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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 pericd 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,

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

OFFICIAL

BERT B. STEGMAI JR. Z%

Administrator
Defense Documentation Center
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UNCLASSIFIED

LS REPORT BIBLIUGRAPHY SEARCH CONTROL NOe /720M07

AD=426 234
DAVID TAYLOK MODEL BASIN WASHINGTUN D €

RESVLTS OF A vTuL PROPELLER-TYPE AIRCKAFT TESTED [N

THE SUBSONIC WIND TUNNEL IN #» AIGHSPELD
CONFIGURATION,.

NOV 43 15pP BAMBER ) MILLARD Jo ;
REPTe NuU, DTMB=AERD=1062

UNCLASSIFIED REPORT

STUplES, MODEL TaSTSy ROTARY VINGS, HOVERING, LIFT,
DRAGs PITCH (MOTION), AERODYwAMIC CHARACTERIST(CS,

PERFORMANCE (ENGINEERING), SUBSONIC CHARACTERISTICS,
PROPELLERS (AER}aAL)

IDENTIFIERS: 1963

THE ABILITY OF 4 PROPELLER TO DEVELOP A FURCE
PERPENDICULAR TO THE AXIS OF ROTATION IS THE gAS)S
FOR A VTOL AIRCRAFT THAT APPEARS TO 8t CAPABLE OF
HOVERINGy AND AT THE SAME TIME TO gE SUPERIOR To
EXISTING TYPES OF vToOL AIRCRAFT IN HIGH=SPEED
PERFORMANCE. LOw=SPEED WIND=TUNNEL TEST RESULTS FOR
A MUDEL INDICATED A LIFT=DRAG RATIO OF & wITH
PROPELLERS WINDMILLING IN THE HIGH=SPEED
CONFIGURATION. FOR EXISTING VTOL AIRCRAFT, THg
MAXIMUM LIFT~DRAG ATTAINED IN A HIGH=SPEED
CONFIGURATIUN IS5 ABOUT 5. (AUTHOR)

UNCLASSIFIED

(vl

DESCRIPTORS: (eVeRTICAL TAKE=OFF FLANES, ODESIGN)y ROTARY
BLADES (ROTARY WINGS), WIND TUNNEL MODELS, FEASIBILITY

(u)
(v)

(u)
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UNCLASSIFIED f
DOC REPORT BIBLJOGRAPHY  SEARCH CONTROL Noe /40407

AD=426 498

CENTRE NATIUNAL D'ETUDES ET Ot RECHLRCHES AERQNAUTIQUES
BRUSSELS (BELGIuM)

PUWERED LIFT MOuUEL TESTING FOR GROUND PROXIMITY
EFFeCTS, {tu)

UCT 63 1y COLINyP Eo H
REPTe NU. TCEA Tuly
CONTRACT: DA9! B591EUCZ77!

UNCLASSIFIED REPQRT

SUPPLEMENTARY NOTc: :

DESCRIPTORS; (eVaRTICAL TAKE“OFF PLANESs GROUND EFFECT)?
MODEL TESTSy PERFORMANCE (ENGINEERING), JETS, LIFT,
PITCH (MUT[ON), AERODYNAMIC CHARACTERISTICS, PRESSURE"

MOMENTUM, GROUND EFFECT MACHINES, wIND TUNNEL MODELS (V)
JOENTIFIERS; 1933 {uU)

THE EFFeCT OF GROUND PROXIMITY ON THE PERFORMANCE

OF POWERED LIFT VEHICLES WAS INVESTIGATED ON SIMPLE
MUDELS USING TWU pJFFERENT TESTING MEVTHODSe SINGLE
ANO DOUBLE=JET MUDELS REPRESENTINo VTOL
CONFIWURATIONS ANy AN AIR=CUSHION MODel W#]TH
PERIPHERAL JET WERE TESTED BOTH IN THt WIND TUNNEL
WHERE A STATIOMARY PLATE IMMERSED IN THE FLOW WAS
USEU 10 REPRESENT THE GROUND AND ON A SPECIAL R1G
ALLOWING THE MODELS TO HE MOVED OVER A FIXED=GRUUWD
PLATEe THE LIFT AND CENTRE UF PRESSUR« LOCATION

HAVE BEEN DELTERMINED #ITH BOTH 1ECHNIWVUES FUR VAR[OUS
MODEL HEIGHTS AQOVE THE GROUND=PLATE UVER A RANGE OF
MUMENTUM COEFFICIENTS, RESULTS OBTAINED w]T4 gOTH
METHOUS ARE COMPAREVDs (AUTHOR) {Y)

UNCLASSIFIED /20007
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UNCLASSIFIED
00C REPORT BIBLIOGRAPHY SEARCH CUNTROL NQe /740M07

AD=426 785
GEMERAL ELECTRIC CO CINCINNATI OHJO

RESULTS OF WIND TUNNEL TESTS OF A FULL=SCALE,
, WING=MOUNTED, T]P=-TURBINE=DRIVEN LIFT FAN, v

- SEP 63 379P

CONTRACT: DA~44~]77=1C=584

PROJ: OA 1=D=]21401=D=}44

3 TASK: 1=U«12140]=0=14402
MONITOR: TRECOM TR=63=2]

UNCLASSIFIED REPORT

DESCRIPTARS: (®VERTICAL TAKE=OFF PLANESs SHROUDED
PROPELLERS) s (®SHROUDED PROPELLERS, ULESIGN),
: LIFTy FANS, AEROUYNAMIC CHARACTER ISTICS, GAS
; TURBINESy [NSTRUMENTAT[ON, MODEL TESTS, WIND
= TUNNEL MODgELS, DRAGy GROUND EFFECT, PEKFORMANCE
(ENGINEERING) ) EWUATIONS, MOTION,
EXPERIMENTAL DATA, DESIGN, PRESSURE, GAS FLOw,
TEMPERATURE» VELOGITY, MUMENTS, PITCH
; (MOTION)» THRUST, ACCELERATION, STRESScS,
TEST METHODSs THERMOOYNAMICS. )
IDENTIFIERS: X=353 ENGINES, LIFT FANS, (v

THE FULL=SCALE wING=TIF TURBINE=DRIVEN LIFT FaN WAS
MODEL TESTEL IN THE NASA AMES RESEAKCH CENTER
40=-FOOT BY 80=FQOT wIND TUNNELe THIS SERIES OF

TESTS HAS PROVIVED THE FIRST LARGE 5CALE TEST DATA
WITH FANS INSTALLED IN WINGSe DETAILED DISCUSSIONS
AND TABULAR DATA ARE PRE SENTED ON THt FOLLOWING:
WIND TUNNEL MODELY TSST INSTRUMENTATION, AND TEST
PROCEDURES AND KESULTHe ANALYSIS OF RESULTS
CONSIDERS THE BASIC AJRCRAFT PERFORMANCE (POWER
OFF)y FAN AEROQCYNANIC PERFORMANCE, FAW

THERMODYNAMIC PzR FURMANCEs FAN POWERED AJRCRAFT
PERFORMANCE, FAw MECHANICAL PERFORMANCE AND HARDWaRE
INSPECTIONe (AUTHOR) tv)
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UNCLASSIFIED

ODC REPURT 8IBLIUGRAFMY SEARCH CUNIROL Nu. /740M07

AD=431 566 }
PRINCETUN UNJY w y

SOME DYNAMIC ASPECTS UF STABILITY N OWeSPEEp FLYING |
MACHINES, (u)

NOV &3 59P ODUKESy THEOLOR Ae {CARBALLAL, -
JOSE Me TLION,PAUL Mo

CONTRACT! DA=44=177-TC=835
PROJ: DA=1eD=12140]wa=]42

TASK? 1=0=;21401=A=]4203
MONITOR: TRECOM TR=63=5¢

UNCLASSIFIED REPORT

A e i S NN

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eVuRTICAL TAKE=OFF PLANESs ADAPT]VE t
CONTNOL SYSTEMS), (eFLIGHT CONTROL SYSTEMS, VERTICAL ’
VAKE=OFF PLANES), STABILITY, PITCH (MOTION), FEEDLBACK?Y
DAMPING, DIFFERENTIAL EQUATIONS, MATHEMATICAL ANALYS1S,
ANALUG COMPUTEWS, TImg, PROGKAMMING (CUMPUTERS), LINEAR

SYSTEMSy SUBSONIC CHARACTERISTICS tu) -
IDENTIFIERS: 1963 (Ul {
THIS REPORT IS CONCERNED WITH A LINEAR TIME VARYING ;

APPROXIMATION TO THE pYNAMICS OF LOWSPEED FLYING i
MACHINESe SIMPLIFICAT]ONS AND APPROXIMATIONS ARE ~
APPLIED WIDtLY IN ORDER TO EMPHAS]ZE ESSENT]AL :
ASPECTSe THE RANGE UF TIME VARIATION IS DESCRIBED !
IN TERMS OF FROZEN SYSTEM LOCI OF THE ROOTS
CORRESPONDING TO THE PREDOMINANT MOUE OF A SYS(EM,
THE RATE OF THE TIME VARIATION S DESCRIBED IN

TERMS OF THE DEVIATION FROM THE FROZEN SYSTEM
APPROKIMATIONs AN ANALOG COMPUTER STUUY ¥AS MaADE 71O
SPECIFY QUANTITATIVELY THOSE RATES OF TIME VARIATIOA
WHICH CANNOT BE CUNSIDEREpR AS SLOW, THE

LONGITUDINAL DYHAMICS OF VTOL AJRCRAFT IS STUpDLED

AS AN EXAMPLE IN RATHER GENERAL TERMS,
APPROXIMATIONS anND THE APPLICATION OF RoOT LOcuUsS
METHOOS IN TERMS OF THE MOST SIGNIFICANT sTaBLITY .
DERIVATIVES LEAD TD A CONSTRUCT]ON DESCRIBING THE ?
BEHAVIOR OF THE O0SCILLATORY ROOTS DURING TRANSITION,
THE RESULTS ARE USED [N A DISCUSSION OF THE »
FOLLONING VARIABLE FEEDBACK CONFIGZURATIONS: DIRECT

FEEUBACK ADJUSTMENTSH, ADAPTIVE FEEDBACK . 4NL

PROGRAMMED FEEDGACK ADJUSTMENTS. {auTHOR) (v

UNCLASSIFIED /20n07
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, ; UNCLASSIFIED
DOL REPORT BIBJIUGNAPHY SEARCH CUNIROL Npe /20407
AD=447 33V ‘
GENERAL ELECTRIQ (O C{NCioNAT] UH| O

H
Av=“A LIFT FAN ﬁLlGdT ReSEARCH AIRCKAFT. tu)
OESCRIPTIVE NUTE: . QUARTERLY TECHNICAL PROGRESS KEPTs NOe
9y 16 NOV b3=15 FLB 646
APR by 1P
CONTRACT! 0A4Y4 17771C/le

i
UNCLASSIFJIED REPORT

¥

SUPPLEMENTARY N0712

DESCRIPTORS]  (oVEKTICAL TAKE=OFF PLANES RESEARCH
PROGRAM ADHINTISTHATIUN)y RESEAKLH PLANcS, pUCTED FANSS
VEsTuNy EJECTION 'SEATS, TURBOUJLT ENGINES) gRuunh SuPpPOR]
EQUIPHMENT, MUDEL :TESTS tu)
TOENTIFIERS; Va5 {AJRCRAFT, LIFT FAN, J=BS ENGINES (U

OURING THE NINTY JUARTERR (NOVENBER los 1964 10O
FEBRUARY 15, 1963) PRUGRESS UNDeR THE PROPULS|OUN
SYSTEM PROGRANM LNCLUDEDS: (!) SEVEWN TECHNICAL

+ PROWRAM RgPURTS [COMPLETED AND TRANSMITTED T TRECUM
WITH THe KREMAINDING UATA NECESSARY FOUR LOW SPEED
FLIWHT CLEARANCE JEARING COMPLETION; 12) REVIslOn
TO MAINTENANCE MANUAL COAPLETED: (31 PROPuL3IGN
SYSTEM SPAREL PASTS, QUANTITIES, PRJCE CONTRUL, ANy
AUTHORITY FUR USE ESTABLISHED W[TH TRLCOM; {4)
SPARE Ju5 ENGINzS, UNt LIFT FaN, ONE PITCH FAN
PLUS ENGINE AND FAN SPARE COMPONENT> PACKAGED +OR
SHIPHENT TO cDwaRyS: (%) PROVIDED PRrROPULSION
SYSTEM SUPPURT pURING AIRCRAFT GROUND TESTS: AND
(6) PREPARATION FuR FULL SCALE WIND TUNNEL TEST
AAS COMPLETED [N TERMS UF DETAIL TEsT PLAw,
INSTRUMENTATION, TEST FIXTURES, AND DATA rEvUCTION
PROGWRAMe (AUTHOR] tuy

UNCLASSIFLED /20407
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UNCLASSIF[ED

o

DOC REPURT 818LI1uGRAPHY  SEARCH CONITRUL N J4unpey l

AD=452 792 |
KELLETT AIR.RAF{ CORP PnILAVELPHIA PA

EFFECTS OF AIRFRAME GLOMETRY ON DOWNWASH PRUBLEMS OF
rANUEM,DUcTao-P§0PELLaR VTOL AIRCRAFT. Ul

DESCRIPTIVE NUTE:I REPTe FOR JUL 61=MAY 63

JAN 64  11Ep PRUYNyXICHARD we
REPTs NO« 1797806
CONTRAGT: NOw=614u926

1

UNCLASSIFIED KEPORT

SUPPLEMENTAKY NOTH:

DESCRIPTORS; eVERTICAL TAKE=OFF PLANES, DULTED FANS)
(#DUCTED FANS, DUWWHASH), MUDEL TESTS, SROUNyY EFFECT,
PERFORMANCE (ENGINEERING), AERODYNAMIC CHARACTERISTICS,
INTERFERENCE, 0UQTS, DEFLECTION, FLUID DYNAMIC ,
PROPERTIES, AEROUYwAMIC CONFIGURATIONS, DUCT INLETS (W) ‘ :
IDENTIFIERS; TANUL® PRUPELLERS tv)

A FULL SCALE HAUF=WMULEL SIMULATION OF A DUAL TANDEM
DUCTEL PROPELLER VTOUL AIRCRAFT HAS dEelN TESTED AT
HEIGHTS OF LESS |THAN TWO DUCT DIAMETENS AYOVE SAND
AND NATER TERRARN: UATA ON TERRAIN TRANSPURT,
TERRAIN CAVSED AlRCHKAFT DaMAGE, FLOW rlELD
MEASUREMENTS ANy DUCTED PROPELLER PERFORMANCE WERE
OBTAINEUe THESE TESTS WNERE CONDUCTED AT PROPELLER
DISC LOADINGS UP U 6U POUNDS PER SWUARE FOOT WITh
VARIOUS AJRCRAFT CONFIGURATIONS AND LUCTEY PROPELLENR
ORIENTATIONDs THE DUAL TANDEM CUNFIGURATION WS
FOUND TU CAUSE 4 >JuNIFICANT [NCRELASE IN DOWNyASH
PROBLEMS COMPARED TU [SOLATED PROPELLELR
CONFIGQURATIUNS PREVIOUSLY TESTENDe REDJUCED
PERFORMANCE s SEVERE ENGINE AND PRUPELLEK VAMAGE AwD :
AN OSCILLATING AERODYNAMIC INTERFERENCE WERE
EXPERIENCEDs SEVERAL PROMISING DEVICES TU

- ALLEVIATE DUwWNWASH PRUBLEMS WERe EVALUATED
{AUTHOR) tv)

< ) UNCLASSIFLED /20M07
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UNCLASSIFIED
p0C REPORT BIBLIVUGRAPHY SEARCH CONTROL Ny« /740407

AD=453 315
ROYAL AIRCRAFT ELSTASL|SHMENT FARNHOROUGH (ENGLAND)

THE STATIC PRESSURE DISTRIBUTION AROUND A CIRCULAR
JET EXHAUSTING NORMALLY FROM A PLANE wALL INTO AN
AIRSTREAM, ()

AUG 64 7P BRADBURY,Le Jeo S¢ ;W00D,
M. Ne :

REPTe NOe TN AERUZ974
UNCLASS{FIED REPORT

SU7 JLEMENTARY NOTE:

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES: LIFT), (®JETS,
AXIALLY SYMMETRIC FLUW)y PRESSURE, DISTRIBUTION
BOUNDARY LAYER, THICKNESSy REYNOLDS NUMBER, AERODY~AMIC
CHARACTERISTICS, WINGS, WIND TUNNEL MODELS, VELOCITY,
MEASUREMENT, INTERFERENCE v

MEASUREMENTS HAVE BEEN MADE OF THE STATIC PRESSURE
DISTRIBUTION ON THE WALL AROUND A CIRCULAR JET
EXHAUSTING NORMALLY FROM ONE wALL OF A WIND TUNNEL
INTO THE MAINSTREAM FLOW THROUGH THE TUNNELe THE
MEASUREMENTS SHUW THE WAY IN WHICH THt PRESSURE
DISTRIBUTIONS VARY AITH THE RATIO OF JET TO FREE~
STREAM VELOCITY AND ALSO SHOW THE REGLONS ON THE walLb
WHICH CONTRIBUTE MOST TO THE OVERALL SUCTION FORCE ON
THE WALLe THESE OVERALL SUCTION FORCES ARE SHOWN

To BE OF THE RIGHT ORDER OF MAGNITUDE TO ACCOUNT FOR
THE LIFT 055 OuWSERVED ON MODELS OF DIRECT JET LIFY
VTOL AJRCRAFTs THEORETICAL WORK ON THE PROBLEM

IS SBRIEFLY DJSCUSSED AND IT 1S SHOWN THAT A
PARTICULARLY SIMPLE MODEL OF THE FLOW WHICH HAS
PREVIOUSLY BEEN SUGGESTED ON A NUMBER OF OCCASIONS 1S
NOT REALLY ADEQUATEe SOME ODETAILS OF AN ALTERNATIVE

MODEL WHICH IS PROVING MORE SUCCESSFUL ARE GIVEN,
(AUTHOR) (Ul

UNCLASSIFIED /20407
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AD=455 562
s AIR FORCE AERO PROPULSION LAB WRIGHT<PATTFERSON AFS
4 OHIUV

3 TEST RESULTS OF RESEARCH FOR RAPID SITE PREPARAT{ON
8 FOR VTOL AIRCRAFT. tul

- DESCRIPTIiVE NOTE! REPTs FOR AUG 62~AUG 64,
E-: MOV 64 41p VASILOFFyAe 3

B REPTs NOe [DR&Y4 104

PROJ: 8174

TASKS BR17401

k: UNCLASSIFIED REPORT

3 SUPPLEMENTARY NOTE:

CESCRIFTORS: (oLANpInG FIELDSy PREPARATION), (eVERTICAL
TAKE=OFF PLANES, LANDING FIELDS), SITE SELECTION, sOjb
MECHANIC5, BLAST, AFTERBURNERS, TURBOJET ENGINES, busT

: SPRAYS, AREA COVERAGE. AJR DROP OPERATIONS, POLYESIER
1 PLASTICSy BOKIC ACIDS, FEASIBILITY STULIES, EPOXY

PLASTICSy RESORCINUL, FORMALDEHYDE, GLASS TEXTILES,

ISOCYANATE PLASTICS, CONCRETE, SODIUM (OMPOUNDS:

SILICATES, ZIRCONUM, CEMENTS, CERAMIC MATERIALS)

4 CONSTRUCTIQN ()

3 IVENTIFIERS: X=14 AIRCRAFT, J=85 ENGINES )

TO OPERATE VTOL AJRCRAFT IN REMOTE FRONTeLINE
AREAS, SITES MUST Bt PREPARED TO PREVENT FLYING
FORGIGN OBJECTS FROM DAMAGING THE AIRCRFT. RESEARCH

: NAS CONOUCTED TU DITERMINE WHETHER ANY QUICK=SETTING
§ S0IL HAKDENERS COULD wITHSTAND THE BLAST ENVIRONMENT
1 OF THE YTOL AFTERBURNERe SAMPLES OF NUMEROUS

MATERIALS WLRE TESTED 1IN A SPECIAL VTOL TEST

FACILITY CONSISTING OF A J=85=5 JET ENGINE wilTH
AFTERBURNER THAT COULD BE ROTATED TO A VERTICAL
POSITION TO DUPL]CATE GROUND CONDJITIONS IMPOSED BY

THE VTOL JET BLASTe A FASTCURINGL, SPRAYABLE,

RESIN FORMULATIUN ¥AS DEVE.OPED ANp TESTED, AND SULL"

p SCALE TESTS WERc MADE WITH AN X=14 VTUL AJRCRAFT,

4 (AUTHUR) {u)

)

UNCLASSIFIED /20407
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UNCLASSIFED
DDC REPORT 8IBLIUGRAPHY SEARCH CONTROL Nue /20M07

AD=461 ul7
GENERAL ELECTRIC CO CINCINNAT] OHlO

AV=5A LIFT FAN FLIGHT RCLSEARCH AIRCRAFT. )

DESCRIPTIVE NOTE: QUARTERLY TECHNICAL PROGHESS REPTe NOeo
10y 17 FEB=15 MAY 64,
JUL 4y v
CONTRACT: DA4Y 17277C71y

UNCLASSIFIED REPOKT
SUPPLEMENTARY NOTc:

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANE>» RESEARCH
PROGRAM ADMINISYRATION)» (ORESEARCH PLANES, VERTICAL
TAKE=OFF PLANES), TURBOJET ENSINES, DUCTED FANS, SPARE
PARTS, MUDIFICATION KITS, CAPTIVE TESTS, WIND TUNNEL
MODELS, DESIGN, LUADING (MECHANICS), ACTUATORS, FL}1GnT
TESTING, NOSE WHEELS, TAXIING, LANDING GEAR,
MALFUNCTIONSy LIFT, CORRECTIONS, EJECTION SEATS,
RESONANCEy INSTRUMENTATION, MAINTENANCEs STAsILITY,
FLIGHT CUNTRUL SYSTEMS, STRUCTURAL PROPERTIES,
TEMPERATUREY RELIAGILITYy HOVERING, SIMULATION, WEIGHT,

FLUTTER {V)
JOENTIFIERS; V=5 AJRCRAFT, J=85 ENGINESs LOUVERSs LIFT
ENGINES {T})

PROPULS1ON SYSTEM DELIVERIES WERE COMPLETED WiTH
ACCEPTANCE UF TnE LAST SPARE LIFT FANe FAN SPEED
VTOL AND CTOL FLIGNT CLEARANCE WAS REWUESTED AND
GRANTED FOR A/C NUMBER TWOo LIFT FAN AND JB85

SPARE PARTS WEKe SHIPPEUL TO EDWARDS AIR FORCE

BASEe NUMYER 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 LOADING [N THE EXIT
LOUVER ACTUATIOw SYSTEMs BOTH AIRCRAFT COMPLETED
SYSTEMS FUNCTIONAL TESTS AT SAN DIEGOe A/C

NUMBER TWO WAS SHIPPED TO EDWARDS AFB TO bEGIN
FLIGHT TESTS AND A/C NUMBER ONE WAS SHIPPED To
NASA=AMeS FOR #INp TUNNEL TESTING, NOSE WHEEL
SHIMMY ENCOUNTERED DURING TAX] TESTS CAUSING AIRCRAFT
DAMAGE. NOSE GEAR REUVESIGN AND SUCCESSFUL DYNaMIC
AND STATIC TEST> WERE COMPLETEDs A 5YSTEMS FAJLYRE
EVALUATION ®wAS CONDUCTED ON THE FLIGHT SIMULATOK 10
ESTABLISH EMERGENCY PROCEDURESs A/C DAMAGE AS A
RESULT OF NOSE GEAR FAILURE ¥AS CURRECTED.

