KEPORT 6IBLIUGNAPHY SEAR0H CONTROL NO. /ZOMO7

AU-7rY 47b 1/7
HONLYwELL I11C MINNEAPOLIS MINN MANNED SYSTEMS TLCHNOLOGY
GnOuP

AIRLRAFT OISPLAYS FuR STEEP-ANGLE
APPROACHE, I(U)

DLSCRIPTIVE NOTE; FINAL REPT* NOV 67-DEC 68,
JUL 7U 270P OOLFsJAM.S Do ;HOPPEm

RICHARD So
RLPr. NO. 1?271-FRI
CONTRACT, NO0UI4-6U-.--IO91
PXOJ; NR-213-U61
MUNITUN; JANAIR 6 $l31lb

UiiC6ASSIFIE, NEPONT

DLSCkIPTONS: (OAPPROACHe *DISPLAY SYSTEMS),
(*mELICOPTLRS, APPkOACH), (*VERTICAL T AKE-OFF
PLANLS, APPROACH), AIRCRAFT LANDINGS, FLIGHT
PATmS, MATHEMATILAL MODELS, 5IULATIUN (U)

IDENTIFIERS; UH-1 AINCRAF'T, m-i AIRCRAFT, XV-5
AIKCNAFT, V-b AIRCR0AT (U)

ThE PRIMARY ObJLCTIVE OF THL pRCGKAM WAS TO
INVLSTIGATE AIR(.RAFI DISPLAY kEWUIRLMENTS FOR STEEP-
ANGLE APPROACHEb ANL LANDIN(3S WITH 1975-1980 ERA
TACTICAL ROTARY-VINcj AND V/SToL AIRCRAFT, THE
STUDY WAS CuNDUCTLD ITm VARIABLE-VELOCITY
SIMuLATIONS OF UELL UH-1 AND RYAN XV-5
AIRCRAFT* ALTERN4ATIVE DISPLAY FORMATS WLRE
D.VLLOPED AND EMPIRICALLY EVALUATED BY MEANS OF REAL-
TIML MAN-IN-THE-LUOP SIMULATION TECHNIQUES. IN
AUDITION, APPROACH ANGLL ANLJ PROFILE CHARACTERISTICS
WERE SYSTEMATICALLY VARIED TO ASCERTAIN THEIR EFFECTS
ON TASK PERFORMANLEo INTERPRETED WITHIN THE
CUNSTRAINTS IMPOSLD UPON ANu BY THE SIMULATIONS,
RESULTS OF THE STUDY INDICATED THAT MANUALLY
CONTROLLEu IFR STEP-ANaLE APPROACHES AND LANDINGS
ArE POSSIbLE ,oIrH ALL DISPLAY FORMATS EVALUATEDoGLNLRALLY, HORIMO4TAL SITUA71ON DISPLAY FORMATS
WLRE FOUNU TO YIELD MORi ACCURATE AND PRECISE
PILOTING PERFORMANCL WITH BOTH VEHICLES* EFFECTS OF
APPROACH-PRUFILL VANIATIOIqS WERC. MINOR, WHILE EFFECTS
OF APPROACH ANGLE DID VARY AS A FUNCTION OF THE
VEHICLE FLO¢oN AND THE AAIS OF ERROR OR PERFORMANCE
MLASUNEMENT. (AUThOk) (U)
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UN C6.ASSj FlED

&JDI R~EPORT I3IBL.UGHAPHY SEARCH CONTROL NO. /ZOMOl

AD-7Iu 59U 1/3
AIR FORCE Fi.1GHT DYN'AMICS LAB *81iGHT-PATTE:RSON AFS
OHIO

A NE4 APPROACm TO ThESPCFCTNAN)VLUTO
OF FLYING QOALITILS. PcFCTO ADEAUTO (U)

DLSCRIPTIVE NOTE: FINAL HEPT.,
.JVt4 7U 71P ANDERSONRONALDOs0

REPT. NO@ AFFDL-TR-69-12u
PROj; AF-8Z~I9

* TASK: 8219U9

UNCLASSIFIEO REPORT

DLSCRIPTORS: (*VERTICAL TAKE-OFF PLANES,
PERFLJRMANCE(ENGINEERING))o MAN-MACHINE SYSTEMS,
P16075, HOVERING, riATiiEMAT.'CAL PeREDICTIONo
bPL.C1FiCATIONSs PE8FQaRMANCe(HUMAN), FLIGHT
CONTkOL SYSTEMS (U)
IDENTIFIERS: EVALUATION 4U)

A STUUY OF THE. LOhRRLLATION~ OF PILOT MODEL
PARAML.TERb AND CLOSED-LUOP PERFORMANCE WITH PILOT
OrINdON OF V7OL HOVER DYNAMICS ieAS CONDUCTEL,. THlE
ENCOURAGING RESULTS SUG4IESTED A PILuT-VEHICLE
ANALYSIS METHOD Of PREDICTING PILOT MODEL PARAMETERS,
CI.ozEU-LOUP PILOT-VEHICLE PLRFOHMANCE WVITH GUST
INF6 UT5, AND PILOT OPINIuN RATINGS FOR A WIDE RANGE OF
VLHICLE DYNAMICS. TmIS APPROACH WAS, IN TURN, USED
To PREDICI R(ATINGS FOR COMPARISON WITH FIXED ISASE,
MOvINb bA$Es AND. FLIGHT TEST RE5ULTS FOR VFR
CONUITIONb. AGAIN TitE RLSULTS VL.RE PROMISING, AND A
NEW r1&.MTH~OO vF StPECIFYIN~a HOVER OYNAMICS FOLLOWED
14ATURAL6Y. THE NEfo PILOT-VEmICLE ANALYSIS CONCEPT,
CALLEUL THL MINIMIUM PILOT HAIING METHOD, 15 LISCUSSEO
1(4 TERMS uF APPLICATIONS To OTHER TASKS, FLYING
QUAI.ITILS SPECIFICATION, ANU CONTROL SYSTEM DESIGN.
(AUTHOR) (U)

154

UNCLASSIFIED /ZOMO7



UNiCLASSIFIED

WcC KEPOkT 5184lOGkAPHY SEARCH CONTROL NO@ /LOM07

AU-Ili 66b 20/'/ 1/1 1/3
ANNULO EN6INEERING DEVELOPMENT CENTER ARNOLD AIR FORCE
SIATIUN TLNN

INVLST4ATAION OF THL RECIRCULATION REGION OF A FLOW
FIELD CAUSED BY A JET IN 6ROUND EFFECT WITH
CkUSSFLU o (U)

DESCRIPTIVE NOTE: FINAL REPT. 19 MAR-30 APR 70,
bEP 7u 3uP BINIUNTs IN t JRs

RLPTo No. AEUC-TH-70-192
CUNTRACT: F4U6UO-71-C-OOU2
PHOJ: AF-8219o ARO-PDOO08

UNCLASSIFIED REPORT

SUPPLrmLfJTAkY NOTL: PREPARED IN COOPERATION wITH ARO,
INC*, TULLAHOMA, TENNo REPTo NOo ARO-PWT-TR-
70-2U2*

DESCRIPTORS; (*GNOUNu EFFECT, FLOW FIELDS),
40JETS, INTERACTIO(4S)t (*VLRTICAL TAKE-OFF
PLANLS, HOVERING)t VELOCITY (U)

IDENTIFIERS; CROSS FLOW (U)

A 4INo TUNNEL INVESTIGATION WAS CONUUCTED IN THE
LUOW SPEED WIND TUNNEL (V/STOL) TO
DLTERMINE THE VLLOCITIES IN THE RECIRCULATION R4GION

OF THE FLOW FIELD PRODUCEU UY THE INTERACTION OF A
JET IMPINGIN•a ON A 4ROUND PLANE WITH CRUSSFLOW&
AXIAL AND VERTICAL VELOCITY COMPONENT MEASUREMENTS
WLRL oBTAINED WITH A FORWARD-SCATTERING LASER
DUPPLER VLLOCIMtTERe TEbT RESULTS PROVIDE TWO-
COMPONENT VELOCITY FIELDS AND INDICATE THAT THE JET-
TU-FRLE-SIRLAM VELOCITY RATIO IX MUCH MORe IMPOHTANr
IN uLTERMININc2 rHE FLOW FIELD THAN THE MAONITUDE OF
TmE INDIVIDUAL VELOCITIXSo (AUTHOR) (U)
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UNCLASSIFIED3

LDL REPORT eIb6IUGmAPHY SEARCH CONTROL NO@ /ZOH077

AU-71i 645 1/3

BOEIN4 CO PMILAUELPMIA FA VERTOL DIV

EVALUATIOtN OF GtAKEV FLAP CONTROL SYSTEM FOR
TILTWINu v/STOL AIRCRAFTt (U)

AU, 7U loOP CHuRCHILLG. Be
RLPTo NO, U8-207o

UNCLASSIFIED KEPO8T

DESCRIPTORS: (*VLRTILAL TAKE-OFF PLANESI FLAPS)*

(9FLAPS, eFLIGHT CONTROL SYSTEMS), TILT aINGSp
PITCH(MOTIUN)i HUVLRING, MOMENTS, ANbLE OF
ATTACK, SEHVOMECHANIbMSo MODEL TLSTS (U)

IDENTIFIERS: GEARED FLAP CONTROL SYSTEMS,
TRANSITION FLIGHTt EVALUATION (U)

THE GLAREU FLAP Ct'NTROL SYSTEM PROVIDES A MEANS FOR
CONTROLLING A TILTWING V/STUL AIRCRAFT IN HOVER
ANU TRANSITION FLIGHT VITHOUT THE USE OF AUXILIARY
SYSrEmS SUCH AS CYCLIC PROPELLER PITCH OR TAIL JETS/

ROTORS. THE SYSTEM IS BASED ON USING THE FLAP AS AN
AEROOYNAMIC SERVO TO POSITION THE WING RELATIVE TO
THE FUSELAGe. ALTHOUGH THE sYsTLM IS MECHANICALLY

SIMPLLE THE CONTROL CHARACTERISTICS ARE DIFFICULT TO
VISUALIZE BECAUbE OF THE COUPLEU BOuY DYNAMICS
INVULVEoe THEREFOhE, A COMPNEHENSIVE ANALYTICAL AND
MuuEL TESTING PKO'.RAM 6AS PERFONMED TO EVALUATE THE
SYSTEM. (AUTHOR) (U)
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UNCLAbSIFIEu

&UC REPORT d1L6IUGKAPHY SEARLH CONTRVL NOo /ZOM07

AU-714 b&7 1/9
ARMY AERONAUTICAL RLSEARCH LAd MOFFETT FIELD CALIF

MASS FLOW, VELOCITY AND IN-ýLIGtT THRUSTMLASUkEMENT5 SBY IUN DEFLECTION, (U)

7u lbP VAUSLoce RANDE ;RUDLANDo
RUBERT So

UNCLASSIFIED REPORT

DESCRIPTORS; (OAIRbPLED INUICATORSt $VERTICAL TAKE-
OFF PLANES), VELOCITY, THRUST, MLASUREMENTo
10 s (U)

IDENTIFIERS; VAMS(VECTOR AIRSPEEU MEASURING
bYSTEMS), VECTOR AIRSPEED MEASURING SYSTEMS (U)

AN INVESTIGATIOg *AS MADE OF THE USE OF GASEOUS
(ION) DISCHARGE SLN4ORS TO ACHIEVE ADEQUATE
MLASURE OF AIRCKAFT VELOCITY ANL INsTALLED THRUST.
(AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT dIBi-IbGkAPHY ,EARLH CONTROL NC. /iOM07

AD-71i jIb 1/3
PLNWSYLVAWIA STATE uNIV UNIVERSITY PARK DEPT OF AEROSPACE

ENGINEERING

AN INVESTIGATION OF THE TkAILIN( VORTEX
SYSTEM GENERATEU dY A JET-FLAPPED WING
OPERATING AT HIGH WING LIFT CoEMFFCIENTS. (U)

D4SCRIPTIVE NoTE: FINAL HEPTt
JUN 70 U bP MCCORMICrtb'ARNES W,

SCHUMACHERsI4ILLIAM Jo,
CONiRACT; F33615-6V-C-1165
PROuJ AF-1366
TASK: 136617
MUNI;TU; AFFuLL Tk-/U-90

UNCLASSIFIEL REPORT

DLSCRIPTORS9 (*VURTICESO TRAILING EDGE)t (*JET
FLAPbs VORTICES)i (*VERTICAL TAKE-OFF PLANES,
LIFT)t WIN(3S, AN4LL UF ATTACK., -ASPECT RA7I1 (U)

lUEhTIFIERSi BLO04ING (U)

TmE PURPOSE OF THE INVESTIGATION WAS TO MEASURE THE
GLOmETRY UF THE TkA1LING VORTEX GENERATED BEHINU A
JE'T-FLAPPED WVNus SUCH VONTICES CAN POSE A SERIOUS
HAZARO TO AIRCRAFT THAT PENETRATE THEM, PREVIOUS
INVESTIGATIONS PEkFURMEU ON CONVENTIONAL WINGS
INUICATE THAT THEsE VORTICEb pERSIST FOR SOME TIME
AND HAVE MAXIMUM TANGENTIAL VELUCITIES WHICH INCREASE
LINEARLY nITH THE LIFT COEFFICIENT, AS FUTURE
AIRLRAFT MAY EMPLOY HIGH LIFT DEVICES SUCH AS JET
FLAPPED AINGS, THE VORTICES GENERATED COULD BE EVEN
STRONGERe T•o SEMiSFAN MOUELS OF A JET-FLAPPED WING
WERE rEbTED IN A bUbSONIC WING TUNNEL. PARAMETERS
VARIED UUijIN.i TESTING INCLUDED THE JET FLAP ANGLE,
ANGLE OF ATTACK, ASPECT RATIO, AND JET MOMENTUM
CUEFFICIEiTo vOORTEX MEASUkEMENTS WERE OBTAINED
USING A VORTEX METER tHICHi MEASURED THE ROTATIONAL
SPELdT OF THE FLUID OITHIN THE VORTEX. VALUES
OBTAI:4ED vvERE NuMeRICALlY INTEGIATEu TO YIELD THE
TAi4UENTIAL VELOLITY AND CIRCULATION DISTRIBUTED
TnRUUGH THE VORrEA. EXPLRIMENTAL RESL'6TS INDICATE
THAT THE MAXIMUM AI'JAGENTIAL VELOCITY INCREASES TO A
MAXIMUM AND THEN DECREASES VvITH CONTINUALLY
INCREASING JET oLUW1NGo AT HIGH VALUES OF JET
BLOtoIwGi THE VOHTEX 4AS FOUND Tu DECAYRAPIDLY
DOWNSTREAM# (AUTHOR) (U)
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UN CLASSIFIED

UDC PiEPOtT BIBLIOGRAPHY 5EARLH CONTROL NO* /LOMOI

AU-71b 626 Z1/b
CORrISS-NNI1HT COP 6AOD-RIUGE N J

WIF-46 S:NGLE ROTOR COMPRESSOR
DEVELOPMENT, (U)

DLSCRIPTIVE NOTE: FINiAL TECHNICAL REPT.,
N'OV 70 59P hULLERCHARLES He I

R.PT, NU* CW-4N-b96OV8F
CONTRACT: iOU019-69-IL-0533

UNC6ASSIFIED REPORT

DESCRIPTORS; (*CUMPRLSSOR KOTORS, DESIGN),
(OvERTICAL TAKE-OFF PLANESs TURBOFAN ENGINES),
(*TUIbtLFAN ,jNGINESs LOMPRESSUR ROTOR!), AXIAL-
FLU4• COMPRESSORS, AXIAL-FLOW COMPRESSOR BLADES,
INLET 4UIDL VANES, EXHAUST DIFFUSERS, GAS SEALS,
CONFIGuRATION, TEST METHODS (U)

IDENTIFIERS: OTF-4b ENGINES, *LIFT FAN
LN(:3I NEs (U)

DEVLLOPMENT OF THL REDUCED SCALL *TF-'8 LIFT FAN
ENGINE *AS CONTINUED UNUER THIS PROqRAMo THE
OdJLCTIVE OF THE PROGRAMI 6AS IMPROVEMENT OF THE
PNESSuRE RAT;Os EFFICIENCY AND OIFFUSIOrN OF THE
COMPRESSOR NOTON, TtIS 'PRUGKAt4 INVESTIGATED THE
EFFECTS OF ULBLUNTIvG AN4D SEEP OF THE ROTOR TRAILING
EUGL AND MODIFICATIONI OF THE PAbSAGE AREA SCHEDULE
AND OALL CONTOURS. THE MODIFICATIONS INVESTIGATED
IN THIS PROGRAM DID NOT PROOUCE INCREASED ROTOR
PKEbSURE KATIU OR EFFICIENCYs AN INCREASE OF II•
IN ROTOR STATIC PRESSUREt ACCOMPANIED BY A 2ZOS
REDUCTION IN DIFFUSLR LOSSES, WAS ACCOMPLISHED,
THIS IMPROVEMENT PRODUCED A S POINT INCREASE IN
STA(3E EFFICIENCY OF THE COMPREShOR. (AUTHGR) (U)
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UNCLASSIFIED

UODC REPORT BIBLIOGRAPHY SEARLH CONTROL NUL /LOM07

AU-71S Y39 z0/ 1 l/
AIR FORCE FLIGHT OYNAMICS LAB 4MIGHT-PATTERSON AFB
OHIO

THE ACOUSTIC ENVIRONMENT OF A DLFLECTED-JET
VTOL AIRCkAFT. (U)

DESCRIPTIVE NOTE: TECHNICAL MEMO.s
jEP 70 qjP SMITHtD. Le ;MCFARLANDO

So Lo t JR;
RLPTo ,log AFFOL-Th!'7U-I-FYA

PHOJ; AF-1471
TASK: 147102

UNCLASSIFIEU REPORT

DESCRIPTORS: (*AIRPLANE eNGINE NOISE, *VERTICAL
TAKE-OFF PLANES), JETS# AEROUYNAMIC NOISE,
HOVERING, NOZZLE GAS FLOA, EXHAUST NUZZLES,
UEFLECTION (U)

IUENTIFIERS; NOISE POLLUTION (U)

A NUIsE SURVEY CONDUCTED UN A DEFLECTED-JET VTOL
AIRCRAFT IS DESCRIBED. THE TEST AIRCRAFT 4AS

MOUNTED ON A VERTICAL THRUST STAND ,,ITH THE NOZZLES
ORILNTEu IN THE SHOVER-STOPt pOSITION WHILE ENGINERUNS wvERE MADE AT DIFFERENT POWER SLTTINGS. FORTY-

ONE (41) HICROPriOIEb WERE LOCATED IN THE FIELD ON
THE PORT SIDE OF THE AIRCRAFT AND SIX (6)
MICkOPHONES 4ERE LOCATED AT POSITIONS NEAR TKE
AIRCRAFT SKIN. THE HEIGHT OF THE FIELD MICROPHONES
WAS VARIEO tS FT, lu FT. AND I5 FT)s ONE-THIRD
OCTAVE bAND SPECTRA OBTAIrNEU FROM ALL MICROPHONES AND
FOR ALL ENGINE POOER SETTINGS WERE FLAT AND DID NOT
EX~H1BIT TiE 'HAYSTALKI SHAPE WHICH IS CHARACTERISTIC
OF A FREE JET. TYPICAL UNEATHIRu OCTAVE BAND SOUND
PREbSURE LEVEL SPECTRA AND CONTOURS OF OVERALL SOUND
PRE.:SuRE LEVEL ARE PRESENTEOt EsTIMATES OF JET
TOTAL ACOUSTIC POoEN ARE DEVELOPED FROM THE
MEASUNEMENTS ANU kELATED 10 ENGINE OPERATING
PANAMETERS. EXPRESSIONS ARE DERIVED TO PREDICT THE
ONE-THIRD OCTAVt uAt(o) SPECTmA AT POSITIONS IN THE
FIELU AND ON THL VEHICLE FROM SIMILARLY CONFIGURED
AIRCRAFT FOR VANIOUb ENbINE OPERATING CONDITIONS.
(mUTHOR) (U)
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UNCLAASIF I ED

U ICEPONT 6IBLIOGNAPHY SEARH CONTROL NO. /LUMOt

AU-71ij 121 1 l / Iq

LOCKhLEO-GEORGIA LO MARIETTA

A THEORETICAL IN•VESTIGATION OF A CIRCULAR

LIFTING JET IN A 0RUSS-FLOWjNG
MAIiiSYRLAM. (U)

DESCRIPTIVE NOTE: FINAL REPT. jUL 69-DEC 70o
JJA N 71 6UP HACKETToJAMES E, |MILLER,

HH. *RONALD
RtPT. N~o LGH-ER'IU94O
CUNIRACT: F336I5-69-".-I7b3
PROD; AF-61698T
MONITOR; AFFUL TR-70-170

UNCLASSIFIEU REPORT

DESCRIPTORS: (*VERTILAL TAKE'OFF PLANES, *LIFT)o
('JE1S, LIFT), MATH1EMATICAL PREDICTION,
THLURYt PRESSURE, VOITICES, POTENTIAL THEORY (U).

IDENTIFIERS; CROSS FLOW fu'1

F1141TE-ELEMLNT POTEN•TIA6-FLUW-MuDELING THEONETICAL

TECHNIQUE$ ARE UESCR(IBEu iHICH PREDICTo FROM FIRST
PRlw•CIPLE~o BOTH THE RO6LtD-Up 6EOMLTRY AND THE PATH
OF A ROUND LIFTING JET CONVERGENT 114TO A CROSS-
FLO.OING MAIN•STRtAtit AS ON VTOL OR DIRECT LIFT-

ASSISTED bTUL AiRCRAFT, STANTINta WITH A
STRAIGHT-CYLINDER GLOMETRY, opOINT9 VORTEX ELEMENTS
ARE PERTUk8EU USING A PRE DICTOR-CORRECTOR STEPPING
MLTtOU To GIVE A FIRST ESTIMATE OF THE dENT-BACK
SHAPE, USING ASbUmEu CIRCULATION VALUES. A
COLLOCATIuN SCHEME IS NEXT USED TO REVISE THE
CIRCULATION VALUES, AND AFTtR THREE ON FOUR
ITERATIONS, A FINAL EXI1"PLANE PRESSURE DISTRIBUTIO,4
MAY BE CALCULATED. THE FAN-INDUCED TOTAL PRESSURE
RISL 15 SIMULATtD BY INJECTING VORTEX RINGS AT A
CHOSEN POSITION IN TH DUCT "HICH FEEDS THE JET.
SINCE THE SCOPýE OF THE METHOD 1S ENTIRELY NON-
VISCOUS, SEPARATIONS TOaARD THE REAR OF REAL JETS AND
THE ASSOCIATEQ PRLSbURE CHANGES ARE NOT SIMULATED AND
BASE-PRESSURE TYPE uF PRESSURES CANNOT BE EXPErTEDo
NEVLRTHELESS, FUR FORWARD SPEED RATIOS OF 0.o, 0.2,
0.3 A14D O'$t THE LO*.PRESSURE CONTOURS AT EACH SIDE
Of THE JET DO SmO.v AN INCREASING REARWARD SHIFT* JUST
AS 1S FOUND EXPERIMENTALLYo SOMEWHAT SURPRISINGLYo
THE SIMULATED PLUMES WERE MORE STABLE AT HIGHER
VELUCITY RATIOS. AT LOWER FORWARD SPEEDSo THERE
WAS A TENDENCY TO FLAP, RATHER LIKE A HOSE END WHEN
FRELD, IT IS ANTICIPATED THAT, IF VISCOUS EFFECTS
WERE SIMULATED, THE5E MOTIONS MIGHT DAMP OUT. (U)
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UNCLASSI F IED

PDC HEPORT 8IBLIOGNAPHY SEARCH CONTROL NO. /ZOM07

AU-718 12Z 2U/'$ 1/1 1/3
NORTHROP CORP HAWTHORNE CALIF. AIRCRAFT DIV

A WINU TUN4NEL INVLSTIGATIUN OF JETS
EAHAUSTIN6 INTO A CROSSFLUW. VOLUME to
TESt DESCRIPTION AND DATA ANALYSIS-. (U)

DlSCRIPTIVE NOTE: TECHNICAL KEpT.,

DEC 70 448P FRICKEtLyNN a- 4OOLER9
PETER To ;ZIEGLERHENRY I

CONTRACT: F3361S-69-C-16U2
PROJI AF-6y8BT

TASK: 698BT01 L
MONITuR: AFFDL TH-70-.64-VOL-1

UNCLASSIFIEL REPORT

DESCRIPTONS; (.JLT MIAIN4 FLOW, INTENFERENCE)o

(OLXHfAUST GASES, JET MIXINu FLOW), (*VERTICAL
TAKE-OFF PLANES, NOZZLE GAS FLOWI, FLAT PLATE

MODELS, 6IND TUNNEL hODELS, FLOW FIELDS, CURVE
FITTING, PRESSURLo DATA PROcLSSING SYSTEMSt TEST
METHODs, FLO# VIbUALIZATIONt INTERACTIONS,
$IUEL!P (U)

IDENTIFIERS; TOTAL PRESSURE RAKESo #CROSS FLOo
4RAPHS(CHARTS), STATIZ PRESSURE oISTRIBUTIONS,
CIRCULAR PLATES (U)

A LUV SPEED 4INU TU1NEL TEST Qr A FOUR-FOOT
DIAMETER CIRCULAR PLATE ")DEL WITH UP TO THREE
EAHAUSTING JETS WAS CONI'CTED TO DETERMINE SURFACE

STATIC PRESSURE DISTPIUTIONS, JET PATHS, AND JET
DECAY CHAkACTERIS'li IN THE PRESENCE OF A CROSSFLOho
DATA (.ERE OBTAI11EV ['Oi THE ONE-JET CONFIGURATION
WITH THE JET EXIT;'o AT A NUMBER OF ANGLES TO THE
PLATE AND AT VARIOUb VELOCITY RATIOS AND SIDESLIP
ANGLES. TvO-JET ARRANGEMENTS fEmE TESTED WITH THE
JETS .XITING NORMAL TO THE PLATE FOR THREE DIFFERENT
SPALI11GS bET4EEN THE TWO JETS AND AT A NUMBER OF
VELOCITY RATIOS AND SIDESLIP ANGLES. THREE-JET
CONFIGURATIUN DATA 6ERE OBTAINEu WITH THE JETS

EAITING NORMAL TO TIlE PLATE FOR A NUMBER OF VELOCITY
RATIOS ANU SlLE3LIP ANGLES. AS A RESULT OF THIS
INVESTIGATION, SEVERAL CONCLUSIONS ARE UEDUCED

PLRTAINING TO THE 11TERACTIUN OF MULTIPLE JETS
EAHAUsTINc3 INTO A COSSLOWo THE TEST MODELo
INSTRUMENTATION, TEST PNOCEuURE, ANu REDUCTION AND
ACCURACY OF THE TLSF DA'rA ARE DISCUSSED IN THIS
VOLUME, A SUMMARY AiD DISCUSSION OF THE TEST

RLSULTS ARE ALSO PRtSENTEUo (AUTHOR) (U)
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U14CLASSIFIED

ODC REPORT 8IBLIJGkAPHf SEARLH CONTROL NO, /IOM07

AV-71b 123 2U/4 1/1 1/3

NuRTHROP CONP HA*THORNE CALIF AIRCRAFT DIV

A wLNO rUNNEL INVESTIGATIUN OF JETS
EAHAUSTIN44 INTO A CkOSSFLOWo VOLUME IV,
AuDITIOIIAL DATA FOR THE THREE-JET
CONFI(xURATIUNe (U)

DLSCRIPTIVE NOTE: TECHNICAL kEpTo.

uEc 7u 20UP FRICKEOLYNN do bIOOLERs
PLTLR To ;ZIEGLERtHtNRY 1

CONTRACT: F33615-69-C-16U2
PROJ: AF-6986T
TASK: 698ST01
MONITOR: AFFUL TR-70-15'-VOL-4

U14CLASSIFIED REPORT

SUPPLLEMNTAKY NOTL: SEE ALSO VOLUME Ip AD-718 122.
REPORT ON v/STOL AIRLRAFT AERODYiNAMIC PREDICTION
METHOUS INVESTIGATION*

DESLRIPTORS: (*JLT MIXINi FLOW, INTERFERENCE),
(*EXHAUST GAbLSo J LT MIXING FLO)o (*VERTICAL
fAKEOýOF PLANES, NUZLLE QAS FLoW). FLAT PLATE
MOUELSs RvIND TUNNEL MODELS, INTERACTIONS, FLOO
FILLjS CUIrVE FITTINco PRESSURE* VELUCITY,

SIUEBLIP (U)
IUENTIFIERS: *CRUSS FLOW, THREE JET

CONFIGURATIONS, 4RAPHS(CHARTS), CIRCULAR
PLATES$ STATIC PRESSURE UISTmIsUTIONS (U)

A LON SPELD 4INi TUNNEL TEST oF A FOUR-FOOT

DIAMETER CIRCULAR PLATE MODEL WITH UP TO THREE
EXHAU5TING JETS WAS CONDUCTED TO DETERMINE SURFACE
STATIC PRESSURE OISTRIBUTIONS, JET PATHS, AND.JET
DECAY CHARACTERISTICS IN THE pRLSENCE OF A CROSSFLO~O
THRLE-JET CONFI4URATION DATA wERE O*TAINED *ITH THE
JETS LXITINt NOkMAL TO THL PLATE FOR A NUMBER OF
VELOCITY RATIOS AND SIDESLIP ANQLESo AS A RESULT OF
THIS INVESTIGATION, SEVERAL CONcLUSIONS ARE DEDUCED

PERTAININ3 TU THE IieTERACTION OF MULTIPLE JETS
EAMAUbTING INTO A CNOSSFLOWo (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIUGR-APHY SEARCH CONTROL NO /ILOM07

AU-72u 232 ZU/' 1/1
NORTHROP CORP HAWIHORNE CALIF AIRCRAFT DIV

A aIND TUNNEL INVESTIGATION OF JETS
EXHAUSTIN4 INTO A CROSSFLUWo VOLUME II.
AUDI-TIONAL DATA FOR THE ONE-JET
CUNFIbURA7IONs (U)

fAESCRIPTIVE NOTE: TECHNICAL REpTs, L
DEL '70 506P FRICKELYNN do ;WOOLER9

PETER T. ;ZIEGLERHLNRY
CONTRACT: F33615-69-L-16U2
PROJ: AF-698ST
TASK: 6988TOI
MONITOR: AFFU.L TR-70-Is4-VOL-2

UNCLASSIFIED REPORT

SUPPL•=NENTARY NOT-4: bEE ALSO VOLUME Is AL-718 122 AND
VOLUME 3, AD-720 233.