{AUTHOR) ty)

9

UNCLASSIFIED /10M07




UNCLASSIFIED
DDC REPORT BIBLJUGRAPHY SEARCH CUONTROL Noe /720M07

AD=461 447
LING=TEMCO=VOUGHT INC DALLAS TEX LTV VOUGHT AgRONAUTICS
DIV

XC=142A VTOL TRANSPURT PROGRAM. (V)

DESCRIPTIVE NUTE: MONTHLY PROGRESS REPT. g
SEP 64 29P '
CONTRACT: AFJ33 657 7868

UNCLASSIF(Ey REPORT

SUPPLEMENTARY NOTe:

DESCRIPTORS; (eTRANSPORT PLANES, VERTICAL TAKE=OFF
PLANES) s (®VERTICAL TAKE=ORF PLANES, TRANSPORT PLANES) e
FLIGHT TESTING, PERFURMANCE (ENGINEERING), TAX]ING,
ATRCKAFT EQUIPMENT, SPARE PARTS, MANUFACTURING
METHODS (V)

J[DENTIFIERS; C«142 AIRCRAFT, VTOL tw

A MAJOR MILESTONE WAS ACCOMPLISHED wITH ACHIEVEMENT
OF THE FIRST FLIGHT OF THE XC~142a, THE

FLIGHT, MADE ON THE 2 AIRCRAFT, wAS 38 MINUTES |w
LENGTH DURING WHICH TIME THE AIRCKAFT HANDLING
CHARACTERISTICS WERE CHECKEL AT AN ALTITUDE OF 10,000
FEET AND A SPEEY UF APPROXIMATELY 150 KNOTS, WITH
LANDING GEAR DOnwN THROUGHOUT THE ENTIRE FLIGHT
TAKEOFF AND LANLING WERE MADE WITH WInG AND FLAPS AT
10 VEGREESe THRUUGHOUT THE FLIGHT, THt AIRCKAFT
DEMUNSTRATEYU SMOOTH RESPONSE AND STABLE AERODYNAMIC
CHARACTER]STICSs SEVERAL OTHER ITEMS UF

SIGNIFICANCE WERE ACCOMPLISHED IN THE OVERALL TEST
PROGRAMe HIGH SNEED TAX] TESTS ON THE 2

AIRCRAFT NERE ACHIEVED! THE 50~HOUR TIE~DOWN TEST ON
THE | AIRCRAFT wAS COMPLETED, AS WELL AS THE
TEARDOWN INSPECTION OF TRANSM]SSION AND PROPULSION
SYSTEM COMPUNENTS. {(AUTHOR) (u)

UNCLASSIFIED /20m07

- ,k-i L

[PORp—




1oy SHESIHA

UNCLASSIFIED
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AD=461 455
GENERAL ELECTRIC CO CINCINNATI 0HjQ

XV=5A LIFT FAN FLIGHT RESEARCH AIRCRAFT. (V)

DESCRIPTIVE NUTE: QUARTERLY TECHNICAL PROGKESS REPTs NOo
11y 1o MAY=15 AUG b4
OCT 64  129pP
CONTRACT: DA44 17277C71s

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTe:

DESCRIPTORS: (eVeRTICAL TAKE=OFF PLANES,; RESEARCH
PROGRAM ADMINISTRATION)y (®RESEARCH PLANES, RESEARCH
PROGRAM ADMINISTRATION)y DUCTED FANS, DESIGN,
ENGINEERINGy TURBOUET 7NGINES, STABILITY, FLIGHT cUNTROL
SYSTEMS, SIMULATION, A,RFRAMES, TEMPLRATUREL, WINUD TUNNEL
MODELS, MODEL TESTS, HEAT TRANSFER, COULING,
RELIABILITYs» MANUFACTURING METHODS, CAPTIVE TEsTS,
FLIGHT TESTING, PERFORMANCE (ENGINEERING), HANDLING,
MANEUVERABILITY, HOVERING, COMPRESSORS, STALLING,

3 LANDING SEAR) NOSE WHEELS, TAILS (AIRCRAFT),

- EXPERIMENTAL DATA, GRAPHICS tun

IOENTIFIERS: ve5 AJRCKRAFT, J=85 ENGINESs VANES (v)
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THE LATERAL CONTROL INVESTIGATION WAS COMPLETED

WITH THE STATIC LOAD TEST SUCCESSFULLY COMPLETED AT

SAN DIEGO, THE NECESSARY HARDWARE MANUFACTURED

AND MODIFICATION TO AJRCRAFT NUMBER 2 COMPLETED, #ITH

EDWARDS VERTICAL THRUST STAND PLUS FLIGHT TESTING

VERIFICATION OF THE INCREASED LATERAL CONTROL PUWER,

FULL SCALE WIND TUNWNEL TESTING WAS COMPLETED wITH

AIRCRAFT NUMBER 1, AND THE AIRCRAFT RETURNED 70

EOWARUS FOR PREPARATIUN FOR FLIGHT TEST. LIFT

FAN INLET VANE FAJLURES NERE EXPERIENCED DURING THE

Y[Nu TUNNEL TESTS, MOpDIFICATIONS DESIGNED,

| MANUFACTUREUy AND TESTED TO ESTABLISH A FLIGHT

'} ENVELOPE, POTENTIAL LONGITUDINAL TRIM PROBLEMS

3 WERE SEEN DURING THE wIND TUNNEL, A HURIZONTAL TAlL
- SLAT AND INSTRUMENTATJON BOOM FOR MLASURING TAlL

ANGLE OF ATTACK WERE DESIGNED AND INSTALLED ON

. AIRCRAFT NUMBER 24 THE NOSE WHEEL SHIMMY

INVESTIGWATION WAS COMPLETED AND MODIFICAT]ONS

. ACCOMPLISHED ‘TO THE AIRCRAFT WHICH ALLOWED SUcchssFyl

; CONVENTIONAL FLIGHTS TO COMMENCE MAY 25, 1964,

£ INITIAL HOVER FLIGHTS BLGAN ON JULY L6y 1964,

A JB5 STALL INVESTIGATION WAS CONDUCTELD 25 4

RESULT OF SEVERAL COMPRESSOR STALLS EXPERJENCEV
DURING FLIGHT,
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AD=475 41¢ 172 20/4
NAVAL POSTGRADUATE 5CHOOL MUNYEREY CALIF

AN ANALYSIS OF eroUwD EROSION CAUSED oY JET DOWNWASH
IMPINGEMENT {v)

DESCRIPTIVE NUTE; MASTER'S THES IS, )
6% 1oyp SHUTER,DAVID v

UNCLASSIFIED REPORT _ .

PESCRIPTORS: (eDOWNWASHs SVERT[CAL TAKL=OFF

PLANES), EROSION, SHURT TAKE=OFF PLANES, LANDING

FIELDSy AERODYNAMIC LOADINGy AERODYNAMC
CHARACTERISTICS, FLOW FIELDS, JET PLANES, FLulp

FLOW) BOUNDARY LAYER, YHEORY, EXHAUST NOZZLES,
EXPERIMENTAL DATA, MATHEMATICAL MODELS, TERRAIN,

LIFTy ORAG, PRESSURE, NOZZLES, HAZARUS,

SAFETY tu)
IOENTIFIERS; FORTRAN, THESES v

RECENT INTEREST IN MILITARY VTOL/>TOL AIRCRAFT
EMPLOYING UNPREPARED LANDING SITES WAS LEp 70
INTEREST [N THE PROBLEM OF LANDING SUKFACE EROSION,
SURFACE EROSION 15 CAUSED BY THE AERODYNAMIC FORCES
ON GROUND PARTICLES EXISTING WITHIN THE FLOA FIELD oF
AN IMPINGING JETs THE INVISCID FLOW FIELD IS
DISCUSSED AND THE VISCOUS GROUND BOUNDARY LAYER IS
ANACYLED UTILIZING 8OTH THEORY AND AVAILABLE
EXPERIMENTAL DATA. A MATHEMATICAL MODEL OF THE
PROCESS OF ENTRAINMENT OF GROUND PARTICLES 1§
CONSTRUCTEDe EROSION RATES IN THE FURM OF EROSION
PROFILES ARE PREDJCTED FOR SELECTED JeT CONFIGURAT]ON
AND TYPES OF TERRAINe A CRITERIUN FOR ENTRAINMENT, ‘
DVE TO BOTH LIF1 AND DRAG, NAS FOUND AND PRESENTED

FOR SELECTED DISTANCES FROM THE JET CcNTERLINEe

(AUTHOR) (W)
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AD=430 ¥9» 2074 373
THERM AUVANCED KRESEARCH INC 1THACA N Y

A COMPARISOUN OF DUCTED PROPELLER THEORY %]TH BELL XK=
22A EXPERIMENTAL UATA, (V)

" DESCRIPTIVE NOTE!: FINAL RERTey
. DEC 65 15P HOUGH ,GARY Ke {KASKEL,
ALVIN Lo
- REPTe NOse TAReTR=6510
CONTRACT: NONR=4357(u40)
PROUV:! NR=212-102

UNCLASSIFIED KREPORT

DESCRIPTORS: (eSAROUULED PROPELLERS, PRESSURE},
{oVERTICAL TAKE=UFF PLANLS, SHROUDED PROPELLERS),
LEVEL FLIGHT, THREE=~UIMENSIONAL FLOW, THEORY,
MATHLMATICAL PREODICTION, DUCTED BOLIES, WIND
TUNNEL MODELS>, MyUDEL TESTS,
PERFURMANCE(ENGIWEERING)y EXPERIMENTAL DATA,
DISTRIBUTIONs RESEARCH PLANES) MATHEMATICAL
MODEWS,y VUCTeD BODLIES, VORTICES) THICKNESS,
CAMBER, RING WIN3S, AERCDYNAMIC LOADINus THRUST)
PITCH(MOTION), MUMENTS, CYLINDRICAL BOLIES,
PROPELLERS(AERIAL) ) SHROUD RINGS, AEROLYNAMIC
CONFIGURAT[ONS (u)
IOENTIFIEKS: X=22 AIRCRAFT (u)

FOR THE FURWARD FLIWHT REGIME, A LIMITED COMPAR}SON
IS MADE BETWEEN THEURETICAL PRELDICTIONS OF pUcT
PRESSURE DISTRIWUTIUONS AND DATA OBTAINED FROM ONEw
THIRD AND FULL SCALE MOUEL TESTS OF THE X=22A
DUCTED PRQPELLER UNITe THE THEORETICAL
CALCULATIONS AR: BASED YUPON PREVIOUS >TUDIES oF
DUCTED PROPLLLERS wlTH FINITE BLALE NUMBER, IT IS
FUUND THAT THE THEORY IS IN RELASONASLE AGREEMENT aliH
EXPERIMENT AND GENERALLY TENDS TO UNDwRESTIMATE THE
MEASURED PRESSUKESs ALSOy THE CHARACTERISTIC SHAPE

. OF THE PREDICTEL UISTRIBUTION AGREES WELL W#ITH TKE
MEASUKEV DISTRIGBUTION, tv)
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3 E . AD-482 (73 13 13/8 :
E LTV VOUGHT AERONAVTICS DIV cINGe T;Mco.vouuﬂr INC uALLAS '
- TER ?
i XC~i42A VTOL TRANSPORYT PROGRAM. ‘)
Py

] DESCRIPTIVE NUTE: MONTHLY PROGRESS REPTe NOs 29, MAY 64,

k s HAY 64 33P S

E CONTRACTS AF 33(657)=7868

1 UNCLASSIFIED REPORT

:

K DESCRIPTORS: (®VERTICAL TAKE=OFF PLANESs» ®TRANSPORT

4 PLANES), TILT WINGS, PRODUCTION, CALIBRATIUN,

o CHECKOUT PROCEDURESy SCHEDULING,y FLIGAT CONTROL

4 SYSTEMS, HEAT TRANSFER, GEARS, FLIGHT TESTING, ,
3 LANDINGS, FUEL SYSTEMS, STATICS, DROP TESTING |
3 PROPELLERS(AERIAL), wUALITY CONTROL, CAPTIVE

k. TESTS W)

1 IDENTIFIERS; C=142 AIRCRAFT L'}

3 XC~1424 VTOL TRANSPORT PROGRAM,

3
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UNCLASSIFIED
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AD~484 131 173
PITTSBURGH UNIV WASHINGTON D C RESEARCH STAFF

RESEARCH AIKCRAFT, AV=5A. i
DESCRIPTIVE NOTE: INTERIM REPT,

- APR &6 12p

CONTRACT: 0A=H9=186=AMC=214(V)

MONITOR: AMC TIR=18¢le3sl

UNCLASSIFIEU REPORT

, DESCRIPTORS: (®RcSEARCH PLANES, VERTICAL TaAKE=QFF
PLANES), (#VERTICAL TAKE=OFF FLANES, DUCTED
FANS)y DESIGN, AJRFRAMES, SUBSONIC FLOwW,
TURBUJET EHGINES, LIFT, THRUST (u)
i IDENTIFIERS: J=83 ENGINES, V=5 AIRCRAFT tu)

. THIS REPORT TRACES THE DEVELOPMENT OF THE XVeg5A

1 RESEARCH AIRCRAFTe THE AIRCRAFT, THOUGH PURELY

] EXPEPIMENTAL, DEMONSTRATES THE PRACTICABILITY OF

I VIOL LIFT<FAN PROPELLED FLIGHT, COMBINED wlTH

| CONVERSION FROM THE vTOL MODE TO THE CTOL MODE

AND FLIGHT IN THE PURELY CONVENTIONAL MODE. THE

‘ XVebA 15 AN ALL=METAL, TWIN ENGINE, GAS~

; PROPELLED, SUBSUN[Cy¢ TRI=FAN) TRICYCLE LANVDING GEAR,

; VIOL/CTOL AIRCRAFT, IT IS 44e52 FT, LUNG, ITS
WINGSPAN 1S 29.43 FTe, AND ITS HEIGHT TO THE TOP OF
THE VERTICAL STASILIZER IS 14475 FTe 1T 1S POWERED

‘ BY TWU J85=5B TURBOJET EMGINES. ITS TwO
X353=5 WING FANS(LIFT) ARE 62.5 [INe I

g X DIAMETERe 1T7S X373-A NOZE FAN (PITCH
;

BT s ar s o e i st b n o e e

CONTRUL, AND LIFT) IS 36 INs IN DJAMETER ANp 15
LOCATED IN THE NOSE AHEAD OF THE COCKPIT, ALk FANS
ARE OPERATED BY DIVERTING ENGINE EXHAUST GASES
THRUUGH CROSSOVER DUCTS TOo THE TIP TURBINES ON THE
RIMS OF THE FANS. THRUST LOUYERS BELUW THE FANS
CONTROL THE THRUST GENERATED bY THE REVOLVING FANS
AND EAHAUST GASES, MODIFICATIUNS SUGGESTED AS A

. RESULT OF TESTS ARE BEING MADE AND POSSIBLE MJLITARY
APPLICATIONS OF LIFT=FAN PRINCIPLES OF PROPULSION TO
HEAVY AIRCRAFT ARE BEING MADE. (AUTHOK) (u
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AD=482 425 1/3
LTV VOUGHT AERONAUTICS DIV LING=TEMCO=VOUGHY INC DALLAS
TEX

XC=142A VTOL TRANSPQORT PROGRAM. tu)

DESCRIPTIVE NOTE: MONTHLY PROGRESS REPTe NOos 259 FOR JAN
64
JAN 64 J2°P
CONTRACT: AF J33(657)=7ué68

UNCLASSIFIED REPORT

DESCRIPTORS; (oVERTICAL TAKE~OFF PLANESy eTRANSPORT
PLANES) ) DESIGN, SCHEDULINGy TEST METHODS,

FLIGHT TESTING, AIRPLANE MODE.S) TEST EQUIPMENT,

FLIGHT CUNTRUL SYSTEMS, AIRFRAMES: VIBRATICN,

EJECTION SgATs, SPARE PARTS, GROUND SUPPORT

EQUIPMENTs AIR FORCE TRAINING, AIR FORCE

PROCUREMENT, ASSEMBLINGy AIRCRAFT EQUIPMENT,

GROUND EFFECT (V)
IVENTIFIERS: C~i42 AINRCRAFT (V)

XC~142A VTOL TRANSPORT PROGRAM,

16

UNCLASSIFIED /20407




UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL Nus /40M07

AD=486 371 1/3 _
LTV VOUGHT AERONAUTICS DIV LING=-TEMCO=YOUGHT [NC DALLAS
TEX

XC=1492A VTOL TRANSPURT PROGRAM, (v

DESCRIPTIVE NOTE: HMONTHLY PROGRESS REPTes NO, 50 FOR fEB
660

FE3 66 16P
CONTRACT?! AF 33(657)=7g868

UNCLASSIFIED REPORT

DESCRIPTORS: (#VERTICAL TAKE=OFF PLANES, ®TRANSPORT
PLANES), RESEARCH PRUGRAM ADMINISTRATION,

SCHEUULING, TRANSMISSIONS, TILT WINGSy FLIGHT

TESTINGy TIME, TAXIING, TAKE~OFF, HOVEKING,

WATER, RUNWAYS, RUBBER COATINGS, MEMBRANES,

LANDING MATS, ACIUATURS, DE=ICING SYSTeMS,

THRUST, PRUPELLERS(AER]AL) (u)
IDENTIFIERS; C=142 AIRCRAFT (V)

A TOTAL OF 141 FLIGHTS AND 20.5 FLIGHT HOURS wERE
ACHIEVEDe THESE FLIGHTS INCLUDED TAX! RUNS AND

STOL OPERATIONS #ITH WATER ON THE RUNWAY, THE FIRST
VERTICIRCUIT AT N[GHT, STOL PASSES aND HOVER OQVER
WATER, OFF=RUNWAY TESTS VGRTICAL LANDINGS ON A
RUBBERILED MEMBRANE AND STOL AND HOVER WORK OQVER
FORWARD AREA LANDING MATSe THE CATEGORY | FLIGHT
TOTAL REMAINED AT 191 FLIGHTS AND |36 HOURS AND 25
MINUTES OF FLIGHT TIME WHILE THE CATEGORY 2 FLIGHTS
NUMBEREU 46 FUR 54 HOURS AND 24 MINUTLS OF FLIGHT
TIMEs TOTAL TIMe UN THE FOUR AIRCRAFT AMOUNTED 7O
237 FLIGHTS FOR 190 HOURS AND 49 MINUTES., V)

17
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AU=486 942 173 175

LTV VOUGHT AERONAUTICS DIV LING-TEMCO«VOUGHT [NC pALbLAS
TEX

XC=142A VTOL TRANSPOURT PROGRAM. i
DESCRIPTIVE NUTE: MONTHLY PROGRESS REPTe Nu, 48 FOR DEC

65,
DEC 45 16°P HESSEsWe Jo

CONTRACT: AF 33(657)~7868

UNCLALSIFIED REPORT

DESCRIPTOR%: (eVERTICAL TAKE~OFF PLANES» ®TRANSPORT

PLANES)y PERFORMANCE(ENGINEERING),y FLIGHT

TESTING, TURBOPROP ENGINES, ACOUSTIC PROPERTIES,

THRUST, STABILITY, STATICS, FLIGHT CONTROL

SYSTEMS, AUTUMATIC, SYNCHROSy FLAPS, DUCY

INLETS, LEADING zDWEs PROPELLERS(AERIAL!,

GROUND SUPPORT EwU]PMENT {3
JOENTIFIERS; C»142 AIRCRAFY tu

DURING THE MONTH, NUe ! AIRCRAFT MADE A TOTAL OF

14 FLIGHTS FOR 9 HOURS 33 MINUTES FLIGHT TINME,
BRINGING THE TOTAL CUMULATIVE TIM& FOR THE AIRCKAFT
TO 50 HOURS 16 MINUTES IN 69 FLIGHTSe SIGNIFICANT
FLIGHT TEST ACCOMPLISHMENTS DURING THE MONTH INCLUDEP
ACOUSTICAL HEASUREMENTS) ENGINE JET TrARUST
DETERMINATION, FLYING QUALITY EVALUATION, OFF«FLAP
PROGRAMMING, ANU LONGITUDINAL STATIC STABILITY
INVESTIGATIUNSs AT THE END OF THE REPORTING

PERIOD, A TOTAL OF 18 PERSONS HAD FLO#N THE XC=

142A AIRCRAFT IWCLUDING T%O AIR FORCE GENERAL
OFFICERS, (V)

18
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AD=486 99 1/3 ;

LTV VUUGHT AERONAUTICS DIV LING=-TEMCO=-VOUGHT [NC DALLAS
TEX

XC=142A VTOL TRANSPORT PROGKAM. (V)

DESCRIPTIVE NUTE: MONTHLY PROGRESS REPTe NUe 524 APR 66¢
APR b¢ 19pP .
CONTRACT: AF 33(657)=7868

UNCLASSIFIED REPORT

DESCRIPTORS; (eVELRTICAL TAKE=OFF PLAX 5y SYSTEMS
ENGINEERING)» (®TRANSFORT PLANES, VERTICAL TAKE=

OFF PLANES), PROPELLERS(AERIAL), AERODYNAMIC
CONFIGURAT]ONS, STRESSES, HOVERING, TAKIING,

FLIGHT TeSTING, PERFURMANCE(ENGINEERING),

SPARE PARTS, GROUNY SUPPORT EQUIPMENT, AIR FORCE
TRAININGy TRAINING DEVICES, SCHEVDULING (vl
JDENTIFIERS; C=142 AIRCRAFTY tu)

THE OVER=ALL XC-142A PROGRAM WAS ON SCHEDULE.
EVALUATION OF THE NEW CONFIGURATJION PROPELLERS
{2FF) WAS ACCOMPLISHED ON THE NUe | AIRCRAFY

N1TH GOUD RESULTSe. IN ADDITION TO PROP STRESS
MEASUREMENTS IN THE HOVER AND CUNVENTIONAL FLIGHT
MODES, THE AIRCRAFT ACCOMPLISHED A NUMBER OF TAXI
TESTIS OVER SIMULATED BUMPS ON THE RUNWAY,. THE
REMAINDER OF THE PER"~D WAS DEVOYED TU REAOYING THE
AJRCRAFT FOR DELIVERYe THE NOs 2 AJRCRAFT
PROGRESSED SATISFACTORY THROUGH PORTJUNS OF RgPAIlR
WORKy LEADING Tu DELIVERYe THE NOse 5 AIRCRAFT
UNDERWENT CLEAN CONFIGURATION SHAKEVOWN EARLY IN
PREPARATVION FOR DELIVERYe THE NOe 3 ALRCRAFT
REMAINEU IN A DURMANT STATUS, PENDING A REPAIR
DECISION, THE NOe 4 AJRCRAFT RETURNED TO FLIGHT
STATUS. FLIGHTS NERE CONDUCTED PRIMARILY FOR
EXTRACTION CHUTE TOw TESTS TO DETERMINE EXTRACTION
LOAOS AT VARIOUS SPEEDSe (Y)

19
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AD=486 999 173 _
LTV VOUWHT AEROwWAUTICS DIV LING=TEMCO=VO! GHT. JNC DALLAS
TEX
XC=142A VTOL TRAMSPORT PROGRAM, (vl

DESCRIPTIVE NUTE: MONTHLY PROGRESS REyTs NQ, 44 FOR aVG
65,

AVG 65 20P HESSEyWe Ju

CONTRACT: AF 33(657)=7u66

UNCLASSIFIED REPORT

DESCRIPTORS: (®VERTICAL TYAKE=OFF PLANES

PERFURMANCE (ENGINEERING) )y FLIGHT TESTING,
PITCRIMOTION), DESIGN, SPKRE PARTS, HANDL ING,

CONTROLy MANEUVEKAGILITY, AIRSPEED, SHURT TAKE=

UFF PLANES, NIGHT FLIGHT, INSTRUMENT LANDINGS,

HOVERING, GRUUND SUPPORT EQUIPMENT, AERODYNAMIC

CONTROL SURFACES, 4IND TUNNEL MODELS, MODEL TESTS (vl
JVENTIFLERS; C=142 AIRCRAFT twl

CONTENTSS DEVELUPMENT OF XCel42a AND

FABRICATION OF FIVE PROTOTYPE MODELS]

FABRICATION OF 4OCKUP; GROUND TEST PROGRAM}

ENGINEERING DATA; DESIGN DATA} FLIGHT

TEST{ REPORTS: SPARE PARTS FOR FIVE

PROTOTYPE AIRPLANES: AND DEVELOFMENT AND

FABRICATION OF AGE., )

20
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) AD=487 001 1/3

: LTV VOUGHT AERONAUTICS DIV LING=TEMCO=VOUGHT [NC DALLAS
‘ TEX

1

f XC=142A VTOL TRANSPORT PROGRAM, W)

DESCRIPTIVE NOTE: MONTHLY PROGRESS REPTe NOe 53 FOR MAY
bbb

MAY b4 279
. CONTRACT: AF 33(657)=7368

f UNCLASSIFIED REPORT

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, TRANSPORT
PLANES) s RESEARCH PRUGRAM ADMINISTRATIUN,
PROPELLERS(AERIAL), STRESSES) HOVERING,

. : AIRCRAFT LANDINGS, TAKE=OFF, A'R DROP OPERAT]ONS,

k. WEIGHT, PARACHUTE JUMPING, AIRCAAFT FIKZS,

: : ENGINE NACELLES, HYDRAULIC COUPLINGS, CARRIER

‘ LANDINGSs WIND, LISCUNNECT FITTINGS, ACTUATORS,

b FLEXIBLE COUPLINGS, FLIGHT TESTING, -

7 PERFORMANCE(ENGINEERING), TAAKIING,

b ; TRANSMISSIQNS tv)

k3 4 IDENTIFIERS; Ce142 AIRCRAFT tw)

o+

FLIGHTS O THE wOs | AIRCRAFT WERE ACCOMPL ISHED
TO OBTAIN PROP STRESS DATA AND TO EVALUATE FLYING
X ' QUANTITIES WITH THE NEW CONFIGURAT]ON PROPELLERS
S (2FF)e IN AUDITION, THE AIRCRAFT HOVERED OVER,
LANUED ANp TOOK OFF VERTICALLY FRUM A 120 FT ODLAMETER
HELICOPTER LANOING PAp OF POLYESTER RESIN AND

£ e, T
i

3 ' FIBERGLASSs A CUMPLETELY SUCCESSFUL AIR DROP

- , PROGRAM ¥AS CONWUCTED AT UTILIZING THE NOe 4

3 AIRCRAFTe IN 8 HOURS AND 29 MINUTES OF FLIGHT

E TIMEy, THE AIRCRAFT ACCOMPLISHED APPROXIMATELY FORTY

DROPS OF VARIOUS KINDSs INCLUDING LOADS RANGING FROHM
300 TO 4000 POUNDS, 5 AND 95 PERCENTILE DUMMIES AND
10 PARATROOPERSs METHUDS EMPLOYED [NCLUDED
EXTRACTION, GRAVITY AND *DUMP TRUCK® AT VaR]OuS
ALTITUDES AND FORWARD SPEEDS FROM ZERC TO }26 KNOTS,
THE NUe 5 AIRCRAFT FLEW FROM EAFB TO THE

3 AIRCRAFT CARRIEx USS BENNINGTON FOR FLIGHT

b EVALUATION UNDEK VAKIUUS CONDITIONSs TWO SERIES Of

EE SUCCESSFUL UPERATIONS WERE CONDUCTED, INCLUDING

E § VERTICAL AND SHORT TAKE=OFFS AND LAND (NGS,

*3 CONVERSIONS AND RECONVERSIONS AND HGVER #]TH wIND

: OvER THE DECK FROM APPRUXIMATELY i2 TO 37 KNOTSo (Y)

\G &1
E * 21
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AD=601 022 ’
MELPAR INC Fs4u.S CHURCH V

SIMULATION UF HcLICOPTER AND V/STOL ALRCRAFTe, VOLUME
1: RELICOPTER AWALYSIS RERORT, (W)

SEP 63 3ase TOLER)JAMES Re IMCINTYRE,
WALTER {COFFEE,MERLIN Po

CONTRACT: N61339 1205
MONITOR: NAVTRAD&VCEN 1205 |

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON STUDY, EWVATIONS OF
MOTIUN OF VERTICAL/SHORT TAKEOFF AND LANDING
OPERATIONAL FLIGHT/WEAPON SYSTEM TRAINERS,

DESCRIPTORS; (®HELICOPTERS, SIMULATION)s (®VERTICAL
TAKE=OFF PLANES, SI{MULATION), AERCDYNAMIC
CHARACTENISTICS, MATHEMATICAL MODELS, PROGRAMMING
COMPUTERS) ANALOw COMPUTERS, DIGITAL COMPUTERS,

MA HEMATICAL ANALYSIS (V!

THE OBJECTIVE OF THE REPORT IS TO PRESENT THE
AERODYNAMIC AND DYNAMIC HELICOPTER EWUATIONS
SUPPORTED BY DERIVATIONS AND A COMPREHENS]VE
DISCUSSIONe THE AERUDYNAMIC EQUATIONS ARE

DEVELOPED THROVUGH A MODIFIED BLADE ELEMENT APPROACH
ALTHOUGH OTHER ALTERNATIVE TECHNIQUES ARE CONSIDEREL®
THE EQUAT;ONS ARE NOT CONSTRAINED TO A GIVENy OR A
NUMBER OF GIVEN, FLIGHT CONVDITIONS BUT ARE VALID FOR
THE ENTIRE FLIGHT REGIME INCLUOING HOVER, TRANSITIONS
AUTOROTATION, THE EFFECTS OF VARYING ALTITUDE, GROUND
EFFECTS) ANO BLADE AEROELASTICITY [N TWISTs THE
DYNAMIC DERIVATION VEVELOPS A SET OF UNABRIDGED AND
SIMPLIFIED EQUATJONS OF TRANSLATIONAL AND ANGULAR
RATES SPECIFICALLY FOR A TANDEMROTOR HELICCPTER.

THE DYNAMIC AND AERODYNAMIC EFFECTS ON THE

HELICOPTER ROTUR ARE COMBIWED TO PRODUCE EQUATIGNS 10
DESCRIBE BLADE ACCELERATION, VELOCITY, AND POSITION,
WAlLE FLAPPING, AT CHUSEN POINTS DURING A ROTATJON

A TECHNIQUE 1S AL50 PRESENTED FOR GREATLY

SIMPLIFYING THE SIMULATION OF A TANDEM=ROTOR
HELICUPTEx WHICH ELIMINATES THE NECESSITY OF
CONSTRUCTION DETAILED, IOENTICAL MATHLMATICAL MODELS
FOR THE Ta0 ROTURS. tv)
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AD=601 151
CURTISS=WRIGHT CORP CALDWELL N V

AN INVESTIGATION OF THE OVER WATER ASPECTS OF VToL
AIRPLANES AT HIGH DISC LOADING, (1'3]

DESCRIPTIVE NOTE: FINAL REPT,

VEC 63 53p DYKEsRAYMOND Wo ¢
REPTe NOe 0Ql2 26
CONTRACT: NOW=620279

UNCLASSIFIED REPORT
SUPPLEMENTARY NOVE:

DESCRIPTORS; (eVERTICAL TARE=OFF PLANES, DO%nNWASH),
(#CONVERTIBLE PLANES, MODEL TESTS), HOVFSING, WATER,
SURFACES, SPRAYS, wATER WAVES, DISKS, LOADING
(MECHANICS)y SEAPLANE FLCATS, AIR=SEA KESCUES, LIFE
RAFTS (V)

IOENTIFIERS: X=19 AIRCRAFT, X=100 AIRCRAFT ()

TESTS, USING SMALL SCALE MODELS OF THE CURTISSe
WRIGHT X=100 AND X=19 AIRCRAFT, HAVE BEEN

CARRIED OUT TO INVESTIGAYE THE DISTURBANCE AND SPRAY
CAUSED BY VTOL AJRCRAFT HOVERING ABOVE WATER.

FULL SCALE DISC LOADINGS IN THE RANGE 20 TO 70 LB./
SqeFTe WERE REPRESENTEDe CORRELATION OF THE MODEL
TEST RESVULTS WITH FULL SCALE TESTING OF THE X=100
AIRPLANE OVER WATER AT A DISC LOADING OF 23 LBeSQFTe
ANO HEIGHT UF 2} FEET SHOW EX CELLENT AGREEMENT.
DOWNWASH EFFECTS ON OBJECTS FLOATING BELOW THE Xe

19 MODEL WERE ALSO UEMONSTRATEDs SPRAY 1S SHOWN To
RISE TO CONSIDERABLE HEIGHTS AT THE MIGHER DISC
LUAUDINGS wITH THE MODELS CLOSE TO THE WATER SURFACE,
AND FLOATING OBUECTS MAY BE SUBJECTED TO SEVERE

BUFFETING UNDER THESE CONDITIONSe {AUTHOR) {v)
23
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AD=501 170 :
KELLETT AJRCRAFT CORP PHILAVELPHIA PA

APPLICATION OF & MECHANICAL GYROSCOPIC STABILIZER TO
VTOL AIRCRAFT,

(Ul
NOV 63 143p

REPTe NU,2 220490 2

CONTRACTS NOw=62~0319

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS; (®GYRO STABILIZERS, VERTICAL TAKE=OFF
PLANES) ) (eVERTICAL TAKE=OFF PLANES, GYRO STABILIZERS):
DESIGN, AERODYNAMIC CHARACTERISTICS, PuRFORMANCE
(ENGINEERING)y RELIABILITY, EQUATIONS, OIFFERENTIAL
EQUATIONSy MUTION, DAMPING STABILITY (v

THE APPLICATION OF MECHANICAL GYROSCOPIC

STABILIZERS TO VToL AIRCRAFT HAS BEEN STUDIED FROM
DESIGN AND FLYING QUALITIES CONSIDERATIONSe DESIGN
OFSTUDIES OF A SINGLE OLGREE OF FREEDUM GYROSCOPIC
STABILIZER AND A GYKOSCOPIC STABILJIZER BAR HAVE BEEN
MADE 10 DEVISE A KEWLIABLE, LIGHTWEJGHT)y COMPACT AND
INEAPENSIVE MECHANJCAL STABILIZERs THE SELECTION

OF PARAMETERS FOR THE DESIGN OF THE STABILIZERS Wa$S
MADE VUTILIZING EX]STING ANALYSIS AND STABILITY
DERIVATIVES FOR T40 TILT WING VTOL AIRCRAFT. THE
STASILIZER PARAMETER EVALUATION PROCEDURE WAS
ESTASLISHED BASeD OW THE AVAILASLE FLYING QUALITIES
CRITERIAs THE RrSyuLTS OF THIS PROGRAM SHOw THE
SINGLE VEGREE OF FRLEDUM STABILIZER IS LESS
EXPENSIVE, LIGHIER #EJGHT AND 1S MORE COMPACT THAN
THE STABILILER BARs THE SINGLE DEWREE OF FREEQOM
STABILIZER WILL WE[WH 20 POUNDS AND WilLL OCCUPY ONE
HALF & CUBIC FOUT OF vOLUME TO PROVIDE ATTITUDE AND
RATE STABJLIZATION ABOVUT THE PITCH AND ROLL AXES OF
VIOL AIRCRAFT, (AUTAHOR) (V)

24
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ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NQe /720407

AU=604 427 -
MELPAR INC FALLS CHURCH Va

SIMULATION UF HELICOPTER AND V/STOL AIRCRAFT. VOLUME
Il1e V/STOL ANALYS]S REPURT. STUDY, EQUATION3 qof
MOTION UF VERTICAL/SHORT TAKE=OFF AND LANDING

OPERATIONAL FLIGHT/WEAPON SYSTEM TRAINERS, tu)
SEP 63 119p MCINTYRE ,WALTER
CONTRACT: N6I339 120
MONITURS NAVTRADEVCEN 1205=2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTOKS: (®HEL|COPTERS, FLIGHT SIMULATORS),
(eVERTICAL TAKE=OFF PLANES, AERODYNAMIC CONFIGURATIONS)»
TRAINIWNG DEVICES, SIMULATION, SHORT TAKE=OFF PLANES,
AERODYNAMIC CHARACTERISTICSs MATHEMATICAL MODELS, TENSOR
ANALYSIS, AIRPLANE LANDINGS, SPECIAL PURPOSE COMPUTERS,
NAVAL TRAINING (V)

IOENTIFIERS: V/STOL AIRCRAFT, EQUATIONS OF MOTON (v

THE REPORYT PROMUTES AN UNDERSTANDING OF V/§T0L
ANALYSIS FOR SIMULATIUN PURPOSES AND OEVELOPS
EQUATIONS OF MOTION COMPATIBLE [0 EITHER ANALOGUE OR
REAL TIME DIGITAL SOLUTIONs A GENERAL SET OF
EWUATIONS OF MOTIUN ARE OGVELOPED IN wHICH AX1S
SYSTEMS AND AERUDYNAMIC COEFFJCIENTS ARE MINIMIZED,
EQUATIONS OF MO[IUN ARE THEN DEVELOPED FOR FlvE
DIFFERENT V/STOL AIRCRAFT WHEREIN THE NEED FOR
AVODITIOUNAL AXIS SYSTEMS AND AERODYNAM|C COEFFICIENTS

FOR A PARTICULAR Vv/STOL CONFIGURATIUN IS DEVELOPED.
(AUTHOR) (u)

25
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DDC REPORT BIBLIOGRAPHY SEARCH CUNTROL Npe /20407

AL=807 737
MELFAR INC¢ FALLS CHUR(H VA

SIMULATION UF HELICUPTER AND V/STOL AIRCRAFT. VOLUME
111y PART Ie COMPUTATIONAL METHODS ANALOGs STUDY,
EQUATIONS OF MOTION OF VERTICAL/SHORT TAKE=OFF AND
LANVING OPERATIUNAL FLIGHT/WEAPON SYSTEM

TRAINERS, (g

DESCRIPTIVE NOTE; TECHNICAL REPTa,
MAY 64  23uP CASTLERe Ae GRAY, Ay Lo ¢
MCINTYRE yWALTER
CONTRACT: N61339 1205
MUNITOR: WAVTRADeVCEN , 1205 3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOT¢:

DESCRIPTORS; (eHELICUPTERS, SIMULATIUN), (eVERTICAL
TAKE=OFF PLANES, SIMULATION), (®EQUATIUNS, MOTION),
PROGRAMMING (COMPUTERS)» MATHEMATICAL MODELS, ANALUOG
COMPUTELRSy TILT winGSy SHORT TAKE~=OFF PLANES, ALRPLANE
LANDINGS) NEAPON SYSTEMS, TRAINING DEVICES, NAVAL
TRAINING, AENODYWAMIC CHARACTERISTICS, FLIGHT
STHULATORS (vl

THIS REPORT DEMUNSTRATES METHODS UF MeCHANIZING THE
EQUATIONS OF MOTION OF HELICOPTERS AND V/5ToL
AIRCRAFT gY THE USE OF ANALOG CUMPUTING EQUJPMENT.
THE EWUATIONS OF nOTION OF THESE AIKCRAFT ARE
PRESENTED IN NAVTRADEVCEN TECHNICAL REPORTS 120be