DLSCRIPTORS; (.eiT MIXINb FLOW, INTERFERENCE),
40VERTICAL TAKE-OFF PLANES, NOZZLE GAS FLOW),
DATA, FLAT PLATE MODELS, WINU TUNNEL MODELS,
FLOh FIELDS, PRESSURE, SIDES6IP, VELOCITY (U)

IDENTIFIERS: JET DLCAY, STATIC PRESSURE
UISTRIjUTIUe4, *VELOCITY RATIOS, *ONE JET
CONFIGuRATIOINSo wRAPHS(CHARTS), *CROSS
FLuit (U)

A LOW SPEED 4INU TUNNEL TEST OF A FOUR-FOOT
DIAMETER CIRCULAR P6ATE MODEL WAS CONDUCTED TO
DETERMINE SURFACE STATIC PRESSURE DISTRIBUTIONS; JET
PATHS, AND JET Q'CAY CHARACTERISTICS IN THE PRESENCL
OF A CROSSFLO4, DATA WERE OdTAINED FOR A ONE-JET
CONFIGURATION WITH THE JET EXITING AT A NUMBER OF
ANGLES TO THE PLATE AND AT VARIOUS VELOCITY•RATIOS
AND SIDLSLIP ANqLLSo THE REPORT I5 THE SECOND OF
FOUR VOLUMEb. THE TtST MODEL, INSTRUMENTATION,
TLST FROCEDUR£t AND REDUCTION AND ACCURACY OF THE
TLsTr DATA WERE uý¢CUSSEU IN VOLUME 1.
(AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT 1IBLIUGRAPHY SEARCH CONTROL NO. /OM07

AD-72U Z33 2U/4 1I1
NORTHROP CORP HANTHORNE CALIF AIRCRAFT DIV

A *INw TUNNEL INVESIIGATION OF JETS
EXHAU5TING INTO A CROSSFLOWo VOLUME III*
ADDITLONAL UATA FUR TWO-JLT CoNFIGURATIONS, (U)

DESCRIPTIVE NOTE: TELHNICAL iEpT.,
UE. 7U 603P FRICKELYNN d. ;OOOLERo

PETER To ;ZIEGLERoHLNRY ;
CONTRACT: F33615-69-L-1602
PROJ: AF-6V8iT
TASK: 69aBrOl
MuNITuR; AFFDL TR-1O-l1i4-VOL-3

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 29 AD-72U 232o

DESCRIPTORS: (*JET MIXIN4 FLOWo INTERFERENCE),
(*VERTICAL TAKL-OFF PLANES, NOZZLE GAS FLO*)*
FLAT PLATE MODELS, MODEL TESTS, *IND TUNNEL
MODELS, FLOW FIELDS, VELOCITY, DATA, PRESSURE (U)

IDENTIFIERS; JET DECAY, *TwO JET CONFIGURATIONS9
STATIC PREsSURE uISTRIBUTIONt *VELOCITY RATIOS#
4RAPHS(CHARTS)o OCROSSFLOW (U)

A LOW SPEED WIND TUNNEL TEST oF A FOUR-FOOT
DIAMETER CIRCULAR PLATE MuDLL WITH UP TO THREE
EAHAUSTIN4 JETS WAS CONUUCTLD TO DETERMINE SURFACE

STATIC PRESSURE DISTRIBUTIONS, JET PATHS, AND JET
DECAY CHARACTERISTILS IN THE pRESENCE OF A CROSSFLOhe
ToO-JET ARRANGEMENTS WERE TLSTED WITH THE JETS
EXITING NORMAL TO THE PLATE FOR THREE DIFFERENT
SPACINGS dET*EEN4 THE TWO JETS AND AT A NUMBER OF
VELOCITY RATIOS AND SIDESLIP ANbLES. THREE-jET
CUNFIGURATION DATA OERE ObTAICIED WITH THE JETS
EXITING NORMAL TO ThE PLATE FOR A NUMBER OF VELOCITY
RATIOS AND SIDESLIP ANGLES. AS A RESULT OF THIS
INVESTIGATION, SEVERAL CONCLUSIONS ARE DEDUCED
PERTAINING TO THE INTERACTION OF MULTIPLE JETS
EAHAUSTIN4 INTO A CROSSFLOWo THE REPORT 15 THE
THIRD OF FOUR VOLUMES. THE TEST MODEL,
1NSTRUMLNrATIONt TEST PROCEUUREt AND REDUCTION AND
ACCURACY OF THE TESI DATA WERE UISCUSSED IN VOLUME
l. THE PRESENT VOLUME CONTAINS ADDITIONAL DATA
PERTAINING TO THE TkvO-JET CuNFIGURATIONSo
(AUTHOR) (U)
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UNCLAbSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /tOMO0

AU-721 166 1/3 1/4
CIVIL AERONAUTICS BOARD WASHINGTON 0 C.

CIVIL AERONAUTICS BOARD PLANNIN4 STUDY:
STOL-VTOL AIR TRANSPORTATION SYSTEMs, (U)

MAR 7U 37P HINTLECARL 9 JR;

UNCLASSIFIED REPORT

DLSCRIPTORS; (*SHOkT TAKE-OFF pLANES, AIR
TRANSPORTATION), (*VERTICAL TAKE-OFF PLANES, AIR
TRANSPURTATION)t (*AIR TRANSPORTATION, *CIVIL
AVIATION)s (#URBAN PLANNING, AIR
TRANSPORTATION), DESIGN, ECONOMICSt SOCIOLOGY (U)

THE STUDY WAS PREPARED TO PROVIDE INFORMATION TO
THE CIVIL AERONAUTICS BOARD MEMbERS AND STAFF
ON THt CURRENT STATUS OF STUL AND VTOL AIRCRAFT,
TLRMiINALSs AND ALLIED FACILITIESs THE STUDY IS A

CUNSOLIUATION OF AVAILABLE INFORMATION ARRANGED TO
INDICATE THE CONSENSUS OF OPINION OF THE VARIOUS
AUTHORITIES IN THE FIELD. THE MAJOR DESIGN CONCEPTS
OF STOL AND VTOL AIRCRAFT AND SUPPORT SYSTEMS ARE
DESCRIBED IN RELATIVELY NON-TECHNICAL TERMS*
INCLUDED IS A BRIEF DESCRIPTION OF THE CHANGING
SOCIO-ECoNOMIC ASPECTS OF THE MAJOR METNOPOLITAN
AREAS OF rHE NATION AND THEIR ANTICIPATED EFFECTS 014
URBAN TRANSPORTATION REiUIRtMENI"So THE STUDY
SU.MMARIZES THE PROBABLE COURSE uF EVENTS IN THE
EVOLUTION OF STUL AND VTOL AIR TRANSPORTATION
SYSTEF;S9 AND FUTURE PROJECTIONS. (AUTHOR) (U)
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UNCLASSIFIED

UDC kEPORT BIBLIOGRAPHY SEARCH CONTROL NO. ILOmO0

AU-72' 144 1/3
AIR FORCE FLIGHT UYNAMICS LAB WRIGHT-PATTERSON AF8
OHIO

ThE 'PAPER-PILOT' -- A UIGITAL COMPUTER
PHO(aRAM TO PREDICT PILOT RArING FOR THE
HOVER TASK, (U)

mAR 71 99P OILLOW,JAMES D. ;
RLPT. NO* AFFDL-TR70-'$O
PKOJ; AF-8z19
TASK; 8219U9

UNCLASSIFIED REPORT

DESLRIPTORS: (*VERrICAL TAKE-OFF PLANES,
*HOVERING), MATHEMATICAL PREDICTION, COMPUTER
PROiRAMS, PILOTS, EQUATIONS OF MOTION, GUSTS,

LObTbo DIGITAL CUMPU1ERS (U)

A MATHiEMATICAL MODEL FOR PREDICTING THE PILOT
RATINb UF THE FLYING QUALITIES OF A VTOL AIRCRAFT
IN THE PRECISION HOVER MODE IS uESCRIBEDo THE MODEL
INCLUDES THE FOLLOWING ELEMENTS; THL LONGITUDINAL

EWUATIONS OF MOTION FOR THE VTOL AIRCRAFT IN HOVER;
A STOCHASTIC GUST MODEL WHICH DESCRIBES DISTURBANCES
TO THL AIRCRAFT; A FIXEO FORM PILOT MODEL WHICH HAS
FOUR FREE PARAMETERS1 AND A COST FUNCTIONAL 4HICH IS

MADE uP OF MEASURES OF AIRCRAFT PERFORMANCE AND PILUT
WORKLOAD, THE FOUR fREE PILOT PARAMETERS OF THE

PILOT MODLL ARE SELLCTEO TO MINIMIZE THE COST
FUNCTIONAL. THEtE PARAMETERS ARE ADJUSTED TO ENSURE
A 20% STABILITY MAR4IN IN PILOT GAINS AND THEN USED

TO COmiPUTE A #PAPER PILOTo RATING OF THE FLYING
QUALITIES OF THE VTUL AIRCRAFT IN THE PRECISION
HOVER MODE* THE MATHEMATICAL EQUATIONS AND DIGITAL
COMPUTER PROGRAM USED TO EXERCISE THE MODEL ARE
DESCRIBED. THE 'PAPER PILOTO RATING WAS COMPUTED
FOR 79 AIRCRAFT CUNýIGURATION/GUST INTENSITY

COMdINATIONS9 TmE AIRCRAFT CONFIGURATIONS
CONSIUEREU INCLUDE CASES WITH CONTROL LAG* STABILITY
AUGMENIATION SYSTEM LAG, ANO LIMITEU PITCH RATE
AUTHORITY IN THt STABILITY AUGMENTATION SYSTEM, THE
'PAPER PILOTo RATIN4S ARE COMPARED TO ACTUAL PILOT
RATINGS OBTAINEU IN FIXtD BASE SIMULATION. THE
DIFFERENCE BETWEEN THE ACTUAL PILOT RATINGS AND THE

*PAPER PILOT' RATIN4 HAS A MEAN OF *14 AND A STANDAkD
DEVIATION OF .6J OUT OF A lU pOINT RATING SCALE*
(AUTHOR) (U)

167
UNCLASSIFIED /ZOmO7



UNCLASSIFIED

WOC REPOsT BIBLIUGRAPHY SEARCH CUNTROL NO* /ZOMO7

AD-72 2 4! 1/3 11/ I
DLUTSLHE fONSCHUNWS- UNU VERSUCHSANSTALT FULR LOFT- UND
RAUIIFAHRT E V BAUNSsICK (*EST GERMANY)

UNTLRSUCHUNGEw %)EbER DEN L'IIFLUSS EINES
GENLI1TEN TRIEBWERKSTRAHLS AUF DIE
AERODYNAMISCHEN EIGENSChAFTEN EINES LEITWERKS
(INVESTIGATIONS OF THE INFLUENCE OF AN INCLINE
PkOPULSIVL JET UN THE AERODYNAMIC PROPERTIES
OF THL TAiL ASSEHbLY), (U)

APR 70 IaP SEIDLLMANFRED
RLPTr No. UFVLR-SONDERDRUCK-LO'I

UNCLASSIFIEU REPORT
AVAILABILITY: PJB. IN ZEITSCHRIFT FUER
FLUjqISSENSCHAFrENt V19 Ni P13"29 1971. NO COPIES
FUkNISHLD BY DDO OR NTIS.

SUPPLLMLNTARY NOTL: TEXT IN hERMAN.

DESCRIPTORS: (.STAbILIZERS(HURIZONTAL TAIL
SURFACE), AERODYINAMIC CHARAC1ERISTICS), LIFT,
JETS, PITCH(MOTIUN)s VERTICAL TAKE-OFF PLANES,
MOUEL TESTS, 4EST OEKMANY (U)

114 A 9ASIC EXPEKIMENTAL STUOY THE CHANGE IN LIFT OF
AN VISOLATEDI TAILPLANE INDUCED BY A COLD CIRCULAR
JET I1 DETERMINED. OITH REGARD TO THE LONGITUDINAL
STAbILITY OF A VTUL AIRCRAFT IN THE TRANSITION
SPEED RANuEs A UOHINANT PARAMETER IS THE ANILE OF THE
JET NOZZLE RELATIVE TO THE MAINSTREAM DIRECTION,
AS FURTHER PARAMETERS THE JET-SPEED TO MAINSTREAM-
SPEtD RATIO, THL UIAMETER OF THE NOZZLE AND ITS
POSITION RELATIVE TO THE TAILPLANE9 THE INCIDENCE,
THE CHORD AND THE THICKNESS OF THE TAILPLANE ARE
INV.STIbATEO. SYSTEMATIC FORCE AND PRESSURE
MEASUREMENTS wENE CARRIED OUT ON SEVERAL TAILPLANE
MUODEL5 (NACA U0IO SLCTION AND FLAT PLATE WITH A
RUUNDLD NOSE) OF RECTANGULAH pLAWFORMS AND OITH
SIOLPLATES. THE RLSULTS PROVIDE A SURVEY ON THE
MAGNIITUDE OF JET-INUUCEu TAILPLANE CONTRIBUTIONS TO
CHANGLS IN STABILITY ANO MAY ALLOW TO ESTIMATE
ROULHLY E'1GINE-LFFLUX EFFECTS IN AN EARLY DESIGN

STA(dL OF AN AIRCRAFT@ SOME FLuIU-MECHANICAL
ASPECTS OF THE !PKEADIN6 ANU INTERFERENCE OF INCLINED
JLTS ARE UISCUStEU. THE TESTING INSTALLATION ANU
PERFORMANCE ARE BRIEFLY DlSCRIBED. (AUTHOR) (U)
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UN•CLASSIFIED

oOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOt /iOM07

AU-72b 7'6 1/3
CORNELL ALRUNAUTICAL LAb INC BUFFALO N Y

THE GtNERATION UF A MILITARY SPLCIFICATION

FUR FLYINb QUALITIES OF PILOTED V/STOL
AIRCRAFT-MIL-F-833OUs (U)

DESCRIPTIVE NOTE: FINAL REPTO APR 66-MAR 71,

APR 71 41P KEYOAVIu Le
REPT. NOe CAL-BBE92?2)F-I
CONTRACT: AF 33(615)-37361 F3361bm70"C-1322
PROj: AF-69ODC
MUNIToR: AFFUL TR-71-23

UNCLASSIFIEU REPORT

DLSCRIPTORS: (*VLRTICAL TAKE-OFF PLAIdES,
$PeCiFICATIONS), (*SHORT TAKL-OFF PLANESo
SPLCIFICATIONS)s PERFORMANCECEl4GINEERING),
FLIGHT CuNTROL SYSTEMS, STABILITY (U)

THE DOCUMENT UEbCRIUES A FOUR YEAR EFFORT WHICH LED

TO IH. ADOPTION OF A NEa MILITARY SPECIFICATION
MIL-F-833tO oFLYINU QUALITIES OF PILOTED
V/STOL AINCRAFTt, AND THE PUBLICATION OF A

SUPPONTING DOCUMENT, 9BACKGROUNU INFORMATION AND
USER GUIOk FOR MIL-F-83300, MILITARY

SPECIFICATION - FLYING QUALITIES OF PILOTED
V/STOL AIRCRAFT' (AFFDL-TR-70- 8 8)@
INCLUDED iN THE REPORT IS AI1 ASSESSMENT OF THE

S1ATUS OF V/STOL FLYING QUALITIES RESEARCH AND
RLCOMMENDATIONS FOR FUTURE IVORKo (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOhO7

AU-72o 103 1/3 20/4
NORTH AMERICAN ROCKhELL CORP LO$ ANGELES CALIF LOS ANGELES
DlV

AERODYNAMIC STABILITY AND CONTROL/WIND
TUNNEL DATA CORNELATION, (U)

DLS1IPTIVE NOTE: FINAL TECHNICAL REPT. 15 OCT 66-31
AUG 70,

P AY 71 219P CASTLELstat Re
RLPT9 NOt NA-70-J27-9
CONTRACT: AF 33(615)-5323
PAOJ: AF-6yeaT
MUNITuR: AFFOL TR-?1-3

UNCLASSIFIEU REPORT

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES,
STABILITY), (*FLIGHT CONTROL SYSTEMS, VERTICAL
TAKE-OFF PLANES), 4IND TUNNEL MOUELS, HOVERING,
POOEN, INTERFERENCE# AERODYNAMIC CHARACTERISTICS,
EXPERIMENTAL DATA (U)

IDENTIFIERS; V-4 AIRCRAFT, XV-9B AIRCRAFT, XV-
SA AIRCRAF1, V-S AIRCRAFT, V-6 AIRCRAFT,
KESTREL AIRCRAFT (U)

THE GENERAL OHJLCTIVE WAS TO COLLECT AND ANALYZE
AERODYNAMIC STAoIL11Y AND CONTROL DATA FOR THE XV-

qb, XV-SA, AND P-11Z7 VTOL CONFIGURATIONS.
CORRELATION AND AN4ALYSIS OF EXIbTING MODEL DATA
WERE MADE TO INVESTIGATE HOVER AND TRANSITION

CHAACTERISTIC5. PARTICULAR EMPHASIS WAS PLACED ON
THE ALRODYNAMIC POWER EFFECTS, SOMETIMES REFERRLD Tu
AS INTERFERENCE EFFECTS. UTHER AREAS OF
INVESTIGATION WERE SOMETIMES REFERRED TO AS
INTERFERENCE EFFECTS. OTHER AREAS OF INVESTIGATION
WERE NONDIMENSIUNAL COEFFICIENTh USED TO PRESENT

VTOL DATA ANU WIND TUNNEL TEST TECHNIQUES# wIND
TUNNEL TESTS *ENE CONDUC T eD USING AN INLET ONLY MODLL
AND A JET ONLY MODEL TO INVLS;I4ATE SPECIAL TEST AND
ANALYSIS PRO8LEMS FOR THESE COMPONENTS. THE
AGREEmENT BETWEEN DIFFEREiwT SETS OF XV-48 MODEL
DATA 4ASt IN GENERAL, FOUND TO uE POOR. HOWEVER,
THE NONpIMENSIONAL COEFFICIENTS USED BY LOCKHEED TO
REDUCE TO XV-qB MUDEL DATA APPEAR TU BE VALID
PARAMETERS FOR THIS CATEGORY oF VTOL AIRPLANE.
THE JET ENTRAINOENT FLOw WAS 5HUNN dY EXPERIMENT TO
BE THE PRIMARY CAUSE. OF THE Xv-4B POWER EFFECTS,
A1ND THE XV-4b JET PATH ,0Aý LXpEkIMENTALLY AND
THEORETICALLY DLTERMINED. (AUTHOR) (U)
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UCL REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /4OMQ7

AU-726 E72 1/3
FOREIGjN TtChNOLUGY uIV aRIGHT-PA7TERSON AFB OHIO

PRINCIPLES OF DESIGN OF VER1IcAL TAKEOFF ANULAidIr•G AIRCRAFT. (U)

FEB 71 qSUP KUROCHKINiFe P,REPT9 N~o F'TDýMT-24-ZSS-70

PHOj: AF-5362
TASK: OIA-T6S-0"9-O

UNCLASSIFIEU NEPOXT

SUPPLEMENTARY NOTE: LOITED MACHINE TqANSo OF MONO,
USNOVY PROEKTIROVA;4IYA SAMOLETOV S VLRTIKALNYMVZLETOM I POSADKUI, MOSCOW, 1970 PL-352s BY LEE Us
THOMPSONe

DESCRLPTORS; (*VERTICAL TAKE-OFF PLANES, DESIGN),
AIRPLANE NOISE, 11ATHLMATICAL ANALYSIs, 6EIGHT9
HOVEkING, AIRCRAFT ENGINES, LANDING GEARl USSR (U)

IUENTIFIEkS; TRANSLATIONS (U)

THE BOOK IS DEDICATLD TO THE DRAFT oESIGNING OF A
COMPARATIVELY NiW TYPE OF AIRCRAFT POSSESSING THE
TAKEOFF AND LANOING PROPERTIES OF HELICOPTERS AND
OTmER FLIGHT CHARACTERISTICS, PiCULIAR TO AIRCRAFT.
THE CHARACTERISTICS OF THEIR AERODYNAMIC
CONFIGUATIONS BASIC PARAMLTERSv GRAVIMETRIC
CHAxACTERISTICSo ANU DESIGNS wITH VARIous POWER PLANT
COMPOSITIONS ARE EXAMI'NED. TURBOPROP (TP) AND
TURbOJET ENGINEb (T4) (ORDINARY AND'SPECIAL)
WERL USED IN THE COMPOSITION OF THE LATTER 6OTH AS
SUSTAINER AND HOISTING, AND AS COMPOSITE ENGINES
ACCOMPLISmING IN ONL UNIT THE RULE OF THE FIRST AND
THE SECONU. METHODS ARE GIVEN FUR CALCULATING THESPECIFIC VERTICAL TAKEOFF AND LANGING AIRCRAFT
(VTOL) PROCESSEb OF FL..GHT, FOR EXAMPLE THE
TRANSFER FROM VERTICAL FLIGHT TO HONIZONTAL FLIGHT
AND CONVERSELY. (AUTHOR) (U)
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UDC REPONT BIBLIOGRAPHY SEARCH CONTROL NO. ZO4O10

AD-726 112 12/1 1/3
SOUTHERN METHODIST UNIV DALLAS TEx INFORMATION AND CONTROL
SCIENCES CENTER

OPTIMAL ,AND SUBOPTIMAL CONT.CaL SYNTHESIS FOR
MINIMUM TIME VTOL TkANSITIONt (U)

JUN 7U I6P NARDIZZILOUIS Re ;TARNG.
MIN• ye ;PARKERRUBERT Jo.

CONTRACT; FLI4620-68--0023o NSF-4K-5608
PkOj: AF-9bS9
MUNITOR; AFOSR TH-71-2211

UNCLASSIFIED REPORT
AVAILABILITY; PUBo IN IEEE TRANSACTIONS ON
AEROSPACE AND E6ECTRONIC sYSTEMb VAES-7 N3 P506-520
MAY 71. 1

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH I-TV
AEROSPACE CORP-, DALLAS, TEX.

DESCRIPTORS: C.AOAPTIVE CONTROL SYSTEMS,
MATHEMATICAL MODELS), (eVERTICAL TAKE-OFF PLANES#
ADAPTIVE CONTROL SYSTEMS), PARTIAL DIFFERENTIAL
LQUATIONS, INTEGRALSs MAIRIX ALGEBRA, FLIGdHT
CONTROL SYSTEMS, NUMtRICAL ANALYSIS, FEEDBACK,
OPTIMIZATION (U)

IDENTIFIERS; *CONTROL THEORY, AUTOMATIC CONTROL,
FEEDBACK CCNTROL (U)

OPTIMAL OPEN-LOOP AND SUBOPTIMAL CLOSED-LOOP
CONTRoLS FOR VTOL AIRCRAFT IN A MINIMUM, CLIMB-TO-
CRUISE TIME TRANSITION ARE PRESENTED IN THIS PAPEk,
THE OPTIMAL OPEN-LOOP CONTROLS ARE SYNTHESIZED BY A

"PROPOSEu tRADIE14T TLCHNIQUE WHICH PROVIDES FOR THE
SELECTION OF DESIRED CHANGEb IN PHYSICALLY MEANINGFUL
PARAMETERS OURING EACH ITERATION STEP* THE
SUBOPTIMAL CLOSeD-LUOP CONTROLS OVER THE MINIMUM

TIME-TO-CLIMB INTERVAL. PIECEWISE-CONSTANT
FEEUBACK uAINS ANU SITCHING TIMES ARE SYNTHESIZCD
FUR MULTIDIMtNSIONALh CONTROL vECTORS WH.ICH ARE LINEAR
COUMINATIONi OF OBSLRVABLL STATES. SEVERAL
CUMPUTATIONAL RESULTS ARE PRESENTED FUR OPTIMAL AND
SUBOPTIMAL MINIMUh TIME CONTROLS VAITH CONSTRAINLD AND
UNCONSTRAINED TcRMINAL FLIGHT-PATH ANGLES.
(AUr•HUR (U)
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UNCLASSIFIED

DDC REPORT BIBL.I'OGHAPHY SEARCH CONTROL NO* /LoM07

AUD-728 546 1/3 20/1
ALROSPACE RESEARCH LABS WRIHT-PATTERSON AFB OHIO

LOW AREA RATIO THRUST AUGMENTING
EJECTORS, 

(U)
71 liP FANCHER9R1ChARD as ;

REPT. Not ARL"71-O113
PROJ: AF-7fl1

TASK: 7116UO

UNCLASSIFIED REPORT
AVAILABILITY; PAPER COPY AVAILABLE FROM AMERICAN
INSTITUTE OF AERONAUTICS AND ASTRONAUTICS, 1290AVE* OF THE AMERICASo NEW YORK, No Ye 10019
S2oCOO/MFSIoUUO 1NO CUPIES FURNISHED BY DOC OR

SUPPLEMENTARY NOTE: eUBo IN AIAA FLUID AND PLASMADYNAMICS CONFERE1NCE (4TH) HELD AT PALO ALTOo
CALIFe 21-23 JUN 71, AS PAPER 71"576o

DESCRIPTORS; (*SuBSONIC NOZZLES, $THRUST
AU6MENTATION)i (*VERTICAL TAKE-OFF PLANES,
LIFT), SHORT TAKt-UFF PLANES, SECONDARY FLOW,VELOCITY, STATISTICAL DISTRIBUTIUNS5 MATHEMATICAL
MOUELS, NOZZLES 

(U)IUE|4TIFIERS: *THRUST AUGMENTING EJECTORS,
ENTRAINMENT, VELUCITY PROFILES (U)

THE ThRUST AUGMENTATIONo LIFT AUGMENTATION ANDNUISE REDUCTION CHANACTLRISTICS OF COMPACT EJECTORS
-MAKL THEM POTENTIALLY ATTRACTIVE FOR PROPULSION LIFT

SYSTEMS, ALTHOU4H IN THE PAST POOR rHRUST
AUGMENTATION RESULTS HAVE NEGATED THE OTHER BENEFITS,A SYNTHESiS OF AN EJECTOR'S INTERNAL FLOW PHENOMENADLVELOPED hi' THiS PAPER INDICATES THAT 001 ROVEDMIXING AND DIFFuSION CAN SI4NIFICANTLY INCREASE
THRU'T AU4MENTATIUNo k COMPANION EJECTOiR
EAPERmENT UESIGNLD FOR RAPID MIXING CONFIRMS THEMODELtS AUGMENTATION PREDICTIONS AND SHOWS REASONABLE
AGREEMENT ViTh UTHEN FLOU CHARACTERISTICS*(AUTHOR) 

(U)

- I
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UNjCLASSIFIED

UDC kEPONT BIBLIUGkAPHY SEARCH CONTROL NO. /LOM07

AU-72d, 965 2U/1 4 /i
AIR VLHICLE CURP $AN DIEGO CALIF

A SLA.4TED ROUIND JET AT LOiV FOR#ARD SPEEUU
(U)

DEC 70 bP STRAND,To ;CONTRACT: UA-31-124-AROV)W-31i.
PROJ: DA-Z-O-O61102-b.33-G
MONITOR; ARO) 5274:7-E

UNCLASSIFIEL KEPORT
AVAILABILITY: PuSo IN JNL. OF AIRCRAFT, V8 N'4
P27u-i79 APR 71.

SUPPLLMLNTANY NOTLI 'NEVISIUN OF REPORT DATED 29 JANI 70.