1y =2 (AD=b6Ul 022, AD=602 427), AND THIS REPORT
ASSUMES A KNOwLeDuwE OF SUCH EQUATIONS BY THE READLR,
THE REPURY KEVIEtWNy AND OISCUSSES CRITERIA FOR THE
SELECTIUN OF ANALOG COMPUTER TYPE AS 60 CYCLE AMND 4uU
CYCWEy AND CHOICE OF CARRIER, AS wELL AS SPECIFIcC
COMPUTEN COMPONENTSe A HELICOPTER AND A TILT wiING
V/STOL ARE SELECTED FOR COMPUTER MECHANIZATION AND
THE PRESENTATION OF COMPUTER FLOW DIAGRAMS wHICH MAY
BE TYPICAL COMPUTER DJAGRAMS USED IN THE ANALOG
SIMULATION UF SUCH AIRCRAFT ARE DISCUSSED,

(AUTHUR) (v}

26
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AD=560/ 730
MELPAR INC FalLL$ CHVRCH Va

SIMULATION OF HELJCUPTER AND V/STOL AIRCRAFTe VOLUME
I1{I+ PART 1l. CUMPUTATIONAL METHODS DIGITALe STUDY,
EQUATIONS OF MOTION OF VERTICAL/SHORT TAKE=OFF ANV
LANDING OPERATIONAL FLIGHY/WEAPON SYSTEM TRAINERSe (U)

DESCRIPTIVE NOTE: TECHNICAL REPT,,
AUG 6y j120pP TREGUB,BURTON Ge jCOFFEE,
MERLIN Po IRUSSELL)Ce Eo
CONTRACT! N61339 1205
MONITOUR: NAVTRADEVCEN , 1205 3

UNCLASSIF[ED REPORT

SUPPLEMENTARY NOTe: SEE ALSO AL=601 u2¢y AD=602 427,

DESCRIPTUKS: (®HELICOPTERS, SIMULATION)» (eVERTICAL
TAKE=UFF PLANES, SIMULATION), (®EQUATIONS, MOTJION),
PROGRAMMING (COMPUTERS)s» MATHEMATICAL MODELS, DIGITAL
COMPUTERS, TILT wINGS, SHORT TAKE=OFF PLAWNES, AIRPLANE
LARDINGSy WEAPON SYSTEMS, TRAINING DEVICES, NAVAL
TRAININGs AERODYWAMIC CHARACTERISTICSs FLIGHT
SIMULATORS (V)

TAIS REPORT WAS WRITTEN WITH THE PURPUSE OF
DEMUNSTRATING THE METHODS OF MECHANIZING THE
EQUATIONS OF MOTION OF HELICOPTERS AND V/STOL
AIRCRAFT BY DIGITAL COMPUTING EQUIPMENTs THE
REPURT |S BASED UN THE MECHANIZATION OF THE FINAL
EQUATIONS DEVELUPED IN VOLUMES [ AND Il OF THIS
REPURT ANp ASSUMES A KNOWLEOGE OF THEMe A GENERAL
TREATHENT OF MATHEMATICAL METHONS OF ANALYS|S AND OFf
DIGITAL CUMPUTER TECHNIQUES 1S PRESENTED. THE
MATHEMATICAL MOUELS DEVELOPED IN VOLUMES | AND

Il FOR AELICOPTeLRS,) BOTH SINGLE AND TANDEM KOTOk,
AND FOUR V/STOL AIRCRAFT ARE PRESENTeD IN a

DIGITALLY APPLICABLE FORM, RECOMMENDATIUNS ARg
GIVEN FOR COMPUTER MEMORY SIZE AND FOR COMPUTER
SOPHISTICATION bASEV ON TME FINDINGS OF THE StubnYy
REPURTEVe (AUTHUR) tv)

:

§

[
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AD=~4608 |85
DYNASCIENCES COxP FORT WASHINGTUN PA

DOWNNASH IMPINGEMENT DESIGN CRITERIA FOR vTOUL
AIRCRAF T (V)

DESCRIPTIVE NUTE: TECHNICAL REPTe FOR JUL 63=MaR 64,

AUG 64 137p WEQRGE ¢Me Mo SPERLMUTTER)Ae A i
BUTLER ybe Jo ¢

REPTe NOso DCR=}39

CONTRACT: DA44 177AMCH5T

TASK: 1DI12140lAL14129

MONITOR: TRECOM , TR64 48

UNCLASSIFIED REPORT

SUPPLENMNENTARY NOTLS

DESCRIPTORS: (oVeRTICAL TAKE=~UFF PLANES: DESIGN).
(®DOWNWASH, VERT{CAL TAKE=OQOFF PLANES), TERRAIN,
PARTICLES) INHIBITION, VISION, FILUTS, DAMAGE, JETS,
PERFURMANCE (ENGINEERING), AVIATION ACCIDENTS,
PROPELLERS (AER}AL), PRESSURE {u)

THE OBJECTIVE OF THE PRUGRAM #AS TO UTILIZE

EAISTING DATA FurR THE PREPARATION OF VESIGN CHART:
FOR VIOL AIRCRAFT TU AID IN THE ESTABLISHMENT OF
AIRCRAFT DESIGNS THAT WILL ALLEVIATE THE ADVERSE
OPERATIONAL CONDITIUNS RESULTING FROM DOANWASH
IMPINGEMENT ON TERRAINe SBECIFIC AREAS OF
INVESTIGATIUN INCLUVED PARTICLE ENTRAINMENT AND
INGESTIUN AND TAE[R EFFECT ON PJLOT vISIOny AJRCRAFT
DAMAGE, PERSONNeL INJURYy AND AJRCRAFT SIGNATURE.
METHODS TO WUANTITATIVELY PREDICT OPEXKATIONAL
CONDITIUNS RESULTINu FROM DUONNWASH [MPINGEMENT UF A
VIOL AIRCRAFT ARE PKRESENTEDe (AUTHOR) (v)

28
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AD=61U &34
CORNELL AERONAUTICAL LAB INC BUFFALD w Y

THEORETICAL AND EAPERIMENTAL STUDIES OF IMPINGING

UNVIFORM AND NUNUNIFORM JETS, tv)
AUG 64 lazp HRADY We GORDORN iLUDWIGeGARY
Re 3

REPTe NU, CAL'TG‘IBI&'S“l
COUNTRACT DA44 1 77AMCIBT

TASK 10121401 A149129

MON[TUR: TxECOM , TR64 42

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe: COwWTINUATION OF CONTRACT Dp44
1777C782¢ SEE ALSO AD~408 469,

DESCRIPTORS:  (eVLRTICAL TAKE=OFF PLANES, DUNNWASH) ,
(¢JETS, FLUIV FLOW), IMPELLERS, DUCTED FANS, BUUNDARY
LAYER, VELOCITY, EAHAUST NOZZLES, BOUNDARY LAYER
FRANSITIONS, MATHEMATICAL ANALYSIS, EXPERIMENTAL DATAY
MATHEMATICAL MODELS, THEORY, VORTICES, ITERATIVE
METHUD>, AERODYNAMIC CHARACTERISTICS tu)

IOENTIFIERS; 18M 7u4 (v}

THE RESULTS OF AN EAPERIMENTAL INVEST{GAT]ON OF THE
FLO# JUNUER A NORMALLY IMPINGING NONUNIFORM uET ARE
PRESENTED, THE UET VELOCITY PROFILE WAS DESIGNED TU
BE WEPRESENTATIVE OF ROTORS AND OUCTED FANSe THE
JET WAS TESTED AV DISTANCES FROM THE GROUND OF 4, 2
AND 1/2 NOZZLE DIAMETERSs AN APPROXIMATE ANALYSIS
WHICH USES AN EMPIRICAL RELATION FOR RADIAL MASS sLGW
NEAR THE GROUND IS USED TO CALCULATE THE PROPERT]ES

OF THE FLOW ALONG THE GROUND AT RADIJ] LARGE ENOUGH §0O
THAT THE PRESSURE GRADIENT IS APPROXIMATELY ZERU, A
METHOD OF CALCULATING THE PROPERTIES OF THE FLOW N

AN INVISC[D, NORMALLY IMPINGING, UNIFORM UET HAS BEEN
FORMULATEDs THE FORMULATION IS APPLICABLE FOR ALL
DISTANCES BETWERN THE JET NOZZLE AND jME GROUNDS
SOLUTIONS HAVE QEEN OBTAINED FOR JETS AT NOZZLE=TUy~
GROUND VISTANCES OF 1/4 AND 1 JET DIAMETERS. THE
MATHEMATICAL MOuEL USED WAS BASED ON A VORTEX=SHEET
REPRESENTATION, AiND SOLUTIONS WERE OSTAINED BY MEANS

OF AN ITERATIVE TECHNIQUE USING AN 18M 704 DIGITAL
COMPUTERe GUOD AGREEMENT WAS OBTAINED WITH

EAPLRIMENTAL GRUUND=PLANE AND JET=CeNTERLINE PRESSURE
DISTRIBUTIONS, AND wITH NOZZLE=EX]T veLoc Ty

PROFILES. (V)

29
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AD=612 927
LING=TEMCO=VNUGHT IwC DALLAS TEX LTV vOUGHT AERUNAUTICS
DIV

DATA REPORT FOR LTV LOW SPEED WIND TUNNEL TEST nNumBeR
172y TEST OF HIuH MASS RATE VECTORED PROPULSION FLOW
MODEL, (vl

FEb 6y 198P MERTAUGH)Le Jo sJRa}
REPTe NUOe 2=33310/5R=2172
CONTRACT: WwAJdLl 124ARU D262
PRrROJ: 22060¢
MONITUR: AROD , 5260:3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe{ AVAILABLE COPY WILL NOT PERMIT FulLY
LEGICULE REPRIDUCTIUNe REPRODUCTIUN WELL BE MADE IF
REQUeSTED oY USERS OF uPCe A COUPY |{S AVAILABLE FOR PUBLIC
SALE

DESCRIPTORS; (eVLRTICAL TAKE~OFF PLANESY WIND TUNNEL
MODELS)y (eNIND TUNNEL MODELSs VERTICAL TAKE=OFF
PLANES), WIND TUNNELS, TESTS, OATA, LIFT, ROLL, PITCH
MOTIUN, UDRAG, ANGLE OF ATTACK, AERUDYNAMIC
CHARACTERISTICS, AERUODYNAMIC CONFIGUKATIONS, AERODYNAMIC
LOADINGy THRUST VECTYR CUNTROL SYSTEMS, PROPULSIUN, 6?3’
FLOW

THE WINU TUNNEL DATA RESULTING FRUM A LOW SPEED
WINV TUNNEL TEST OF A SEM[=SPAN MODEL 07 A CLOSE
SUPPORT,s VTUL AIRCRAFT 1S PRESENTEDe THE MOODEL
FEATURES AN INTLGRATED PROPULSIOM/LIFTING SURFACE
SYSTEM AS WELL AS VERTICAL AND HORiZONTAL TaAILS
LOCATED ON AN AFT, WING TIP EXTENSIONe THE
PROPULSION SYSTeM EAHAUST FLOAN, WHICH IS SIMULATED
WiTA COLD AIR, c4AHAUSTS OVER THE wING TRAILING EDGE
FLAP (FLAP JVET) AnD OUT OF THE LOWER SURFACE OF
THE WING (WING wUX JET)e THE EXHAUST FLOWNS (AN

BE INDEPENCENTLY VECTORED THROUGH 9U VEGREES wlTH
RESPECT Tu THE wiNG CHORD PLANE., THE TEST DATA ARE
PRESENTED IN THe FOxM OF LIFT AND ROLLING MOMENT
COEFFICIENTY AS FUNCTIUNS OF ANGLE OF ATTACK, AND
DRAG ANV PITCH WOMENT COEFFICIENTS AS FUNCTJONS OF
LIFY COEFFICIENTs THE CUEFFICIENT DAYA ARE GIVEN
WiTH AND WwITHOUT THE DIRECT THRUST COnNTRIBUTION
INCLUDEDe THE SYRTIC TARUST DATA ARE wlVEw IN THE
FORM OF LJFT, DRAG, PITCHING MOMENT AND ROLLING
MOMENT AS FUNCT{OHS OF ANuwlLE OF ATTACKe NO

ANALYSTS OF THE DATA [S PRESENTEDe (AUTHOK) (v)
30
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HEC REPORT BIBLIOGRAPHY SEARCH CONTROL NQe /Z20MO7
AD+613 198

LING=TEMCO=VOUGHT INC DALLAS TEX LTV VOUGHT AgRONAUTICS

DIV

ANALYS]S OF A LuWN SPEED WIND TUNNEL TeST OF A HIGH

MaS5 RATE VoCTOREY PROPULSION FLOW MOUEL, (v}
FEB 65 9P STANCIL Re To iMERTAUGHILe Jo o
JRe}

REPTe NUOe 2=5331u/4R»2]1b66
CONTRACT: 0DAJ3l 1<Z4AR0D D262
PROJS 95260¢

MONITOR: AROVD , 5260:2

UNCLASSIFIED KEPORT

SUPPLEMENTARY NOTer: AVAILABLE COPY wiLL NOT PERMIT FullLY
LEGIBLE REPRUDUCTIONs REPRODUCTION WiLL BE MADE IF
REQUESTEW 3Y USERS OF pDCe A CUPY [S AVAILABLE FOR
PUBLIC SALE.

DESCRIPTORS: (eNIND TUNNEL MODELS, VERTICAL TAKE=OFF
PLANESiy (eVERTICAL TAKE=OFF PLANES, WIND TUNNEL
MODELS) s AERODYNAMIC CONFIGURATIONS, LIFT, DRAGy THRUST,
FORCE (MECHAWI[CS), FLOW VISUALIZATION, EXHAUST GASES,
PROPJLSION, WINGS, JkT FLAMS, TAILS (AJRCRAFT), MODEL
TESTS, GRAPHICS » (vl
AN ANALYS[S OF SELECTED PORTIONS OF THE DATA
RESULTING FKOM A LOw SPEED WIND TUNNEL TEST OF A
SEMI=SPAN MUDEL UF A VTOL AIRCRAFT IS PRESENTED.

THE MODEL FEATUKRES AN INTEGRATED PROPULSIUN/LIFTING
SURFACE SYSTEM A5 WelL AS A HORIZONTAL TAIL LOCATED
OiW AN AFT, WwING TIP EXTeNSIONe THE PROPULSION
SYSTEM FLOW, SIMULATED wITH COLD AIR, EXHAUSTS OVER
THE HINO TRAILING EDGE FLAP (FLAP JET) AND OUY OF
THE LUWER SURFACE OF THE WING (WING BOX JET).

THE EXHAUST FLOWS CAN BE INDEPENDENTLY VECTORED
THROUGH 90 DEGRLESe FURCE AND MOMENT DATA ARE
PRESENTED FUR BUTH >TATIC AND FORWAKD FLIGHT
CONDITIUN3e SOME COMPARISON WiTH THEORETICAL
PREDICTIONS ARE PRESENTEDe PORTIONS OF THE DATA
ARE SHOWN WITH [HE UIRECTY THRUST COMPUNENTS REMOVED,

THE RESULTS 0OF THIS ANALYSIS SHOW THATS (1)

THE OUTWOARU LOCATIUN OF YHE HPRIZONTAL Tall

PROVIUES A REDUCTION IN AIRPLANE INUDUCED DRAG, (2)

A SISGNIFICANT PORTION OF THE THEORETICAL JUET FLAP

EFFECT IS OBTAINED wlTH THE WING 80X JET DIRECTED

PARALLEL 710 THE wING CHORD PLANE, (3) A REDUCED

JET FLAP EFFECT 1S AVAILABLE AITH DEFLECTIONS OF THe

WING BOX JET AWAY FROM THE wING CRORD PLANE, :

v)
31
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DDC REPORT BIBLIOGRAPHY  SEARCH CUNTROL Nge /20407

AD=616 450
UNITED AIRCRAFT CORP NORWALK CONN NORDEN plV

UNIVERSAL CUNTACT ANALOG DISPLAY (UCAU) RESEARCH»
PHASE [o SYTTEMS ANALYSIS, v

DESCRIPTIVE NOTE: TECHNICAL PROGRESS REPT.,
APR 65 112p WILLIAMS,PLTER

REPTs NOe jl61=R=0011l

CONTRACT: NONR444900

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTONS {OFLIGHT INSTRUMENTS,. SPECIFICATIONS),
(o VERTICAL TAKE=UFF PLANES, FLIGHT INSTRUMENTS)
(eTELEVISION DISPLAY SYSTEMSs FLIGHT INSTRUMENTSI,
DESISON, SY5STeM3 ENGINEERINGy ANALOG SYSTEMS,
SONARy CARRIER LANUINGSy HOVERING, ROTARY
WINGS o tw)

THE RESULTS ARE PRESENTED OF THE SYSTEMS

ANALYS1S PHASE OF THE UNIVERSAL CONTACT

ANALOG VISPLAY (UCAD) RESEARCH PROGRAM»

INITIATED I JUNE }764¢ THE GOAL OF THIS

RESEARCH [S THE DEVELOPMENT OF DESIGN SPECIFIcATIONS
FOR A UNIVERSAL RASTER=SCAN TV FLIGHT INSTRUMENT
SUITASLE FOR USe !N FIXEDeWINGy ROTARY=WING, AND
VIOL AIRCRAFT. INFORMATION PARAMETERS WERE
IDENTIFLED AND wUANTIFIED BY MEANS OF A SYSTEMATIC
ANALYSIS OF AJRCRAFT PERFORMANCE AND FLIGHT
INFURMATION REQUIREMENTSe MISSION SEGMENTS,
CONSESTING VF COMMON FLIGHT MANEUVERS, WERE DEFINED
AS A RESULT OF mMISS10N ANALYSES. LOOP DIAuRAMS ARE
CONFIGURED FOR FIAED= AND ROTARY=wING AIRCRAFT
INCORPORATING LINEAK TRANSFER FUNCTIONSe AIRCRAFT
RESPONSE CRITERIA ARE DEVELOPED BASED ON a
CUMBINATION OF MILITARY HANDLING QUALITY
SPECIFICATIUNS AND PILOT OPINION REPORTS, DISPLAY
AUGMENTATION REWUIREMENTS WERE SPECIFIED. TOTAL
DiSPLAY INFURMATIUN REQUJREHENTS FOR FLIGHT CONTROL,
PROPULSION SYSTuMy, AND SPECIAL MISSIUN PARAMETERS
WERE ESTALISHED (RVY)

32
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LOC REPORT BIBLIUGRAPHY SEARCH CONTROL Noo /720M07

AD=520 44¢2
MASSACHUSLTTS INST UF TECH CAMBRIDGE vEPT OF rERONAUTICS
AND ASTRONAUTICS

LOW SPEED AERODYNaMIC CHARACTERISTICS OF JET yTOL
AIRCRAFT AT ANGLES UF ATTACK. tv)

DESCRIPTIVE NOTE: HASTER'S THE3 S,

HAY 5y FuP KUTYNA,DONALD VUSEPH
CONTRACT: AFJ33 sus fual

UNCLASSIFIED REPORT
SUPPLEMENTARY NOT: ¢

ODESCRIPTORS: (8yoRTICAL TAKE=OFF PLANESy AERODYNAM[C
CHARACTERISTICS), SUsSONIC CHARACTERISTICS, ANGLE OF
ATTACK, PlrCH(MOTION), MOMENTS, WIND TUNNELS,

MODEL TESTSy EXPERIMENTAL DATA (u)

A VIOL MODEL [NCOKPORATING A LIFTING FAN MOUNTED
VERTICALLY IN TnE FUSELAGE WAS TESTLD IN THE Mo I,

Te WRIGHT BROTHzRS WIND TUNNEL TO EXAMINE THE
VARIATIUNS UF THE PITCHING MOMENT AND LUNGITUDINAL
FORCES WITH CHANGES IN THE ANGLE OF ATTACK aAND
FORWARD VELOCITY, THE MODEL WAS TESTED AT ANGLES

OF ATTACK BETWEEN 290 DEGREES, BUT THE RESULTS WERE
CONSIDERED RELIABLE ONLY UP TO +45 DEGREES OUE TO
STALLING OF THE MODEL FAN BLADESe MOMENT WAS FOUND

TO of UNSTASBLE BETWEEN THE MEASURED ANGLES OF ATTACK
FROM =45 DEGREES TO +)0 DEGRERS, INCREASING
MODERATELY AS ANGLE OF ATTACK INCREASED. AN

INCREASE [N THE RATIO OF EFORWARD VELOCITY To fFaN
EFFLUX VELOCITY ALSO PRUDYCLD AN INCREASED MOMENT,

A THEQRY DEVELOPED BY Ae Ro KRIEBEL BASED UPON A
FOURIER ANALYSIS oF THE VORTEX DISTRIBUT]ION ON A

TAIN CYLINDRICAL DUCTED FAN WaAS EMPLOYED TO PREDICT
THE RESULTS OF INHE EXPERIMENT, CONSIDERING THg
SIMPLIFYING ASSUMPTIONS USED N THE THEORY, THE
CORRELATION ¥AS FOUND TO BE REASONABLY GOUD EXCEPY AT
HIGH RATI0S OF FREE STREAM TO FAN EFFLUX VELOcITY,

AT THESE RATIOS, AN UNCOMPENSATED FOR LO# PRESSURE
AREA AFY OF THE EAHAUST DYCT RESULTED IN CONSIDERABLY
ERRUNEOUS PREDICTIOnSs THRUST GENERALLY INCREASED
WITH ANGLE OF ATTACK aMD YARIED #]TH IHE VELOCITY
RATIOy THE VARIATION BEING RELATED T0 THE S|GN OF THE
ANGLE OF ATTACK, [(AUTHOR) (v)
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UNCLASSIFLED
vOC HEPORT 31BLIOGRAPHY SEARCH CONTROL Nye /720807

AD=621 278

LING=TEMCO=VOUGHT INC DALLAS TEX LTV VYOUGHT AgRONAUTICS
D1V

LTV LUW SPEED WIND TUNNEL TEST NUMBER 190, FOLLOW=Q.
TEST UF H1GH MASS RATE VECTURED PROPULSION FLOW
MODEL . (v)

DESCRIPTIVE NUTE: DATA RcPTe,
JUL 65 20uP DAVIUSON,Je Ko ¢
REPTe WOe 2+5331u/5R=2217
CONTRACT: DA31 124ARU D262
PROJ: ARU p2620F
MONITUR: AROD , 5260:5

UNCLASSIFIED REPORT
AVAILABILITY! MICROFICHE ONLY AFTER ORIGINAL COPIES
EXHAUSTED,
SUPPLEMENTARY NOTe: AVAILABLE ONLY FOR REFERENCE USE AT
POC FIELV SERVICESc COPY IS WOT AVAILASLE FOK PUBLIC
SALE

OESCRIPTORS] (eVERTICAL TAKE~OFF PLANES» MUDEL
TESTS), (®PRUPULSION, VERTICAL TAKE=UFF PLANES),
THRUST, LIFYy PITCH(MOTION}, WIND TUNNEL
MOVELS, TAILS(AIRCRAFT), TRAILING COnTROL
SURFACES: ROLL,y URAG, ANGLE OF ATTACK, THRUST
VECTOR CONTROL SYSTEMS, GRAPHICS ()

THE #INu TUWNEL OATA RESULTING FROM A LON SPEED

WIND TUNNEL FOLLON=ON TEST OF A SEMI~5PAN MODEL OF 4
CLOYE SUPPOKRT, VIOL AJRCRAFT IS PRESENTED, THE

MODEL FEATURES AN INTEGRATED PROPULSION/LIFTING
SURFACE SYSTEM AS WELL AS VERTICAL ANu HOKIZONTAL
TAILS LUCATED On AN AFT, WwING TIP EATENSIUNs THE
PROPULSION SYSTeM EAHRUST FLON, WHICH IS SIMULATEY
WiTH COWD AIR, cXHAUSTS OVER THE wING TRAILING EDSE
FLAF (FLAP VET) AwD OuT OK THE LOWEKR SURFACE 0OF

THE WING (WING o0x JET)e THE cXHAUST FLOKS CAN

BE INDEPENDENTLY VECTORED THROUGH 9U pEGREES #ITH
RESPECT T¢ THE wING CHORD PLANE., THE TEST DATA AREg
PRESENTED IN THe FORM OF LIFT AND ROLLING MOMENT
COEFFICIENTS AS FUNCTIONS OF ANGLE OF ATTACK, AND
DRAG ANU PITCH mOMENT CUEFFICIENTS AS FUNCTIONS OF
LIFT COFFICIENT THE COEFFICIENT DATA ARE GIVEN
WiTh ANU wITHOUT THE PIREGT THRUST GONTRIBVUT QN
INCLUDEW. THE STATIC THRUST DATA ARE GIVEN I[N THE
FORM OF Li{FT, DRAG, PITCHING MOMENT AwD ROLLING
MOMENT AS FUNCTIUNS OF ANGLE UF ATTACKs TEST DATA
WITH ANV wITHOUT GROUND BOQARD EFFECTS ARE PRESENTED,
{AUTHOR) tu)
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UNCLASSIFIED

UDC REPOKT BIBLIGGRAPHY  SEARCH CUNTROL NGe /20M0/

L

AD=621 684
HUGHES TOOL CO CULVER CITY CALIF AIRCKRAFT DjV

AIRCRAFT DESIGN Xy=9A HOT CYCLE RESEARCH
AIRCRAFT, (V)

i DESCRIPTIVE NOTE{ FINAL SUMMARY REPTe FOR 2B SgP 62=~15
) MAR 635,

! AUG 65  326P HIRSH)NORMAN Be 3

. REPTe NOs HTCeAD=64=i] (385=X=05)

' CONTRACT: DAY4 |77AMCBI7T

TASK: . IMi2149U1A14403 _

MONITUR: VUSAAVLAGBS TR=65=29

UNCLASSIFIED KEPORT

SUPPLEMENTARY NOTk: SEE ALSO AD=613 339,

DESCRIPTORS: ({eVLRTICAL TAKE=OFF PLANESs RUTARY
WINGS)y VESIUN, GAS GENERATUR ENGINES, JET
PROPULSION, ROTOR BLADES(ROTARY WINGS),
AERODYNAMIC CONFIGURATION, WEIGHT, PAYLOAD,
FLIGHT CUNTRUYL SYSTEMS, HOVERING, LEVEL FLJIGHT,
STABILITY, AEROOYNAMIC LOADING, AERODYNAMIC

: CHARACTERISTICS,y PERFORMANCE(ENGINEERING) (u)
' IDENTIFIERS; XVe9A AJRGRAFT, YT=64 GAS
: GENERATOR (V)

A SUMMARY OF THE DESIoN OF THE XVe=9A HOT
CYCLE RESEAKCH AIRCRAFT 1S PRESENTEDe A
: DISCUSSION UF THE CONCEPTS UTILIZED IN DESIGN AND
4 - AVDITIONAL INFORMATION RELATING TO CONFIGURATON,
It WEIGHT AND BALANCE, PERFORMANCE, STABILITY aND
CONTRUL, DYNAMICSs AND STRUCTURAL CN\RACTERIJTXCS ArE
PRESENTED, (AUTHOR) . ) (v}
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POU REPORT BIBLIUGRAPHY SEARCH CUNTROL NODe /720M07

AD=622 20>
NAVAL PUSTGRADUATE SCHOOL MUNTEREY CALIF

) A QUALITATIVE D(SCU>SION OF THE STABILITY AND CONTRuL

. OF VTuL AIRCRAFT DUKING HOVER (OYT UF GROUND gFFECT)

: AND TRANS;TION, ()
. DESCRIPTIVE NUTE: nASTER'S THESIS,

A 64 70P PEITLyPAUL Jo i

p UNCLASSIFIED REPORT

3 DESCRIPTORS; (everrlCAL TAKE=OFF PLANES, HOVERINGL),

$ STABILITY, CONTROL, DAMPINGy AILERONS, YAW,

- DEFLECTIUN, VUCTaD FANSy PROPELLERS(AERIAL),

3 PITCH{MOTION)y JrT PLANES, TURBOJET ENGINES,

THRUST, RESEARCH PLANES (U)
JIDENTIFIERS: THESES (M)

; A SURVEY oF THE LATEST AVAILABLE LITERATURE WaS
9 HADE [N ORDER TO VALITATIVELY 0ISCUSS STABILITY aNp
A CONTROL PROBLEMS OF VERTICAL TAKEOFF AND LAND[NG
‘ (VTOL) AIRCRAFT VJURING HOVER (OUT OF uwROUND
‘4 EFFECT) AnD THE TRANSITION YO LEVEL FLIGHT.
i MODES OF PRUPULSLIOUN AND METHODS OF PERFORMING THE
| TRAWSITiOn MANEUVER ARE DJSCUSSEDe CUMPARISONS ARE
i MADE UF THE VARJOUS HMgTHODS UTILIZED FOR PROVIDING
' CONTROL FORCES AT ZERO AND VERY LUW SPEEDS. THE
NEED FOR QUANTITATIVE CONTROL POWER RuQUIREMENTS AND
; HANDLING QUALITIES CRITERIA 15 PRESENTED. THE
3 . INSTABILITY OF VioL AJRCRAFT wHilLE AOVERING IS
: DISCUSSED, AS ARE THE BASIC RLAS0NS FOR THE PUOOR
. DAMPING CHARACTERISTICS AT LOw SPEEUS. PROBLEMS
2 WHICH HAVE BEEN EnCOUNTERED TO OATE WITH RESEARCH
: AIRCRAFT AND WM CH ARg PECULIAR TUu A GIVEN vToL

b MODE ARE DISCUSSED oY MUDEs THE NEED FOR AUTOMATIC

; STABILIZATION AND PRECISION INSTRUMENTATIUN

E REQUIREMENT> ARt PRESENTEDe (AUTHOR) (V)

i

}
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DDOC REPORT BIBLIOGRAPHY SEARCH CUNTROL Npeo /720M07

ALU=p2<¢ 378
LOCXHEEU=CALIFORNLA 'CU BURBANK

STUUY OF SILE EFFECTS ON VTOL HANDLING QUALITIES
CRITERIA, (u)

SEP 6% 97p JOHNSTON,Je FORD CULVER,
IRVEN He (FRIENU+CARL Fo §
REPTe NOe LR=18408
CONTRACT! DA4Y4 177AMC236T
TASK: 1P121405A14178
MONITOR: USAAVLABS , TR=66~24

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANESs CONTRoL),
DESluiN, OYNAMICS, FLIGHT, JET PLANES,

HELICOPTERSy YAW, PITCHI(MOTIUN), ROLL,

STABILITY, HUVERING, HUMAN ENGINEERING, DAMPING tw

A FUNDAMENTAL STUDY 1S PRESENTED OF THE EFFECTS OF
VEHICLE SIZE ON HANDLING QUALITIES OF JETYT AND
HELICUPTER=TYPE VTOL AIRCRAFT AT HOVEK AND LOW
SPEEDS, SIZk BEING DEFINED BY THE CHARACTERISTIC
LINEAR DIMENSIONe THE EFFECTS OF SIZE ON VEHICLE
HANDLING QUALITIES CAPABILITY AND PILOT=VEHICLE
CUMPATIBILITY ARE DEVELOPEDe CONSIDERATION IS
GIVEN TU THE PJLOT AS AN ADAPTIVE NONLINEAR SxRvVO,
THE STUUY INDICATES: (1) CONTROL POWER/

INERTIA AND DAMPING/INERTIA TEND TO DcCREASE wlTH
SlZke (&) EXCEPT FOR TAIL RUTOR HELICUPTERS IN
YAWs FINAL ANGULAR RATES ARE RELATIVELY INVARJANY
WiTH SIZE, (3) CHARACTERISTIC TJME TO REACH

FINAL ANGULAR RATE INCRLASES WITH SIZEe (4)

LINEAR ACCELERATIUNS AND MOTIONS ARt NEARLY
INVARIANT WITH S12Es (5) EFFECTS OF EATERNAL
DISTURBANCES ANY TRIM CHANGES WITH SPLED ON Je7
VTOL VERICLES DcCREASE AT LEAST a5 RAPIDLY AS
CONTROL POWER/ INERTIAe (AUTHOR) v
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OD0C REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /20M07

AD=024 {0U

ALR FORCE INST OF TECH wRIGHT=PATTERSON AFB OKi10 scwO0L OF
ENGINEERING

EFFECTS OF WEIGHT, INERTIAy AND VELOCITY ON CONTROL
POWER REWUIREMENTS FOR VTUL AIRCRAFT. (Ul

DESCRIPTIVE NUTE: MASTER'S THESIS,

AUG 65 71P ROMINE,BYRON HARL
REPTe NUe GE/EE/65-20

UNCLASSIFIED REPORT
SUPPLCMENTARY NOTE:

DESCRIPTORS: (@VERTICAL TAKE=OFF PLANES,

STASILIZATION SYSTEMS), (eSTABILIZATION SYSTEMS,

POWER)y STABILITY, CUNTROL SYSTEMS, WEIGHT,

VELOCETY, ROLL, AILENOWS M AT}
IDENTIFIERS] VZey AIRCRAFT )

THE PILUTVEHICLE SYSTEMS ANALYSIS IS APPLIgD TO

THE PROBLEM OF DETERMINING THE EFFECTS OF GROSS
WEIGHT, INERTIA, ANV VELOCITY ON THE STABILIZATION
CONTROL PQWER RLUUIREMENTS FOR THE SINGLE=LOOP ROLL
CONTROL SYSTEM UF A DOAK VZ=4 VTOL AINCRAFT.

THE AIRCRAFT 1S SUBJECTED TO RANDOM ROLL INPUTS [n
THE FURM UF ATMUSPHERIC DISTRUBANCESe ONLY THE
CONTROL PIWER REQUIRED TO STABILILE TnE AIRCRAFT RO_L
ANGLE BY THE PILOT*S ySt OF AILERUNS ALGNE S
CONJIVEREDe THE OPEN=LO00OP GAIN OF TmE SYSTEM 1S
DETERMINED SY MAXIMIZING THE CLOSED=LUOP DAMP NG
RATI0s THERE ARE NO SIGNIFICANT DIFFERENCES IN THE
STABILILATIUN CUNTROL PUWER REWUIREMENTS AT THE GROSS
WEIGHT CONDITIONS ANWALYZEDs INCREASED MOMENTS OF
INERTIA DO NOT OR({VE THE SYSTEM UnNSTABLE, BUT THE
CONTROL POWER RZQUIREMENTS DECREASE BY ABOUT SIXTY
PER CENT aS THE MUMENTS OF INERTIA ARE INCREASED FROM

2800 SLUGSQ FT TU 3300 SLUG=Sw FTe (AUTHOR) (v
38
UNCLASSIFIED /70M07




e R e o AT - —————

UNCLASSIFIED
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AD=523 bHl4
ARMY AVIATIUN TEST ACTIVIYY EOWARDS AFB CALIF

PRELIMINARY PILOT QUALITATIVE EVALUATION OF THE XvesSA
RESEARCH AIRCRAFT, V)

DESCRIPTIVE NOTE{ LETTER REPT.
ST 6% 48P

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTw:

DESCRIPTORS; (®VERTICAL TAKE=UFF PLANESy FLIGHT
TESTING), FLIGHT CONTROL SYSTEMS, RESEARCH PLANES,
TURBOJET ENGINES, LANDJNGS, OPERATION,

STABILITY, FANS ()

IDENTIFIERS; V=5 AJRCRAFT (vl

THE PRIMARY OBJOBJECTIVE UF THE TESTS WAS ToO
INVESTIOATE THOSE AIRCRAFT CHARACTERISTICS DIRECTLY
INFLUENCED uY THE LIFT=FAN CONCEPT, THE REPORT

CONTAINS THE RESULTS UF THE PRELIMINARY PILOT
EVALUATION UF THE XVebA AIRCRAFT DURING THE

STABILITY AND CONTROUL PORTION OF THE Ue So ARMY

FLIGHY TEST PROGRAM, (V)
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UNCLASSTIFLED
LDC REPORT BIBLIUGKAPHY SEARCH CUNTROL NQOe /740007

AD=023 »27
VTIOL SYSTEMS DIv CURT[SS5-WRIGHT CORP CALDWELL N J

A THEORY FOR VTOL PROPELLER OPERATIUN IN A STaTicC
CUNDITION, fu)

DESCRIPTIVE NOTE: FINAL REPTe FOR JUN 64=MAY 45,
UCT 65 85P ERICKSUN JOHN Co yuJRe?
LADVEWYKICHARD Me (BORSTHENRY VeiORDNAY,
DUNALD ce
CONTRACT?: DA44 177aMCle5T
PROYJ: IMI214UIDI4415
MONITUR: USAAVLABS TR=65=69

UNCLASSiFIEu REPORT

SUPPLEMENTARY NOTE: SUBCUNTRACTED TO THERM ADVANCED
RESEARCH,) INCey ITHACA, Ne Yo

DESCRIPTORS: (OVLRTICAL TAKE=OFF PLANESH
PROPELLLEKS(AERIAL)) s (ePROPELLERS(AERIAL),
PERFURMANCE(ENGINEERING) )y LIFTy VORTICES,

WAKEs STAT]CS, THEORY, DEFORMATION,
PROGRAMMING (COMPUTERS), MATHEMATICAL ANALYSIS (vl

A GENERAL THEORY FOR PEKFORMANCE CALCULATIONS WAS

\ FORMULATED SASEU UN A CONTINUOUS VORTEX _

3 REPRESENTATION ALONG THE LINES OF THE CLASSICaL

. LIFTING=LINt MODELe AS UPPOSED TO FORWARD FLIGHT,

A | THE DEFURMATION OF THE #AKE 15 APPRECIABLE JUST

- BEHIND THE PROPulLLER, AND 115 DETERMINATION

CUNSTITUTES THE HEART OF THE STATIC PKOBLEM, &

COMPUTER PROGRAM HAS WEE&N DEVELUPLD Tu CALCULATE

g BUTH THE [NFLOW AT IHE PROPELLEXR AND THE INDUCED
VELOCITY AT ANY FIELD POINT FUR AN ARs!TRARY

DESCRIPTION OF THE TRAILING VURTEX SHEETS. TO

APPKOAIMATE THE FORCE=FREE CONDJTION [(MPOSED ON THE

WAKE, AN INITIAL WAKE HYPOTHESIS DERIVED FROM THE

THEORY UF THE GENERALIZED ACTUATOR DISK waS

: FIRST USEDe THE RESULTING COMPARISONS WITH BOTH

3 DETAILEU AND GROSS MEASUREMENTS WERE UNSATISFACTORY
AND A REFINED HYPOTHESIS WAS OERIVEL. THE REFINED

waAKt HYPOTHESIS PROVIDES A MORE REASOWABLE

REPRESENTATION OF THE 'PITCH' OF THt cLEMENTS OF THE

PDEFURMEL TRAILING VORTEA SHEETS AS wELL AS THE

ENVELUPE UF THEIR THAJECTORIESs (AUTHUR) tv)
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UNCLASSIFIED
DDC REFORT BIBLIOGKAPHY SEARCH CONTROL Noe /Z0MO7

AD=626 o617 /5
REPUBLIC AVIATIUN CORP FARMINGODALE N Y

FEASIBILITY STUDY ON THE DESIGN AND DEVELOPMENT OF A
VTOL BLAST CONTROLLING PLATFORM. (v)

DESCRIPTIVE NUTES TECHNICAL REPT e,
AUG 65 87p DARTHASe JRINGLER Fe He 3}
REPTe NOe (=009)=U3
CONTRACT: [A=22=U79=ENG=435
PROJV: DA=1=DU21701A047
MONITOUR: AEWES , 3=123

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTk:

DESCRIPTOKRS: (eVERTICAL TAKE=OFF PLANES» LANDING
MATS), (®LANDING MAT>, VERTICAL TAKE~OFF PLANES),
(*EXHAUST, DEFLECTION), MODEL TESTS, FLASIBILITY
STUDJIES, DESIGN, AIRCRAFT ENGINES, JLT
ENGINES 'R}

A CUNCEPT WAS DtVELOPED FOR A PORTABLE VERTICaAL
TAKE=OFF aAND LANDING gLAST DIVERTING PLATFORM WHICH
WOULD DIRECT THE EXHAUST 8LAST AWAY FROM THE AIRCRAFT
AND INTU THE AJR TO PREVENT TERRAIN EXROSION) HOT GAS
REINGESTIUN, GRUUND EFFECTSy AND SIGNATUREe THE
PLATFORM wWOULD BE ASSEMBLED ON SITE FROM MODULAR
SECTIONS, EACH SECTION CONTAINING DEFLECTUR VANES AND
TOPPED BY A LOAD HEARING GRIDe THE FEASIBILITY OF
THIS CONCEPT HAS BEEN DEMONSTRATED BY SCALE MODEL
TESTINGs THE RESULTS INDICATE THAT SUCH A PLATFORM

15 EFFICIENT IN CONDUCTING ENGINE EXHAUST BLAST AND
ACCUMPANY NG ENTRAINED AIR WAY FRUM THE AJRCRAFT.
SIGNIFICANT REDVCTION IN THRUST LOSS AND LOWER

SURFACE TEMPERATURE ON THE AIRCRAFT MUDEL WERE
0B8S5ERVED. (AUTHUR) (vl
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UNCLASSIFIED

0DC REFORT BIBLIOGRAPHY kaﬁﬁﬂ CONTROL Noe /20M07

"
Pt

AD=627 361 1/3 i
HUGHES 100L €O CULVER CITY CALIF AIRCRAFT DIV

COMPONENT TESTING XV~=9A HOT CYCLE RESELARCH

AIRCRAFT, ()
E DESCRIPTIVE NOTE: SUMMARY REPT, 29 SEP 62=15 MAR 65,
' NOV 65  199P DEVEAUX,Ge Do i

REPTe NOo HTCwAD=b64=26 (385=T=~]6)