DLSCRIPTORS; (*VLRTICAL TAKE-OFF PLANES, *JET MIAING
FLU6) iFLO,, FIELJS, f1HEORY, 6IqD TUNNEL MODELS,
MOUE. TESTbt ANGLE OF ATTACK, vOKTICESt ANALYSIS"OF VARIANCL, VERTICAL TA'%E-OFF PLANE5 (U)IDENTIFIERS: *SLANTEU ROUND JETS (U)

A INEW THEURY w'HICH MAY bE UbED FOR ESTIMATES OF THEVARIATION OF THE LIFT OF A SLANTED ROUND JET *ITHFURovAkD SPEEU lb LVALUAIEUS (U)
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UDC REPORT BIBLIOGRAPHY SEARLH CONTROL NIo /LOM07

AU-73U 121 1/3 20/4
CORNELL ALRONAUTIC.AL LAd INL 8 UfFALO N Y

DEVELOPMENT OF ADVANCED TECHNIQUES FOR THE
IDENTIFICATION UF V/STOL AINCRAFT STABILITY
AND CUNTROL PARAMLTLRS9 (U)

DESCRIPTIVE NOTE: FINAL REPTo MAY 69-DEC 70,
AU4 71 359P CHENRoBORT To No ;

EULNICHoBER14ARD Jo ;LEBACWZJ, VICTOR
REPT. NO. CAL-BM-202U-F-I
CONTRACT: NOOOI9-69-C-OS3q

UNCLASSIFIE0. REPORT

D.SCHIPTORS: (*VERTILAL TAKE-OFF PLANESt AERODYNAMIC
CHARACTERISTICS), (ObHORT TAKE-OF'F PLANES,
MATHEMATICAL MODLLb), FLIGtiT CONTROL SYSTEMS,
LQUATIoNS OF MOTION, FLIGHT PATHS, STABILITY$
HOVERING, AL(jORITHMS (U)

IDENTIFIERS; *TRANSITION FLIliHT* KALmAN FILTERS,
A-22 AIRCRAFT (U)

CONTEriPORARY ANALYSS OF TRANSITION FLIGHT OF V/
STOL AIRCkAFT ARE BASED ON AEROOYNAMIC DATA
MEASUREU IN A WIND TUNNLL ON oN ANALYTICAL PREDICTION
USIiqG METHOUS DEVELOPED FOR CONVENTIONAL AIRCRAFT.
THE VALIDITY ANU ACCURACY OF THLSE TECHNIQUES FOR
V/STOL AIRCRAFT HAS NOT YET BEEN ESTABLISHED, AND
IT IS ESSENTIAL THAT THEY BE CORRELATED WITH FLIGHT
T4ST UATA THRUUmH PARAMETER IDENTIFICATION. IN
SPITE OF THE COMPLICATED NATURE OF V/STOL
DYNAMICS IN THANSiTIONt SOME METHOD OF IDENTIFYING
THESE CHARACTERISTIt.S 15 HEWUIREDo THIS REPORT
DOCUMENTS THE DEVLLOPMENT OF IDENTIFICATION
TECHNIQUES TO MEET THIS REQUIREMENT. THE REPORT
FIRST PRESENTS THL SELECTION OF A MATHEMATICAL MODEL
TO REPRESLNT A V/STuL AIRCRAFT (THE X-22A)s
THIS IS FOLLO*EU OY A DISCUSSION OF AVAILABLE
IUENTIFICATION TECHN!QUES* bASEU UPON A THOROUGH
KNOOLEDGE OF THE REWUIREMENTS OF THIS PROGRAM AND THE
LIMITATIONS OF THE AVAILABLE TECHNIWUES, ADVANCLD
TLCHNIQUE5 SUITABLE FOR IUENTIFICATION OF V/STOL
AIRCRAFT 5TABILaTY AND CONThOL PARAMETERS ARE
DEVLLUPED. (AUTHOk) (U)
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UNCLASSIFIED

UDC REPORT 1IBLIOGRAPHY SEARCH CUNTROL NO. /ILM07

AU-732 73b 2U/4 1/4
GEORGIA INST OF TLCH ATLANTA

VORTEA SHLDDING FKOM A TURBULENT JLT IN A

FEB 71 1bP MCN.AHOIg*Ho H. ;HESTERDs
IUo ;PALFERYJo (' ;

CONTRACT. UAHCUq-68L-OOUQ4
MONITR:R AHOO T-2;I8-E

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN JNLo OF FLUID MECHANICS,
V48 PTI P73-80 1971.

SUPPLEMENTARY NOTE: REVISIUN OF IEPORT DATED 20 AUG• 70,

DLSCRIPTORS: (CVLRTICAL TAKE-OFF PLANES, *JET MIXING
FFLUilt, AAKL, TURbULENCE, BLUNT BODIES, NOZZLE
('AS FLOW, FLAT PLATE MODELS, MODEL TESTS (U)IUEi4TIFIERS: OVONTLX SHEDDINGt EXHAUST PLUMES,$CROSS hINU PROPERTIES, STROUHAL NUMBER (U)

HEASUREMEN7' IN THE WAKE BEHIND TURBULENT JETS
EXHAUSTINCJ FRUM A SOLID SURFACE INTu A CROSS-WIND
INDICATE THAT VURTEA SHEDDING OCCURS AS IN THE CASEOF FLU# PAST SOli.D bLUFF BOUIESo THE STROUHAL;NUMBERS FOR FLON PA•T A CI.RCULAH AND A BLUNT JET ARU
I1 wUALITATIVE AGRELMENT OITH THOSE FOR CORRESpONDI•gG
SOLuD BUDIES, PNOVIOED THAT THE WIDTH OF THE•' SPRLAuIN•s JET SýML uISTANcE FHOm THE SURFACE 15 USEO i

RATIE, THAN THE JET EXIT PLANE uIMENSIONo (U)
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U14CLA$SIFIED

DUC REPOR.T BiIBLIUGIRAPHY SEARC.H CONTROL NO. /ZOMO7

AU-732 d'9I 2U/'$ 1/3
AIRNULU EN(,INEER1Nba vEVEL.OPML.NT CENTER ARNOLD AIR FORCE

STATICJN TLNN

FLOvv FIELU MEASUREMLNTS OF A JET IN
CiRObSPLUt WITHI A LAS5ER VE:LOk..IrETER9 (U)

DESCRIPTIVE NCTEZ F11AL KEFTst

PRO~J; AF-8219s AtNO-PwDI'

TASK: b2l9U7

U~iCLASSIFIED K~EPONT

SLIPPLLMENTAtRY NQTE: PREPARED IN COOPt.RATION ft[TH ARI~O

INC., TULLAHOMIA# TENI~,, NEiT9 140. ARU-PWT.TR.

OLSCRIPTORS' I*NUZZLt~ GAS FLO,. vELOLITY)i
t*VENTICAL TAKE-OFF PLANES, JET MIXING FLO*),
LASERS,. wIND TUNNEL MODELS, FLAT PLATE MOD.L6,s
JETS, INSTikUMENTATIONs SUBSONI4C LHARACTERISTI.,S,
FLO* VISUALILATIUN (U)
IUENTIFIERS, CRObS F6OW, LASL.R VELOCIMETLRS (U)

TESTS WERL CONDUcTEu IN A LuW SPEED WIND TUNNEL
(v/sTuL.) TO MEASURE THE VELUCITY FIELD OF A JET
ISSUIwG FROM A FLAT PLATE WITH CROS.)FLO6,. VELOCITY
CUMPONENT5 *oEkE MLAbUREL) vVITH A DUAL-SCATTER LASER
VELOCIMETER AT LF~FEICTIVE VELOCITY RATIOS OF 0.IZS AND
O.Z50# THE LATA YIELDED VELOCITY VECTORS ALONG
LINL.S NIORMAL TO THE JET CENTERLINE IN THREE PLANES
PARALLEL TO THE PLA14E OF SYMMETNY. INDI.CATIONS OF
THE FLOW FIELD TURBULENCE WERE ALSO MEASURED.
(AUTHOR)(L
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UN CL ASSIFlIED

¶PCý OýFpRT BtBLIOGKAPHY 5EARCH CONTROL NO* /L0M07

AU-7ý3 987 1/3 0/1
NAVAL 'AIR OLVELUPrMENT CENTER ýjAKMINSTLR PA AERO MECHiANICS
PLPf"

AN ý.VAL UATIQN 01 SEARCH AND RESCUE MISSION
CiiAHACERIST ICS. (u)

DLSCFkjPtIVE NOTE; FINAL IiEPT.,
NOV 71 6JP BRENNANgTHOMAS J,

RLPT9 No* NADC-AM-7136
PipJ: A330O33OO/2Od-C/2Vv'f566UUOO

UNCLASSIF.IED R~EPORT

DLSCRIPTORS: (ORLSCUESp VERTICAL. TAKt-"UFF PLANES),
(*VERTICAL TAKE-UFF PLANES, DES14N)g AIRFRAMES,
AIRCRAFT ENGINESt PRUPULSIUN, MISSION PROFILES*
HOVERIN~G (U)
IUENTIFIERS; SAR(sEAHCH ANU xEsCuE), SEARCH
ANUi RESCUE (u)

The RLPORT PtRUVIDES AN OVERVIEW OF THE GjENERAL
REQjUIHEMENTS FOR AN AIRBORNL tIESCUE SYSI'EM To FULFILL.
A MILITARY SAR ISEANCH ANU RESCUE) MISSION#
PRO4JECTED MISSIuN AND AIRFRAI1E/PROPULSION SYSTEM
RLQUIREMENTS ARE PRESENTEt) TO PIROVIOE A BASELINE FOR~
INITIAL DLVELOPMENT ANALYSES. A STANDARD
MLTmOuOLO(3Y FOR THE CONUUCT OF UETAiLED PLRFORMANCE

4 EVA4UATION AND OVERALL MISSION ANALYSES ARE PROPOSED
TO L3EPINE CRITICAL AREAS IN SAR AIRLRAFT DESIGNS,
AN AIRCRAFT/PROIPULSION SYSTEM IS DESIGNED TO
ILLUJSTRATL THE APPLICATIONS. (AuTHOR) (U)
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UNCLASSIFIED

DDC xEPONT 8I8LIUGNAPHY SEARCH CONTROL NO. /LOMO7

AD-73' u6j 1/3

BOEING CO PHILAUELPHIA PA VLRTOL DIV

CYCLIC PITCH CONTROL ON A V/STOL TILT
WING AIRCRAFT. (U)

DESCRIPTIVE NOTEo FINAL HEPTo MAR 70-MAY 71,
UCT 71 11'P KOLESARCHARLES E.

REPT. NU. D210-IU3b3-1
CONTRACT: F*33615-"U-C-IOuO
PROJ: AF-698bT
MONITOR; AFFUL TR-71-91

UNCLASSIFIED REPORT

DLSCRIPTOS; I*•V.RTILAL TAKE-OFF PLANESo FLIGHT

CONTROL SYSTEMS), (oFLIGHT CONTRUL SYSTEMS,
OPITCII(MOTION))t TILT WINGS,
PROPELLERSIAERIAL)t PROPELLER BLADES,
AEROUYNAMIC CONTROL SURFACES, WIND TUNNEL MODELSO,
HARMONIC ANALYSIS, HOVERING, STAbILITY,
TRANSPORT PLANES (U)

IDENTIFIERS; CYCLIC PITCH CONTROL, *TRANSITION
FLIGHT 

(U)

THE REPORT PRESLNTS THE KLY RESULTS OF A MOUEL OING
"TUNNEL TEbT PROtaRAM THAT -OAS DIRECTED TOWARDS
114VESTIGAIING THE USE OF CYCLIC PITCH PROPELLERS AS
THE LO0 SPELD LUNGIrUDINAL CONTROL SYSTEM OF A FOUR
PROPELLER V/STOL TILT AINb TRANSPORT-TYPE
AIRCRAFT. THE ALMOST LINEAR PITCH CONTROL
"EFFECTIVENESS OF THIS SYSTEM THKOUGH TRANSITIONAL
FLIUHT ANU IN-tROUND EFFECT ALONG WITH THE
CURORELATION 4ITH THLORY IS UISCUSSEUt AND THE
MODLRATE PO*ER INCRLASE ASSOCIATED OITH ITS USE IS
SHO0N. (AUTHOR) (U)
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UNCLAbSIFlED

iuDC REPOkT Ei-BLIOGNAPHY SEARCH CONTROL NO. /ZOMO/

AU-73q 237 1/3 i

BOEIN( CO PHILADELPnIA PA VERTOL DIV

1/3 SCALE V/STOL CYCLIC PITCH
PROPELLERS: RESULTS OF VIryD TUNNEL
TESTS* (U)

LDSCRIPTIVE NOTE: CONTRACTOR TEST REPT. NOV-DEC 709,

FEb 71 157P RIOMAYEReEDWARD ;TOMASSONIt

RLPT, NO* U170-lO0I00-
.CONTRACT: F33615"7U-C-ICUO

PROJ: AF-698BT -

MUNIT(IR; AFFuL TR-71-91-kEF-b

UNCLASSIFIEU REPORT

SUPPLLMENTANY NOTE: SEE ALSO REPT* NU@ O17U-1O039"-It

AD-73q 236*

DESCRIPTORS# (wPROPELLERS(AERIAL)s
SPSTCH(MOTION)), WIND TUNNEL MODLLS, MODEL

TESTS, TILT OINGb, VERTICAL rAKE-OFF PLANES,
FLIGHT CONTROL SYSTEMS, EFFECTIVENESS, POWER,
PROP6LLER bLADES, PROPELLER HUBS, HOVERING,

ES I (N (U)
IDENTIFIERS; $CYCLIC PITCH PROPELLERS, TRANSITION

FLIGHT (U)

THE REPORT PRESENlS THE RESULTS OF A WIND TUNNEL
TeST PERFORMED IN THE BOEING-vENTOL WIND TUNNEL

ON A 1/3 SCALE V/STOL q-BLAOED CYCLIC PITCH
PROPELLER, HAVING A TOTAL ACTIVITY FACTOR OF 64U,
THE PHOPELLLR WAS TLSTED AS PoTH AN ISOLATEU
PROPELLER AND A. AN INSTALLED PhOPELLER. THL
PRIMIAeY OoJECrIVE= OF THE TEST aERE To DETERMINE:
THE EFFECTIVEI4Ebs OF CYCLIC PITt.H CUNTROL FOR

LuNta1TUDItNAL CONTROlO DURING HOVER AND TRANSITION, THE
CHAN*GE IN POWER REQUIRED FOR CYCLIC PITCH CONTROL AND
'LAUE AND HUB LOADS FOR U5E IN DESIwN AND FOR
VERIFICATiON OF ANALYTICAL METHODS. (AUTHOR) (U)
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UNCLASSIFIED

ULD REPOkT OIBLIUGt(APHY SEARCH CONTROL NO. /00M07

AU-734e 702 1/2 1/3
HUNLYvvELL IN'C Sf PAUL MINN SYSTEMS AND R~ESEARCH
CLliTER~

I 11IFf STEL.P-ANC3LE APPROACH: EFFECTS OFI *INv, SYSTEM UATA-RATE, AND coNTINGLNCY-
-EVENT VARIA6LESo (U)

DE.SCRIPTIVE NOTE;. FINAL HEPT. JUL 70-AUG 71,
UEC. 71 26.0 0OLF9JAMES D. ;BARRETT,I MIKL F.j RLPI. NO. 12b7l-FR3

CONTRACT: 14OU01'I-6,-C.0191
PROJ; NR-2130U61
TIUNITuR; JANAIR 71110b

UNCLASSIFIEU tkEPORT

DESCRIPTORS; (0'INSTRUMENT LANDINGS,9 *VERTICAL TAKE-
OFF PLANES), (*HELICUPTERS, TACTICAL AIR

SUPPORT), APPRUACHi'APPROACH INDICATURS, DISPLAY
SYSTEMS, SIMULATION, WIN0, MAN-MACHINE SYSTEMS,

CONTOL Y$TM~tH-1AIRCRAFT, STEEP ANGLE
APPRALH~t ýTEP A4LELANDINGS(U

THL kIMRY BJLTIV OFTHE STUDY oAS TO
INVETI(3TE, Y mEi.4SOF EAL.J.TIME MANi.IN-THE-LUOPSIMLAT0iiTECMiqIldULS* PILOTING PERFORMANCE AS'I INFLUENCEv 6Y WINO, SYSTEM UATA-RATE, AND

Coi~rINGENCY-~EVET VARIAbLES DURING IFR STEEP
APPROACHES *ITH VERTICAL-LIFT AIRCRAFT. By ALSO
SIMULTANEOUSLY eVALUATING EfFECTS OF DISPLAY-FOMMAT,
APPIROACH1-ANGLE AND MEASUREMENT-NOISE VARIABLES To THE
EXTENT POSSIBLE WITHIN THE SCOPL OF EACH STUDY TASK,

AN INCPIEA!ED DE'.'REE OF GENEIIALITY OF STUDY RESULTSWSObTAINED. A VARIA8LE-VELOCITY SIMULATION O H
BELL UH-1 HELICOPTER~ SElKVED As THE TEST VEHICLE
IN ALL. STUDY TASKS. (AUTHOR) lU)

H181
~ iUNCLASSIFIED /ZOMO7



UNCLA5SIFlED

UDC NEPORT BIBLIOGNAPHY $EARLH CONTROL NO, /IOM07

AU-73b 42U 1/3
NATIONAL AERONAUTICAL F:bTABLISHMENT OTTAWA (ONTARIO)

A FLIfIHT INVEsTIGATION OF LATERAL-
DIRE.CTIONAL HANULIN4 QUALITIES FOR V/STOLAIRCRAFT IN LOW SPEED MANUEUVRI14G FLIGHT, (U)

4 .
OCT 71 I51P uOETSCH*K-Ho * JRo;GOULDODo Go ;MCg2REL(aR,D* Me

RkPTo NO. NAELLR-'59
MONITOR: NRC 12285

U1NCLASb1FIEU REPORT

SUPPLEMENTARY NOTQ: PREPARED IN COOPERATION OITH CORNELL
AERONAUTICAL LAB., I•C.. BUFFALO* No Yo
SUPEOSEDES AU-707 b31o

DESCRIPTORS; (OVLRTICAL TAKE-OFF PLANES,
HANDLIING)o ROLL, MANLUVL1AbILITYs FLIGHT
bIMULATONSU FLIGHT TLSTING# FLIGHT SPEEDS,
APPROACH I u

AN INVESTIGATIONj TO OETERMli4E THE RANGES OF VARIOUSLATLRAL-DIRECTIUNAL CHANACTERISTICS REQUIRED TO
PRUVIDE AuEQUATL FLYING QUALITIES FOR TURNING
MANOEUVRES AT LUW SPEED 6AS UNDLRTAKEN USIN6 ANAIRBORNE V/STOL AIRCRAFT SIM1ULATOR. FIVEPARAmETLR$ WERE VARIED IN A SYSTEMATIC MANNER: THEDAMPING RATIO, |HE fREOOUENCY ANu THE RATIO OF THEROLL-ANkLE TO THE SIDESLIP.ANGLE IN THE DUTCH ROLLMuues TOGETHER 4ITH THE DAMPING RATIO AND FREQUeNCY
OF THE NIJMEkATOR WUADRATIC OF THE RULL-ANGLE TOAILLRON-CONTROL-ItqPUT IRANSFER FLNCTION* T HE PILOTSPERFORMED A LOW SPELD, VISUAL HANOEUVRING TASK ANDDOCUMENTEu THEIR ASb!ESsmEtiT OF THE LHARACTERIS7ICS
THROUGH EATENSIVE CUMMENTS AN, A NUMERICAL RATING.(AUTHUR) 

(U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEAR%.H CONTROL NO, /ZOMO/

AU-735 831 1/3
BUEING CO PHILADELPHIA FA VLRTOL DIV

WINU TUNNEL TEST OF A POWERLD TILT-ROTOR
DYNAMIC MODEL ON A SIMULATEU.FREE FLIGHT
SUSPENSION SYSTLMs VOLUME VI, (U)

DLSLRIPIIVE NOTE: PINAL NEPTo JAN-JUL 719
OCT 71 209P TOMASSONI#JOHN Es ;TAYLORs

ROBERT be ;UELAkMoLLON No ;SCHAbRIN*EDARU
Be ;

RLPT. ND. D21 3-IUOUO-6
CUNTRACT: F33615-6y-C-1517
MUNITOR; AFFUL T-7|-2Z6"VOL-6

UNCLASSIFIED REPORT

SUPPLEMLNTARY NOTLE SEE ALSO VOLUME 4s PART 2s AD-
73; 73j3

DESCRIPTORS: (*VERTICAL TAKE-OFF PLANES, MODEL
TESTS), ROTARY 01N•Sg WIND TUNNEL MOUELSo FLIGHT
TEbTING, FREWUENCY, LOADINb(MECHANICS), GROUND
EFFECT (U)

IDENTIFILRS; *TILT ROTOR AIRCRAFT (U)

THE REPORT PRESENTS THE RESULTS OF A WIND TUNNEL
TEST ON A PQbERED DYNAMIC MODEL OF THE BOEING M-
160 TILT ROTOR AIRCkAFT WITH 5ob FOOT DIAMETER
ROToRso THE MODEL WAS TESTEU IN THE BOEING V/
STOL 20 X 20 FOOT WIND TUNNEL DURING JANUARY-
FEBRUARY 1971 AND WAS SUPPORTED TO SIMULATE FREE
FLI1HT CONDITIONS WITH MOUNT FREQUENCIES MUCH LOWER

d THAN THE DYNAMIC AIRCRAFT FREQUENCILS. 6LADE LOADS,
WIN( LOADS, FLYIN•a wUALITIES AND SKITTISHNESS IN
GROUNU EFFECT DATA OERE OBTAINED. (AUTHOR) (U)

I
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UNCLASSIFIED

JDC HEPOKT IBILIOGXAPHY sEARtIH CONTRUL NO. /LOMOI

AU-736 2q7 1/4
HUNEYYELL IwC ST PAUL MINN SYSTEMS AND RESEARCH
CLNIEt%

DISPLAY. AND RELATED SYSTEM REQUIREMENTS FUR
IFR STELP.APPROACH. %U)

DLSCRIPTIVE NOTE: FIvfAL REPT. NOV 67-AUG 71,
JAN 72 176P bVOLF#JAMES Do

REPT. No. 12b7I-FR4
CUNTRACT: NOUo1q-68-C-ogl9

PR04: NR-213-061
MUNITuR; JANAIR 71i1b

UNCLASSIFIEU REPORT

DESCRIPIORS; (*DISPLAY SYSTEMS, *INSTRUMENT
FLIGHT), (*FLIGHT INSTRUMENTS, *vERTICAL TAKE-OFF
PLANES)s INStrUMLNt LANDINGS, APPROACH INDICATORS,
APPRUALH, HELICOPTERbo SIMULATIOI1 (U)

IUENTIFIERS: UH-1 AIRCRAFT, XV.5 AIRCRAFT, H-i
AINCkAFT (U)

THE OBJECTIVE ViAS TO ESTABLISH UISPLAY INFORMATION
AND SUB!Y0TEm REQUIREMENTS FOR MANUA 'Y CONTROLLED
STEPP..ANGLE APPkOACH ANU LANOING UNDER IFR FLIGHT
CUNUI"IONý *ITH VLRTICAL-LIFT AIRCRAFT,
INVESTIGATION$ OERE CONDUCTED AS A SERIES OF
ITERATIVE ANALYoES 4ND THE REAL-TIML MAN-IN-THE-LOOP
SIMULATIONS Td E.VALUATE SELECTEU DISPLAY FORMATS,
THENSELVEb, AS HELL AS THE tFFECTs *HICH ,RELEVANT
SYSTEM AND LNVIRONMLNTAL VARIABLES HAVE UPON PILOTING
TASK PERFURMANCL. ALTERNATIVE DISPLAY FORMATS WERE
INITIALLY TESTEL UNDER IDEALIZED FLIGHT CONDITIONS.
THE TESTIIwG OF zELELTED FORMATS OAS THEN CONTINUED
IN A 5ERILS OF SIMULATION STUDIES IN WHICH SYSTEM AND
E1VIRONMENTAL CHARACTERISIICS WERE SYSTEMATICALLY
INT9ODU(ED TO DLTLRmINE THEIR INDIVIDUAL AND
I11TLRACTIVE EFFECTS UPON PILOTING PERFORMANCE.
(AUTHOR) (U)
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UNCLASSIFIFED

UDC REPORT OIBLIUGHAPHY* SEAR(.H CuNTROL NOe /ZOMOI

AU-73o b37 1/3
NAVAL POSTGRADUATE SCHOOL MONTEREY LALIF

PHO0RAMMEU PILOTA4E AS A MEANS OF IMPROVING
RUTURCRAFT PLNFORMANCE IN LlVEL FLIGHT. (U)

DESCRIPTIVE NOTE: MAbTERIS THESIbs
SEP 71 'iyP OVILDMANtROBENT ALAN

UNCLASSIFIEU NEPORT

DLSLRIPTOkS; (#VLRTI.AL TAKE-OFF PLANES, #FLIGHT
CONToOL SYSTEMS), FLIGHT SPEEDSs OPTIMIZATION,
FOLDING HELICOPTER RUTORS, HELICOPTERS, TILT
4INGSo HOVERING, AIRSPEED IU)

IDENTIFIERS; TRANSITIONAL FLIGHT* DESIGN CRITERIA,
*PkO•iRAMMED PILOTAGE (u)

AIRFRAME DRAG REDUClION AND ENGINt DUCT DESIGN,
WHILE NECESSARY TU THE IMPRUVEMENT OF PERFORMANCEe
CANNOT ALONE OFFSET THE AERODYNAMIC LIMITATIONS
INHERENT IN ROTARY OING FLIGHT. THE LATTER, wHICH
HAVE dECOME PREDOMI1ANT WITH THE ADVENT OF HIGH
OUTPUT TURBOSHAFT ENGINES MUST THEN BE OVERCOME BY
OTHER MEANS DISCUbSED IN THIS PAPER. PROGRAMMED
PILOTAGE TECHNIWUES OHICH UTILIZE REAL-TIME FLIGHT
DATA TO VARY AEKODYNAMIC PARAMETERS ARE INVESTIGATEtO
AND INCORPORATED IN THE PRELIMINARY DESIGN OF A HIGH-
SPEED ROTORCRAFTo THE ROToR SpEED AND THE
CONTRIBUTION OF LIFT FROM A FIXED WING ARE THUS
OPTIMIZED THROUGHUUT THE FLIGHT ENVELOPE, THEREBY
GREATL.Y ENHANCINjG LLVEL FLIGHT SPEED CHARACTERISTICS#
(AUTHOR) (U)
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UNCLASSIFIED-

LOC kEPOkT BIBLIOGRAPHY 5EARCH CONTROL NO* /LOM07

AU-736 825 1/3
BOEING CO PrILAOELPHIA PA VARTOL DIV

VWIND TUNNEL TEST UF THE AERODYNAMICS ANI)
DYNAMICS OF ROTUR SPINUPt STOPPING AND
FOLDING ON A SEHISPAN FOLDING TILT-ROTOR
MODEL. VOLUME VIle (U)

DLSCRIPTIVE NOTE: FINAL REPTo jAN-JUL 71o
OCT 71 'O2P VAN kvAcENSVELD9DIRK INCHUGH.

FRANK Jo ;DELARM*LEUN No ;LAPINSKI,#ALTER
L. ;MAGEE#JQHN P.