3 CONTRACT? DA=44a]77=AMC=877(T)

% TASK: 1Mi241401D14403

MONITURS USAAVLABS TR=65-38

UNCLASSIFIED REPOKT
% SUPPLEMENTARY NOTw: SEE ALSO AD=62] 684
DESCRIFTORS; (#VeRTICAL TAKE=OFF PLANESs ROTOR

BLADES(RUTARY WINGS))y (®ROTOR BLADES(ROTARY
WINGS), TESTS), UET HELICOBTER ROTORS,

Lyo_idoir e
2 B

S

i: FATIGUE (MECHANICS), ROTARY WINGS, FREQUENCY,
4 JOINTS, RESEARCH PLANES {u)
% IDENTIFIERS; V=9 AIRCRAFT (v

; THE COMPOWENT TESTS INCLUDED FATIGUE TESTS 0F THE
3 BLADE RUCT=END AND CONSTANT SECTIUN AREAS, HUa GlmBab
: SYSTEMy SFAR=TO«SEGMENT AND ROOTFJTTING=TO0=SPAR
ATTACHMENTSy AND MATERIAL EVALUATION TESTS OF THE

b . BLAVE SPARSe SEALING TESTS wERE CONDUCTED On THE

A JOINT BETWEEN THE Y=DUCT AND TRIDUCT IN THE HuB

; AREAs THE JVINT AREA BETWEEN THE GAS GENERATOR AND

£ OIVERTEK vALVE, AWD THE FIXED-DUCT JOINT ON THE ROTUR
: BLADE. uLADE NATURAL FREQUENCY TESTS wERE CONDUCTED

TO ENSURE THAT THE NATUKAL FREWQUENCIES OF THE ROTOR
f BLACE WUULD NOT Bg IN A CRITICAL FREWUENCY RANGE.
THE INSTRUMGNTED FLIGHT BLADE WAS CALIBRATED IN A

TEST FIATURE BEFORE THE FLIGHT TEST PKOGRAM.
{AUTHOR) {v)
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UNCLASSIFIED

UDC REPORT BIBLIVGKAPHY SEARCH CONTROL Nue /20M07

. REPTe NOs AEROSPACE/MECHANICAL SCI-709
. CONTRACT: DA=44=]177~AMC=8(T)

AD=627 d7u /2
PRINCETUN UNIV i J DEPT OF AEROSPACEt AND MECHANICAL
y SCIENCES
4 AN ANALYTICAL STUDY OF THE DYNAMICS OF AIRCRAFT [w
p: UNSTEADY FLIGHT, (u)
g GCT 65  234P CURTISSyHe Co yJRe;

A TASK: 1D121401A142023
g 1 MONITOR: USAAYLABS . TR=65=48

2. UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

2. DESCRIPTORS; (¢AIRCRAFTy AERODYNAMICS)y (eVEKRTCAL
i TAKE~OFF PLANES, AERODYNAMJCS), FLIGHT,
DIFFERENTIAL EQUATIONS, DYNAMICS, STABILITY (vl

THE OYNAM]C RESPONSE OF CONVENT]ONAL AND VvTOL
AIRCRAFT #ITH VAKYING FLIGHT VELOCITY IS
INVESTIGATED, IT S ASSUMED THAT THE UYNAMIC

MGTIONS OF AIRCRAFT MAY BE DESCRIBEW BY LINEAR
DIFFERENTJAL EQUATJUNS WHOSE COEFFJCIELNTS

(STABILITY DERIVATIVES) ARE FUNCTIONS OF FLIGHY
VELOCITY, AND THEREFORE VARY WITH TIMts PRIMARY
EMPHASIS [S PLACED ON THE EVALUATION OF THE GENERAL
NATURE UF THE VEHICLE RESPONSE AND ITS DEPARTURE FRoM
FROLEN SYSTeM (CONSTANT COEFFICIENTS)
CHARACTERISTICS, (vl
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UNCLASSIFIED
DDC REFORT BIBLIOGRAPHY  SEARCH CUNTRUL NQe /2G407

AD=62b 669 171
KELLETT AJRCRAFT CORP WILLOW GRUVE PA

DOWNWASH TESTS uF THE DUAL TANDEM DUCTED PRUPELLE=

VIOL RESEARCH AIRCRAFT CONFIGURATIONS TU EVALUATE
ENGINE INLETS, PROTECTION DEVICES AwD STupY

AERODYNAMIC INTERFERENCE, (vl

hOV &5 158P CURTISSyHe Co sJRe}
REPTe NU. 179T80~12,
CONTRACT! NO«=64~043%

UNCLASSIFIED REFORT

SUPPLEMENTARY NOTES

DESCRIPTORS: (@VERTICAL TAKE=OFF PLANES) DUNNWASH),
(*AEROVYNAMIC CONFIGURATIONS, RESEARCH PLAKES!,

ENGINE AIR SYSTEMS CUMPONENTS, FLIGHT TESTING,

DRAGy THRUST, PRUPLLLER BLADES, SIMULATION,
INTEKFERENCE, SAFETY DEVICES (v)

A FULL 9CALE HALF=~MODEL SIMULATION UF A DUAL TANDEM
DUCTEU PRUPELLER VTOL AIRGRAFT wAS TESTED UNDER THE
SEVERE ENVIRKONMENT CAULSED BY OPERATION SIMULATING
VERTICAL FLIGHT IN CLOSE PROXIMITY TO SAND aNp
CKRUSHED STONE COUVERED TERRAINs FOUR ENGINE INLET
PROTECTION DEVICES wERE EVALUATED InN TH1S SERIJES oF
TESTSe A wING=LIKE DEFLECTOR DEVICE WAS TuSTED IN
TWO CUNFIGURATIUNS OF DIFFERENT CHORD LENGTHS. A
FULL INLET SCREEN AND A BLOCKED MALF=SCREEN INLET
PROTECTION DEVICE WERE ALSO TESTED. IT #AS FOUND
THAT DUE TO ITS LOCATION [N THE UPFLOn REGION, THE
FULL SCREEN TENWED TO CUGLLECT PARTICLES AND THERESQY
AGGRAVATED INLET INGESTIONe THE BLOCKED HALF=
SCREEN AND THE VEFLECTOR DEVICES SIeNIFICANILY
REDUCED INGESTIUN, oUT wkRE NOT SUFFICIENTLY
EFFECTIVE TO POSITIVELY PREVENT ENGINL DAMAGE,
TESTS OVER CRUSHED STUNE CAUSED SIGNIFICANTLY WORSE
INLET INGESTION AND AIRFRAME DAMAGE PROBLELMS THAN
THOSE EXPERIENCED UVER SANDe (AUTHOR) V)
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UNCLASSIFIED
DOC KREPOKT BIBLIOGRAPHY SEARCH CONTROL NOeo 720407

AD=629 w04 1474 173

PRINCETON UNIV w J DEPT OF AEROSPACE AND MECHANICAL
SCIENCES

A SURVEY OF v/S10:, wIND TUNNEL wALL CURRECTIONS AND
TEST TECHNIWUES, tu)

VEC 65 87p
REPTe NU. 725,
CONTRACT?! wONR=1u58(l4)
PROJ: NR=212=-155,

OLCOTT ,JOHN we 3

VisCLASSIFIiED REPORT

SUPPLEMENTAKY NOTe:

DESCRIPTORS: (eVeRTICAL TAKE=OFF PLANES» MUDEL

TESTS)y (oWIND TUNWELS, CORRECTIONS), TEST

METHUDSy ERRURS, wWaKEy LIFYy REVIEWS, wIND

TUNNEL MUDELS, DESIGN, TILT wINGS,

PROPELLERS(AtLRIAL), AIRSHIPS vl
JOENTIFIERS: FLYING wIND TUNNELS vy

A DISCUSSION OF WIND TUNNEL BOUNDARY CORRECTIONS AS
TREY APFLyY 10 VYOL MODEL TESTING 1S PRESENTED,
CONVENTIONAL WALL CORRECTION THEORY 1> INADEQUATE
SINCE I FAILS TO ACCOUNT FOR BUOTH THE PRESENCE OF a
HIGHLY UVEVELQPEL N¥AKE AND THE TOTAL LIFT ACTING On
THE MUDELe CORReCTION THEORIES THAT DO CONSIDER THE
LIFT AND wWAKE CHARACTERISTICS OF VTOL DESIGNS GIVE
SATISEACTORY RESULTS, PKOVIDED THERE }S NO WwAKE
DISTORTION DUE TO THE INTERFERENCE OF TUNNEL WALLS
BOTH THE HEYSON AND KIRKPATRICK VTOL BOUNDARY
CORKECTION THEORIES ARE EXAMINED AND THEIR
LIMITATIONS DISCUSSEDs A COMPARISON OF FREE AR

AND TUNKNEL RESULTS FOR A +165SCALE NORTH AMER[CAN
AVIATION TILT WING VESIGN AND A FREE AIR STuDY

OF AN EARLY HAMILTON STANDAKD XC 142 PROPELLER
MODEL AKE DISCUSSEDe THE PROPELLER DATA AGREED

WITH THEOKETICALLY PREDICTED VALUES, 8UT
DISCREPANCIES, PARTICULARLY IN DRAG FORCE, APPEARED
WHEN THE AIRSHIP NORTH AMERICAN AVIATION DATA

WERE COMPARED WiTH SIMILAR TUNNEL ReSuLTS. THg
EXALT CAUSE OF THE OIFFERENCES WAS NOT DETERMINED.
THE IMPURTYANCE OF TYHE VTOL MOQEL WwAKE IS
SUBSYANTIATEDs MINIAUM TUNNEL SIZES NoCESSARY TO

AVOID WAKE IMPINGEMENT AND DISTURBANCE ARE PRESENTEL®
(AUTHOR (V)
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UNCLASSIFIED
DBC REFORT BIBLIOGRAPHY SEARCH CONIROL NOe /74GMO7
!

AD=630 924 WA 2074
GRUMMAN AJRCRAFT gNGIWEERING CORP BETHPAGE W ¥

WIND TUNNEL TEST uf 1/7 SCALE MODEL Ov~=l. (u)

DESCRIPTIVE NUTE: FINAL REPT ey
VEC 65 BUP SHEPHEARU FRED We
CONTRACT! QA=44=(77=AMC=271(T)
TASK: 1P1259U1A142ud,
MONITOR; USAAVLABS TR=65=73

UNCLASSIFLIED REPORT

SUPPLEMENTARY nOTES

DESCRIPTONS: (eVERTIVLAL TAKE=OFF PLANESy AERQDYNAMIC
CHARACTERISTICS), nUDEL TESTS, WIND TUNNEL MUDELS,
DRAGy LIFT, PITCH{MOTION)y AIRCRAFT CANUPILS,
NACELLESy FUSELAGES, AIRPLANE MODELS L2
JOENTIFLERS; Ve| AJRCRAFT (u)

WIND TUNNEL TESTS WERE CONDUCTED ON A 1/7 SCALE

MODEL OF THE Ovel AIRPLANE TO DETERMINE THE POWER=

OFF DRAG, LIFT, AnD PITCHING MOMENT CUEFFICIENTS OF
THE MODEL AND [TS VARJOUS COMPONENTSe SIGNIFICANT

DRAG DIFFERENCES wERE MEASURED HETWEEN PRODVCTION
CANUPY AND NACELLE CONFIGURAT]ONS AND STREAMLINED
FUSELAGE aNU NACELLE CONFIGURATIONS, oUT ARE NOT
CONSIDERED APPLICABLE. NO OTHER SIGNIFICANT DRAG
DIFFERENCES WER: mEASURED, (AUTHOR) 1'2)
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UNCLASSIFIED
p0C REPORT HIBLIUGKAPHY SEARCH CUNTRuL NOe /720407

AD=63i 414 173 21/%
HUGHES TOUL €0 CULVER CITY CALIF AJRCRAFT DIV

GROUNU AND FLIGHT TeSTSy XV=9A HOT CYCLE KESEARCH
AIRCRAFT, (vl

DESCRIPTIVE NUTE: SUMMARY REPTey LU AUG 64-5 FEB &5,
MAR 65 156P PIEPER Ce We

REPTes NUe HTCopD=gy=i3,

CONTRACT DA=4i\w] 77 =AMC=877(T)

TASK: IMI2IRJ]IDI44UI,

MONITUR: USAAVLABS , TR=65=44

UNCLASSIFLEy REPORT

SUPPLEMENTARY NOTw s

DESCRIPTORS: (*GAS TURBINES, THERMUDYNAMIC CYCLES),
(eVEKTICAL TAKE=UFF PLANES, TESTS),

(e THERMOOYNANMIC CYCLES, HELICOPTER ENGINES),
(eHELICOPTER ENGINES, PERFORMANCE(ENGINEERING) ),
HELICOPTLR RUTORSs FLIGHT TESTINGy STRUCTURAL
PRUPERTIES, FROPULSIUN, RESEARCH PLANED)

FEASIBILITY 3TUDIES, TEST EWQUIPMENT,

LOADING(MECHANICS), COOLING tu}
I0ENTIFLIERS; V=9 AIRCRAFT W)

THE PERFORMANCE, STRUCTURAL QUALITIES, AND
FEASIBILITY OF THE nOT CYCLE ROTOR ANv PROPULSION
SYSTEM WERE SUCCESSFULLY VERIFIED FOR ALL NORMAL
HELICOPTER FLIGHT MODESe GROUND TESTS CONSISTED OF
PREFLIGHT AND TIE~DOWN TESTS, WHICH POVIDED A
FUNCTIONAL CHECKOUT OF THE AIRCRAFT SYSTEMS AND TEST
INSTRUMENTATION AND A FINAL CHECKOUT UF THE COMPLeTeD
AIKLRAFT PRIOR TO START OF FLIGHT TESTS. THE 15

HUURS OF ¢LIGHT TESTING INCLUDED EVALUATION OF
AIRCRAFT ANU ROTUK SYSTEM PERFORMANCE, FLIGHT LUADS,
COOLINGs AND FLYING QUALITIES IN VARIOUS FLIGHT
MOOESe (AUTHOR) (V)
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UNCLASSIFIED . '

vDC KREPORT BIBLIOGRAPHY SEARCH CUNIROL Npe /720M07

- AD=634 777 1/1 .
A DAVID TAYLOR MOULEL bASIN WASHINGTON D C AERUDYNAMICS :

. LAB

2 WINU=TUNNEL INVESTIGATION OF THE HOVEKING,
. TRANSITION, AND CKUISING PERFORMANCE OF AN ARRESTED

ROTOR (TRIDENT) VTOL AIRCRAFT CONCEPT. ) -
DESCRIPTIVE NUTE: FINAL REPTe;
A FEs 66 43P BRASSEUR,GARY we ;MAGUIRE, -
i WILLIAM B, i §
E REPTe NOe 0TMB=2172, DTMB~AERO=-110) |
K PROJ: .632-542,

i UNCLASSIFIED REPORT

3 DESCRIPTORS: (eVeRTICAL TAKE=OFF PLANES)
i PERFURMANCE IENGINEERING) )y HOVERING, RUTARY

NINGSy MODEL TESTS, AERODYNAMIC CHARACTERISTICs)»
WINGSy FLIGHT TESTING {u)

WIND=TUNNEL TESTS WERE CONDUCTED TO EVALUATE STATIC
STABILITY AND CUNTROL CHARACTERISTICS WITH EMPHAS|S
O UETERMINING THE MAGNITUDE OF TRANSITION PROBLEMS,
EVALUATING THE COMPATIBILITY OF THE COMPETING
INTELRWAL ANV EXTERNAL AERODYNAMIC REQUIREMENTS FOR
Hi1GH STATIC LIFT AND EFFICIENT CRUISING WAS AN
ADDITIONAL TEST OBJECTIVEe TEST RESULTS SHOW THAT

i ah R d o

e s ettt

Ty
D I G

A THE MUDEL EXHIBITS A STRONG DIRECTJONAL TRIM SHIFT
- THROUGUH TRANSITIGNe THE PATTERN SELECTED FOr ROTOR
5 ARRESTMENT DURING EVALUATION OF THE TKANSITION

3 CHARACTER]ISTICS WAS NOT ACCEPTAJLE ON THE BAS]S OF
3 POWER REWUIRED TO SUPPORT VEHICLE WEIGHT OR CONTROL
3 OF TRAJECTONY, THE RESULTS FURTHER INDICATED THAT

THE PERFORMANCE POTENTIAL OF THE VLUCTED ROTOR =NOZZLE
A SYSTEM MAY BE LiMITED BECAUSE OF THe >TRUCTURAL
; REQUIREMENTS. MODEL ROTOR DUCT DESIGN, FROM THE

i
{
E STANDPOINT UF INTERNAL AEROUYNAMICS, WAS COMPROMISEV ' {
3 BY ADUING STRUCTURE TO ACCOMMUDATE THE WING BENDING ‘
; LOAUS FUR HIGH=SPEEw CRUISINGs (AUTHOK) tu)
B
Y 48
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UNCLASSIFIED

ODC KEPORT BIBLIQGRAPHY SEARCH CONTROL NQe /20407

AD=s33 269 1/4 5/8
BELL AEKOSYSTEM> ¢O BUFFALO N Y

APPLICATION OF PILOT-CONTROLFER INTEGRATION
TECHNIQUES TO Ao REPRESENTATIVE V/STOL AIRCRAF T, tu)

. DESCRIPTIVE NUTE: FINAL REPTs,
0CT 65 156P GAUL s JOHN w,o ¢
REPTe NOo 222679U3001’
. CONTRACT: aF 33(615)=1866,
: PROJ: AF=B8219,
; TASK: 821904, ‘
: MONITOR: AFFDL TR=65=200

‘ UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

' OESCRIPTORS:  (eVERTICAL TAKE=OFF PLANES, ®FLIGHT

: CONTKOL SYSTEMS), DESIGN, PILOTS, MAN=MACHINE
SYSTEMS, COSTS ’ (u)
IVENTIFIERS: X=22 AIRCRAFT (v

1

i

! THE REPURT PRESENTS FINAL RESULTS OF A STUDY oF THE

: APPLICATION OF PILOTCONTROLLER INTEGKATION

| (PCl) DESIGN TECHNIQUES TO THE FLIGHT CONTROL

| SYSTEM OF A REPRESENTATIVE V/STOL AIRCRAFT.

! UNDER THIS PROGrAN THE VALIDITY OF THE CONCEPT WAS

; : ESTABLISHED IN THE APPLICATION TO THE Xw=22A V/

- k STOLe IN THIS APPLICATION THE PCI TECHNIQUE

g f l INDICATED THE AREAS OF THE X=22A FLIGHT CONTRoOL

| SYSTEM WHERE MOUIFICATIONS wOULD RESULT IN THE
GREATEST [MPROVEMENT TO THE PROBABILITY OF MISSION

oo ACCOMPLISHMENT. DESIGN MODIFICATIONS WERE MADE AND

' AN ITERATION USING THE TECHNIQUE WAS ACCOMPLISHED AwD

. THE PAYUFF wAS EVALUATEDs THE DJGITAL PROGRAM WAS

Co OEVELOPED AND APPLIED TO THE A=22A HAS GENERAL

3 : APPLICABILITY Tu OTHER AIRCRAFTs SEVERAL

IMPROVEMENTS TO THIS PROGRAM AS WELL AS To THE

DETAILS OF TECHWI4Ue APPLICATION ARE SUGGESTE(p.

(AUTHOR} (u)
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UNCLASSIFIED
pLC REPORT BIBLIOGRAPHY SEARCH CUNTROL NDe /20M07

AD=634 943 173 2175
GENERAL ELECTRIC CO CINCINNATI OHJO FLIGHT PROPULSION Lasg
DEPT

X353=58 PROPULS[On SYSTEM SPECIFICATION. ty)

JAN 62 10bP
REPTe NUso SPECIFICATION=112
CUNTRACT! DA=H4w|[77«1C=7}5,

UNCLASSIFIED REPORT

SUPPLEMENTARY NUTE: REPORT O VZ=11 LIFT FAN

FLIGRTY RESpARCH AIRCRAFT PROGRAMs SEL ALSU AD~
634 Y44

DESCRIPTOKS: (eVELRTICAL TAKE=OF® PLANES)

*PROPULSION) ) SPECIFICATIONS, LUCTED FANS,

TURBUJET ENGINESy AIRCKAFT ENGINESy KRESEARCH

PLANESy MILITARY REQUIREMENTS tn
IVENTIFIERS; Va5 AIRCRAFT, X353=5B ENGINE (v)

THIS SPECIFICATION COVERS THE CHARACTLRISTICS OF

THE X353=58 CONVERTIBLE V/STOL PROPULSION

SYSTEM INTENDED FOR USE IN A PILOTEV FLIGHT RgSEARCH
ASRPLANEs THE GuNERAL ELECTKIC X353=5p

ENGINE 1S A HIGH LIFT-WEJGHT RATIO CONVERTIBLE

ENGINE FOR TURBUJET OPERATION AND AVGMENTED LIFT
OPERATIUNG THE pASIC X353=58 ENGINE CUMPRJSES

A TURBOJET ENGQINE MUDJFIED FOR NON=REHEAT OPERATION,
A TIP=-TURBINE LIFT FAN AUGMENTING TURBOJET THRUST FOR
V/STOL CIFT AND PROPULSIVE THRUSTS, A GAS DIVERTER
VALVE FOR SELECTING ENGINE OPERATING MODE, AND
ASSUCJATED ENGINE CONTROLS AND ACCESSURIESs THE

ThO PART SCKOLL On EACH LIFT FAN PERMITS
INCURPOKATION O0F THZ X353=58 INTO AN AIRPLANE
POWERPLANT CONFJGURATION COMPRISING TwO (2) BaSIC
X353=5B CONVERTIBLE ENGINES PNEUMATICALLY COUPLED
SUZH THAT EACH TURBOJET PROVIDES HALF OF THE REQUIRED
DRIVING POWER FUR EACH OF THE LIFT FANS. ROTORS 0Of
THE TwO LIFT FANS ROTATE IN OPPOSITE LDIRECTIONS TO
MINIMIZE GYKROSCUP]C RELATIONSs ALL PERFORMANCE
FIGURES) WEIGHTS, QUANTITIESy ETCe, In THIS
SPECIFICATIUN ARk GIVEN FOR ONE X353=b5B (ONk

TURBOJET ENGINE, uNE FAN, ONE DIVERTER VALVE)

UNLESS SPECLFICALLY STATEY UTHERWISE. (n
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UNCLASSIFIED

VDL REPORT 31BLIUGRAPHY SEARCH CONTROL Nge /20M07

AD=634 944 1/3 21/5

GENERAL ELECTRIC coO CINCINNAT] OH!O FLIGHT PROPULSIGN LaB
DEPT

X376 PITCH FaN SPECIFICATION {v)

MAR 62 56P
REPTe NOo SPECIF!CATION-lla.
CONTRACT: DA-94-177-TC-715.