RLPT, NO. u213-IUOUO?7
CONTRACT: F3361569"-IS?77
MUNIToR; AFFUL TR-7l-62"VOL-7

UNCLASSIFIED REPORT

5UPPLEMENTANY NOTL: REPOkT ON oESIGN STUDIES AND
MODEL TESTS OF Thi: STOWED TILT ROTOR CONCEPT.
SEE ALSO VOLUME 6j AP-735 b340

DLSCRIPTORS; (*ROTARY WINGS, MODEL TESTS),
(OVLRTICAL TAKE-OFF PLANES, MODEL TESTS), WIND
TUNNEL MODELS, SCALE, STRUCTURAL PROPERTIES,
AEROuYNAMIL CHARACTERISTICS,
LOAOINýa(MECHANICS) (UA

IDENTIFIERS: *TILT Rý,TOR AIRCRAFT (U)

WINv TUNNEL TEST DATA 06TAINED tvITH A 1/9-SCALE
SEMISPANt UNPOWERED, DYNAmI(ALLY-SCALED MODEL 213
STO*EU/TILT ROTOR ARE REPORTED, THE OBJECTIVES OF
THE TESTS WERE TO ObTAIN AEROoYNAM!C, STRUCTURAL, AND
DYNAMICS DATA DURINa THE SPINuP, FEATHER AND BLADEFULD CYCLES OF THIS VEHICLE. (AUTHOR) (U)
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UNCLASSIFIED

OUDC REPORT BIBLIUGkAPHY SEARCH CoNTROL Not /ZOM07

AU-602 73U 1/3
LING-TEMCO-VOUGhT INC DALLAS TEA LTV VOUGHT AERONAUTICSID I V

XC-'I0A VTOL TRANSPURT PROGNAM. (U)

DLSLRIPTIVE NOTE: MONTHLY PRUGRESS REPT, NO, 54 FOR JUN

JUN 66 19P
CUNTRACT; AF 33(657)-7868

UNCLASSIFIED REPORT

DtSCRIPTORS; (*VERTICAL TAKE-OFF PLANES, *TRANSPORT
PLANES) SCHEDULINGt RESEARCH PROGRAM
AfMItlSTRATION, MAINTENANCE, AcCEPTAUILITY,
PERFURMANCE(EN(3NEERING)p DESIGN, GRUUND GUPPORT
EQUIPMENT, SPARE PARTS$ TRAINING DEVICES, FLIGHT
1ESTING (U)

IDENTIFIERS: C-142 AIRCRAFT (U)

CONTENTS: DEVELOPMEiT OF AC-142A ANU
FABRICATION OF FIVE PHOTOTYPE MUELS:
FABRICATION OFF MOCKUP; CjROUND TLSTS;
LN61NEERING DATA; DLSIGN DATA; FLIGHT
TLST; REPURTS; SPARL PARTS FOR FIVE
PROTOTYPE AIRPLANLS; DEVELOPMENT AND
FAbXICATION OF AGE; SPARE PARTS FOR AGE:
TRAINING AND TRAINING EWUIPMENT; ANU
CONTRACTOR SUPPORT OF FLIGHT TEST PROGRAM* (U)
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UNCL.ASS IF IED

UUC IkEPOkT BIBLIOGRAPHY SEARCH CONTROL NO. haNOMO

AU*-822 178 1 /1 1/3
PkINCETON UNIV N J

THE PRINCLTUN PLtjNSYLVANIA ARMY AVIONICS RESEARCH
PAOI3RAM@ I U)

k.SCRIPTIVE NOTE: ANNUAL REPT. No. Is 1 JUN 66-30 MAYI 7,CT 67 '17P UUKESoTHEODOR As ;DURBIN#
ENOCH Jt ;GRAHAMFRANK Uo ;SCHMITZFREDRIC
Ho;ýHARKOFF,EUGENE ;it

CONTRACT: DA-28-U'4s-AMC-U212(E)
PROJ: GA-1h1-20601-A219
TASK: IHI-206UI-A219-07
MUNIT*JH: ELOM 024$12-1

*IUNCLASSIFIE0 E) R

DLSCRIPTOIRS: (*Hc.LICUPTERtcS oFoHmATION FLIGHT)#
(*VERTICAL TAKE-OFF PLANý.S, *AtRODYNAMICS),
(*INSTRUMENT LANL)INGS, HELICOPTERS)#
(*AEIdONAUTICSt VLRTILAL TAKE-OFF PLANES),
CONTROL, THEORY, DYNAMICS, DLCELLRATION, TAKE-
OFF, EWUATIONS OF MOTION, VISIBILITY, FLIGHT
PATH$I (U)
IUENTIFIERS; *AVIONICS (U)

THE EFFECT OF HLLICUPTER UYNAMILS AND
CONTRuL CHARAcTE.RISTICS ON FORMATION~ FLIGHT
IS A 7HEOKETICAL STUDY OF THE TRAJECTORY LAIAS WHICH
ARL USEU TO DLFINL A FOLLOWER#S NOMINAL POINT AND THE
CONTROL LAWS ioHICH UCTERMINE THL FOLLOWER'S REQUiREU
ALTJO,1. EFFECT OF MANEUVERS I!S INCLUDED IN THIS
EýFURI` TO PKUVIUE FUNDAMENTAL INFORMATION ON WHICH TO
B'ASL THE uEvELOPMLNT OF IFR FORMATION FLIGHi
E'wUlPtENT FuR THE Ar0MY# LANUING CONIROL
THi%'IRY FORE DECELEkATING VTOL AIRCRAFT ISi AN
ATTEMPIT TO OBTAIN OPTIMAL TRAJECTORIES FOR
DE.CELLRATING LAi~OINka ANO ACC.ELERATING TAKE-OFF

MAIJLUVERS, THE. LFFELT OF ACCELExATION, AERODYNAMIC
CONSTkAINTS, AND TERMINAL CONSTRAINTS ARE INCLUDED IN
THE PROBLEM FORMULATIO14. SIMPLIFIED EQUATIONS OFMOTION ARL oEVELOP'EV AND eQSSIBLE SCHEMES FOR THEIR
SOLUTION ARL INVESTIGATED IN THIS START TOWARD
PIKOV1DING INFORMATION ONJ ftHCH uEVELQPMEtIT OF

GuIDANCE t.QUIPMLNT CAN BE BASED. A SYSTEM
STUUY OF LO-4 VISIbILITY APPKOACI- AND
LANo~t4G IS A'4 EPFOR1 TO COMBINE THlE CONTROL
CHANACTLRISrICS OP ?IELICOf'TLRs YhTH THE PERFORMANCE
CrIAKALTýiRIS1ICS 01 IHE PILOT TO DETLRm!NE GUIDA1NCE
PARAMETERb fqELDLD FU~R Low VISIBILITY APPROACHES. U)

UNCLAS 8SYýIED /ZOM07
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UNCLASSIFIED

uDC NEPOkT bIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO/

AU-H34 z7u 1/3 20/1
AIR FORCE INST OF TLCH -•RIGHTPATTERSON AF' OHIO SCHOOL OF
ENGINLERING

SIMPLIFIEO APPRUXIMATIONS OF INTERFERENCE EFFECTS ON
JET V/STOL AIRCRAFT, (U)

DESCRIPTIVE NOTE: MAbTER'S THESIS,
MAR 68 96P ARCHINO0QAVIU THOMAS

REPT- NO, GAM/AEi6b-2

UNCLASSIFIEU REPORT

DESCRIPTORS: (OVLRIICAL TAKE-OFF PLANES, GROUND
EFFECT), STABILITY, SHORT TAKE-OFF PLANESi LIFT,
HOVERING, PITCHCMOTIUN), COMPRESSIBLE FLOW,
MATHEMATICAL PREOILTION, TLMPERATURE, AERODYNAMIC
CONFIGURATIONS, APPRUXIMATION(MATHEMATICS),
CORRECTIUNS, COMPUTER PROGRAMS, THESES (U)

IDENTIFIERS: *jET INIERFERLNCE EFFECTS, TRANSITION
FLIGHT (U)

A SLMI-EMPIRICAL APPROACH IS USLD TO PREDICT
PLRPORMANCE LOSSES AND PITCHING MOMLNTS CAUSED By
INTERFERENCE EFFECT% ON OIFFEREiiT AIRCRAFT PLANFORMS
IN MOVER ANu TRAN1IItON. DIFFERENT AIRCRAFT
PLAINFoRMS, AND VARIATION OF THE JET EXHAUST
COMOINATIONS MAKE THE PRObLEM OF PRLDICTING
INTLRFERENCE EFFECT5 DIFFICULT* THE INDUCED FLOW
THAT CAUSES THE PERFORMANCE LOSSES IN HOVER IS
SUPLRIIMPOSED ON ThE FREE STHEAM FLO* TO DETERMINE THE
INTERFERENCE EFFECTb ON PERFORMANCE AND PITCH DURIN4
TRANSMISSION. Aii EMPIRICAL FACTOR i1 USED TO
CORRECT FOR THE COMPRESSIbILITY AND TEMPERATURE
EFFECTS OF THE JET EXHAUST ON THE INDUCLD FLOW.
RESULTS ARE COMPUIEU ON THE IBM 7094 COMPUTER.
(AUTHOR) (U)

• ? i
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U NCLASS! FI~EL

00C REPORT BIBLIUGKAPHY SEAkLH CWY1ROL NO. /LOMOI

AO-633 396 1/3 co4 I,/ I
AIR FORCE !NST OF TLCH flRIGHT-PATI-EKSON AFB OHIO SCtlOJL OF

ENGINEERING

THE APPROX';MATE LON'jITUUINAL ST.0B~.)tTy DERIVATIVES OF

A VECTORED TI1RU5T VTOL. (U)

DESCRIPTIVE NUTE: MA5TER'S TmESJ.-,'4
ilAR 66 15.3p ivINTERSi-,.4ARL.ES P.

RLPT. Not LAM.'AE/6J--Il

UNgCLASSIFIED kEi'OT

OLSLRIPTORS: (OVLRIILAL 'rAKE-1,4 PLANES, AERODYNAMIC

CHARACTERISTICS), (0JET F'IGHTt"-s. STABILITY),
SUPER~SONIC PILANEas PITCH(Mo * THRUST,
PEkFORMANCE(ENGINELRING)o LV~ ACCELERATION,

HOVERiING# EQUATION$ OF moTIo-"..j DRAG, COMPUTER
PROUiNAMS, NONLINEAR SYSTEMiSt DOWIJWAS,1, THRUST,
*EIGmT, ANGILE OF ATTACK, T~tijE:59 MATEMATICAL
ANALYSIS (U)
IDENTIFLEk.S: P-1127 AIRCRAF;? TRANSITION FLIGHT,
PRLSSURE SHAIAL)NTSo (.OMPU T LR ANALY51S (U)

THE 06JECTIVE OF THIS STUDY WAS To INVESTIGATE THE

SIA61LITY DERIVATIVES AND THE STABILITY OF THE
VECT'OREL THRUST P-1127 AýOKPLANE& EXPRESSIONS
WERE vERIVED FOR THL DE,ýIWAIVES. THE PERFORMANLE,

DERIVATIVES AND STABILITY WLRE FOUNU) FOR BOTH AN

ACCEIRATIN(. ANL) NONACCE~LERATIN(J TRANSITION FROM

HOVLR TO CONVENTIONAL Fý,II6HT. THE RESULTS OF THE

ACCELERATING TRANSITIONJ WERE COMPARED To VALUES
AVAILABLE FROM I1Ae#KLR S(DDELEY; BOTH
TRANSITIONS q/ERE UNSTABLE FOR MANY AIRSPEEDS BUT THL

TIMES TO uOUBLE AMPLITUDE WLRE SUCH THAT A PILOT

COULD CONTROL THE AIRPLANL. (AUTHOR) (U)
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U 4C LA S SIFIED

DD1. td.PUNT 618LIUGthAPHY bEARCH CONTROL NO* /ZOM07

AU-861 406 1/3
SYbTEriqS TECHNULUGY IN~C IiAw4hORNE CAL.IF

ANALYSIS uF VTOL HANDLING QUALITIES
4 ~RLQUIREhEr4TSo PART 119 LATEkAL-

DI~t.CTIONAL r1OVt.R AND TRA1I4S1rIoNe (UV DLSCRIPTIVE NOTE: PINAL REPTs JUL. 68-JAN 70,
FEu 7U 234IP CRAIuSAMUEL Jo ;CAMPBELLo

ANTHiONY;
RLPio NO. 5TI-TR-lbI-l
CONTRACT: A~F 33C615)-3736
Pp%0OJ: AF-698DC
TASK: 698DLOUJ

MONITOR; AFFDL TR-07-I/9-PI'-2

UNCLASSIFIEL) hEPOr(T

SUPPLLMENTAIhY NOTL: SEE AL5O PART Is AD-d'I5 165.

1 DESCRIPTORS; (#VERTILAL TAKE-OFF PLANES,

MANOLIpG6), HOVERING, PITC.H(MUTIUN),
P'ILOTS, PERFORMANCL(r1 UMAII), ýLj(ailT CONTROL
SYbTEMS, MATHEMATILAL ANALYSIS (U)
IOENTIFIERS; TRANSITION FLIGHIT, CLOSED LOOP
CONTROL 1YTM U)

ANALYSES OF AVAILABLE HANULING IWUALITIES DATA WERE
PERH)RMED TO DETERMINE LATEIkAL/UIRECTIONAL DYNAMIC

* ~RLQUINEMEn~T5 FON VTOL AIRLRAFT IN HOVER AND LOW
SPELD FLI4HT, THlE BASIS FOR TH~IS TRLAIMLNT IS Ali
EXAMhrjATION OF THE PILOi/VE,,ICLL AS A CLOSEU-LOUP
SERVO SYSTEm. THE QUASI-LINEAR PILOT DESCRIBING
FVNLTIOlq IS APPLIED. THE IhESULTb OF THE STUDIES

V ~SUG6EST THIAT THE PRI14ARY FACTOHý IDLNTIFYING
SATISFACTORY AND UNACCEPTABLE HOVER MODE DYNAMI(.
FEATURES ARE KELATED TO THE CLOSED-LOOP DEFICIENCIES.
DETAILED CO1NSIDERATION IS MADE vF THE CONTROL TASK
AND PILOTING FUNCTIONS IN TRANSITION FLIGHT* THE
RESULTS OF THIS GENERIC APPRAISAL ARE EVOKED TO

CO!'4RM' AND JUSfIFY PRELIMINARY LATERAL/DIRECTIONAL
R~wvIHEMENT FOR CUNIROL hia TRANbITIUN.
(AUTHOR) (U)
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U fiCL A SSIi ~EU

L'O'. REPOR~T bibI,1UGK~APHY SE.ARL-Ii CuNflmL NO, ILOM07

pAU-871 1541/ 'i/
NuR[FHHOP LORP HA,"1HURNF. CkLIF AINCRAV1 uIV

A bTruY 01 V/STUL GYUNL-u A )F.U ~I1ULA I ION
TECr1NIQUEý* (ui)

DLSCRIPTIVE NuTE: flIiAL REPT. I .Eb 68-1 JAN 70,

APR 7U 'UP t)IlJAL(.O'I,J0l1N be
Rf.PT, Nv, NOR-69-168
CONTRACT: UAAJU2-6L--C"UUI9
PH 0J : OA-1-F-162,e0-A-142
T A SK; I-F-i62Z(A-A-14233oce
M UN IT uR: UbAAVLACOS 10 - 1-6 0

UNCLASSIFIEL, thEPOeT

0tLSC.IPlUkS; (.VLHIILAL TAKE-OFF PLAN~ES, *FLIGHT

SIMULATORiS), (.HLLICvfTERS, 1.LI(30i SI-MULATORb),
SItMULAThO~trl,,OTIUN, PEFkCtP1Tuvi(PS)yChLLOGYI,

LJIýPLAY 5YbTEMS, PILOJTS9 SH~rmT TAKE-UFF PLANLS (u)

TmE 1PvRtObE OF IHL. STUDY Is TO JF.F'IYE THE
SIMULATION (.IARAC1EKISTlCý t-,E0UIF\LD Tu ESTA6LISri THL

SIMULATOR AS A RELIABLE Ai4D VALID TUOL IN THE

DLVLLUPME14T UF V/STUL AIRCRAFI AND 11ELICOPTLRS@

A FLI(sHT SIM4ULA lox LMPLOYIN(3 THL POINT LIGHT SOURCE
P1k1NCIPLE TO GENERATE A VISU.AL VISPLAY %wAS USED IN

TIILbE STUJILS. PRt.VIOUS STUvIES OF A JET-LIFT VI

STOL AIRCRA1.( IN THIS SIMULATUR UNCOVERED A PILOT-
VELiICLE PLRFORMANLE DEFICIEI4CY UURIiE, LATr.RAL
MAlILUvEKS, ukL5ULrINt3 IN A NAUSEA REACTION WHICH

LIMITE.U PILOT PARTICIPATION* IN THE PRESENT
IhiVL5TI(3ATI0N, HUMAN MOTIuýN PERLEPTION aAS STUDIEo,
ANbi SULUTIONqS TO [HIS PILuT-VLHICLE PEkFOHMANCE
DLFICIEIICY eiERE EVOLVED BY THE USE OF A MOVING dASEs
THE RESULTS OEMUN5TRATEL) THAT LFFECTIVE SIMULATION

IS POSSIBLE AHEN (.ENTAIN~ CONSTRAINTS ARE. OBSERVLD9
TriE BEST c.ON$TRAINT5 OF THaE DRIVE MECHANISM VVERL

DLTt.RtINEV C.XPEtIMENTALLY AiqD *LRE COMPARED -,qITrl
TH-OSE IMPLIED FRCOM i-'lYSIOLOt3ICAL CONqCEPTS OF HUMAN

MQTIOu PERCEPIIUN. A 5111ULATIoN VALIDATION
RATIONJALE WAS ALSO LJEVELOPEU TO ASSIST THE PILOT IN

HIS EVALUtTIONS9 AN EXAMPLE OF THIS IS OESCkIBEU
TQGLTrIER 61TH A DISLUSSION OF SOME LIMITAIONS.

(AU THOR)(U
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U1NCLASSIFIED

UDL REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /LOM07

PKINCLTUN UNIVV W J UEPT OF AEROSPACE ANL MECHANICAL
SC I f C EL.S

FLEbACK LONTkOL OF VTOL AIRCRAFT. (U)

DLSCRIPTIVE NOTE* FINAL KEPT*,

APR 7u 69P UUKESTHLODOR As
CUNTRACT: UA-'4-177-AMC-q7(T)

SPhOj; uA-I-F-I62dO0-A-I'4U TASK: I-F-162204-A-1'233
MUNITUR; USAAVLAbS TH-69-96

UNCLASSIFIEU REPORT

DESCRIPTORS• (OVLRIICAL TAKE-OFF PLAI4ESo FLIGHT
CONTROL SYSTEMs)o (*FLIGHT CONTROL SYSTEMS,; FELDOACK), TRANSPORT PLANES, TILT WINGS,
AERODYNAMIC CHARACTERISTICS, STAdILITY, AIRPLANE
MODELSo SCALE (U)

IDENTIFIERS: XC-142IA AIRCRAFT, C-lq2 AIRCRAFTC
0TRArNSITIOiq FLIGrIT, PFEEUBACK CONTROL (U)

AN APPROXIMATIVL ANALYSIS AND DISCUSSION IS GIVEN
'* OF THE dEhAVIOR OF POLES ANU zErOS CHARACTERIZING THE

LNLU4IITUDINAL DYNAMICS OF VTOL AIRCRAFT IN
TRANSITION, IN FEEDoACK DLSIGN, IT IS A DESIRABLE
GOAL TO CREATE A DOMINANT ATTITUDE RESPONSE MODE
WHICh IS bEPARATEU 1I1 FREWUENcY AND VARIES LITTLE
"THROU(HOUT THE IRANSITION, iHE INVEzTIGATION
DEMONSTRATED THAT THIS 4OAL CAN BE ACHIEVED AT FIXED
OPERATING POINTz IN TRANSITION ovITHOUT ACCURATE PRIUR
KNOOLEDGE AdUUT THE BEHAVIOK OF THE STABILITY AND
CONTROL DERIVATIVES DURING TRANSITIUN. IN THE
LONtIIJUDINAL DEGRCEb OF FRELDOM, PIrCH ATTITUDE AND
PITCH RATL FEEDdACK 4ERL USED. IN THE LATERAL-
DIRECTIONAL DEGREES OF FREEUOMc4 THE SAME (OAL WAS
ACHIEVED bY USI,1G YAk RATL, ROLL ANI-LEo AND ROLL RATE
FLEUSACKo THE GAINS 4ERE UErERMINED BY AN
APPROAIHATE PRICEUUNEo LONGITuDhNAL AND LATERAL-
DIRECTIOI6AL EXPERIMLNTS WERE pERFORMED WITH A 0.1
SCALE MODEL OF THE XC-142A rILT-WING VTOL
AIRLRAFT. PULSE RLSPONSES OF THE FREE-FLYING MODEL
ARE PRESENTLOo (AUTHOR) (U)
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UiNCLASSIFIED

DUC HEPGHT BIBiIOGRAPHY SEARLH CvNTRUL NO, /LUM07

AD-871 L 3 7  1/3
NORTHROP COP HAWTHORNE CALIF AIRCRAFT DIV

APPLICATION OF THE NORTHROP ROTATIONAL
SIMULATOR TO HELICOPTERS ANU V/5TOL
AiRCRAFT (USLR') GUIDE). (U)

DL5CRIPTIVE NOTE: FINAL REPT, I FEd 68-1 JAN 70,

MAY 7U 9 P S 1'.ALORI JOHti B o
RLPT, NO. NOR-70-6
CONTRACT: UAAJO2-68-C-OO19
PROd; UA-1-F-162204-A-1q2

TASK: i-F-A622O-A-1233
MUNIToR; USAAVLAdS TR-70-26

S4 UNCLASSIFIEL NEPORT

D.SCRIPIORS; (*FLIGHT SIMU6ATORS# OPERATION),
(OhELICOPTLRb, FLIGHT SIMULATORS), WI'IER'ICAL
TAKE-OFF PLANESt FLI'aHT SIMULATONS)t EXPERIMENTAL
OESIGN, VISUAL SLGNALS, MATHLMATICAL MODLLS,
INTEtiFACLS (U)

ThE PURPOSE OF THL UOCUmENT IS TO SUGGEST
GUIUELINES TO BL USED IN OEVELOPING SOFTWARE
INTtRFACE COMPUTATIUNS bO AS TO EFFECTIVELY INTEGRATE
THE PILOT AND MATHEi1ATICAL VEHICULAR REPRESENTATION
10 THE NORTHROP ROTATIONAL SIMULATOR. A
DLSCRIPTION OF ALL KEY ELLMLNTS AND THEIR PERFORMANCE
AND OPERATING CHArACTERISTI(S IS INCLUDED. PAST
USE: AND PROJLCTED FUTURE USES ARE ALSO GIVEN.
SOML vALIDATION METHODS ARE DESCRIBED WITH
SUGcESTIONS FOR THEIR USE, SUGGESTEU INTERFACE
NECmANIZATIOUS ARE 4IVEN 6HICH PROVIDE EFFECTIVt
VISUAL AND MOTION STIMULI CUMPATIBLE WITH SENSORY
CHArALTERISTICS, A RATIONALE FOR THE USE OF mOTION
IS INCLUDED* A METHOD 15 vUTLINED WHICH ASSISTS
THE USER IN ASSESSING THE PROBAuILITY OF SUCCESS IN
ANY DESIRED SIMULATION ANU PREPARATION OF AN
EfFFCTIVE EAPERIMLNIAL UE5IGN, (AUTHOR) (U)
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UNCLASSIFIED

DDL REPORT B4BLIOGRAPHY SEARCH CONTROL NO, /ZOM07

AU-873 821 l4/k 2 0 /1 1/3
ARMY 4VIATION MATLRIEL LABS FORT EUSTIS VA

SUITABILITY OF A DRAG SPHERE ANLMOMETER FOR
MEASUREMENT OF VTOL AIRCRAFT oO*NWAbH* (U)

DLSCRIPTIVE NOTE: TECHNICAL NOTE,
JUN 7U 77P STANTOrsRUSSELL Us

REPi. NO. USAAVLABS-TN-4

UNCLASSIFIEU REPORT

DLSCRIPTORS:, (sANEMOMETERS,

PERFORMANCL(ENGINEERING))i (*VERTICAL TAKE-OFF
PLANES, *O(tVNNASH)i iIND, DRAG, bPHERES9
MEASUREMENT, HELICOPTERS# HOVERING (U)

TESTS VERt CONDUCTEU ON A SIMPLE, LOW-COST DRAG
SPHERE ANEMOMETER TO DETERMINE ITS SUITABILITY FOR
MEASUNING WIND VELOCITIES IN THE VICINITY OF VTOL
AIRCRAFT A11.) HELICOPTERS. A DRAG SPHERE ANEMOMETER
IS A DEVICE FOR DETERMINING WIND VE6OCITY BY
MEASUkING THE DRAG FORCE ACTING ON A SPHERICAL BODY
OF KNO11N uRAG COEFFICIENT. THE DRAG SPHERE
ANEMOMETER, AS TESTED, IdAS FOUND TO BE CAPABLE OF
MEAbUNING WIND VELOLITIES AND DIRECTION IN ONE PLAN4
OVER A SPLEO RANGE UF 10 TO I1U MPH.
INSTRUMENTATION ACCURACY WAS FOUND TO BE PLUS Ok
MINUS 2.5 MPH IN IHL SPEED kANGE OF 10 TO SU MPH AN.
PLUS OR MINUS 7s IN THE SPEED RANGE OF So TO 110
MPH, DIRECTIONAL ACCURACY WAS FOUND TO BE
APPKOxIMATELY PLUS OR MINUS 30 DEG. AT LO* WIND
SPELDS, PLUS oR MINUS IU DEC* FUR SPEEDS FROM 3U TO
6U MPH, AND PLUS OR MINUS 5 DEG. ABOVE 60 MPH. ON
THE BASIS OF THL RELATIVELY UNSOPHISTICATED TESTSSPLRFKOMED* THE DRAG SPHERE AN4EMUMETER IS CONSIDERED

TU UE SUITA8LE POK MEASUR•hENT OF DOWNWASH VELOCITIES

IN CLOSE PROXIMITY TO HUVERING VTOL AIRCRAFT. IF
RLQUIKEO, THE UPPER END OF THE USABLE SPEED RANbE
COULD BE LXTENDLD THROUGH AUDITIONAL WIND-TUNNEL
CALIBNATIuN* (AUTHOR) (U)
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UNCLASSIFIED

0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /SOMO/

AO-874 o29 1/3 13/7 ZU/4
FRA1KLIN INSI RESkARCH LAbS PHILADELPHIA PA

FLUIDIC VURTEX ANQULAR RATE SENbOR
CONCEPT INVESTI1ATLQN FUR HELICOPTERS AND V/
STOL AIRCRAFT* (U.

DLSCR1PTIVE NOTE: FINAL REPT-o

APR 7U 46P #iACHTELLiG. Po ,

CONTRACT: UAAJOZ--69-C-OOiO
PKOJ: DA-I-F-16tO3-A"1-I
TASK: I-F-162203-A-1qI86
MONITOR: U$AAVLAdS TR-70-25

UNCLASSIFIED tiEPORT

DLS•kIPTORS; (.FLOWMLTER•, *FLUIDICS)i
(*STABILIZATION SYSTLMS, *HE61COPTERS),
(OVEXTICAL TAKE-OFF PLANLSs STABILIZATION
SYSTEMS), VORTICtS, FLOW VISUALIZATION,
(3YROSCOPLSs PRES5U1,9 FEASIBILITY STUDIES,
SENSORS (U)

IDENTIFIERS; VAJARS(VORTEX AXIS JET ANGULAR
RATE SLNSORS)s *VOPTLX AXIS JET ANGULAR RATE
bENSORS (U)

AN EXPEkIMENIAL INVeSTIgiATION WAS UNDERTAKEN TO
ESTABLISH THE F.ASIUILIrY OF SENSOR CONCEPTS FOR
APPLICATION IN MELI.OPIER AND V/STOL AIRCRAFT
STAbILITY AUGMENTATION SYSTLMS# THEORIES OF
VARIOuS PiSslbLt HAIE SENSING DLVICES BASED ON RAPI9
VORTEX FLOWS ARt PRLSENTED, WITH EXPERIMENTAL
DLMUNSTkATIjN OF THE PRINCIPLE OF ONE IN OHICH THE
SoIrL F'LOi, AXIS LAG: BEHIND THE CHAMBER AXIS WHEN TriE
CHAMBER IS ROTATEU ABOUT A LINE PERPENDICULAR TO IT%
AAIb, ToO MOUIFICATIONS YIELDED SENSITIVITIES LESS
THAN ULTIMATELY DESIREDt bY FACTORS ON THE ORDER OF
20OU AND ZOO OoSLRVATIUNs ON THE FLON PATTERN IN
JETS LMERGING FNOM A PAIR OF' CONCENTRIC VORTEX
CHAMBLRS bHO1YED THAT THE CONCEPT 07 THE VORTEX AXIS
JLT ANGULAR RATE SENSGR (VA,,AR5) DISCUSSED
TheORETICALLY I A PREVIOUS FEASIBILITY STUDY WOULD
HAVE TO OVERCOMt PROBLEMS CREATED BY TURBULENCE AND
FLOo kEVERSAL ALONG THE AXIS. AN ATTEMPT WAS MADE
TO UEMONSTRATE A UEVICE IF HIGH THEURE'TICAL
SENSITIvIrY, IN WVIcH A*CYLINDRICAL C0Rc. SUP%)RTED ON

AN AXIS PERPENDICULAR T- THE COSE AX I,,, SUBVErTED
TO A TOKQUE DUE TO THE PRLSSUwi GKAOI.,. ýJENERATED IN
AN •H.6ULAK PASSAGE bY CORIOLIS FORCES.
THeukk.TICAL UISCUSSIONS ARE ALSO GIVEN OF A
6YR•OSCOPE IN ,7HICh lHE FI.uILI STREAM IS T1.4 ROTOR, (Ul
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i)DC REPORT 81BLIUGRAPHY SEARCH CONTROL NO. /iOMO?

AW-875 238 1/3

GL.NE1RAL DyNAMIC5/LONVAIR SAN DILGO CALIF

EFFECTS OF H1IGH-LIFT DEVICES ONV/STOL

AIRCRAFT PERFORMANC~e VOLUML Ile
BIBLIOGRAPHY. (U)

DESCRIPTIVE NOTE; FINAL REPT.,
JUL 7U 22aP I1EBENT,~J(SEPH JR,;

PEDL.RSONsbo K.
CONTRACT; IOAAJ02-69-ý..-0O79
PNOJ; UA-I-F-16220'I-r'1'42
TASK; 1-F-1622U4-A-14231
MONITOR: USAAVLABS TR-70-33B

UNCLA$SIFIEU REPORT

DESCRIPTORS: (OVERTICAL TAKE-OFF PLANES, OLIFT)s
5HURT TAKE-OFF PLANE~s TILT ?fINGSt FLAPS,
bOUNUARY LAYER CUNTRUL, DO*NvaASH, GRUUDN EFFECT,

X ANDLIrNGt dILLIO(3RAPt1IESs

ALLTYPS O mIH-LFT EVIESARE COVERED9 BOTH

THESELCTE REORT AR LITEDBY A SUBJECT ANU AN
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I UNCLASSIFIED

UDC REPOkT BIBLIOjGRAPHY SEARCH CONTROL NO. /ZOMOI

AU-876 075 1 /3
GENERAL DYNA'MIC!ý/%CONVAIR bAN uILGO CALIF

EFFECTS OF hIG~H-LIFT DEVICES ON V/STOL
AIR.ZRAFT PERFOR11ANCE. VVLUML is (U)

DLSCRIPTIVE NOTE: FINAL REPT. IJUN 67-31 MAY 701
OCT 7U I8!3)P HEdjERTJe ;PLDERsoNS.

CARROLLJ# ;LAUUEMANe~ ohvlNITNEYtC9
CUNTRACT: UAAJ02-69-C-0079

MUNITuR; U5AAVLALbS TH-70-33A

UNCLASSIFIED REPONT

SUPPLEMLNTAKY Nu%:L SEE ALSO VULUME 2t AD-87b 23beI DLSCRIPTOiRS: (*VLH'iILAL TAKE-OFF PLANES, *LIFT)obHURT TAKE-OFF PLANE:41 ThiO-DIMENzIONAL FLOW,FLAP!s, AIRFOILS, PROPELLERS(AERIAL)l
LOAUIN(3'MELHANICS~i) IUOvwNwASHs TILT WINGS$

PER FQRmA NCL(LbNGINE LRING) (U)

THE PURPOSE OF THE. !TUDY Y4AS TO DEVELOP A UNIFIED
ANALYTICAL PROCE~vRL. TO EVALUATE. THE EFFEtLTS OF
PASSIVE H1GH-LIPT DEVICES ON DEFLECTED-SLIPSTREAM OR
T ILT-iaING V/STOL CONFIGUJRATIONS$ METHODS WERE
DLVELOPED TO PRLOICr THE. TWU-DIMENSIONAL FLAPPEO
AIRFOIL CHAk(ACTLRIS]ICS TO oE U!)ED IN A SPAN LOAD
PRQC3RAt1, THE SPAN LOAD RESULTS ARE USED IN
PROCEOURES FOR L-STII1ATING TmE COEFFICIENTS OF LIFT,
LONmITUUINAL FORCE, AND MUMLNT FOR A *ING PARTIALLY
IMMERSED IN A PROPELLER SLIFSTREAM. THESE
CHARAC.TERISTICS CAN THEN bE USED IN A PERFOKMANCE
PH04RAM DE~VE.LOPED TO CALCULATE THE TAKEOFF, LANDING,
AiND TkANSITION PlAi'jEUVERSe IN' ADuITION To THESE
TASNSI INVESTIGATIONS VLRE. MADE INTO DOOwN*ASH
CHARACTERISTICS, *1IND TUN14EL WALL CORRECTIONS, AND
CURiRELATIU.NS OF FLItjHT TEST DATA WITH THEORY. AN
ANALYSIS OF ThE EFFLCTS OF HIGH-LIFT DEVICES ON THE
P4RFOR11ANCE OF A IILT-vi;NG V/STOL CONFIGURATION
IS INCLUDED IN THE APPENDIX. (AUTHOR) (U)
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Ui1CLASSIFIED

UDC XEPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZOM0O

AD-88' '39 1/3
CURNELL ALRONAUIILAL LAd INC 8UFFALU N Y FLIGHT RESEARCH
DEPT

BACKGROUNU INFOHMATION AND USER GUIOE FOR
MIL-F-833UO-MILITARY SPECIFICATION ""

FLYING QUALITIES OF PILOTED V/STOL
AIRCRAFT. (U)

DESCRIPTIV', NOTE' FINAL iEFT.,

MAR /I '169P LHALKCHARLE5 R. ;KEY,
DAVIU LV ;KROLLvJOHN , JR#;oASSERMAN9RICHARU
;RAuFuRUpROBERT C. i

CONTRACT: AF 33(b61)-3736s F33616-70-C-1322
PNOJ; AF-698UC

MONITOR: AFFDL TR-70-88

UNCLASSIFIEU REPORT

DLSCRiPTORS: (*VCRTILAL TAKE-OFF PLANES,
PERFORMANCL(LN( 3 INELRING)J, (*SHORT TAKE-OFF
PLANE.s SPECIFICATIONS)o MILITARY REWUIREMENTS,
STATE-OF-THE-ART RLVIEWSs FLIGHT TESTING, HOVERING (U)

THE SpECIFICATION WAS COMPILED AFTER AN EXTENSIVE
LITERATURE REVILW AND MANY MEETINGS AND DISCUSSIONS
WITH PERSONNEL FROM ESSENTIALLY ALL CONCERNED
CIVILIAN ANU GOVERNIMENTAL ORGANIZATIONtS. THE REPORT
ATTO.PTS TO EXPLAIN THE CUNCEpT AND PHILOSOPHY
UNDERLYING THE V/STvL SPECIFICATION ANO TO
PREbENT SOME OF THE DATA AND ARGUMENTS UPON WHICH THE
REQUIREMENTS ViERE BASED. THE DOCUMENT SHOULD ALSO
SERVE AS A SUMMARY OF THE STATE OF THE V/STOL
FLYING WUALIT1E5 ART AS DETERMINED FROM FLIGHT TEST,
SIMULATION, ANALYSIS, AND THEORY. (AUTHOR) (U)
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UNCLASSIFIED

CuRPORATE AUTHOR - gAONITORJIjQ AbENCY*

* ADVISORY UOUP 'FOR AEROSPAtE RESEARCH INTEURATION TECHiIQUES TO A
AND DEVELOPMENT- PARISý IFRANCE) REM~SENTATIVE V/!kTOL AIRCRAFT*

6 0 AD*633 269
A4;Agb-CP-Z2 6
FLUtu'LVYIAIICS'or ROTOR £140 FAN AFFUL-TR-67-27

5,UPPORTEI, AIR~CRAFT AT SUkSSUNIC EXTEdRAL VISIB10IT CRITERIA
SP*.EoSO FOR VTOL AIRCRAFT.

AU-~6y 224ý AD-655 072

CAC' ROitAUTICAL SYSTEMS DIV WRIGHTa AFFDL-TR-647-93
PATTERSOI4 98 ýOHIO EFFECT'S OF GUST VELOCITY

0 a * SPATIAL VISTRIbUTIOi~b ON LATLRAL-
iso-TK-67-Ida DIRECTIONAL RESPONSE OF A VTOL
WUANTITATIVE Tt.RRAIN STUDY Of AIRCHAFT.

VTuL LANiuIh4 5ITL UISTntIbU1IONS ANo AQ-*S7 321
or EIFFECTS-014'FIENETRAT19Ns 0

AU-641 69? AFFOLi-TR-7I 7-;? T-?
ANALYSIS OF VTOL HANLILIN6

ASD-TR-6&Y.Iu-PT.-2 Q UALITIES RC4UIRLHEN1S54 PART It*
PRaPELLER bTATIC PERFORMIANCE LATERAL-DIRECTIONAL MiOVE" AND

TESTS FON V/STUL AIRCRAFT. PART TRANSITION*
lie TEST 0ATA (APPENDIX III)* CL A0*567 306

AD-70g 142 * 0
0

'_'m AFFOL.TR-67-16f
*AEROSPACE RESEARCH LASS WRIGIITs -0: AN OPTIMAL CONTROL METHOD FOR

PATTERSON AFO OHIO .2 PREDICTING CONTROL CHARACTERISTIýS
> * MD DISPLAY XEQUlRtMLNrS QF MANNLD.

ANL7I-10 VEHICLE !PSTEflS*
ý04 ARLA RATIO THRUST. AD-472 271

AUUMPINTING EJECTORS. ***-
AV-7Z. b46 AFFOL-TR"6Y-q I

A FLIGHT INVESTIGATIUN OF
*AIR FORCE AE1RO PROPULSION LAO WAIGHl- LATERALTOIRECTIOf4AL hANDLItiG

PATTERSON £78 OHIO QUALITIES FOR V;STOL AIRCRAFT IN
* * LOW SPEED) "ANCUVLRINI. FLIGhT.

TOR64 I~j% ADw707 631
TE$T RESULTS Of REbEARcH FUR . *.

RAPID SITE PkEtPARAIDNu FOR VTOL AFFOLmTR-&Y.SI
AINCRAFT. APPLICATION UF OPTIMAL CONTROL

* Ao..g56 s62 THEORY TO THE FI~RDICTION OF tIUnAN
PERFORMANCE IN A COMPLEX TASK9

*AIR FORCE FLIGHT DINAMICS LAO WRIGHT* AD-704 S&Z
PATTERSON AFd uHI0

* * AFFDL-TR-69*110
AFFOL-TH-70-1-FiA A NEi APPROACH TO THE

THE ACOUSTIC E#tNfIfgEhtT Of A SPECIFICATION AND LVALUATION OF
OEFLECTOuJET VTOL AI~lcRAFTe FLYING QUALITIES*
AU"716 139 AD-710 69(1

AFFOL-TH-65-2U0 AFFDL-TR-69-lI23-vOL-2
APPLICATION OF PILOT-CONCrA'LER A STABILITY AND CONTROL

0.I
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P~r.OICTION V'ETArOU FOR HELICOPTERS AD-720 232
ANU STOPPAtsLE tOlOR( AIRCAAFT.
vOLUME IT: USI,R'S MANUAL# AFFDL"TR-70-1511-VOL-3.

AU-1016 gidA AINiD T.ý.(NE(L 14V ,ESTIGATION OF'
JETS EAHAUSTING INTO A 'CROSSFLO*oAFFDL-TIC-69-123-VOL..3 * VOLUME Ills, AI)QITIONAL.DATA FOR

A STABIWIY ANU COI4TNOL TOO-JET CONFIGURATIONS#
PRC&OICTION dETifOU POR klELI(.QPTERS AD%720 233
'AND STOFPAdLEL KOTOH, AIHCNAFT,
VOLUME 111; PROluRAMMF.I(' MANUAL. E AFL-TH.70-Ib4-VOL-q.

AU-7O 3711A WIND TUNNEL ItIVESTIGATION OF
JETS ExHAUSTING INTQ. A CRO.,SFLUA.

AVFFL-TH-69-I.23-VOL.II 0- VOLUME IV$ AD.DITIONAL DATA FOR THE'
A STABILITY AN'U CONTkbL U THREE-JET CONFIGURATION.

PREDICTIuN M1ETIOD' VORt fiELILOPTERS 0 AD"711t 123
A14U $TOPP~tiLE 14010k AIHChAFT@ L
VOLU11E IV; APIPENDICESt '4) AFFOL-TR-70-110
AU-706 919 A THE~ORETICAL ItVESTIGAT.1Oti UF

* * *A CIRCULAR LIFTItIG JLT IN A CHjS?5-
AFFOLaTIft7O-'(U FLO111ING MAINSTREAA.
THE 'PAPERNPILuTI -- A DIGITAL AU-716 121

COMPUTER Pri(06RAM TO PiED ICT PILOT
HATIi4G FOR THIE HOVL.R TASK, AFFI)L"TR-71-3Ap-i24 Iqq AERODYNAMjIC bTABILITY AND

0 46 CONTI40L/AIND TUNNSL DATA
AFVDLaTR"70-09 CORRlELATION*
bACgiaRuvND IiiFU6IMAT ION AnDI USER AD-726 10.1

blkUE~ VOR Iill-F-03300.MILITAxY *?0
NPLCIFICATION -- F&.IN4 WdUALITIES AVFDLTN..71.2Ja
OF PILUTLO V/StOL'AIRCHAFT# THE 6ENERATIUN CF A tIILITAHY

AD-u811 439 SPECIFICATION FOR FLYIN6 QuALITILS
* * 0OF 1,LOTED V/SIOL AI1ICRAFT-MILa--

AV!'DL-TR-7O-90 83300.
AN INVL.ST1'4ATION OF THE AD-725 7416

TRAILIN4G VURTCA SYSTEM GLNLHATLD oY*.
A JET-FLAPPED 00114G OPERAIII.C, Ar AFFDL-TH-71726.V,,L.6
H14jH WING LIFT COEIFFICIENT~s WIND TUNNEL TEST OF A POWERED
Av.71S 31b TILT-ROTOR DYNAMIC HUODEL ON A

* * * SIHULATEt) FRLE FLIGHT SUSPENSION
t AFFOL-TH-70-Ib4-VOL-1 SYSTEM. VOLUME Vie

A WIND TUNoiEL INVESTIGATIOlt OF Abj-73b6433
JETS EXHAU5TIN4 INTO A CROSSVLU*.e 0 .*
VOLUME I. 'TEST DEbCRIPTIOin AND AFFDL-TR-71-62.VOL-7
DATA ANALYSIS. WIND TUNNEL TEST Or THE

AU78 2 AERODYNAMICS AND DYNAMAICS OF ROTOR
AU-l~ 124SPINUP# STOPPING AND rOLDING On AAFFUL-78.70-bN.-VOL.2 SEHISPAN FoLuING TILT-ROTOR MODEL.

A WVIND TUNNlEL IN4VEbTIGATION OF VOLUME ViI.
JETS EXHAJST-INii INTO A CNOSSFLU** AO-736 82h
VOLUME Ile APUITIUNAL DATA FOR THE *0
ONE-JET CONFIGURATION, AFVDL-TR.71"91
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AIR-ARM

CYCLIC PITCH CONTRUL ON A * 0

V/$TQL TILT *l0G AIRCRAFT. A SLANTED HOUND JET AT LOWE

AD-13q a&# FORNARD SPEE#o
S0 *(AROD*527q:7-El

AFFOL-TH-71I-t-REF-b AD-720 96b
1/3 SCALE V/STUO CYCLIL PITCH

PROPELLERS; RESULTS OF wIlD TUNNEL *ARMY AERONAUTICAL RESEARCH LAB
TESTS* MOFFETT FIELD CALIF

Au-734 237 A 0 0
MASS FLC", VLLOcITY ANO IN-

$AIR FORCE FLIGHT TEST CENTLR EDWARDS FLIGHT THRUST t.EASURtHENTS BY ION
AFi CALIF DEFLECTION,

* * * • AU713 SO?
FTC-TRAS-ZV

IMPOKtANT VSTOL AINCRAI'T oARtY AVIATION MATERIEL LASS FORT
STABILITY OERIVATIvES IN HUVYR AND EUSTIS VA
TRANSITION@

AU-641 371 " USAAVLABS-TH-4
$U|TASILITY OF A ORA4 !iPtiRE

*AIR FORCE INST OF TECH ORIGHTo ANEROAETER FOR MLASUREMENT OF VTOL
PATTERSON Are OHIO SCHOOL OF AIRCRAFT DO*NWASHo
ENGNEERINGA 3 I171

GAM/A•A/6-2 USAAVLAOS-TIQ-6-24
SIMPLIFIED APPROXIMATIUON OF bsUDY OF SIZL.CFFECTS ON VTOL

INTERFERENCE EFFLCTS ONi JET V/bTOL HANCLING QUALITIES CRITERIA,
AIRCRAFT* AD-622 S78

AD-d3J Z70 so.
* * * UbAAVLAaS-oTI-S-29

GAM/AC/68-11 ' AIRCRAFT DLSIGN AV-9A mOT CYCte
IHE APeROXIMAT4 LONGITUDINAL" RESEARCH AIRCRAFT.

STABILITY UERIVATIVES uF A VECTORED AU-621 68l•
THRUST VTOLa Se.

A0-03J 396 USAAVLABS-Tk-65-30
* 0 0 COMPONENT TESTING XVY9A hOT

GEtEE/4b-20 CYCLE RESEARCH AIRCRAFTo
EFFECTS OV *EI.HTo INERTIAo ANO 'D-627 361

VELOCITY ON CO'iTKOL POd ER 550

REQUIREMLNTS FUN VIOL AIRCRAFT. USAAVLABS-Te-6S-NO
AD-4ZJ IOU AN ANAOYTICAL STUDY OF THE

OYNAHICS.OF AIRCRAFT IN UNSTLADY
*AIR FORCE OFFICE OF SCIENTIFIC FLIGHTo

RESEARCH ARLINGTON VA AD-627 370

AFOSR-TR-71-271 USAAVLAOS-TR-6S-68
OPTIMAL ANO• •UdOPTIHAL CONTROL GROUNP AND FLIGHT TESTS, XV-9A

SYNTHESIS FOR hINIMUM TIhE VTOL HOT CYCLE RESEARCH AIRCRAFT*

TRANSITION, AD-631 413
AD-726 112 CS.USAAVLAOS-TN-65-69

•AIR.VEHICLE CORP SAN DIEGO CALIF A THEORY FOR VTOL PROPELLER
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UNCLA,.SIT leDAIR-ARM
OPERATIO14 IN A STATIC CONDIIIONs INYESTIGATIOmS OF A VARIABLEAD-1j627 z AREA SCROLL FOR rOwEN TRANSFLR INTIP TURBINE LIFT FAN SYSTEMIS*USAAVLA4S*TiK-65-73 AD-667 969wIND TUNNEL TEST OF 1/7 SCALE* *
MOOEL OV-1. USAAVLABS-.T-67-37
AP-*30 924 PERFORMA14CE AND STRESSES

-,Z OBTAINED ON AN IbOLATED VTOL-TYPE

USAVL~S-T-66I0 PROPELLER OPERATING IN NOV&RING,
AV-9A HOT CYCLL RESEARCH au TRANSITIONAL, AND AXIAL FLIGtiT.

AIXCHAFT POOGRAi1, k AD-661 067
AO-.33u 346 -) 0 * 0

U= USiAAVILASS-TH-47-53
USAAVLAb3-TR-66-Z6 -v>AV.5A MAINTENAuCE*ANO SiYSTEMS
DEVELOPMENT VF A METHOL FOK EVALUATION,

PREDICTING THE PLRfR1H4ANCE AND wo AO-662 Ili
ST.4CSSES OF VTOL-TYPE PROPLLLENSO ~'
AD-&3b 951 * U5AAVLABS-TR*6l-67

IYdVE.%TIGATION OF PNOPELLLR
USAAVLAi~S-T,4-6b-qS SLIPSTREAM EFFECTS ON *ING
AV-qA VIOL Ht.SLARCtI AIRCRAFT PERFORMANCE.o

PROGRAM* AD-666 24~7

AD-.35 106
0 0 6 USAAVLABS-TR-68-4

USAAVLAdS-TH-66-53 DINAMIC RESPUtýdSE Or THE XC-I42A
AN ANALYTICAL STUDY OF FACTORS TILT"NIN4 V/STUL AIRCRAFT TO IN'-

It4FLUENCINC3 THE LON4GITIIDINAL FLIGHT CAni1O (JLLIVERY AT SLOw;
ST ABILITY OF TILl-ituNG VTOL SPEEDS9
AI4C8AI~T, AD-67U 965

AO-.'4u 94~5 0900

* USAAVLABS-TH-68-33

COMPARISON or LONGITUDINAL V/STOL PROPELLER TECt1NO.UGY9

STABILITYAIBIIT STUDYEISI~ OF ADVANCE-67D02

TILT-WNG 4TL AIRAIRC D5AGTS

OF THE LONQITUIJIIA6 DYNAMlIC
STABILITY CHARACIEHISTICS UF A FOUR- USAAVLABS-Tt.-/0-16
PROPELLER TILT-14IN4 VTOL MuDEL. A STUDY OF 9/SIOL GROUND-BASED
AD-663 84d SIMULATION TECHNIOUES.

USAAVLAf3S-TR- *66-IU-7115

20-HOUR FOLLOW-ON FLIGHT TLST USAAVLAIIS-TH-7;-25
PROGRAM, XV-9A HUT CYCLE RESEARC14 FLUIDIC VORTLX ANGULAR RATE
AIR(CRAFT. SENSOR CUNCEPT liguESTIGATIO-N FOR
AD-647 367 HELICOPTERb AND V/STOL AIRCRAFT,

* * 0AD-674 029
USAAVLAdSwTH-67 26
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ANN-ARM

USAAVLAdS-TW-70-26 AMOD-qSO4;3-E

APPLICATIOd UF THIE NORTHROP AN EAPERIMENTAL STUDY OF
kOTATIONAL SINJLATOit 1,u HELICOPTERS ALLEVIATING THE LIMITS O0" A;,IhUfl-ANa v/STuL AIRRAFT IU$EROS 0U19E11 SPEED V/PTOL NINO-TUNNEL TESTS,

Ao-d7J 031 AD-671 Oil
900 000

USAAVLAbS-TK-70-33A AROD-5260:2
EFFECTS OF HIGH-LIFT DLVJCLS ON ANALYS:5 OF A LOO SPEED WIND

V/ITOL AIRCRAFf PERFORMAtNCEs TUNNEL TEST OF A HIGH MASS RATE
VOLUME It VECTORED FROPULSION FLOw MODLL,

AU-o7a U76 AD-613 ITO

USAAVLAdS-Tm-70-330 ANOD-5240&3tEFFECTS OF HIG"-LIFT DLVICES ON DAIA REPORT FOR LTV LON 5PLEU

V/STOL AIRCHAFT PEKFORIANCL* VULUHL WIND TUNNEL TEST NUIlbER 172, TEST
It. BISLIUORAPHT, OF HIGH "ASS RAIL VECTORED

ADO.75 236 ?ROPULSION FLO* MODEL.I AD-612 927
*ARMY AVIATION TEST ACTIVITY EDWARDS

AFd CALIF ANOD-S260:5
0 0 0 LTV LOw SPELy WIND'TUNNEL TESTPRELIMINARI PILOT YUALITATIVE NUMBLR 190s FOLLUA-Om TEST OF HIH

EVALUATIoN Of THL AV-SA RESEARCH "ASS RATL VECTORED PROPULSION FLU*
AINCRAFTe MODEL*

AO-623 S14 AO-4Z1 578

*ARMY ELECTRONICS COMMAND FORT ARO&-!274:7-E
MONMOUTH N J A SLANTEO ROUND JET AT LUw

* * a FOR*ARD SPEEDS
ECOM-OZ1Z-I " AO-720 165

THE PRI.ACETON PENNSYLVANiA ARMY. . .
AVIONICS RLSEANCH PROGRAM* ANODO-T-2 10-E

AO-d-Z 170 VORTEX SHEDDING FRO:i A
TURBULENT JET IN A cROSS-SINO,

*ARMY LNGINEER WATERWAYS EXPEKIMINT AD-739 736STATION VICKSdUNG MISS
SV HS *ARMY TRANSPORTATION RESEARCH COMMAND

ALWES-3-123 FORT EUSTIS VA
FEASIUILITY STUDY ON THE DESIGN * 0

A14U DEVELOP;ILNT OF A VIOL OLAST TRECOH-TR-43-0i
CON•TROLLING PLATFORN, NESULTS OF WIND TUNNEL TESTS OF

AD-26 617 A FULL-SCALE, oING-mOUNTED, TIP-
TURBINE-DRIVEN LIFT FAN.

*ARMY MATERIEL COMMAND WASHINGTON 0 C AD-1Ze 78b

AKC-TIR-I8:I.J.I TNKCOH!TR-43-"&
RESEARCH AIRCRFT, XV-bA. SOME DYNAMIC ASPECTS OF

AU-162 131 ETABILITY IN LOS-SPELD FLYING
"MACHINfLS

*ARMY RESEARCH OFFICE DURHAM N C AO-431 566

O-tS

UNCLASSIFIED



"7s.. .- im -77,'1 -p

UNCLASSIFIED

ARN-BOE *

THECOM-TR64 42~
THEOKEIICAL ANy EXPERImENTAL A STABILITY AND CONTROL

STUO I ES OF IMiPIN41NQ UNIEONM AND) PREDICTION MLTMO.O FOR HELICOPTERS
N014UNIFORM JET.*a AND STOPPAULL ROTOR AIRCRAFT@
AD-610 634~ VOLUME 111.1 PRO4RAM~MERIS dANUAL9

* IAFFUL-TH-69-123-VOL-3)
IRECOM..TR6'l '18 AO..706 3741
DO*VNiPASH IIIPIN'jEMCNT DL.SIGfiS

CRITERIA FORt VTOL AIRCRAFT. A STABILITY AND CONTROL
AU-606 job PREDICTION ,i&THOOJ F04~ MELICOKIERb

AND STOPP~ABLE ROIOR AIRCKAIFTe
*APNO.D ENGINEERING DEVELOPM1ENT CENTER VOLUtME III USLRIS 14ANUAL*

ARNOLD AIR FORCE STATION TENN (A FF DL.-Tl(~-6Y1-I93-VOL -2)
0 * Al)"706 'flu

ACDC-TR-66-90b
ON THE RCLATIVE IMIPONTANCE Of A STABILITY AND CONTkOL

THLLOOY SPEED CONTROL REWqUIREMLNT * PREDICTION MLTHOU FGft HELICOPTIRS
FIOR V/STOL AIRCRAFT, AND bTOPPAULL NOIOH AIRCýRAFT.

Au-'I'I :gi L=0  VOLUME IV: API3E:401CLS.

i. 0 5 
AFFDL-TR-61-123-VOL-'i)ALOC-tk-70-192 z, AL'-706 VY3

INVESTIGaATION OF THE~
RECIRCULATION NEU.I1N OF A FLOW Z"; OBOEING CO PHILADELPHIA PA VERTOL
FICLu CAUSED BY A ~JET IN GNOUNP '00 DIV

t.FrECT NITHI CRQSbFLOff. Gcj t
Au-ill 66b IO2026*Ci * LALVATION Or ('CARED FLAP

AEDC-IR-71I-Iy* CONTROL SYSTLII FOR~ TILT*ING V/sTIJL
FLOI. FIELD ML~AbURLI1ENTS OF A AIRCRAFT,

~JET IN CROtpSFLU.V WITH A LAbEI4 AD-712 645
VELOCIMETEqo

AU-132i M'9 D170-1O0043n
1/3 SCALE V/STOL CYCLIC PITCH

*dELL AEROSYSTEMS CO BUFFALO N Y PROPLLLERS; RESULTS OF 'OI.D TUN."EL
* 0 TESTS,

STUDY, SURVEY OF 14LLICOPTEN ANOj (AFFI)L-TO-71-YI-NEF.S)
V/STOL AIRCRAFT SIMULATOR TRAINER AO-73'4 231
DYNAM1IC RE",PONE1, VOLIPE II. 0*
DYNAMIC NESPONSE CRITERIA FOR D210-10353-1
V/bTUL AIRCRAFT FLIGHT TKAINCR'.# CYCLIC PITCH CONTROL ON A
(NAVTRADLVCEh-17b3-.Z) V/STOL TILT WING AIRCRAFT.

AD-b66 U06 (AFFOL-TR-71-YI I
60* AOa73'l 068

2226-903001I
APPLICATIO14 OF PILOT-CONTROLLEa D213-IOOOU-6

INTE(.RATIONi T&CHNItvUES TO A A114D TUNNEL TEST Of A PO*ERED
REPRESLNTATIVE V/S:0L AIRCRAFT. TILTHNOTUR DYNAMIC riUDEL Ou A
(AFFOL -T H *6 b- 2 J 0 SIMULATED FRb.E FLIGHT SUSPENSION

AD-633 ?'69 SYSTCM. VOLUME VI.
fArrOL-TH-71-26-V0L"6)

96ELL HELICOPTER CO FORT WORTH TEX AlD-735 633

0.6
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SOC-COR

POSERED LIFT MODEL TLSTIZN FOR
DZI)-IO.JOO-7 GROUND PROXiIMTY EFFECTS$
dINO TUNNEL TEbT OF THE AD-qZ& qg9

AEHOQYNAMICS AOD DYNAMICS OF ROTOR
SPINUP, STuPP['4G ANO FULOING Of A *CIVIL AERONAUTICS4BOARD WASHINGTON 0
SE4ISPAN FOLOING T11.7-HOrOX MODEL# C
VOLUME Vii9
fAFFDL-TH-71-6Z-VOLO71 CIVIL AERONAUTICS BOARD

AD-73& ZS PLANNING STUDY; SToL-VTOL AIC" ~TRANSPORTATION SYSTEMSp
• OEING CO RENTON *ASK AO-721 166

" GENERAL METHOD FOR DETERMINING *CORNELL AERONAUTICAL LAB INC BUFFALO'
THE AEROOYNAAIL CHARAClEAIbTIC$ OF N Y FLIGHT RESEARCH DEPT
FAa-IN-WINu CONFIGURATIOt,NS VOLUMt.
1l1 CUMPUTE4 eRUGHAN DESCRIPTION* A FLIGHT INVESTIGATION OF

• Ag.647 981 LATWEAL-OIRECTIONAL KAkOLI,4G
"QIUALITIES FOR V/bTOL AIRCRAFT IN

'BOEING CO RENTON RASH COMMERCIAL LOW SeEED HANEUVERIN6 FLIGnT,
AIRPLANE DIV 4AFFUL-TH-69-41"

* 0 AD-707 631
A GENE;fAL METHOD FUR 0 0 0

UrEAMNINII4a THL AEKODYNA;IIC bACKAROUhD IhFORMATION AND USER
CHANACTERISTICS IjF FAN-IN-wING GUIDE FOR MIL-f-833uU-HI&ITARY
COsIFIGURATIONtS, VOLUME Is TH4CLRY SPECIFICATION --. .LTING %UALITIES
A40 APPLICAT1O0, OF PILOTED V/STOL AINCRAFT.