UNCLASSIFIiED REPORT

SUPPLEMENTARY NOTE: REPORT ON Yi=11 LIFT FaN

FLIGRT RESEARCH AIRCRAFT PROGRAM, SEE ALSO AD-
634 Y40,

DESCRIPTOKS; (eDUCTED FANS, FLIGHT CONTROL SYSTEMS),
(OVERTICAL TAKE=UFF PLANES, oFLIGHT CONTROL
SYSTEMS), GAS TURBINES, SPECIFICATIONS, TUBOJETY
ENGINES) AIRCRAFY ENGINES, RESEARCH PLANES,
PITCH{MOTIQN)

IDENTIFIERS; ves AIRCRAFT) X376 FAN, X353=58
ENGINES

(V)

v

THIS SPECIFICATION COVERS THE CHARACTERISTICS OF
THE X376 PITCH FAN INTENDED FOR USE IN A

PILUTED FLIGHT RESEARCH AJRPLANE, THE GENERAL
ELECTRIC X376 PITCH FAN IS A HIGH LIFTWEIGHT

RATIO GAS«DRIVEN LIFT FAN FOR SUPPLYING AUGMENTED
CONTRUL AND TRIM FOKCE IN V/STOL SYSTeMS, THE

K376 PITCH FAN COMPRISES A SINGLE STAGE, T]p=
TURBINE ORIVEN LIFT FAN SUPPLIED WITH TURBOJET
EXHAUST GAS BLEED THROQUGH TwO SEPARATE NOZZLE
SCRULLS. THe DOUBLE SCRULL ARRANGEMENT PROVIDES
SINGLE<ENGINE OPERATING CAPABILITY [N A TH0=ENGINE,
CROSS=DUCTED LIFT PROPULS]ON SYSTEM, (v)
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. UNCLASSIFIED

DDC REPORT BIBLIUGRAFHY SEARCH CONTROL Noo /710mM07

AD=634 v45 173 2175
GENERAL ELECTRIC ¢O CINCINNATI OHJO FLIGHT PROPULSION Lag
DEPT

X353=58 PROPULSION SYSTeM FLIGHTWORTHINESS RATING
TEST, W

MAK 62 Jup
REPTe Nu, SPECIFICATION=]114,
CONTRACT: DA-44-177-TC-715o

UNCLASSIFIEW REPORT

SUPPLEMENTARY NOTE! REPORT ON VI=11 LIFT FaN
FLIGNT RESEARCH aAlRCKAFT PROGRAMe SEE ALSO AD-
634 944,

DESCRIPTORS: (eVeRTICAL TAKE=OFF PLANES

*PROPULSION)y FLIGHT TESTING, SPECIFICcATIONS,

QUCTED FANS, TUBUJET ENGINES, AIRCRAFT ENGINES,

RESEARCH PLANES, TESTS 2
IOENTIFIEKS; Va5 AIRCRAFT, X353«5B ENGINES tul

THI> SPECIFICATION DEFINES THE FLIGHTAORTHINESS

RATING TEST REQUIREMENTS FOR THE K353=58

CONVERTIBLE, DUCTED LIFT FAN PROPULSION SYSTEM ;
THE X353«5B PROFULSION SYSTEM IS COMPRISED OF A

J85=Gt=5 TURHOJLT ENGINE, LESS AFTERBURNER, USED

AS A GAS GENERATOR PLUS TWO ALDITIONAL MAJOR

COMPONENTS: A DIVERTER VALVE 70 DIRECT THE GAs

FLOWE AND AW X353=55 LIFT FAN. tu)

52
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UNCLASSIFIED
DDC REPORT BIBLIUGNAPHY SEARCH CONTROL Nye /720407

AD=634 46 173 21/5

GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PROPULSIGN LaB
DEPT

X376 PITCH FAN FLIGHTWORTHINESS RATING TEST, tv)

. DESCRIPTIVE NUTE: REVISED ED»
APR 62 aup

REPTe NOe SPECIFICATION=115,

i CONTRACT! DA44=]77=TC=715,

UNCLASSIFIED REPOKEY

SUPPLEMENTARY NOTt$ REVISION OF DOCUMENT SUBMITJTED 25
MAR 62+ REPORT On VZ=1] LIFT FAN FLIGHT
RESEARCH AJRCRAFT PROGRAMs SEE ALSO AD=634 944y

DESCRIPTORS: (*DUCTED FANS) FLIGHT CONTROL SYSTEMS),
{oVERTICAL TAKE=UFF PLANES, oFLIGHT CONTROL
SYSTEMS), FLIGHT TESTING, SPECIFICATIONS, GAS
TURBINES, AIRCRAFT ENGINES, RESEARCH PLANES,
PITCHIMOTION) (V)

JOENTIFIERS: V=5 AJRCRAFT, X376 FAN (V)

g
|
|
|

THIS SPECIFICATION DEFINES THe FLIGHTWORTHINESS
RATING TEST REQUIREMENTS FOR THE X376y DUCTED,
PITCH TRIM CONTROL FANs THE GENERAL ELECTRIC

X376 PITCH FAN |S DESIGNED FOR SUPPLYING AUGMENTEY
! CONTRUL AND TRIM FORCE IN V/STOL SYSTEMS, T IS

: CUMPRISED OF A SINGLE STAGE, TIP=TURBINE QRJVEN FAN

‘ SUPPLIED wITH TURBOJVET EXHAUST 6AS BLEED THROUGH TWoQ

; SEPARATED NOZZLe SCROLLS. THE DOUBLE SCROLL

' ARRANGEMENT PROVIDES SINGLE=ENGINE OPLRATING

CAPABILITY IN A TwO=ENGINEs CROSS=DUCTED LIFT
PROPULSION SYSTEM, (AUTHOR)

tu)

53

UNCLASSIFIED /20M0Q7

e e Man Ay - -

22 e

o
o

X
~
?‘
4

ot woe “5r = 1101 (<t i oo .




Pias 7 s A S ]

z

UNCLASSIFIED
00C REPORT BIBLIOGRAPHY SEARCH CONTROL Noe 720M07

AD=634 947 173 21/5

GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PROPULSION LaB
DERT

X353=58 PROPULSION SYSTEM ACCEPTANCE TEST. tv)

DESCRIPTIVE NUTE: REVISED &D.
MAY 62 24P

REPTe NOo SPECIFICATION=116

CONTRACT: pA=H4=}T77=TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REVISION OF DOCUMENT SUBMITTED 15
APR 62+ REPORT Ow vZI=3}] LIFY FAN FLIGHT
RESEARCH ARICRAFT PRUGRAMe SEE ALSO AD=634, 945,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES

®PROPULSION) s TESTSy SPECIFICATIONS, OUCTED

FANSy TUKOJET ENGINES, AIRCRAFT ENGINEDy RESEARCH
PLANES, VALUES, ACCEPTABILITY (V)
IDENTIFIERS; Vo5 AIRCRAFTy X=353«5p EMGINES (v)

THIS SPECIFICAT}ON VDEFINES THE ACCEPTANCE TEST
REQUIREMENTS FOR THE LIFT FAN AND DIVERTER VALVE
CUMPONENTs UF ThHE X353=58 CUNVERTJIBLE, OUCTED,
LIFT FAN PROPULSION SYSTEM CONFORMING TO

SPECIFICATIUN Nuy 1124 (AUTHOR) (V)
54
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UNCLASSIFIED
UDC REPORY BIBLIUGKAPHY SEARCH CONTROL Npe /720407

AD=634 943 173 2178

GENERAL ELECTRIC CO CINCINNATI OHIO FLIGHT PRQPULSIUN LAB
DEPT

X376 PITCH FAN ACCEPTANCE TEST. (V)

DESCRIPTIVE NUTE: RREVISED EO.
HAY 62 29P

REPTe Nus SPECIFICATION=117,

CUNTRACT? DA~4{=|77«TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: KEVISIQN OF DOCUMENT SUBMITTED 18
APRIL 1962, REPOKT On vZ=11 LIFT FAN FLIGHT
RESEARCH AJRCRAFT PROGRAMe SEE ALSO AD=634 944,

DESCRIPTORS: (*DUCTED FANS, FLIGHT CONTROL SYSTEMS),
(VERTICAL TAKE=OFF PLANES, ®FLIGHT CONTROL

SYSTEMS)y SPECIFICATIONSy ACCEPTABILITYs» TESTS,

TURBUJET ENGINES, AIRCRAFT ENGINES, RESEARCH

PLANRES, PITCH(MQTION (V)
IDENTIFIERS; v=5 AIRCRAFT, X376 FAN (vl

THIS SPECIFICATION DEFINES THE ACCEPTANCE TESY
REQUIREMENTS FOR THE X376, DUCTEDy PITCH TRIM )
CONTROL FAN CONFORMING TO SPECIFICATIUN NQe 113 )

55

UNCLASSIFIED 120n07




UNCLASSIFIED
UDC KEPURT BIBLIUGRAPHY SEARCH CUNTROL Nue 720M07

AD=63% 95U 173 21/5
GENERAL ELECTRIC CO CINCINNATI OH}O AUVANCED ENGINE AND
TECHNOLOGY DEPT

X353=58 PROPULS}On SYSTEM FLIGHTWORTHINESS TEsT
REPURT (PENALTY TESTS)e VOLUME Jo SUPPLEMENT Joe tu)

UCT 63 72P
CONTRACT? DA=44=|77=TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTe ON LIFT FAN FLIGHT
RESEARCH AIRCRAFT PROGRAMoe

DESCRIPTORS; (ePROPULSIONy ®VERTICAL TAKE=UFF

PLANES)» FLIGHT TESTINGs RESEARCH PLANES, TURBOJVET
ENGINES, CONVERTiBLE PLANES, DUCTED FANS (u)
IVENTIFIERS: V=5 AJRCRAFT, X 353=58 ENuINES )

THE REQUIKED 10=HOUR PENALTY TEST TO EVALVATE

DESIGN MODIFICATIUNS TO THE X353«58 LIFT FAN

INLET VANES AND ALUMINUM EXIT LOUVERS WAS COMPLLTED
IN ACCORDANCE WiTH THE SCHEDULE OF TEST RECUMMENDED
TO THE ARMY [N THE X353«58 PROPULS]ION

SYSTEM FLIGMTWORYHINESS TEST REPORTe THE

TEST WAS COMPLETED ON A SLAVE X353«5B LIFT FAN

WHICH WAS ALSO AN ACCEPTANCE TEST VEHICLEe THIS
REPORT 15 A SUPPLEMENT TO THE X353~58 PROPULS]ON
SYSTEM FLIGHTWORTHINESS TEST REPORT AND

DOCUMENTS THE PLNALTY TEST AND RESULTSe IT IS
SUBMITTED TO THE Ue Se ARMY (TREGCOM) IN

ACCORDANCE WITH SPECIFICATION 114 TO FORM THE BASIS
FOR ESTABLISHING A FLIGHTWORTHINESS RATINy FOR THE
COMPLETE PROPULSION SYSTEM INCLUDING WIFT FAN INLET
VANE:; ALUMINUM EX§T LOUVERS AND DJVERTER VALVES.
UPON COMPLETION OF THE TEST, THE INSPECTION RESULTS
SHOWED ALL LIFT FAN COMPCUMENTS [NCLUDING INLET VANES
AND ALUMINUM EXJT LOUVERS TO BE IN SAVISFACTORY
CONDITION, THE WEW KOTOR ASSEMBLY TECHNIQUE
RECOMMENDED IN THE FWT REPORT AND DESCRIBED IN FRY
SPECIFICATION 124 WwWAS COMPLETELY SUGCCESSFuL IN
AVOIDING FRETTINGs PARTIAL UISASSEMBLY OF THE

ROTOR FOLLOWING THE TESY, WITNESSED BY AN ARMYy
(TRECOM) REPRESeNTATIVE, SHOWED ALL OF THE ROTOK
HARUWARE TO BE IN EXCELLENT CONDITIONs THE XVe

$A FLIGhT TYPE DIVERTER VALVE ACTUATION

SUCCESSFULLY COMPLETEU THE PENALTY TEST PLUS TWO
ACCEPTANCE TESTS #ITHOUT INCIDENT AND IS IN EXCELLENT
CONDITION, (v)

56
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UNCLASSIFLED

ODC KEPORT BIBLICGRAPHY  SEARCH CONTROL NOQes /20407

AD=63% 951 1173 3/3
GENERAL ELECTRIC CO CINCINNATI ONJO FLIGHT PRQPULSIUN LaB
DEPT ‘
FINISHA SPECIFICATION, {U)
AUG 62 13p
REPTe NOe SPECIFICATION=14359=],
CONTRACT: DA=44=177«7C=715,
UNCLASSIFIEY REPORT

SUPPLEMENTARY NOTE: REPTe ON VZwll LIFT FAN FLJGHT
RESEARCH AJRCRAFT PRUGRAM,

DESCRIPTORS (eVERTICAL TAKE~OFF PLANES) SAIRCRAFT
FINISHES), SPECIFICATIONSy PROTECTIVE TREATMENTS,
RESEARCH PLANES, FINISHES + FINISHING, COATINGS,
CORRUSION INHIBITION, ALUMINUM ALLQYS, MAGNESIuUM
ALLOYS, TITANIUM ALLUYSy STEEL, PIPESs ALLOYS,

GLASS TEXTILES (u)

IDENTIFIERS: Ve85 AJRCRAFT (V)

THE PURPOSE OF THIS SPECIFICATIUN 15 TO DEFINE THe
FINISHES NECESSARY TO ASSURE ADEQUATE SURFACE
PROTECTIUON FOR THE HMATEXIALS USED i THE ARMY Vie

11 AIRPLANES (MUDEL 1483) (u)
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' UNCLASSIFIED §

DDC REPORT SIBW}UGRAPHY SEARCH CONkROL NUe /720007

4 | Avs63s 106 o3 218

4 A LOCKHEEV=GEURG1A"CO MARIETTA

4 XVe4A VTOL RESEAICH AIRCRAFT PRUGKAM, )
?? ' DESCRIPTIVE NUTE: ASUMMARY REPTe, 30 JUN 61=30 SEP 65,

g MAY 66  123P NICHULSONy ROBERT ILOWRY,
! RANDALL B,

| CONTRACT: DA=4He77TCm773)DA44=]177=ANC=14(T)
2 " MONJTOR: USAAVLAGS TR=66=4%

3 UNCLASSIFIEY REPORT

SUPPLEMENTARY NOTc:

b DESCRIPTURS; (#VcRTICAL TAKE=OFF PLANES, eTHRUST

: AUGMENTATIGN)y RESEARCH PLANES, FLIGHT TESTING,

3 JETSs EJECTION, LIFT, FLIGHT CONTROL SYSTEMS,

3 FEASIBILITY STUDIES, EXHAUST GASES, PROPULSION tv)
. IDENTIFIERS; V=4 AIRCRAFT tv)

A PRKOGRAM WaS CONQULTED TO DETERMINE THE

FEASIBILITY OF THe AUGMENTED JET EJECTOR CONCEPT FOR
‘ ATTAINING A VTOL CAPABILITY FOR AIRCRAFT. DURING

4 THE FLIGHT TEST PROGRAM, THt ACTUAL VERTICAL THRUSY

A REALIZED wAS ONLY AsOuT 93 PERCENT OF THAT PREDICTEL?
A AND CUNSEQUENTLY THC AIRCRAFT, THE AVeH4A, HAD A

: MARGINAL LIFT CABABILITYe THIS MARGINAL LIFY

4 CAPABILITY SEVERELY LIMITED THE CAPABILITY TO CuNpucT
9 QUANTITATIVE OATA GATHERING DURING THe FLIGHT TEST

i PROGRAMe THE REPOKT PRESENTS THE LIMITED

b QUANTITATIVE RESULTS OBTAINED AND A BRIEF SuMMARY OF
: THE AIRCRAFT DESIGNy SYSTEMSy FLIGHT TEST PROGRAM,

3 VTOL LIFT IMPROVEMENT PrOGRAM, AND SMALL~SCALE AND

3 FULL=SCALE WIND TUNWEL PROGRAMS. THE FEASIBILITY

G OF THE AUGMENTEU JET EVJECTOR CONCEPT wAS

; DEMONSTKATEVD; HUWEVER, THIS CONCEPT I3 NOT CONSIDERED
A TO bE CUMPETITIVE WITH OTHER CONCEPTS FOR ATTAINING A
. VIOL CAPABILITYs (AUTHOR) (v
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UNCLASSIFIED

VDC REPORT B8IBLJUGKAPHY SEARCH CONTROL NOs 720407

AD=p535 489 173

GENERAL ELECTRIC CO CINCIWNNATI OHIO ADVANCED TECHNOLOGY
AND DEMONSTRATOR PRUGRAMS DEPT

GRUUND VIBRATION TEST RESULTS. (V)
APR 66 107p
REPTs NOe 167,

CONTRACT: UA=44=|77«TC=715,
UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe: REPTe ON SVebA LIFT VAN FLIGHT
RESEARCH AJRCRAFTs SEE ALSO AD=634 949

DESCRIPTORS: (oVERTICAL TAKE=OFF PLANESy VIBRATION)
TEST3y RESEARCH FLANES, PERFORMANCE
(ENGINELERING)y CAPTIVE TESTS, RESONANCE)S
EXPERIMENTAL 0ATA, MUT[ON

(vl
IDENTIFIERS; v=5 AIRCRAFT

(v

THIS REPORT CONTAINS THE RESULTS OF THE

EXPERIMENTAL INVESTIGATION OF THE STATIC AND DYNAMIC
CHARACTERISTICS OF THE UeSe ARMY XV=5A LIFT

FAN RESEARCH AIRCRAFY AS PERTAINING TU THe

FLUTTER AND VIBNATION EFFORT ON THE XV=5p

AIRCRAFT (vl
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NQe /40407

AD=635 o4u 1/3 21/5
GENERAL ELECTRIC ¢O CINCINNATI UHIO FLIGHT PRPULSION LaB
DEPT

X=353«58 PROPULSION SYSTEM FLIGHTWOKTHINESS TgsST
REPURTe VQULUME I, (u)

JAN 63 L4uP
CONTRACT? DA=44=]77=TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! REPTe ON VZ=il LIFT FAN FLIGHT
RESEARCH AJRCRAFT PRUGRAMe SEE ALSO AD=634 950,

DESCRIPTORS:; (®PROPULSIONy ®VERTICAL TAKE=QFF
PLANES) ) FLIGHT TESTINGs RESEARCH PLANESs TURBOJVET
ENGINES, DUCTED FANSy VALVES,y QUALITY CONTKOL,
DEFECTS(MATERIALS) (vl
IDENTIFIERS: V=5 AJRCRAFT, X353~58 ENG[NES (vl

THIS VOLUME OF THE FWT RERORT PRESENTS

PHOTOGRAPHS #ITr A BRIEF IDENTIFICATIUN OF HARDWARE
CONDITIUN AND DISCREPANCIES FOUND AFTER CUMPLETION ofF
TESTS DESCRIBED IN SPECIFICATIONS NUMBER Ll14 AND

115+ CERTIFICATES OF [NSPECTION ARE INCLUDEDS

CLEARANCE CHECKS WwERE IDENTICAL WITH ORIGINAL

ASSEMBLY VALUES. (AUTHOR) tv)
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UNCLASSIFIED
DDC REPORT 3IBLIYGRAPHY SEARCH CONTRUL Ny /10Mm07