AD-667 9tU fAFFUL-Tn~7O*U,)AU-elq '139

*#OLT BERANEK AND NCWMAN INC CAIINI|DGE

MASS #CORNELL AERONAUTICAL LAB INC BUFFALO
*'* NY

BBN-IbSS ''S
AN OPTIIAL CONT4OL METHOD FOR CAL-BU-I016-S-I

PREDICTING CONrRUL CMAHACTLR.STJCS DEVELOPMENT OF A H0TOa FOA
ANU DISPLAY RE4UIRLK4NTS OF MANNED- PREDICTING ThE PERFORHANCE AND
VE'lICLE SYITEM-. STRESSES OF YTOL-TYPE IROPELLEmS@
(AFFUL-TH-67-1W7' (USAAVLAuS-TH-&f-26)

AL-67Z 272 AD-&3b 95I

.BN-1776 CAL-B8-I846-S-2
I APPLICATION OF OPTIMAL CONTROL PERFORMANCE ANO STRESSES

THLORY TO TH'1ý PRLDICTION OF HUMAN OBTAINED ON AN ISOATED VTOL-TYPL
PEHFORMANCL IN A CPUPLEX TASK* PROPELLEN OPERATING IN HOVERIN6,

IAFFOL-TK-69-811 TRANSITIONAL, AND AXjAL FLIGT.
AD-70 561 IUSAAVLAOS-TH-67-37I

AU466I 087
'CENTHE NATIONAL O'ETkOES ET DE

RE.HERCHES AERONAUTIQUES BRUSSELS CAL-Bd-Z•92-F-I
IBELGIUM) THE GENERATION OF A KILITARY

' ' ' SPECIFICATION FOR FLYING QUALITIES
TCEA TNI- OF PJLOTED V/5TOL AIRCHAFT-MIL-F-
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0 I ,*N-U4E NEVIAINO
CAL-M-140-Fl 7H 11VERI~s TANSTION ANIEEdfe rO DACOýRIIGPROMNEO 'NARSE

TEC"NIWULS~~~~~ ~ ~ ~ ~ ~ ~ ~ Fo .' D.,IIAIO OO TIET) TLARRF

COOROL~ CAAEE~ AERODDNA6ICS7LA

* *0WINO-TUNNEL INVESTIGATIONS OF A
CALEORETICAL AN IHERMF A 1/20 ESCA GE POWREDNM06ELOtP, N-OC

STDESELOFIPMENrOF UAD1ANCMt AN 'CRUTIN PEFORMANCEO A NRS

NOr4TNFOL M JA~ET~NS o a AD-651 091

AU-610 2 63q u4 -DH-EO100

* ALTO~I8S1 IND-TUNNEL INVESTIGATIONS OFA
TALHEON2303AD ANE H'CIMNTAHIN/2-SAL POWRA MODEL OPN-DEA
QTUANT oFITATIVEI U'4RIFON ANUDY 01' V/SZOL SPLAERRAC.F NARSE

OF40,UFfCSO il .JET ER11h ONET
fTNECO-TR-6't1 ADA3277

AU-610*~ ~ DTMB-AERO-1 106

*(RISWIH COR CADWL N JIND-TUNNEL INVESTIGATIONS OF A
QUANITATVE ~qRA(1 SUOTOI* RUISNGL PEFuuORMANCE O APIN-AK(SCOA

0TL LAN6N SIEUST/UISbAORTOL STIZEALNE*VO ARRF

*ATL EF eECTS 0 OF VETAIO . CONCLNEPTA

AD-sH DIS b92 1114 *DUSH FOSHUG-
AO-601 151 VERSTMB-ANST-1I0 *URLFT N

*(URTISSwWRIGHT CORP CAOOWROEL N j GE IMNY)UNLIVSTGTOSO

*W6-90d DFV 1/2 -SCAEOuiNDERDRUC LLK-104EA

032 26L~t V/FLSTO SEAPLANE. EIT
AN11 Ib YSTz6IO OF THE OVLR AO.4S1 oYDI

DAVID TAYLORT MODE BAIN NASHPL NGT: ATTEK IVSTUIOSO m
CI, IC OO , INFLUTECCE OFORCANS UNCLND ROUS

AD-~JET ON1 TCU HEANALTOYAI PRORL ERTIES

CW~-ACH-69-o6d OFVTE ALR-SONEHRUCK- O
RETF-N8 OFNL A VTOL CROMPRLESSR- A NTD-7C25G' 241R

* ~ ~ ~ TP AD AIRCAF 426TL INENR AL AUFDI
S~oUNC 414 TUN4. h AHIG5PED DYASERDNCIS CORPE BLEJ BELSC PAFE NE

*UAVIO TAYLOR MODEL BASIN NASHINfiTON SLIPTR~EAM EFVECST j1ONS * F TN

DC NFLENC OFArINCINE?'IOPUSIV
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PE.4FORMAA.CCL V/STOL AIRCRAFT PERroR"ANCE.

AU-666 Z47 IUSAAVLAOS-TN70-3JA)

90UYASti1ENCi5" CORP 'fORT *AS"tINGT6N PA AD-870 1J7b

610 * 06NERAL ELECTRIC Co CINCINNATI OHIO
OCR-139 gee0
OOwNsiASfl INFIN'aE"ENT DESIGN RESULTS OF 4END TUNNEL TESTS OF

CRITLRIA FOR VTOL AIRCRAff. A FULL-SCALE, O.UG-flOUNTED, fIP-
ITOIECOH-TRO~ 'q.J TURBINE-DRIVEN LIFT FAN*

A00430 job ITRECOH-TR-43-a I
AI1.426 796

*FEDERAL AVIATION A6EhCY WASHINGTON 9
C fLIGHT'STAM0ARUS SERVICE XV-5A LIFT. FAN FLIGHT RESEARCH

* * * AIRCXAFV13
FA-A uEV`EQPHLNTS RELATIVE TO AD-q'47 439

UESI(.4 OF '4EA AIRCRAFT STRUCTUNES,
AD-667 140 AV-SA LIFT FAN FLIGHT RESEARCH

AIRCRAFT.
*FOREIGN TECHNOLOGY DIV IRIGHTN ADa461 017

PATTERSON A'SB OHIO C
XV-SA LIFT FAN FLIGHT RESEARCH

rTD-mi-2q-2~i-7U* AIRCRAFT*
PRINCIPLES OF UESIý,N Of AD-q41 #'55

VERTICAL TAKEOFF AND LANDING
A14CRAFT, *GENERAL ELECTRIC CO CkANCINNATI OHIO
AD-72& 574 ADVANCED ENGINE AND TCCH,4OLOGY DEPT

FTDN;T.Zq-3?9i4V 9353a5g PROPULSION SySTEh'
VERTICAL TAKEOFF AND IrANDINGe. FLIGhT*OKT"IftESS TEST REPORT

AQ.704 682 (PENALTY TESTS1. VOLUME Is
SUPPLEhENT Is

*FRANKLIN INST R~ESEARCH LASS A0-43W 950
PHILADELPHIA PA

0~ 0 TRUCTURAL PkOOF TEST PROGRAM.
FLURUIC VONTeX ANGULAR RATE AD-6'IU 34I0

SENSOR CONCEPT 1hVLSTIU.ATIUN FOR..
HELICOPTERS ANO V/bTOL AIRCRAFT$ I~'i
lU~iAAVLAtjS-TN-/OZ2b INSTALLATION. OPERATION ANO

AD-104 029 MAINTENANCE INSTMUCTIONS FOR X353.
So AND N376 FANS.

'GENERAL DYNAMICS/CONVAIR SAN DIEGO AV-&qg 004
CALIF *e

125
EFFECTS OF "HIGIILIFT DEVICES ON PRELImRIn~Y RELIASILIVY REPORT,
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WIND TUNNEL tEST RLPORTt VOLUfI leA 0 06 17 3 9 4 1 &1

UNCLASSIFIED

I

t.9

S.+ +'\*
a+



* *

UNCLA5SIFIED
GEN-GEO .,

X353-Sd AND 4376 DESIGN SUMMARY FLIGHT PROPULSION-LAB DEPT
REPORF9 0 0 *

ADp...q i84 X-353-5B PROPULSION SYSTEM
-FLIGHT*ORTHINESS, TEST REPORT,

162 VOLUME II.
FLIGHT,,OXThiNES AND. AD-635 4'O

RELIABILITY SUMMARY REPORT. A-3 6

AU-657 993 X353"5B PROPULSION SYSTEM
FLIGHTUORTHINESS TEST HEPOtT.

166-VOL-I VOLUME t.
PHASE I FLIG0T TEST REbULTb* AU-657 994

-VOLUME Io * •
Av-639 231 SPECIFICATION-IIa

X353-.s PROPUL-SION' SVSTEM
166-VUL-Z SPECIFICATION*

PHASE I FLIGIT TEST RE6ULTM t AU-634 943
VOLUME Ile ' o 9 e

AD-&39 23Z SPECIF.ICATbON-'II 3
* .• X.76 PITCH FAN SPECIFICA:TION.

166-VOL13 AD-634 944
PHAS4 I FLIGhT TEST RESULTb. * 9. o

VOLUHE ile. SPECIFICAiIUN-I['q
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FLIGHTWORTHINE5S RAT'ING TEST,.
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ADVANCED TECHNOLOGY AND * '*' 9
DEMONSTRATOR PdO4RAMS DEPT SPECIFICATION-.15s

* 0 9 X374 PI'TCHFAN* 4 LIGHTkORTHINtSS
153 RATING TLST"

FULL 5N ' ALE WJNU TU14NE.L TEST * AU-634 946
NEPORTs

AD-654 Oj SPFE IICA1ION-i36'
X3bJ-SuI PROPuLSIU', SYSTEM

167 ACCEPTANCE TLSTo'
uROU~iD VIBRATION TEST RESULTS. AD-634 947

AD-63b 48Y 0 0 0
•* 0 SPECIFICATIOIJ-II7

168 X376 PITCH FAN ACCEPTANCE TEST,
rLUTTEq MODEL TEST REPURT* AU-63q 9'8

AD-6q6 000 o 0.o
SPECIFICATION-I18A

*GENERAL ELECTRIC CO CINCIIJNATI OHIO AIRPLANE DETAIL SPECIFICATION,
FLIGHT PROPULSION vtV AO-635 491

900 0 *
INVEbTIGATIOIdS OF A VARIABLE SPECIFICATION-I1359-1

AREA SCROLL FON PO4ER TRANSFER IN FINISH SPECIFICATION*
TIP TURBINE LIFT FhN SYSTEMS* AD-63' 951
IUSAAVLAUS-TR-67-26)

AD-667 9B8 *GEORGIA INST OF TECH ATLANTA

*GENERAL ELECT-RIC CO CINCINNATI OHIO VORTEX SHEDDING FROM A
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TUROULE.UT JET IN A CROSS-VIND. *o*wtV~rs TOOL. Co CULVER, CITY, CALIF

Ao-73a 73& 0 .

t 1 *RUNMAN AIRCRAFT ENGINEERING CORP AIRCR~AFT VKIEN~# XV-;'A HOT Ick-':
BETNPA6E NY `. jýVKARC" AIRC.RFT~

aID'T0lNEL TEST -OF 1/7 SCALE AD-i2Z, kw8'
MODEL OV.-1.
(UsAAVLAbiS-TN.6S-73) HTC-AD-6'*-24 (3&S-T-16)

ADi.,0 924 COPX.ITETNI YA HOT
CYCI.E REAR0 AlV1CRA'tlon

6MAMILTON STANDARD- WINDSOR LOOKS CONN lUSAAVLAdS-TN'45-!18)

0 0 AU-621 361
FEASIBILITY STUDY OFADVANLED 0

VISTOL PRO0PELLERt TLCHPULOGY* NTC-AD-I&S13
fUbA`AlLAdS-TN-b8-3J) * EROUND AND FLIGHT TEST~S XV~-,t

AL,-&71 U29 NOT CYCLE RESEARCH AIRCRAFT9
(USAAVLASS-TH-65-6d I

*HARRY DIAMOND LADS IOASHINGTON 0 C AD-631 4*14

MoL-Tx-tI348 NYC-Au-&5-27
FLUIDIC STALL SENSINO 5YSTLM, kVý.¶'A NOT CYCLE RESEARCH

AD-667 934 AIRCRAFT PROGRAM,..
IUSAAVLAbSSTN66.;OI

*HONEYWELL INC MINNEAPOLIS MINN AD-638 366

MANNED SYST9MS TECHNOLOGY GROUP 0 0 0
* * . HTC-AD-66-'*

12S71-FRI 20-HOUR FOLLuh-ON FLIGHT 'TEST
AI~c~rTDISLAYSFONSTEP-.PROGR~AM. XV-9A 06T CYCLE RkESARCtf

AN4LE APPRUACHES. AIRCRAFT*
fJANAiR...dlZlSl (USAAVLAdS-THN6-Olf

AD-709 4*7b AD-6'*7 347

*HONEYWELL IN'C ST PAUL HINN SYSTENs *INTEA-CONTROLS INC WASHINGTON 0D C

AND RESEARCH CENTER
41 e* ENGINE CONTROL SYSTEIIS STUOY AS

12571-F4(3 APPLIED TO ANTCR-ENGINE THNU$T
jRF STLEP-AN(1Lt APPROACHI CONTROLP,

j EFFECTS OF ad1N&), SYSTEM L6ATA-RATE# Aq-709 411I
j * AND CONTIN6,EhCY-tVLNT VANIABLE59

IJANAIR-1I11OSI 040INT ARMY NAVY AIRCRAFT

I ADw73'* 704 INSTRUMIENTAT ION RESEARCH PRO~JECT
* * *WASHINGTON D CI DISPLAY AND $FLATE.U SYSTEM jANAIR-681215

REwUIREMLNTS FU'1 IeN STEEP AIRCRAFT DISPLAYS FOR STLEP-
APPROACH * ANGLE APPROACHES.1*IIAMAIRH7111'061 AD-709 4*7b

AD*73* 2'*7
C ~JANAIR-71 1105
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KEL-LTV

3RF STCEEP-ANGLC APPROACH' CAROD;-ti6O:21
EFFECTS OF ',.NDl S YS TEI DATA-RATE., AD-613 1,98
'AND CONTIN i.,'tY&VCNT VARIADLES.

AO.734 -702-2

DATA REPORT, FOR. L'TV LOW $PEEL)
JANAINH711IU6 *INO TUNNEL TEST NUiISER 0'7if'TEST
DISPLAY ANo HEL.ATED SiSTEM OF HIGH MIASS 'RATE VECTORLD

REQdUIREMMNS FOR IIVR STkEP' PROPULSION. FLOW ,O~,
APPROACH, (ARO0-52403'3),-

Au.736 241 ýAV-4I 927
*KELLLTT AIRCRAFT CORP 'PMILADELPHIA 2,53310/SR!-22I7r

PA LT-~ W5PlEp WIN TUNNEL TEST
4V ~ NUMBER 190O, 0,'ALUIIONý TEST- Of ti I 4179TSOU1 MASS RATf VECOdK'O PROPULSION FLOOV

EFFECTS Of AIRFRAVE 4EOHETHY ON MODEL.
DO.oN*ASH PRo~Lems vP TANDEMI DUCTEDo . ICROU-526OI'l
PROPELLER 4TOL AIRCRAFT# AD-621 $78,

AD.'45jik ~ ~* O K C O CA e 'f'ORN IA ',C O SIJASANK

220A90 *
APPLICATION OF A MECHANICAL L-6~s

(aYRObCUPIC STA6ILIZCR TO VIOL STUDY -OF"$i-E ýýF~ek*' ON VTOL
AINCRAFTs HANDLING QuALITIC3-'CRITCRIA,

AD..6OI 17U UAVAS~i~.'f
AR-622 670.,

*KELLETT AIRCRAFT CORP WILO* 6.ROVC
PA OLOCKEECDoGEORGIA Co. MARIETTA

I79TeiJ-12 AV-4A jTOL. RE5jE'CH.AiRtnAPT
DOhto~UASH TESTS OF THE DUAL 'PROGRAM#

TANEDEM DUCTEo PROPLLLEk VTUL (USAAVLAbsaTkv,66-q4).
REbEARCH AIRCRAFT LONFIGURAT jONS TO AD-631) 106
EVALUATE EN61NE. INLETS, PROTLCTION* >
DEVICES AND STUDY AERODYNAMIC Ek-7&3'4
INTENFERtNCEI FULL SCAL 0ET OF ý 'TIV-'IA

ADio628 669 HUMMINGBIRD IN rkt`4EnES '40 X-80
FOOT WIND TUNNdCl...1< LING*TCMCO-VOUGHT INC DALLAS TEA AD-65'4 763

LTV YOU6HT AEMONAU;ICS DIV i,ý

XC"12A VO: RANSORTP~dGA~sA THEORETICAL 11i'VESTiGATION OFA10.461 '447 A CIRCULAR LIFT;twQ>JE.T INA CROSS-
* 0 0FLO*ING MAINSTREAM#

AC-1442A VYTOL TIIANSPORT PROr3RAM. (AFF.DL-;TRa?.7O-! 170),
A~ftB02 730 AP-718 12i

2-53310/'4R-2;6: *LTV AEROSPACE CORP DALLAS TEX LTV
ANALYSIS Of A LOW SPEED WIND VOUGIIT ACRONAUTICS:ODIV

TUNNEL TLST OF A HIGH MASS RATE .0 , 0
VECTORED PkOPULSION FLOW MODEL, 2wS5~4OO/6R"6O90
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LTV'NAT

RESEARCH-ON VTOL %AT9ER MOVER AIRCRAFT AT AN6LLS OF ATTACK.EFFECTS, 
4. A-620 1492,ADU.11 93d

* * *CLPAR IN4C FALLS CHURCH VAOLTY AcROSPkACE' COUP, DALL~AS TEXIT 0 rvVOUGHT AERONAUTICS DIV SIMULATION OF HELICOPTER AND
ZUS3I 0/4 0.OY V/STQL AIRCRAFT-, VOLUME 1:2-5330/iR6014HELICOPTER 

ANALYSIS REPORT,DY 'NAIIC ftE:PQNE'OF TNL xC-3I2IA INAVTRAOEVICEN-12LZ5 11'T;LT-01N,(s V.'STULý AIRCRAFT TO IN- AP-601 022FLIGHT CAR40ODLL'IVCRY AT SGOw 0-'$PLC*$. 
SIRULATION Of nELICOPTER AND

JsAD- L~d7O 965"q 
V.-STOL AIRCRAFT* VOLUME~ +-Io V/STOLAD-67 16SANALYSIS REPORT *, STUDY, E wUATJONS

Jit4D AND *A'iESs AD-602 'Z
AD-468 714,I SIMULATION Of HELICOPTER AND

*LT.V VOUGHi AERONAUTICPýOIV1Lj6-TEI'Co. V/STOL AIRCRAFT. VOLUME Iflo PARTVOUEIIT INC. DALLAS TEX It COMPUTATIONAL METHODS ANALOGI.
AC-IIZAVTOLTRASPOT PR~aRII.STUDY, E4LIATIONS OF'MOTION OF

VERTCAL/HON TAICE-OFF ANO LANOINsAD-q8a U7b OPERATIONAL FLI6IIT#;.EAPON 'SYSTLM0 0 0*TR~if~
IC"14-2A VIOL TRANSPORT PbtO4RAt. TRINARAERS. -2S.3Ab~l)Sa '4ku 

AU..607 737
AC-342A V;OL T694NSPQRT PROORAMs' SIMULATION OF HEJ.ICOPTER AwDA~aiuI6 371 VISTOL AIRCRAFT. VOLUME lilt PART

* * ~lit COMPUTATIONAL METHODS DIGITAL,AC-142A VIOL TRANSPORT PRO0,NAM. STUDY# EgUATIIQNs OF MOTION OFAD-Is&~ goa VERTICAL/SiIONT TAK~o.OFF AUD LANDIN600*0 OPERATIONAL FLIGnT/oEA1I'1q SYSTEMXC-142A VTOL TRANSPORT PRO6RAM, TRAINENS.AUwuia6 Ife 
(NAVYRAOCVCEN-1205 3)* * 0 AD.407 738XC-142A VTOL. TRANSPORT P.ý06RAM*

AO.'g8* 99? 
SIMULATION OF HELICOPTER AiEDV/STOL AIRCRAFT, VOLUME VI, AC-142.XC-142 A VIOL TMANSPORT PRO(.RA*1. ANALOG COMPUTER PROGRAM4 STuDY; At.A1)..u8701 Va 

12A SIMULATION EQUAIION
MECHANIZATION.0MASSACNUSETTS INST OF TECH CAMORIDGE (NAVTRADeVCEN-12U5..&)

(DEPT Of AERONAUTICS AND AD*667 264
ASTRONAUTICS

LOW 4 SP 0 AEOYAI *NATIONAL AERONAUTICAL ESTABLISHMENT
CNAO3ACTEN1StICS OF JE.T VTOL OTAE 0OTRO
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A FLIGOT' JNVEST1cATION 6F V? NAVTRADEVCEN-IZUr, lif
LATtRAL-V I EC T I O'iA1'HiNDLIN 14 s IMULATION OF HELICOPTER AND

IJIALIIESlURV/~~IIAIFCK~T ~' O VISTOIl AIRCRAFT.. VOLUME 1:
LOiv SPECU MANOEUVRING FLIGhT, HELICOPTER ANALYSIS REPOi4T,
INOC-122U51 ' Ag"601 022

NAVTRAOEVCEN-120s~
,9NATtO4AL RtESEARCH .COVNCZL (IT CANADA SIMULAT11ON -GV, IIELICOPTER AND

OTTAOA (ONTARIO) V/STilL AIRCRAFT# VOLUME lie V/STOL
ANALYSIS-REPORT. STUDY, EQUATIONC

* NNC-142dS OF NOTION OF VERTICAL/SHORT TA..-ý
A F.LIGH4T 11NVESTIGiATIUiN 'OF OFF AND LANDING UPERATIONAt.LAYERAI~wvINCCTIOIIA6 HANDLIN~G FLIGHT/WEAPON SYSTEM Y'f,4~,

WiUALITIEi FORN v/STuL AIRCRAFT 'IN AD-602 42?
LO., SPLEv MANeOLCVRINE FLIGIdT,. .

AO-j3r. '92U * NAVTRADEVCENol'2OS 3
SIHUI.,ATION OF HELICOPTER AND

*NAVAL AIR DEVELOPMENT CENTKR VISTUL AIRCRAFT. VOLUMIE lilt PART
WARMIN~STER PA AERO MECHANICS DEPT It. CQHPUTAT.IOI4AL kETHcIOS ANALOJG-

* * STUDY, E'dUATIOI.S OF MOTION OF
NADCOAM-7136 VERTICAL/SmONT TAKE-OFF ANU'LArNOINo
AN CVAL.JATION (I0 SCARCi A NI OPERATIONAL FLI.GHTb.E&APdN SYSTEM

RESCUE MISbION *ChARACTLRISTICS. TRAINERS*

AO-733 967 A~o.6O 73?
$NAVA ,L POSTGRADUATE SCHOOL MONTEREY NAVTRADEVCEI4:1205 3

CALIF SIMULATION OF .IEUCoPTER AND
* ~c *V/STOL AIRCRAFT* VOLUMiE III,'rA"T

AN ANALYS-IS OF GROUtit EROSION. Ile COMPUTATIONAL mETHODS DIGITAL,
CAUSED 01 ,JET 006NI"ASH IIIPIN6EHENTo' STUDY, CEdUATIONS OF-*MOTION OF

AU..q75 '9I.f VERTICAL/SHONT TAKE.10FF AND LANDI.N(,
* 9 0 OPERATIONiAL FL.IGHT/v.EAIO" SYSTM

A QUP.L-ITATInVIUISCUSsIQN OF T1i1. TRAIAiERS@
$TABILITY AND CONTROL OF VTOL AD-60? 736
AIRCRAFT OvHN,,u MOVER (OUT OF *
GROUND E'FFECT) AND TRANSITION. NAVTRADEVCEN-120si-6

A04622 20b SIMULATION Of EL~ICOPTER AND
* 0 * V/STOL AIRCRAFT, VOLUMIE V11 AC'142

AN INVESTI4ATION OF GRUUVD ANALOG COMPUTER eR'OGRAM sTUDY; Yc.
EFFECT ON VERTICAL TAKL07F 1'92A SIMULATION EDUATIoN
AIRCRAFT* MECHANIZATION*

Ap*10 09624

PROGRAHMIEO PILOTAGE AS A MEANS NAVTRADEVCEN*1753-2
OF IMPROVIN4G ROTURCRAFT PERFORMANCE STUDOY*-SURVEY OF HELICOPTER #,ND
IN LEVEL FLIGHr. V~'1TQL AIRCRAFT bIMULATOR TRAINER

AD-73& s37 DYNAMIC RESPONSE* VOLUME lie
DYNAMI1C RESPONSE CRITERIA FOR

*NAVAL TRAINING DEVICE CENTER ORLANDO V/STOL AIRCRAFT rLIGHT TRAINERS*
FLA AD*66d 006
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NOR-PRI

,'NORTH'AHERICAH ROCKWELL CORP LOS (USAAVLABS-TR-70-2&i
ANUELES CALIF-LOS ANGELES DIV ADO873 037

NA-70-327-2 *PENNSYLVANIA STATE UNIV UNIVERSITY
AERODYA1A1IC STABILITY AND PARK'DEPT OF AEROSPACE ENGINLERING

COIiTROL/wI1| TUNNEL DATA see
CORRELATiOr4 AN INVESTIGAT:Oui OF THE
(AFFDL-TR-7I-31 TRAILING VORTEX bYSTEII GENERATED By

AO-Tl& 10. A JET-FLAPPED *ING OPERATING AT
HIGH NIN6 LIFT COEFFICIENTS*

*NONTHROPCORP *HAWTHORNE CALIF IAFFUL-TR-70-Y0)
"AINCRAFT DIV AD-71T 31b

A WIND TU114EL INVEbTIGITION OF oPITTSSURGH'UNIV WASHINGTON 0 C
JETS EAHAUpTINh% INTO A CROSSFLuo RESEARCH STAFFVOLME Ii TrST DESCRIPTION AND 0

DATA ANALY:|IS * RESEARCH AIRCRAFT, XV-SAs
IArFDL-TR-lI-Ibq-VU0L-I IAHC-TIM-Io91*3ol

AV-718 122 AD-qB2"131
• O' .

A WIND TUNNEL INVESTIGATION OF *PRINCETON UNIV N iI IJETS EXHAUSTIN% INtO A COSSFLUS.
VOLUME IV. ADUITIUNAL DATA FOH THL bOME DYNAMIC ASPLCTS OF
THREE-JET CO¢FIGURATIONs STABILITY IN LO*-SPEED FLYING
4AFFDL-TR-7U-Iq-VUL-ql "ACHINES,

AD-71s 123 ITRECOM-1R-63-561
* ' AD-q3t 566

A *IND TUN14EL INVESTIGATION OF
JETS EXHAU!TINU INTO A CROSSFLOI. THE PRINCETON PENNSYLVANIA ARNy
vOLUME Its ADDITIONAL DATA FOR THk AVIONICS RESEARCH PROGRAfl.
ONE-JET CONFIGURATION. (ECOM-o2412-1)
'4AFFUL-TR-IO'I/qbVQLa2I AD-821 178

AUo720 232

' ' * *PRINCETON UNIV N J DEPT OF
A *IND TUNNIEL INVE5TIGATION OF AEROSPACE AND MECHANICAL SCIENCES

JETS EAHAUSTINu INTO A CROSSFLOW. ' a *
VOLUME III. AVDITIONAL OAT& FUR. FEEOdACK CONTROL OF VTOL"
TOO-JET COiqrIGURAT:ONSo AIRCRAFT.
ArrFDL-TR-/I0l!v4-VUL-3I IUSAAVLAOS-TR-69-96)

AD-720 231 AD-671 424

NOR-49-16a 725'
A STUDY OF V/STOL GROUND.BASED A SURVEY OF V/STUL WIND TUNNEL

SIMULATION TEChNIQUESo WALL CORRECTIONS AND TEST1USAAVLAUS-TR-TT-O1 TECHNIQUES,
AD-UTi isq AU-429 004

NOR-70-6 749
APPLICATION OF THE NORTHROP COMPARISON OF LONGITUDINAL

ROTATIONAL SIMULAT4R TO HELICOPTERS STABILITY CHARACTEKI.TICS OF THREE
AND V/bTuL AIRCRAFT (UbERIS GUIDE)* TILT-WING VTUL AIRCRAFT UESI6NS#
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IUSAAYLAdS-TR-66-64) SYNTHESIS FOR MINIMUM TIMlE VTOL
AD-667 983 TRANSITION,

IAFOSR-TH-71-2211)
766 AD-726 L11

AN ANALYTICAL STUDY OF FACTORS,
1NFLUENCINi THE LONGITUDINAL *SYSTEMS TECHNOLOGY INC HAWTHORNE
STABILITY OF TILT-oING VTOL CALIF
AIRCHAFTs
IUSAAVLAUS-TR!66-53) STI-TH-181-1

AuW-4u 941 ANALYSIS OF VIOL HANDLIN4
S0 * VUALITIES REWUIRLMENTS. PART lie

AN•f E NA IVELATERAL-DIRECTIONAL HOVER AND
FAN TEPLRII NTAU L DVESTIGATION TRANbITIVN.

OF THlE LOt•ITU014A6 DYrNAMIC IAFFrL-TR-67-179-PT.2)
bTABILITY C4ARAC.TEHISTICS OF 4 FOUno AD-6bi 306
PROPELLER TILT-I.INu VTOL MODEL$
(USA'AVLAtIS-TR-96-OU) OTHERH ADVANCED RESEARCH INC ITHACA N

AD-663 bqu Y

AEROSPACE/MECHANICAL SCI-70Y TAR-TR-4SIO
AN ANALYTICAL bTUDY OF THE A COMPARISON OF DUCILD

DYNAMICS OF AINCHAf.7 IN UNSTEAUY PROPELLER THLORY hITM DELL X-22A
FLIGHT, LXPEHIMENTAL DATA#IUSAAVLAOS-TR-6S-481 AD-q8U 99*

AD.627 37u 0 * V
TAR-TR-67U4

*REPUBLIC AVIATIOm CORP FARNINGOALE N EXPERIME1TAL STUDY OF PILOT
Y VISIBILITY FKOli A .VTOL AIR/SEA

0 * •CRAFT NEAR THE OCEAN SURFACE*
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RESEARCH AIRCRAfTo AIRCHAFT.'

AD-6S7 991 AD-6q7 367
FULL 'SCALE *IND TUNNEL TEST

AIRFRAMES REPORT FOR THE XV-SA RESEARCH
STRUCTURAL TEST 3ESuLTS FOR THE AIRCHAFT.

AV-SA RESEARCH AIRCRAFTs AD-6S5 O43
AD-657 989 FLIGHTNORTHINLSS AND RELIABILITY

OF THE XV-SA RESEARCH AINCRAFT,
COOLING * VENTILATING EQUIPMENT AD-6S7 993

CALCULATED HEAT TRAftSFEK AND
COOLING SYSTEM PLRFORMANCE FOR THE FUSELAGES
AV-SA RESEARCH AIRCRAFT. FUSELAGL STRUCTURAL ANALY)IS-

AD0457 914 VOLUME IV* ENGINE INLLT, THRUST
CALCULATED NEAT TRANSFER ANU 5POILER, PITCH FAN LOUVERSo.

COOLING SYbTEM PLRfbRMANCE FOR THE AD-64U 33d
AV-SA RESEARCH AIRCRAFT* * FUSELAGE STRUCTURAL ANALYSIS.

AD-657 995 WHEAR ANO BENDIN4 'OF THE XV-bA
RESEARCH AIRCRAFT,

DESIGN AO-6S3 563
CALCULATED "EIGHT@ oALANCE AND FUSELAGE STRUCTURAL ANA6YSISo

MOkENTS UP INERTIA OF THE AV-SA CENTER FUSELAGE AND ENGINE MOU14TS
REbEARCH AIRCRAFT. OF THE XV-SA RESEAkCh AIRCRAFTo

A•6Sq U4, ADU6S3 564
FINAL DESIGN wEIGHT REPORT FOR FUSELAGE STRUCTURAL ANALYSIS OF

THE AV-SA RESEARCH AIRCRAFT* THE XV-SA AIRCRAFT, FRAHES,
AO-657 99U BULKHEADS AND FITTIAS,

AO-657 997
FANS

X353-bB AND X37o PROPULSION LANDING GEAR
SYSTEMS FOR THE AV-SA AIHCKAFT. NOSE LANDING GEAR DROP TEbT

AD-64& 289 REPORT#*
INSTALLATIONt OPERATION AND ADw6q5 99Y

MAINTENANCL INSTRUCTIONS FUR XJ53- MAIN LANDING GEAR DROP TEST
SB AND X376 FANS.* REPORT FUR THE XV-SA AIRCRAFT.

AD--68q 006 AD-646 28Z

LANDING GEAR CRITERIA GROUND
FLIGHT TESTING LOADb ANO REACTIONS,'

FLIGHT TEST RESULTS OF THE AV-SA AO-647 383
V/SToL RESEARCH PLANE, STRESS REPORT, NOSE LANDING GEAR

AU-639 231 ASSEMBLY**
FLIGHT TEST RESULTS OF THE AV-SA AD-648 007

V/STOL RESLARCH PLANE. STRESS ANALYSIS MAIN LAnDING
AU-639 232 GEAR OF THE AV-SA RESEARCH

FLIGHT TEST RESULTS OF THE AV-SA. AIRCRAFT.

0-9N S
UNCLASSIFIED

F. * -

4i



* V

UNCLA6SSFIED

PIT-RES . '

AD-tS' o42 :THE VZ-II RESEARCH AIRCRAFT.
AD-657 992

LOAOING(MECHANICS)
SIRUCTUmAL OEbluN LOADS* FOR RELIABILITY

THE AV-SA AIRCHAFT. PRELIMINARY RLLIAdILITY REPORT
AD-646 281 ON THE XV-SA AIRCRAFT@

AD-646 28U
HAINTAINAbILITY

XV-5A MAINTENANCE AND SYSTEMS RESEARCH PROGRAM ADMINISTRATION

EVALUATIONO XV-SALIFT FAN FLIGHT RESEARCH
AD-662 715 AIRCRAFTo

AP-461 5Sb
MODEL TESTS

FLUTTER MODEL TEST REPONT,* SIMULATION
AD-646 O00 PRELIMINARY SYSTEMS ANALYSIS ANO

WIND TUNNEL TLST REPORT, LIFT SIMULATION..
FAN POWEREO SCALL MODE6.0 AD-645 997

AU-64i 386
ONE-FIFTH SCALE INLET NUDEL WIND STRUCTURAL PROPERTIES

TUNNEL TEST REPOKT, VOLUME 190 STRUCTURAL PROOF TEST PRO4RAM..
AD-647 394 AO-64U 3q0

ONE-FIFTH SCALE INLET MODEL WIND
TUNNEL TEST REPORT, VOUME Ii10 TAILSIAIRCRAFTi

AD-647 39t EMPENNAGE STRESS ANALYSIS

ONE-FIFTH SCALE INLET MODEL WINO REPORT.'
TUNNEL TEST REPORT, VOLUME Ill*' AD-6q7 384

Au.647 396
WIND TUNNEL TLST REPORT TESTS

CONVENTIONAL MUDLL. LOW SPEED INSTALLED SYSTEMS FUNCTIONAL
FONCL AND AOMHE14T DATA fOK THE AV-SA TEST SUMMARY.*
RESEARCH AIRCRAFT* AD.6q6 998

AD-.53 566 INSTALLED SYSTEM FUNCTIONAL
WIND TUNNEL TEST REPORT TESTS ON THE XV-bA kLSEAKI.,.

CONVENTIONAL MUOLL. LOO SPEED AIRCRAFT*
PRESSURE AND HINuE MOMENTS FOR THE AD-657 994
XV-SA RESEARCH AIRLRAFT#

AD-6SJ $66 TURBOJET ENGINES
WIND TUNNEL TEST REPORT CALCULATEU INSTALLED POAEH ;'LANl

CONVLNTtONAL MODEL. HIGH SPEED PERFORMANCE.o
(MACH u UOo TO 0.91 TEST DATA FOH AD-647 387

THE AV-SA RESEARCH AIRCRAFT*
AU-653 669 VERTICAL TAKE-OFF PLANES

AV-SA LIFT FAN FLIGHT KESEARCH
PRODUCTION AIRCHAFT.

FABRICATIONt ASbEMBLYo AND AD-461 017
INSPECTION OF THE AV-SA AIRCRAFT, RLSEARCH AIRCkAFT, XV-SA.

AD-646 z8s AU-4B2 131
FINAL SYSTEMS ANALYSIS AND

PROPULSION FLIGHT SIMULATION REPOHT. VOLUME
X3b3-55 PROPULSION SYSTLM Is*

FLIGHTWOkTmINESS TEST REPORT FOR AD-639 229

0"O1
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FINAL SYSTEMS ANALYSIS AND 1/20-SCALE PONERLD MODEL OPEN-UCEA4
FLIGHT SIMULATION KEPORT6 VOLUME V/STOL SEAPLANE**

AD-651 099
AD-639 z3U

ESTIMATED DYNAMIC STA6lLITY *SHORT TAKE-OFF PLANES
CHARACTERISTICS UF THE XV-bA VISTO6 AIR TRANSPORTATION
RESEARCH PLANeo. CIVIL AERONAUTICS BOARD PLAtNIG

AD-639 23b STUDY; 5TOL-VTOL AIR
ESTIHATEO STATIL SIABILITY AND TRANSPORTATION SYSTEMSi

CONTROL CHARACTEKIbTICiUF THE XV- AO-721 16!
SA VISTOL RESEARCH PLANE.

AD-639 236 MATHEMATICAL MODELS
DLVELUPMENT OF ADVANCED

RINGS TECHNIQULS FOR THE IDENTIFICATION
STRUCTUNAL ANALYSIS. *ING BASIC OF V./STOL AIRCRAFT STABILITY AND

COMPONENTS OF THL AV-SA RESEARCH CONTROL PARA"ETEKSo*
AIRCRAFT* AD-73U 121

AD-653 b4S
SPECIFICATIONS

ONOLL THE GENERATION OF A MILITARY
HOVERING SPECIFICATION FOR FLYING QUALITILS

EFFLCTS OF QUbT *VELUCITY SPATIAL OF PILOTLD V/STOL AINCRAFT-MIL-F-
U1T5YIMUTIONS ON LATERAL. 6330U**

. UINECTIOINAL RESPON5E OF A VToL AO.72b 7q6
"AIRCRAFT** BACKGROUND INfORMATION ANU USER

AV-467 321 GUIOE FOR MIL-F-1330C-nh'kITANY
SPECIFICATION -- FLYING %VALITIES

WMOTARY WINGS OF PILOTLD V/STOL AIR'NAFTes
MODEL TESTS AD-884 439

WIND TUNNEL TEST OF THE
AERODYNAMICS AND DYNAMICS or ROTOR OSHROUDED PROPELLERS
SPINUP, bTOPPING AND FOLItNG ON A DESIGN
SEmISPAN FOLDING TILT-ROTOR HOVEL. RtSULTS OF AIND TUNNEL 'P!T• OF
VOLUME Vile* A FULL-SLALEt nING-MOUNTEDO TIP-

AU-736 42b TURBINE DRIVEN LIFT FAN.
AD-i26 7Bb

PERFORNAMCE(ENGINLERING) 
7

20-HOUR FOLLO*-ON FLIGHT T7E PRESSURE
PROGRAM. XV-9A HOT CYCLE RESEARCH A COMPARISON OF l0IB^ED PROPELLER
AIRCRAFT.' THEORY AITH BELL X-2ZA EXPERIMENTAL

AUo647 367 DATA*
AD-460 99S

#ROTOR BLADESIROTARY WINGS)

TESTS eSTABILIZATION SYSTEMS
COMPONENT TESTING XV-9A HOT HELICOPTEP3

CYCLE RESEARCH AIRCRAFT. FLUIDIC VORTEX ANGULAR RATE
AD-627 361 SENSOR CONCEPT INVESTIGATION FOR

HELICOPTERS AND V/STUL AIRCRAFT..
OSEAPLANES AD-874 029

MODEL TESTS
WIND-TUNNEL INVESTIGATIONS OF A POWER

UNCLASSIFIED
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UNCLASSIFIED
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EFFECTS OF *EIGHT, INERTIA, AND QUANTITATIVE TERRAIN STUDY OF
VELOCITY ON CO0dTKO6 POaER VTOL LANUING SITE DIbTR16UTIUNS AND
REUIRE'LNT5 FOR VTOL AIRCKAFT. OF EFFECTS ON PENETRATION#*

A0-623 103 AU-661 b94

VARIABLE AREA NOZZLES *THERMODYNAMIC CYCLES
INVESTIgATIUNS OF A VARIABLE HELICOPTER ENGXNES

AREA SCRO.L FOR PO"ER TRANSFER IN GROUNU AND FLIGHT TESTS, AV-9A
TIP TURBINE LIFT FA4 SYSTEnS.* HOT CYCLE RESEARCH AIRCRAFT**

AU-667 98V AU-631 qIJ

*STABILIZERS(IORIZONTAL TAIl. SURFACE) *THRUST AUGMENTATION
AERODYNAMIC CHAHACTERISTICS SUBSONIC NOZZLES

REPRINT: INVLSTIGATIUNS OF THE REPRINT: LOW AREA RATIO THRUST
INFLUENCE OF AN INCLItiL PROPULOIVE AUGMENTING EJECTORS@
JET ON THE AERODINAMIC PROPERTIES AD-728 546OF THE TAIL ASsEM8l1Y,

AD-72b 241 VERTICAL TAKE;OFF PLANES
XV-4A VTOL RESEARCH AIRCRAFT

*SVALL-AARNING INDICATORS PROGRAM#@
Ff.UID AMPLIFIERS AD-635 106

FLUIDIC STALL SLUSING SYSTEM90
..0-667 936 *TRANSPORT PLANES

AIR DROP OPERATIONS
#SUBSONIC NOZZLES DYNAMIC RLSPOhSL OF THE XC-14zA

THbUST AUGMENTATION TILT-WINu V/STOL AIRCRAFT TO IN-
qEPRINT: LOW kNEA RATIO THRUST FLIGHT CARGO DELIVERY AT SLOW

AUbMLNTING EJECT0b# SPEEDS.s
AD-72T s46 AD-67U 965

$SUPERSONIC PLANES MATHEMATICAL MODELS
TRANSPORT PLANES SIMULATION OF HELICOPTER AND

"-A DEVCLOPIIENTS RELATIVE TO VISTUL AIRCRAFT# VOLUME VI, AC-I',2
OESIpN OF NE4 AINCKAFT STRUCTURES,, ANALOG COMPUTER PROGRAM STUDY: AC.

AO-667 lNU IqZA SIMULATION EQUATION
MECHANIZATION*.

e•AILS(AIRCRAFT) AAU-67 264
STRESSES

EMPENNAGE STRESS ANALYSIS PIVCHIMOTION)
REPORT.. COMPAKISON OF LONUITUDINAL

AU-647 38a STABILITY CHARAC1ENISTIC5 OF THREE
TILT-AIN4 VTOL AIRCRAFT DESIGNSos

eTELFVISION DISPLAY SYSTEMS ADm667 983
FLIGHT INSTRUMENTS

UNIVERSAL CONTALT ANALOO OISPLAY PROPELLERS(AERIALI
(UCADI RhSEARCh. PHASE Io SYSTEMS PROPELLER STATIC PERFeRMANCE
ANALYSIS* TESTS FOR ViSTOL AIRCRAFT. PART

AD-616 6SU Ile TEST DATA (APPENDIX !Ili.s
AU-70B 7'Z

OTERRAIN
AIRCRAFT LANDINGS SUPERSONIC PLANES

D-12
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FAA DEVELOPMENTS RELATIVE TO AD-667 969

DESIGN OF NE* AINC'IAFT STRUCTUNES,.ADP-67 11O *VERTICAL TAKE-OFF PLANES
EFFECT OF AIRFRAME GEOMETRY ON

VERTICAL ZAKE-OFF PLANES DOENEIND PROoLElb OF TANOEM O
DLVLLOPMENT AnD TESTING OF THE C- DUCTEDPROPELLER VTOL AIRCRAFT.

1q2 VERTICAL TAKE-OFF PLANE. 9 AD-qSZ 792
A-q4 qqIII

'4A-1q2A VTOL''IRANSPORT PRoGRAM. ADAPTIVE CONTROL SYSTEMS
AO-qua 07b SOME DYNAMIC ASPECTS Ox

Xc-IqZA VIOL TRANSPORT PROGRAM. STABILITY IN LOW SPEED FLINbU
AD-42z 4z2 MACHINES.

Xc-jqZA VTOL TRANSPORT PROGRAM.* AD-q31 566
AUo-86 371 REPRINT; OPTIMAL AND SUUUPTIMAL

* AL-IqJA VTOL TRANSPORT PROGRAM.. CONTROL SYNTHESIS FOR MINIMUM TlME
AD-06 yea VTOL TRANSITIONy

XC-IN2A VTOL TRANSPORT PROGNAN.. AO-72L IIO
AO-q486 99

XC-14iA VTOL TRANSPORT PROGRAM.. AERODYNAMIC CHARACTERISTICS
AO-*02 73U LOW SPEED AEROOYTNAMIC

CHARACTERISTICS UF JET VIOL
0TURBOFAN ENGINES "AIRCRAFT AT ANGLES OF ATTACK.

C•OPRESSOR NOTOCS AD-62U 442
W*F-qu SINGLE ROTOR COMPRESbOR WIND TUNNEL TLST OF 1/7 SCALE

DEVELOPMLNT** MODEL OV1I.*
A,?Isb 426 AD-63U 9Y2

ESTIMATED STATIC STABILITY ANU
CONTROL SYSTEMS CONTROL CHARACTENISTICS OF TME XV-

ENGINE CONTROL SYSTEHS STUDY AS bA V/STOL RESEARCH PLANE#
APPLIED TO INTLR-ENGINE THRUST AU-639 236
CONTSOL,* WIND-TUNNEL INVESTIGATIONS OF A

AO-7O9 qII 1/20-SCALE PUALRED MUDEL OpEN-OCLAa
V/STOL SEAPLANE..

*TURBOJET ENGINES AD-6SI 099
PLRFORMANCEICNGINEEKINi) INVESTIGATION OF PROPELLER

CALCULATED INSTALLED PokER PLANT SLIPSTREAM EFFECTS ON WING
PERO•fMANCE. PERFORMANCE..

AD-0i7 387 AD*466 27
A GENERAL METHOD FOR DETERMINING

*URBAN PLANNING THE AERODYNAMIC CHARACTERISTICS OF
AIR TRANSPORTATION FAN-IN-WING CONFIGURATIONS, VOLV4L

CIVIL AERONAUTILS BOARD PLAhNINo It THEORY AND APPLICATION**
STUDY: STOL-VTOL AIR AD-447 980
TRANWPORTATION SYSIEMS,* GENERAL METHOD FOR DETERMINING

A00721 166 THE AERODYNAMIC CHARACTErAiTICS OF
FAN-IN-WING CONFIGURATIONS, ViLU'L

*VARIABLE AREA NOZZLES 1II COMPUTER PROGRAM DESCRIPTION.*
STABILIZATION SYSTEMS AD-667 981

INVESTIGATIONS OF A VARIAHLL DEVELOPMENT OF ADVANCED
AREA SCROLL OK FRPOER TRANSFER IN TECHNIQULS FOR THE IDENTIFICATION
TIP TURBINE LIFT FAN SYSTEMS,* Or V/STOL AIRCRAFT STA6ILITY AND

D-13
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CONTROL PARAMETEKS.. AIRCRAFT FINISHES
AD-73U 121 FINISH SPECIFICATIONS FOR V-5

THE APiROXIMATE'LONGITUDINAL AIRCRAFT9
STABILITY DERIVATIVES OF A VECTORED AU-634 951
THRUST VTOLo*

AD-i33 39e AIRCRAFT LANDINGS
QUANTITATIVE TERRAIN STUDY OF

AERODYNAMIC CONFIGURATIONS VTOL LANDING SITE DISTRIBUTIONS AJU

.SIMULATION UF HELICOPTEN AND OF EFFECTS ON PENETRATION..
V/STOL AIRCRAFT. V/STUL AivALYSIS AD-661 592
REPORT. STUDY, LQUATION5 OF MOTION
OF VLRTICAL/SHURT TAK•-OFF AND AIRFRAMES
LANDIN4 OPLHATIOkAL FL14HT/0EAPON STRUCTURAL TEST RESULTS FOR THE

SYSTM TRAINER!. XV-SA RESEARCH AIRCRAFT@
AD-602 427 AD-657 S8Y

AERODYNAMICS AIRPLANE ENGINE NOISE
ANALYTICAL STUDY OF THE DYNAMICS THE. ACOUST'IC ENVIRONMENT OF A

OF AIRCRAFT IN UNSTEADY FLIGHT, DEFLECTED-JET VTOL AIRCRAFT**
AV-627 370 Ago7lh 939

STUDIES ON HELICOPTER DYNAMICS
ANU CONTROL CHARACreRIbTICS IN AIRSPEED INDICATORS
FOkMATION FLIGHT A1NC LANjIIG MASS FLO*# VELOCITY AND IN-
CONTROL FOR DECELERATING VIOL FLIGNT THRUST MEASUELMENTS BY ION
AIRCRAFT. DEFLECT71No,

AD-o2d 17. AO-713 SE7

AEROELASTICITY APPROACH
PREDICTLD VIBRATION AND ACOUSTIC AIRCRAFT DISPLAYS FOR STEEP-

ENVIRONMENTAL STUDY. FUR THE XV°SA ANGLE APPROACHLS..
AIRCRAFT. AD-709 475,

AD-6N6 263

'ONTROL
AIR DROP OPERATIONS STUDY OF SIZE EFF9CTS ON VTOL

DYNAMIC RESPON5L OF TIhE XC-I42A HANDLING QUALITILS CRIIENIAt
TILT-WINb V/STOL AIRCRAFT TO IN- AO-622 578
FLIGHT CARGO DO.LIVLRY AT SLOW

SPEEDS.4 COOLING + VENTILATING EQUIPMENT
AD-670 96$ CALCULATED HEAT TRANSFER AND

COOLING SYSTEM PLRFORHANCE FOR THE
AIR TRANSPORTATION XV-SA RESEARCH AIRCRAFT.

CIVIL AERONAUTICS BOARD PLApNING AD-657 994
sTLDY: STUL-VrOL AIR CALCULATED HEAT TRANSFER AND
TRANSPORTATION SYSTEMS,# COOLING bYSTEM PERFORMANCE FOR THE

AD-721 166 XV-SA RESEARCH AIRCRAFT.
AD-657 995

AIRCRAFT EQUIPMENT
INSTALLED sYsrEMS FUNCTIONAL DESIGN

TEST PROCEDURE FOR THE XV-SA RLSULTS OF A VTOL PROPELLER-TYPE
RESEARCH AIRCRAFT. AIRCRAFT TESTED IN THE SUBSONIC

"AV-GS7 991 WIND TUNNEL IN A HIGHSPEED

D-IFE
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CONFIGURATION.. AIRCRAFT DOWftASH.e
AD-426 234 AD-873 621

DOONOASH I"PINdEHENT DESIGN
CRITERIA FOR VTOL AIRCRAFT* OUCTED FANS
AD-0al tab RESEARCH AIRCRAFT, XV-SA.

CALCUCATED *EIGtiT, BALANCE AND AO-qW 131
MOMENTS OF INERTIA OF )HE AV-SA
RESEARCH AIRCRAFT. FANS

AD-.Sq oq1 XJS3-5S AND X376 PROPULSION
FINAL DESIGN *EINHT RLPORT FOR SYSTEMS FOR THE AV-SA AIPCRAFT,

THL AV-SA RESEARCH AIRCRAFT. AD-&64 289
AD-6S7 9,U INSTALLATION@ OPEKATION AND

XVOSA MAINTENAN•E AND STSTEMS MAINTENANCE INSTRUCTIONS FOR X3f3-
EVALUATIUNes' SD AND X376 FANS**

AD-662 7IS AU-648 006
FAA DEVELOPrENTb RELATIVE TO

DESIGN OF NE* AIHCKAFT STRUCTURESs FLAPS
AU-hT7 140 EVALUATIOR OF GLARED FLAP

PRINCIPLES OF D&SIGN OF VERTICAL CONOROL SYSTEM FOR TILTOINq V/STOL
TAKEOFF AND LAtNDINU AIRCRAFT- AIRCHAFT,.
TRANSLATION. AD"7I2 64bAU-726 $72

AN EVALUATIOt' OF SEARCH AND FLIGHT CONTROL SYSTEMS
RESCUE MISSION C"ANACTERISTICS#O APPLICATION Ot "PILOT-CONTHOLLER

APP733 yg7 INTEGRATION TECHNIQUES TO A
HEPRLSENTATIVE V/STOL AINCHAFTse

DOoSWASH AD-A33 269
AN ANALYSIS OF UROU14D EROsION X376 PITCH FAN SPLCIFICATION,*

CAUSED BY 4ET UOO*NASH IMPINGEMENT* AD-634 944
AUqq7b 412 XJ76 PITCH FAN FLIGHTNONTHISEbS

OVER-*ATER ASPECTS OF VTOL IX- RATING TEST..
1I, A*IOU) AIRCRAFT AT HIGd ODIC AO.A3' 946
LO*.,'lNG. X376 PITCH FAN ACCEPTANCE TEST.

AD-6O0 1SI AD-63' 946
THEORETICAL AND EXPLRIMENTAL PRIMAKY FLIGHT CONTROL SYSTEMS

STUDIES OF IMPIN4I1NG UNIFORM AND STRUCTURAL ANALYSIS FOR XV-SA LIFT
NONUNIFORM JETS. FAN RESEARCH AIRCRAFT.

AD-6Iu 63q AD.636 264
DOWNW•AH TESTS OF THE DuAL AN OPTIMAL CONTROL METHOD FOR

TANDEM DUCTED PROPLLLEN vTOL PREDICTING CONTROL CHARACTERISTICS
RESEARCH AIRCRAFT CONVIGURATIONS TO AND DISPLAY REQUIRENLNTS OF MANNED-
EVALUATE ENGINE iNLETS, PROTECTION VEHICLE SYSTLMS.*
L'TaICES ANO STUDY AEROUYhAMIC AO-674 272INTERFERENCE* CYCLIC PITCH CONTROL ON A ViSTOL

AD-AZI 669 TILT WING AIRCRAFTe*
EXPERIMENTAL STUDY JF PILOT AD-734 Od

VISIBILITY FROM A VTOL AIR/SEA PROGRAMMED PILOTAGE AS A MEANS
CRAFT NEAR THE OCEAN SURFACE.* OF IMPROVING ROTORCRAFT PERFURRAnCE

AD-66I 253 IN LEVEL FL14HTooSUITABILITY OF A DRAG SPHERE AD-736 537ANEMOMETER FOR MEASUREMENT OF VTOL FEEDBACK CONTROL OF VTOL

UNCLASSIFIED
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AIRCRAFT.* V/STOL RESEARCH PLANE.
Ago-71 2q4 AD-639 233

FULL-SCALE NINOTUNNEL TEST
FLIGHT INSTRUMENTS PROGPAM.o

UNIVEkSAL CUNTALT ANALOG oIbPLAY AO-64O 339
tUCAD) RLSEARCHo PHASE I* SYSTEMS 20-HOUR FULLOO-ON FLIGHT TEST
ANALYSIS. , PROGRAM, XV-VA HOT CYCLE RESEARCH

AD-616 65U AIRCRAFT@*
'DISPLAY AND RLLATED SYSTEM AD-647 367

REwUIREMENTS FOR IFR STEEP FULL SCALE WINO TUNNEL TEST
APPRGACH.O REPORT FOR THE XV-SA RESLPRCH

AD-73& zq7 AIRCRAFT,
AD-654 0q3

FLIGHT SIMULATORS FULL SCALE TESTS OF THE XV-qA
FINAL SYSTEMS ANALYSIS AND ,HUHMIN4BIRD IN THE AMES 0 A 80

FLIGHT SIHULATION NEPORTo VOLUME FOOT WIND TUNNEL.o
IQ* ADw65' 763

AQ-639 229 FLIGHTWOkTHINESS AND RELIABILITY
STUUY, SURVLY OF HELICOPTER AND OF THE XV.SA RLSLANCh AIKCgAFT.

VtbTOL AIRCRAFT :IS1ULATOR TRAINER A0-657 993
IIYNAMIC RESPONSE. VOLUME Ile
DYNAMIC RESPONSE CRITEmIA FOR FUSELAGES
V/5TOL AIRCRAFT FLIGHT THAINERS.' FUSELAGE STRUCTURAL ANALY5ISo

AU-666 006 VOLUME IV* L04CINC INLtT, THRUST
A STUOY OF V/5TUL GROUND-sAbED SPOILERs PITCH FAN LUUVERS.o

bVIULATION TLCHNIQUESo, AD-64U 33d
AD-871 Isq FUSELAGE bTRULTURAL AhALYiSI.

APPLICATION OF THE NORTHROP SHEAR ANO BEND•ON OF THE XV-bA

ROTATIUNAL SIMULATUR TO HELICOPTERS RESEARCH AIRCRAFT.
AND V/STUL AIRCRAF1 (USER'S AD-653 563
GUIDE).* FUSELAGE STRUCTURAL ANtALYbISo

Au-B73 037 CENTER FUSELAGE AND ENGII4L MOUnTS
OF THE XV-SA kES.ARCH AIRCRAFT.

FLIGHT SPEEDS AD-65J $64

ON1 THL RELATIVE IMPORTAudCC UF FUSELAGE 5TkUCTURAL ANALYSIS OF
THE LOW SPEED CONTTROL iEuJIREHELNT THE AV-SA AIRCRAFT. FRAMLS,
FOm V/bTUL AIRCRAFT,. BULKHEADS AND FITTINGS.

AU-644 191 AU-657 997

FLIGHT TESTING GAS TURBINES
PRELIHI1ARY PILOT QUALITATIVE INVESTIGATIONS OF A VARIAdLE

EVALUATION OF THE AV-$A RESEARLH AREA SCROLL FOR PO*ER TRANSFER IN

AIRCRAFT. TIP TURBINE LIFT FAN SYSTEmS**
AU-623 519 AD-667 989

FLIGHT TEST RESULTS OF THE AV-SA
V/STUL RESEARCH PLANE, GROUND EFFECT

AO-639 231 POWERED LIFT MODEL TESTINU FOR
FLIGHT rEST RESuLTS OF THE AV-SA GROUND PROXIMITY EFFECTSo•

V/STOL RESEARCH PLANE. AD-926 47d
•AD-639 232 AN INVESTIGATION OF GROUND

FLIGHT TEST RESULTS OF THE AV-SA EFFECT ON VERTICAL TAKEOFF

D-16
UNCLASSIFIEC



//

UNCLASSIFIED
... ° TURmVER.

AIRCRAFT&* WIND AND WAVES#*
AU-i09 09 AD-660 714

SIMPLIFIED APPROXIMATIOhS OF INVESTIGATION OF THE
INTERFERENCE EFFECTS ON JET p/STOL RECIRCULATION RE4ION OF A FLOW
AINCRAFT *0 FIELD CAJSED BY A JET IN GROUND

AU-d33 27U EFFECT WITH CROSSFLOVe
AD-711 66•

GUST LOADS THE 'PAPER-PILOT' -- A |I1ITAL
EFFECTS OF uUST VELuCITY SPATIAL COMPUTER PROGRAM TO PREDICT PILOT

UISTRIBUTIONS UN LATERAL- RATING FUR THE MOVER TASK.,.
UIECTIONAL REbPQNbE OF A VTOL AD-724 I1
AINCRAFT.'

A*-457 32I HUMAN ENGINEERING
EATERIAL VISIBILITY CRITERIA FOR

GTRO STABILIZERS -VTOL AIRCRAFT..
APPLICATIONJ OF A MECHANICAL AD-65b 072

GYROSCOPIC SIAdILILCR TO VTOL
AIRCRAFT* INSTRUMENT LANDINGS

AU-601 170 IRF SFEEP-AtOGLE APPROACH:
EFFECTS OF WINDs S(sTEC DATA-RATL,

HANDLING AND COhTlIfiLNCT-LVELT VARIABLES**
APPLICATION OF OPTIMAL CONTROL AD-?34 702

14LORY TO THE eRieDICTION OF MUHAN
PERFORMANCL IN A COMPLEX TASK.' JET NIX!NG FLOW

AD-O'0 b62 RtPRINT: A SLANTED ROUND JET A;\

A FLI1HT INVEbTIGATION OF LOW FORWARD bPEEU.
LATLRAL-UInECTIONAL HANDLING AD-720 965
QUALITIE5 FOh V/bVQOL AIRCRAFT IN REPRINT: VORTEX SHEDOING FROM A
LOW SPEED MANEUVLRING FLIGHT.' TURBULENT JET IN A CNObSWRINU,

AD-707 031 AD-732 736
A FLIGHT INVESTIGATION OF FLO* FIELO MEASUREMENTS OF A JET

LATENAL-VIRECTIONAL HANDLING IN CROSSFLOh NITh A LASER
WUAL,TIEb FOR V/STUL AIRCRAFT IN VELOCIMETER.'
LOO SPFEO DMAhOLUVRI1IG FLIC.HT.' AD-739 841

Au-13S 42(

ANALYSIb OF VTOL HANDLING LANDING FIELDS
QUALITIES RLUIRLHENTS, PART Ile TEST RESULTS OF RESEARCH FOR
LAUIRAL-DIECTIONAI HOVER AND RAPID SITE PREPARATION FUR VIOL
TRANSITION.' AIRCRAFT*

AD-867 306 AD-qSb 562

HOVERING LANDING GEAR
VTOL AIRCRAFT: STAOILITY AND NOSE LANDING GEAR DROP TEST

CONTROL DURING HOVER OUT OF GHOUNU REPORT.'
EFFECT) AND TRANbITION. AD-G60 999

AD-62& 2a0 MAIN LANDING GEAR DROP TEST
RESEARCH ON VTOL *ATER HOVER REPORT FOR THE XV-SA AIRCRAFT.

EFFECTS.' A*-646 282
AD-642 136 LANDING GEAR CRITERIA GROUNo

RESEARCH ON VTOL WATER HOVER LOADS ANU REACTIONS.*
EFFECTS, INCLUOING THE EFFECTS OF A0-647 383

D-I7
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STRES5 REPORTo NOSE LANvING GEAs MECHANIZATION.o
ASSEMBLY#@ AD-667 264

AD-648 007
STRESS ANALYSIS MAIN LANDIN6 MODEL TESTS

AEARARCH LOI SPEED WIND TUNNEL TEST OF
AIACRAFT9 VTOL MODeLl FOLLUW-ON rEST OF HIGH

AD-6Sq O44 MASS RATi VECTORLD PROPULSION FLU4
MODELo

LANOINC MATS AD-621 578

FEASIbILITY STUUY ON THE OEýb0N SURVEY OF V/STOL NIND fUNNEL
ANO DEVELOPMENT OF A VTOL ULAST WALL CORRECTIONS AND TEST
CONTROLLIN PLATFOKMM TECHNIQUES*

AD-626 617 AD-62Y OO4
FLUTTER MODEL TEST REPORT@*

LIFT AD-646 UO0
THE STATIC PRESbURL DISTRIBUTION WIND TUNNEL TLST REPORTj LIfT

AROUND A CIRCULAR JET EXHAUSTING FAN POOEREQ SCALL MOPEL.e
NORMALLY FROM A PLANE WALL INTO AN AD-641 386
A14STREAM. ONE-FIFTH SCALE INLET MODEL *INO

AU-03 315 TUNNkL TLST REPOKT, VOLUME I.t

AN INVEbTIGATION,OF THE TRAILING AO-647 394
VORTEX SYSTEM UENLEATEC Uy A JLT- ONE-FIFTH SCALE INLET MODLL WIND
FLAPPED WING OPE1ATING AT mIGH NIN4 TUNNLI TLST REPORT, VOLUnE ll.
LIFT COEFFICIENTbo. AD-647 39$

AD-71S 315 ONE-FIFTH SCALE IlLET HCDEL OIND
A THEORETICAL |INVESTIGATION OF A TUNNEL TLST REPOmT, VOLUME 1I1.9

CIRLuLAR LIFTING JLT IN A CROSS- AD-6q7 396

FLOWING 1iAINISTHEAMef WIND TUNNEL TLST REPORT
AV-7II 121 CONVLNTIONAL MODLL. LOO SPELD

RLPRINT: LOW ANEA RATIO THRUST PRESSURE AND HINuE MOMENTS FUR ThE
AUGMENTING EJECTURb. XV-SA REbEARCH AIRCRAFT*

AD-?26 546 AD-6S3 b6d
LtFECTS OF MIuH-LIFT VEVICES ON AN EXPERIMENTAL STUDY OF

VISTOL AIRCRAFT PEmFORMAiiCLs VULUME ALLEVIATING IHE LIMITS ON MINIMUM-
Its BIBLIOGRAPHY.o SPECU V/5TOL 4INU-TUNNEL TESTS,'

AV-d57 23s AD-671 O4
EFF!ý#.,S OF nIUH-LIFT DEVICES ON WIND TUNNEL T.ST OF A Pu*LRLD

VISToL AIkC8AFT PERFORMANCE, TILT-ROTOR DYNAMIC MODEL ON A
VOLUME 1#0 SIMULATED FREE FLIGHT SUSPENQION
Av-676 075 SYSTLM. VOLUML Vito

AD-73b 633
LOADING(MECHANICS) WIND TUNNLL TtST OF THE

STRUCTUrAL UESION LOADS. FOR AEROOYNAIICS AND DYNAMICb OF ROTOR
THE XV-SA AIRCHAFTe $PINUP, bTOPPING AND FOLDING ON A

AU-64' 281 SEMISPAN FOLDING TILT.ROTOq MODEL.
VOLUME Vito*

MATHEMATICAL MODELS AD-736 825

SIMULATION OF HLLICUPTER AND
VfSTOL AIRLRAFTs VOLUME VI. XC-I12 NOZZLE GAS FLOW
ANALOG COMPUIER PRvGRAM STUDY: XC- A WINO TUNNEL INVESTIGATION OF
1q4A SIMULATION EIWATION JETS EXHAUSTING INTO A CKOsSFLOW9

0U 1I
UNCL AS51FIED
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VOL•MsE I. TEST UEbcRIPTION ANO THE LONGITUDINAL DYNAMIC STABILITY
DATA ANALYSIS@* CHARACTERISTICS uF A FOUR-PRUPEL6E,

Au-1 7 i2 TILTWIINt VTOL MHUDEL..
A SIND TUNNEL IhVES[IGATION OF AD-663 8qa

4EWS EXHAUSTIN% INTO A CROSSFLUA. COMPARISON OF LONGITUDINAL
VOL.UME I. AO0ITIukAL DATA FOK THE STABILITY CHARACTERISTICS UF THREE
T"AEE-JET CONFIGURATION** TILT-WING VTOL AIRCRAFT OESIUNS90

AU-lid 123 AD-667 983
A SIND TUNNEL INVESTIGATION OF

JEWS EXHAUSTINi INTO A CNOSSFLUN* PRODUCTION
VOLUME It. AOOITIUN4AL DATA FON THE FABRICATION. ASSEMBLY, AND
ONE-JET CONFIGURATION** INSPECTION OF THE AV-SA AInCRAFT-

AD-7Z0 232 AD-614 284
A AIND TUNNLL IhVESTIGATION OF

JETS EXHAUSTINfI INTO A CNOSSFLUII PROPELLLRSIAERIAL)

VOL.UME IIl AIOIfIONAL DATA FUR THEORY FOR VTOL PROPELLLR
TAO-JET CONFIGURATIONS#O OPERATION IN A STATIC CONDITION.

AO-?2O 233 AU-623 527
PERFONMANCE AND STRESSES

PERIFORNANCE(ENGINEERINGI OBTAINED ON AN IbOLATED VTjL-TYPE
KC-Iq2A VTOL TRANSPORT PROGRAM.. PROPELLER OPLRATING IN HOVERING,

AU-vB& 99v TRANSITIONALe AND AXIAL FLIGaIT's

*141NU-TU3NEL INVLSTI4ATbUN OF THE AD-661 U81
HOVERING, TRANIITIU|i. ANo CRuIbINQ PROPELLER STAIIC PERFORmANCE
PE£FORMANCE Of AN ARRESTED ROTOR TESTS FOR V/sTOL AIRCRAFT. PAftT
MTo|uENTI VTOL AIRCRAFT CONCEPIsO Ile TEST DATA CAPPENDIA III)s.

AU-&32 177 AD-700 7qa
DEVELOPMENT OF A METHOD FOR

PREOICTING THE PERFORMANCE AND PROPULSION

bTvcESSES Of VTUL-TYPE PROPELLERS,. X353-SS PROPULSION SYSTEMI
AD-635 951 SPECIFICATION*e

VERTICAL TAAEOFF AND LANDIN4.- AD-634 943 '

19T•:PLATION* X353-be PROPULSION SYSTEM
AOD.03 8BJ FLIGHT*ONTHINESS RATING TEST**A NER APPROACH TO THE AD-634 9qS

SPECIFICATION AND CVALOAT:UN OF XS53-bB PROPULSION SYSTEM
FLYING QUALITIES96 ACCEPTANCE TLST..

AD-1lO 59u AD-63S 9q7
8ACKGROU1O INFOKMATION ANO USER X353-SB PROPULSION SYSTEM

GUIDE FOR HIL-F-03JOU-mILITARTY FLIG6T*ORTHINEbS TEST REPORT
SPECIFICATION -- FLYIN4 QUALTIES (PENALTY TESTS). VOLUME I*
Uo PILOTED V/STOL AIRCRAFTeO SUPPLEMENT too

AD-*Gq '39 AD-634 9SO
X353-SB PROPULSION SYSTEN

PITCHIMOTION) FLIGHTWORTHINESS TEST REPORTe
AN ANALYTICAL STUDY OF FACTORS VOLUME Ilie

INFLUENCINu THE LOiG|TUDINAL AD-635 640
STABILITY OF TILT--ING VTOL X353-S5 PROPULSION SYSTEM
A144CHAFToe FLIG6TRONTHI4ESS TEST REPORT FOR

AD-6So 9'q THE VZ-I1 RESEARCH aIRCRAFT.
AN EXPERIMENTAL INVESTIGATION OF AD-657 992

D-A9
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RELIABILITY AD*607 737PRELIMINARY REL.IABtLITY REPORT SIMULATION OF HELICOPTER AND

ON THE XV-bA AIRCRAFT# V/STOL AIRCRAFT* VOLUME III, PART
AD-6q& 28U IIe COMPUTATIONAL MLTHOOS DIGITAL,

STUDY, EQUATIONS OF MOTION OF
RESEARCH ;ROGRAM ADMINISTRATION VERZTCAL/SHORT TAKE-QFF AN) LA.VDING

XV-SA LIFT FAN FLIGIT RLSEANCH OPERATIONAL FLIGmT/r.EAPON SYSTEM
AIRCRAFT.$ TRAIE•9tS *

AD-417 839 AO-607 738
XV-SA LIFT FAN FLIGHT RESEARCH FINAL SYSTEMS ANALYSIS AND

AIRCRAFT# FLIGHT SIMULATION REFORT. VOLUME
AD-•6)U 07 Ile*

XV-SA LIFT FAN FLIGHT RLSEARCH AO-639 23U
AIKCRAFT. PRELIMINARY SYSTEMS ANALYSIS ANO

AU-'61 455 SIMULATION*41
AD-64U 997

ROTARY #INGS
AIRCRAFT OESIUN XV-9A NUT CYCLE SPECIFICATIONS

RESEARCH AIRCRAFT, LIFT FAN VTOL AIRPLANE OETAIL
AD-621 684 SPECIFICATION@

XV-9A HUT CYCLE JESiANCM AO-63b 69
AIRCRAFT PROGRAM.' THE GENERATION OF A MILITARY

AD-638 366 SPECIFICATION FOti FLYING QUAý.ITICS
OF PILOTED V/STOL AIRCRAFT-MIL-F-

ROTOR BLADES(ROTANY WINGS) 53300..
CUMPONE0T TESTING �V9A NoT AD-725 746

CYCLE RESEARCH AIRCkAFT.
AU-621 361 STABILITY

E.TIMATED DYNAMIC STABILITY
SHROUDED PROPELLERS CHARACTERISTICS OF THE XV-SA V/STOL.

RESULTS OF 4IND TUNNEL TESTS OF RESEARCH PLANE,
A FULL-SCALE, 0IWG-HO4:NTED* TIP. AD-639 23i
IUiuNE DRIVEN LIFT FAN# IMPORTANT VSTUL AIRCRAFT

AU-'26 78b STADILITY DERIVATIVES IN HOVER AND
A COMPA8ISON OF OUCTEu PROPELLER TRANSITION,*

THEORY WITH BELL X-22A EAPERIMENTAL AD.64I 371
DATA* A STAdILITY AND CONTROL

AD-48o 9yb PREDICTION METHOD FOR HELICOPTeRS
AND STOPPABLE ROTOR AIRCRAFT,

SIMULATION VOLUME III; PRObRAMMER'b MANUAL..
SIMULATION OF HELICOPTER A1E0 ADo706 374

V/STOL AIRCRAFT; HLLICOPTEd A STABILITY AND CONTROL
Ai.ALYSIS REPORTo PREDICTION METmOU FOR HELICOPTERS

Ao-bO U2d AN.O STOPPABLE ROTOR AIRCRAFT.
SIMULATION¢ OF HELICOPTER AND VOLUME It: USER'S MANUAL..

V/STOL AIRCRAFT, VOLUME Ills PART AD-706 91d
Is COMPUTATIONAL 11ETHUDS ANALOG* A STAPILITY AND CONTROL
STUDY, EtUATIOdS OF MOTION OF PREDICTION METHOU FOR HELICOPTER$
VERTICAL/SmORT TAKL-OFF AND LANDING AND STOPPABLE ROTOR AIRCRAFT.
OPERATIONAL FLIGMT/AEAPON SYSTLM VOLUME IV: APPENDICES99

TRAINERS@ AD-706 919

0-20
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AERODYNAMIC STAdtL|TY AND AD-6q7 385

CONTROL/wIND TUNNfEL DATA
CORRELATIOIe ' TESTS

AD-726 103 GROUND AND FLIGHT TESTS, AV-9A
HOT CYCLE RESEARCH AIRCRAFT.'

STABILIZATION SYSTEMS ADw631 413
EFFECTS OF NEIGnTo INCRT|AO AND INSTALLED SYSTEMS FUNCTIONAL

U VELOCITY 04 C0tiT.(Oi PosER TEST SUMMARY.'
NEwUIREMENTS FUR VIOL AIRCRAFT. Auo6qS 99d

AD-623 IOU INSTALLED SYSTEMS FUNCTIONAL
FLUIDIC VORTEX ANGULAR NATE TESTS ON THE XV-SA RESEAiCH

SENSOR CONCEPT INVLSTIUATION FOR AIRCRAFT.
NELICOPTERS ANU v/bTOL AIRCRAFTe' AD-6S7 996AD-dT% 029

THRUST AUGMENTATION
STALL-WARNING INDICATORS - XV-4A VTOL RESEARCH AIRCRAFT

FLUIDIC STALL SNS1ING SYSTEM,' PROGRAMoO
AU.667 934 AD-435.tOb

STRUCTURAL PROPERTIES TRANSPORT PLANES
STRUCTUmAL ANALYSIS OF *ING DEVELOPMCUT AND TESTING OF THE C-

SECONDARY CUMPUNLN;Soo 142 VERTICAL TAKE-OFF PLANE.
AU-636 S74 AD-441 441

STRUCTURAL PROOF TEST PROGRAMO* XC-I1I2A VTOL.TIANSPORT PROGRAM,
AD-bqo 3%u AD-q82 075

XC-IqZA VTOL TRANSPORT PROGRAhe
SUBSONIC CHARACTERISTICS AD-q82 '2b

WIND TUAtNEL TEST REPORT XC-I14A VTOL TRANSPORT PROGRAM,*
CONVENTIONAL MOOELs LUO SPEED A00446 371
FORCE AND MOMENT DATA FOR THE AV-SA XC-IZA VTOL TRANSPORT PROGRAM..
RESEARCH AIRCRAFT. A1uq$6 982

AD-bS3 $&6 XC-IqZA VTOL TRANSPORT PROGRAM#*
WIND TUNNEL TEST REPORT AO-487 001

CONVENTIONAL HUDEL. HIGH SPEED XC-142A VTOL TRANSPORT PROGRAM..
(PACH 0 U.N TO 099 TEST DATA FOR AD-802 73U
THL XV-SA RESEARCH AIRCRAFV.

AD-653 S69 TURBOFAN ENGINES
ENGINL CONTROL SYSTEMS STUDY AS

SYMPOSIA APPLIEO TO INTER-ENGINE THRUbT
FLUID DY11AMICS OF ROTOR AND FAN CONTROL,'

SUPPORTED AIRCHAF7 AT SUBSONIC A0,709 411
SPEEDS.' WTF-N8 SINGLE ROTOR COMPRESSOR

AD-•66 226 DEVELOPMENT.'
AD-715 626

SYSTLPS ENGINEERING
XC-1%2A VTOL TRANSPORT PROGRAM.. TURBOJET ENGINES

AD-qS8 99U CALCULATED INSTALLED POOEN PLANT
PERFORMAHCE.e

TAILSIAIRCRAFT) AD-6'7 387
EMPENNAGE STRESS ANALYSIS

REPORT.' VIBRATION

D-21
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GROUND VIBRATION TEST RESULTS ON AD-715 315
XV-SA LIFT FAN RLSEARCH AINCRAFTe

Al)-.3b '89 *WATrV
GROUNU RESOOANCE TEST PLAN FOR DOWNWASH

AV-SA LIfT-FAN FL14HT HESEARCH ON VTOL WATER mOVERAIRCRAFT. EFFECTS# INCLUDING THE EFFECTS OF

AD-636 573 .WIND AND %AVES.0
AD-668 714tE I HT

vlEICHT At4ALYSIS OF AV-SA LIFT *#IND TUNNEL MODELS
FAN RESEARCH AIRCRAFT9 VERTICAL TAKE-OFF PLANES

AD-636 263 DATA REPORT FoR LTV LOW SPEED
FEASIILITY STUuY OF ADVANCED WIND TUNNEL TEST NUMBER IZJ, TEST

V/STUL PROPELLER TeCHNOLOGY.o OF HIGH MASS RATE VECTORED
AD-671 029 'PROPULSION FLOW MODEL.

AD-6I2 927
WIND TUNNEL MODELS ANALYSIS OF A LO SPEED WIND

DATA HEPORT FOR LTV Low SPEED TUNNEL TEST OF A HIGH MASS RATE
WIND TUNNEL TEhT NUMBER 174, TEST VECTORED PROPULSION FLOW MODEL.
OF HIGH MASS RATE VECTORED AD-613 198
PROPULSION FLO', MOVEL.

AD-bI? 921 *WIND TUNNELS
ANALY51S OF A LU4 SPEED WIND CORRECTIONS

TUtNNEL TLST OF A HIGh MASS RATE SURVEY OF V/STOL WIND TUNNEL
VECTORED PROPULSION FLOW MODEL. WALL CORRECTIONS AND TEST
AD-613 198 TECHNIQULSs

AD-429 OO
WINGS

STRUCTURAL ANALYSIS, ,4inG BASIC eWINGS
COMPONENTS OF tHL AV-SA RESEARCH AERODYNAMIC CHARACTERISTICS
AIRCRAFT. DEVELOPMENT OF A METHOD FOR

AD-653 565 PREDICTING THE PLRFORHANCE AND
STRESSES OF VTOL-TYPE PROPELLERS,.

*VISIBILITY AD-63b 951
PILOTS

EXPERIMENTAL STUDY JF PILOT STRUCTURAL PROPERTIES
VISIBILIIY FROMt A VTOL AIRISEA STRUCIURAL ANALYSIS, OING BASIC
CRAFT f•EAR THE OCEAN SURFACE,# COMPONENTS OF THL AV-5A REIEARCH

AD-661 2S3 AIRCRAFT@

AD-653 565
VERTICAL TAKE-OFF PLANES

EATERNAL VISIUILITY COITEPIA FOR VERTICAL TAKE-OFF PLANES
VTOL AIRCRAFT.* STRUCTUrlAL ANALYSIS OF OING

AD-65s 072 SECONDARY COMPONENTS..

OVORTICES AO-636 S7'
TRAILING EDGC

AN INVESTIQATIO14 OF THE TRAILING
VORTLX SYSTEM 4ENERATE) BY A JET-
FLAPPED AING OPERATING AT HIGH WING
LIFT COEFFIC|EilTI..

D-22
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0 H A0DTC aitAY %O 9AD46Ii71 9 A UICAT1Aoi OFflEH.OI 0-330

0A N~ltONI9N T ELCTD-E 'TOO * A "91C 'f5iNFT. V/ST
AIICCRAs 141,

*A1P~AE NGNENOSEAPPLICAT1,1N Of 'A AD 40-sf3037
NChANkRPiCTA~AL YOSOg sTABLIZER TO~

** AERODYANIC09TASI~T 'AD-'.7 1 'VTOL'.AIRCR5AND Ai/T AR AF

14 II~ov~ ticaA K AE-orr PLANES' *FPLIGHTI@ ýS OP OTIRALSsfl
44Lii 4,6 S4 6 Z4, i THE ACONROL iTHEO To033 316E, PR)CYNO

NAIRCAF VESIGN IV-YALIONFd ADF *,NA VECOREOC 'INUS A CO*LEV

* E¶TCLe l''O R:tl TAKE-OFF'PAE R~cINP~~ L ANES

AIRCAFT OlILAT PO AD-09'ill APPLIOCATION 07 ION' AO401in431
ATNEP-ANlSSOLE APRQUAC" 5 A01C'OASNTDOUSERITEbTONTCIQS

*APPIOACK N90 'ULTO E OAr*EPNELETATov V/STOL.
AXIRCRA1FT.(Ul'

AIRRA!TPASRCATIN, A.~q~20! *VERTICAL. TAKE-OFF PLANES
AN~iSALYSISOr -OFF 'PAD-0S 3T04O~TE .D-~o7

H~hLIN'QALIILSRO I'A"ENS9C NOURT9RO METAtIA SIUATO6K 11
"PAIRPLN DAItsLT~L ?-AIRE 35i I TRNSFEOTRS AND COO TLN ASRCRAM T
AM SPL iNSIATION41U) 'KfOMACt VUOERME 1UE).u)

OVENTICAL TAKE-OFF PLANES *VERGTSICA LTAKEOffRS~h

AN kVVtAL .STIS 6uA O f PC AD.O 1411 THEALC PRAED-HATE A90667 396
kjdh~NE~TTO A'I~4MS OGITUDINAL STAUILITY OrTL-WN OLM iVATuVL
VAOL VIRCTRED'Ryl Pul IN O #VRIA VAECTorC THRU EST TO.U

*,VER TSICAL TAHODE~'*E!CLTK.FF PLANES
CALCKORO'JN INSOTATION AD60'1 '397

AN ANALYICALj SOP 0 OfU AD-627 POW NDUER PLANT EFORNANCEF-8)3UO-

TH DYAMC OFARRAT'VERT ICAL TAKE-OFF PLANES

ANALSIS P %TL -. AD-O TatO
HANLIN QULIIESREO~fItINTLS. ClALUAEHATAD199
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CAL-;EMP *

-CALCUL-ATlED A9I GMT, AO4Sq 011 DOWINWAS" IMPINGEMENT A00640 Is$

4ALANCE 'ANI6 'OHEftT, of INefTfiAioU) DESIGN C4RITERIA FOR VTOL
'NVERTICAL TiKE.!orf PLAmES AIRCRh.Ati s.U I

*VERTICAL TAKEwOFF PLANES'
CIVI; AIERONAUTUCS',IOARO. AO!RjI 1046

PLANIG'SUOS SOLVTO ARDQWNWASN, TESTS OF 'THE, 10-420 46?
TRANSPORTATION SYSTEMS,v(U,), DWIA T.ANOEM DUCTtD,'PROPELLER VT 'OL

OSHURT TAKE-OFF PLANES RESEARCH AIRCRAFT-C~ ONI GURATIONS TO

A~CNApIOO OCTO AeRG95EVALUATE ENGINE INLETS' 017TICTII
CTZO A"60 195DEVICES AND STUDY 4ERODYNAIIC

PNoPELC6EWkTEOe(Y -WITHi &sELL 1.22 ;TgRrEPEN49#IU)
4' EPERIAENTAL-DATA.IU) *VgRjTICAL, TAKE-OIF PILANES

* 'jbhkOUDED PROPELLERS
DYNAMIC RESPONSE OF THE A'WOO 946'

CQHPARISON',OF * AO.467 983 vAC.)qý2A. TILT-RING VISTOI. AIRCRAFT
ýLOkGIT.UDIPJAL STAbli-ITY, To IN-FLIGHT CARGO IDELýIVERy AT 'SLOol
CkA44C1TEN.IS.TICS dF,.THRCE TILT-mING SPEESIU) O
VYOL. AIRCRAFT dE$I'.NSslU) sTRANSPQPRT PLANES

*VETIAI.TAE-OF'PLAESEFFECTS OFAIRFRAME 46D-462 792

COMP~ONENT. JtCSTING, XV-9A AD-627 361, GEOOLTRY ON DOWNAASH PRObLEM$ OF
,HOT :L'CYCLE II#ESEARCH *AIRCRAFrTe (U) TANDEM OUCTEOi-PROPELLER VToL

*VKI R1CAL ,TAKtý-OFF JILANESACHFOU
*VENTICAL 'TAKE-UFF PLANES

CYCLIC PITCH CONTROL ON AO40!,34 U68
A vISjTOL TILT *ING AIRCRAFT.I0b EFFECTS oF GUST AD-667 32i

*VETCLTAKE-OFF PLANES, VErLOCITY SPATIAL DISTRIeUTIONS Oiq

DATA REPORT FOR'LtV LOW AO.412 9127 VTOL AIRCRAFT#(Ul
SPEED W 'IND TU!4NEL'jE ST NumatiR, 1721 #VERTICAL TAKE-OFF PLANESI
PNTOPUL hIGN"' MASS kATE VECTORED EFcSO IHLF D7 7

.Pmlf&:'SokFLO# MOUiELsAUJ.).EFC$O 10LF m-8
OgVyiTVL T.A~CPOFF PLANES DEVICES ON V/STOL 'AIRCRAFT

PERFORMANCE. VOLUME IeIU0
DEVELOPMENT Of A METHOD *O45S VERTICAL TAKEeOFF PLANES

FOR PREDICtING THE PERFORmANCE AND
$TR~ESSES OFVVTOLTTPE EFFECTS oF HI4H-LIFT AD8675' '23
PRUPELLENS*IUI DEVICES ON V/STOL AIRCRAFT

OVERTICAL TAKE-OFF PLANES PERFORMANCEe VOLUME II.
WINS LIO6GRAPHY.,(U I

*DEVELOPMENT OF AOVANCEDf' AD-73O 52j *vERTICAL TAKE-OFF PLANES
TECHNIQUES FOR TME. IDENTIFICAT ION
OrVIYSTOL AIRCRAFT STASILITY AND EFFECTS of OEIGHT, AD"623 100
CONTROL PARAHETENSslIJI INERTIA, AND VELOCITY OR CONTROL

*VERTICAL TAKE-OFf PLAN IES POWER REQUIREMENTS FOR vTOL
AIRCRAFT, (Ul

DISPLAY AND RELATED AD-73 47 al VERTICAL TAKEaOFF PLANES
sysTem.RLOUIREMEI1TS FOR IFR S -TEEP

*APPROACHs(Ul EMPENNAGE STRESS AD4~l 384
'.DISPL.AY',SYSTEIIS ANALYSIS RCPORtTs..IU

$VERT ICAL TAKE-OFF PLANES

UNCLASSSF lE6
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*~ ~ 114cI CONTROL SyToSTC A#?q9C 'I)I FE#SzuI v TY

0TUD AS ~LICD "TO ITN16#EADVANCED V/,ySTOLý i, ,,PLLEN
TIU!TECNNOLOGYeU , U)I

;SAAEb*fAOIC £DAo-'34 835 !uASIRMITY STUDY. ON, ADAIA6 6l?

*VERTICAL TAKE-Off 4LAtES VIOL NLAý) ' CONTROLLING, PL:ATF9RN.0U)

RITINATED)STATIC 4gO A,36 ~ kt13ATk

STASIL1TT1AND, CONTROL. 4FpoSAC~k cOmTROL.@ Atoool, 42.4
CHARAC;CMIST.ICiseUI VIOL,,AIRtCRAFT,*,Uf

SWERICALTAK-OFF"LANS *ENTI'(LTAKE-Or, *LANES

* VAýLPATIION 0! G.EANgg A9;jIj6 AB FINAL DESIGN *EIGHT £D0-AS 9900
4 L'AP CONTROL 'SYSTEM FOR- TILT*IN REO V.(I

* tTL ICAT.U' VENTICAL TAKIC.-OFF PLANES,*
@,ETICL TKL-FF 'LAESFINAL SYSTEMS ANALYSIS 49-639 229

AN EVALUATION OF SEARC14 AD-.?) Ill' AND FLIGNT SIMULATION4 REPORT.

CHARACTERISTIC.ieUr 9VENTICAL TJKLUF PLANESK

FINAL SYSTEMS ANAL1SI.S AD-A39 230
AN CAPERINENTAL AD-SA) Gq6 AND FLIGITSIIULATIO14 NEPU0T.

INVESTIGATION OF THE LONGIIUQIhAL VOLULE 11,01UI
I)FuANIC STABILITY tINARACTENISTICS OVENTICAL TAKErUT? PLANES
Of A YU-NPLE ILToV&Nb VTOL
R@0IELol. rlms FINSHSCIFiCATjOm.(U) AD-434 ISI

eWENTICAL 'TAKE-OFT, PLANES eOVENTiCAL TAKE-OFT PLANES

:AN EMAEIMENTAL -STUDY *AD-471 'oil A FLIGHT INVESTIGATION AD-70? $31

GF -ILLEVIATING -THE LIMITS Qb4. Of LATERAL-DIRECTIONAL HANDLING'--I INIMUM-%FPEE VfbTYaLWINpTU~NNCL Q0ALITIE5 FOR V/STOL AIRCRAFT IN
TESTSIU LOW SPEED "ANEUVLRING FLIG"T940I
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