AD=63% 095 173

GENERAL ELECTRIC €O CINCINNAYI OMjO FLIGHT PRoPULSIQN LaB
DEPT

AIRPLANE DETAIL SPECIFICATION, 12

APR 63 1?0pP
REPTe Nu, SPECIFIGCATION=1184A,
CONTRACT: VA=44=177aTC=715,

UNCLASSIFIEy REPORT

SUPPLEMENTARY NOTe: REPTe ON XVoS5A LIFT FAN FLIGHT
RESEARCH AJRCRAFT PROGRAMe SEE ALSG AD=634 943,

DESCRIPTORS: (#VERTICAL TAKE=OFF PLANES
SPECIFICATIONS), DESIGN, DUCTED FANS, LIFT,
TURBUJET ENGINES, RESEARCH PLANESy PROPULS]ON tu)
JIOENTIFIERS: Va5 AIRCRAFT, X353-58 ENGINES (V)

THIS SPECIFICATION COVERS A MID=¥ NG, LIFTeFAN
POWERED RLStARCH AIRCRAFT. IT SHALL BE PROPELLED
BY TWO Ge Eo X353«58 PROPULSION SYSTEMS. v
SHALL BE CcAPABLE OF VTOL AND STOL IN THE FAN=
SUPPORTED FLIGHT MOUE, THE AIRCRAFT SHALL BE
CAPABLE UF CONVENTIUNAL WING=SUPPORTEL FLIGHT AT 4gH
SUBSONIC SPLEDSe THE AIRCRAFT SHALL ALSO BE CaAPABLE
OF TRANSITIUN FROM ZERO HORIZONTAL SPEED TO HIGH
HORIZONTAL SPEED AND RETURN THROUGH TRANSITION TO
HOVERINw FLIGHT, IT SHALL BE CAPABLE VF
CONVENTIONAL TAKE-OFF AND LANDINGe DURING WING=
SUPPORTED FLIGHT, CONVENTIONAL CONTROL SURFACES SnALL
BE UTJLIZeDe DUKING FAN SUPPORTED FLIGHT, CONTROL
SHALL BE ACCOMPLISHED THROUGH MODULATION OF THE

- ARFLOW THROVGH THE FANSe (AUTHOR) , v

61

UNCLASSIFIED /20107

x s T x4 2

Fwer e




T T B O oA LA Do XA T NIIRA NI DA e TG G0 e AL 3 oS A bt
St i 22 Mot I ik . >

UNCLASSIFIED
PDC REPORT BIBLIOGRAPHY SEARCH CUNTROL NQe /20n07

AD=4353 951 173 2074 171
CORNELL AERONAUTICAL LAB INC BUFFALO w Y

DEVELOPMENT OF A METHOD FOR PREDICTING THE
FERFORMANCE AND STRESSES OF VTOL=TYPE PROPELLERS vl

DESCRIPTIVE NOTE: TECHNICAL REPT,

JUN 64 126P TRENKA, ANDREW Re
REPTe NOo (AL=BBwl8H6=S5"],

CONTRACT! DA=44=]77«AMC=754T),

TASK: iDl2j4Viaty2,

MONITOR: USAAVLABS TR=66=24

UNCLASSIFIED REPORT
| SUPPLEMENTAKY NOTE:

S DESCRIPTORS; (oVLRTICAL TAKE=OFF PLANES),

L PERFORMANCE (ENGINEERING) 1

2 {ePROPELLERSU(AERIAL) ) STRESSES)y (eWINGS,

Y AERODYWAMIC CHARACTERISTICS)y (®NACELLES)

3 AERODYNAMIC CHARACTERISTICS)y PROPELLER BLADES,

b TESTSs AERQELASTICITY, THRUST, AERODYNAMIC

¥ I LOADING, MATHEMATICAL PREDICTION tn

THE REPORT PRESENTS A THEQRETICGAL METHOD wHICH

ALLUWS THE PREDICTION OF RERFORMANCE AND STRESS
CHARACTER[STICS OF A SINGLE VTOL=TYPE OF PROPELLER~
WING=NACELLE COMBINATION OPERATING IN VARIOUS FLIGHT
CONDITIONS FROM HOVERING THROUGH TRANSITION AND 1.TO
AiIAL FLIGHTs THE METHOD INCLULES (1) THE

EFFLCTS OF A DISTORTED WAKE, le Eo, THE EFFECTS OF
CONTRACTJUN AND RADJAL AND AXIAL VELOCITY VARJATIONS?
12) THE EFFeCYS OF HOVERING CLOSE TO THE GROUNRDI

(3) THE INTERFERENCE EFFECTS FROM A NACELLE AN{

WING BURJED IN THE PROPELLER SLIPSTREAM. ALSO
PRESENTED AKE EXPERIMENTAL THRUST AND TORGUE DATA.
HOWEVER, yECAUSe OF THE INSUFFICIENT ACCURACY OF

THE EXPERIMENTAL DATA COLLECTED, NO DEFINITE
EVALUATION OF THE MODEL IS MADE. (AVUTHOR) tn)
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E b UNCLASSIFIED
- UDL REPORT BIBLIUGRAPHY  SEARCH CONTROL Nge /20107
4 % AD=63b 263 1/3
R S GENERAL ELECTRIC €O CINCINNATI UHIO AUVANCED £NGINE AND
g TECHNULOGY DEPT
&
L WETGHT ANALYSIS, (v
A : WOV 63  19p
z; : REPTe NOo i34,
k5 CONTRACT: DA=44=]77arCw715,
e b UNCLASS'F [Ep REPORT
kS { H
b SUPPLEMENTARY NOTE: REPT ON AVeSA LIFT FAN, FLGHT
o RESEARCH AIRCRAFT PROGRAM) SEE ALSO AD=635 695,
: i DESCRIPTOKS: (#V.RTICAL TAKE=OFF PLANESs WE[GHT),
9 ; ANALYSIS) RESEARCH PLANESy DESIGN, DUCTED FANS )
A IDENTIFIERS; Va5 AJRCRAFT tu)
E ! AIRCRAFT WEIGHT INCREASED DURING THE DESIGN AND
2 A MANUFACTURING OF THE XV=5Ay IN SPITE OF THE CLOSE
kK [ SURVEILLANCE ANL CAREFUL CONSIDERATION OF TnE
g b PRINCIPAL PROGRAM OBJECTIVES AND THE BEST WAY To wgel
¥ ; THE NEEUS OF THE ARMY, THE OVERWEIGHT ESTIMATE
3 : OF 335 POUNUS BELCOMES SECONDARY WHEN THE ADDITIONAL
b SYSTEM LIFT (1000 POUNDS) IS CONSIDEREDe AT
E REDUCED LOAD FACTOR 3472 RATHER THAN 443, THE
AN ENDURANCE TIMESUNDER VTOL CUNDITIUNS ARE PREDICTED
3 ; TO BE IN ACCORDANCE WITH THE SPECIFICATION.,
A (AUTHOR) tv)
b
B
E
oL |
:
3 : ) :E
1 : f i
A D v
o 63 !
e
1 ; UNCLASSIFIED , /20n07




AD=46306 264 173 174

UNCLASSIFIED i

0DDC REPORT BleIOGRAPHY SEARCH CONTROL Noe /20407

GENERAL ELECTRI/C cO CINCINNATI OHJO ADYANCED ENGIHE AND
TECHNOLOGY DEPT, '

PRIMARY FLIGHT CONTROL SYSTEMS STRUCTURAL
ANALYSIS. (V)

JAN 64 35P

REPTe NOs (40U,
CONTRACT: DA=44e177wTC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPT ON XV=5a LIFT FAN

FLIGHT RESEARCH AIRCRAFT PROGRAM, SEt ALSO Ape~
636 263,

DESCRIPTORS: (@VERTICAL TAKE~OFF PLANES, *FLIGHT

CONTROL SYSTEMS), STRUCTURAL PROPLRTIESs ANALYSIS,
TESTS) MATHEMATICAL ANALYSIS, STRUCTURES, OUCTED
FANS (v)

IDENTIFIEKS; Ve§ AIRCRAFT Y

THE STRUCTURAL ANALYS|S OF MODEL XV~5A '
PRIMARY FLIGHT CONTROL SYSTEMS (S PRESENTED iN THIS
REPORTs THE PRIMARY FLIGHT CONTROL SYSTEMS CONSIST
OF CONVENTIONAL STICK AND RUDDER PEDALS MECHANICALLY
CONNECTED TU RUDDER, ELEVATOR, AND TO SERVO
ACTUATORS, WHICH CONTROL THE AILERONS, WInGeFAN EXIT
LOUVERS AND NOSt=FAN THRUST MUDULATUORe THE
STRUCTURAL ANALYSIS IS PRIMARILY INTENDED TO PROV]DE
LOAD INFOKMATION FOR THE MAJOR COMPONENTS, THE
CONVENTIONAL FLIGHT CONTROL SYSTEMS WLRE
SATISFACTORILY YESTED IN THE AIRPLANE BY APPLYING
LIMIT LOAD TO THE CUCKPIT CONTROLS AND REACTING THE
LOAD 8Y LUCKING THE SURFACESe THE WING=FAN LOUVER
AND NOSE«FAN MODULATOR-ACTUATING MECHANISMS WERE

SATISFACTORILY PROOF TESTED ON THE SIMULATOR

(AUTHOUR) tv)
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NQe /720M07

AD=636 573 173

GENERAL ELECTRIC CO CINCINNATI OHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

GROUND RESONANCE TEST PLAN. tv)

a

SEP 63 61P
REPTe NOo 128,
CONTRACT: DA=44«3177-TC=715,

UNCLASSIFIED REPORT

; SUPPLEMEMTARY NOTE: REPTe ON Xv=5A LIFT FAN FLIGHT
; RESEARCH AIRCRAFT PROGRAM, SEE ALSO AD=636 574,
f
§ DESCRIPTORS: (®VERTICAL TAKE=OFF PLANESs VIBRATION),
; TESTSy RLSONANCE, TEST METHODS, RESEARCH

PLANES (V)
! IDENTIFIERS: V=6 AIRCRAFT )
' Thl> REPORT DESCRIBES THE DETAILED PLAN FOR
. DETERMINING THE EXPERIMENTAL VIBRATION
‘ CHARACTERISTICS OF THE UeSe ARMY MOUVEL Xv=5a
: LIFT=FAN FLIGHT RESEARCH AIRPLANE. (v)
]
v
:
;
! 65
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UNCLASSIFIED
DDC REPORT BIBw]OGRAPHY SEARCH CUNTROL Nye /20407

AD=6305 574 173

GENERAL ELECTRIC CO CINCINNATI OHJO AUVANCED ENGINE AND
TECHNOLUGY VEPT

STRUCTUKAL ANALYS]S OF WING SECONDARY
COMPUNENTS (V)

DEC 63 &P
REPfe NOs 38,
CONTRACT DA=44m|77=TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTe ON Xv=5A LIFT FAN FLIGHT
RESEARCH A[RCRAFT PRUGRAM, SEE ALSO AD=635 695,

OESCRIPTORS; (eVERTICAL TAKE=OFF PLANESs STRUCTURAL
PROPERTIES),y (eWINyS, VERTICAL TAKE=UFF PLANES),
RESEARCH PLANES, STRUCTURAL PARTS, DUCTED FANS,
OJLENONS, FLAPS, TRAILING EDGE, DOURS tn

IDENTIFIERS; V=5 AJRCRAFT V)

STRUCTURAL ANALYSIS OF TH{ FLAP, AILERON, WINg

FAN CLOSURE DOOrS, wING TRAILING EDGE, AND WING
FITTINGS FOR THe UsSe AKMY XVeSA LIFT FAN

RESEARCH AIRCRAFT ARE PRESENTED IN THIS REPORT.

FOR EACH COMPONENT, A SUMMARY TYPE ANALYSIS IS
PRESENTED PRIMARILY WITH THE INTENT OF GIVING
STRUCTURAL CONFIGURATION, FINAL CRITICAL LOADING, AND
ASSUMPTIONS MADte STRUCTURAL PROOF TESTS WeRE
CONDUCTED SATISFACTURILY ON THE BASIC WING, THE FaN
DOOKS, FAN FITTINGSs FLA™ AND AILERONs (AUTHOR) tu)
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UNCLASSIFIED

DDC REPORY BIBLIOQGRAPHY SEARCH CONTROL NQe /20M07

AD=838 366 173 21/5
HUGHES TOOL CO CULVER CITY CALIF AIRCRAFT DIV

AV=9A HOT CYCLE RESEARCH AIRCHAFT PROURAM, tul

DESCRIPTIVE NOTES: SUMMARY REPT, 29 SEP 62«15 MaR 65,

JUN 66 78P COHAN9Se tHIRSHINs Be
REPTs NOo HTC'AD'65'270

CONTRACT: DA=44=177=ANMC=877(T),
TASKS IMI214U10D14403,
MON]ITOR: USAAVLABS TR=66=10

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eVERTJICAL TAKE=OFF PLANESsy RQTARY
WINGS)y RESEARCH PLANESs PROPULSION, GAS
GENERATING SYSTEMS, DESIGN, CAPYIVE TESTS, FLIGHT
TESTING

IVENTIFIERS: V=9 AIRCRAFT, HOT CYCLE PROPULSION
SYSTEMS,YT=b64 GAS GENERATOR

(V)

(V)

THE REPURT SUMMARIZES A RESEARCH PRUGKAM COVERING
THE DESIGN) FABRICATION, AND TEST OF THE :ve9,

HOT CYCLE RESEARCH AIRCRAFTe DISCUSSIUN OF

THE PROGRAM [S GROKEN INTO FIVE MAJOR AREAS:
DESIGN AND FABRICATION, ENGINE AND #HIRL TESTS,
COMPONENT TESTING, GROUND TESTS, AND FLI1GHT TESTS,
DURING THE PROGKAM, CONDUCTED FROM 29 SERPTEMBER
1962 THROUGH 1S MARCH 1965, THE FLJGHT FEASIBILITY

OF THE HOT CYCLt ROTOR WAS SUCCESSFULLY
VALIDATED, (AUTHOR) (v
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UNCLASSIFIED
DDC REPORY HIBLIQGRAPHY SEARCH CONTROL Nue 7£0M07

AD=5639 22v 173

GENERAL ELECTKIC ¢cO CINCINNATI OHJO AUVANCED eNGINE AND
TECHNOLUGY UEPY

FINAL SYSTEMS ANALYSIS AND FLIGHT SIMULATION REPORT,
VOLUME 1o tw)

MAR 65 226P
REFPTe NUse 57=V0L~},
CUNTRACT: DA=H4=]77=TC~715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NUTE: REPTe ON XVe5 LJFT FAN FLIGHT
RESEARCH AJRCRAFT PROGRAM.

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES) SFLIGHT
SIMULATORS), (®RESEARCH PLANES, VERTICAL TAKE=OFF
PLANES) s ANALYSIS, TESTS, LIFT ()

IDENTIFIERS: V=5 AJRCRAFT tw)

A COMPREHENSIVE DOCUMENTATION OF THt FLIGHT

SIMULATUR STUDY IS GIVENe SIMULATOR INVESTIGATIONS

Of HlgH SPELD CUNVENTJONAL FLIGHT ARE DESCRIBEDs

THE CONSTRUCTION UF THE XV=5A FLIGHT SIMULATOR

FROM INITIAL DEVELOPMENT OF MgTHODS FUR INCORPORATIQN
OF THE AIRCRAFT AERV«PROPULSION CHARACVERISTICS 1uTO
THE ANALOG COMPUTER To FINAL CHECKOUT OF THE

COMPLETED HYDRAULIC AND CONTROQLS SIMULATOR IS GJYEN.IU)

68
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UNCLASSIFIED
ODC REPOKT S1BLIOGRAPHY SEARCH CONTROL Nue /Z20M07

AD=639 230 173

GENERAL ELECTRIC CO CINCINNAT] OHI0 AUVANCED gENGINE AND
TECHNOLUGY DEPT

FINAL SYSTEMS ANALYSIS AND FLIGHT SIMULATION REPORT,
VOLUME 11,

{V)
MAR 65 121P

REPTe NOo 157=V0L=g,

CONTRACTS: UVA=H44=}77=7C=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTe ON Xv=5 LIFT FAN FLIGHT
RESEARCH A[RCRAFT PRUGRAMs SEE ALSO AD=639 229,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,

SIMULATION), (eRESEARCH PLANES, VERTICAL TAKE=OQFFf
PLANES), FLIGHT SIMULATORS, FLIGHT TESTING,

ANALYSES, STABILITY,) HOVERING, LIFT tu)
IDENTIFIERS: V<=5 AJRCRAFT (u)

STADILITY AUGMENTATION (SA) SYSTEM GAINS WERE
OPTIMIZED BY PILOTED FLIGHT SIMULATOR EVALUATION OF
HOVERING UNUVER QUSTY wIND CONDITIONSe WHILE
OPERATIUN OF THE SA SYSTEM POSES NO PROBLEMS DURING
TRANSITION, STABILITY AUGMENTATION 1S UNNECESSARY
ABOVE 40 KNOTS JAS, FOR THE 2,500 FTe. HOT DAY
CONVITIONS SIMULATEUL, THE RAPIDITY WITH WHICH A
CONSTANT ALTITUDE TRANSITION FROM HOVERING COULD 4E
ACCOMPLISHED WAS LIMITED BY POWER AVAJLABLE AND, AT
THE MORE AFT CeGe LOCATIONS WHEN USING A NOSE FAN
THRUST KEVERSAL CAPABILITY OF 30%, vY LONGITUpINAL
TRIM CAPASILITY. AN AUTOMATIC HORIZONTAL TRIM
FEATURE HAS BEEN SELECTED FOR TRANSITION aHICH
PROGRAMS THt TAIL TU THE FULL 20 DEGRLE INCIDENCE
LIMIT AT aLL LOUVER VECTOR ANGLES OF 40 DEGREES OR
LESSe CONVERSION BETWEEN CONVENTIONAL AND FAN
FLIGHT MODES 1S ACCOMPLISHED BY TIMED SEQUENCING OF
THE WIN4d FAN DOOR OPENING AND HORIZONTAL TAIL
INCIDENCE CHANGet AS A FUNCTION OF DIVERTER VALVE
MOTIONe FAILURE STUVDIES HAVE SHOWN THAT

UNCUMMANDED TAIL HOTION COULD RESULT IN A DANGEROUS
FLIGHT CONDITIONe (AUTHOR) tv)
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UnCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL Noe /20M07

AD=639 231 173
GEWERAL ELECTRIC ¢O CINCINNATI OH]O0 AWVANCED ENGINE ANV
TECHNOLOGY DEPT

PHASE' 1 FLIGHT TEST RESULTSe VOLUME 1. tn

MAR b6 191P
REPTe NUes 166=ViLw},
CONTRACT:! (DA~H4=]77=TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; REPTs ON XVe5A LIFT FAN FLIGHTY
RESEARCH AJRCRAFT PRUGRAM.

DESCRIPTORS; (®VERTICAL TAKE=~OFF PLANESs FLIGHT
TESTING)y (®KESEARCH PLANESy FLIGHT TESTING),
HOVERING, LIFT, DUCTED FANS, FEASIBILITY STUDIES,
TAKE=OFF, PRUPULSION tu)
IDENTIFIERS; V=5 AJRCRAFT 'y

THE UeSe ARMY Xye=ba SATISFACTORILY COMPLETED

AN EXTENSIVE FLIGHT TEST PROGRAM CONWNSISTING OF
INVESTIGATIUNS yF THE HOVERING, TKANSITION AND
CUNVENTIONAL FLJGHT REGIMESe A TOTAL OF 435 FLIGHT
HOURS WERE ACCOMPLISHED DURING #HICH 53 VERTICAL
TAKE=QFFS, 72 CONVENTJONAL TAKE~OFFS, 17 FAN FLIGHT
MODE TAKE=OFFS AT FORWARD SPEED, AND 74 CUNVERSIONS
BETWEEN FAN AND CONVENTIONAL FLIGHT MODES WERE
PLRFURMEDs ORIGINAL FLIGHY TEST OBJECTIVES WERE
SYSTEMATICALLY ACCOMPLISHED IN SUCCESSFULLY
DEMUNSTRATING THE FEASIBILITY OF THE LIFT FAN CONCEPRT
OF FLIGHT, (AUTHOR) ()
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOo
AU=639 232 173

J13407

GENERAL ELECTRIC CcO CINCINNATI OHIO ADVANCED gNGINE AND

TECHNOULUGY VEPT

PHASE I FLIGHT TEST RESULTSe VOLUME Il

MAR 66 215P
REPTe NOeo Jb06=V0OL=2,
CONTRACT: DA=484=]77«TC=715,

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTE:
RESEARCH AIRCRAFT PRUGRAMe SEE ALSO AD=639 231,

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES» FLIGHT
TESTING) sy (*RESEARCH PLANESy FLIGHT TESTING),
LIFTy» DUCTED FANS, STABILITY, THERMOUYNAMICS,
AIRCKRAFT EQUIPMENT, PROPULSION, LANDINy GEAR,
LOADINGIMECHANICS)

JOENTIFIERS: Va5 AIRCRAFT

CUNTENTS! CUNVEWTIONAL FLIGHT TEST RESULTS
(PERFORMANCE, STABILITY AND CONTROL.
THERMODYNAMICS) i AIRCRAFT SYSTEMS (HYDRAULIC,
ELECTRICALY PROPULSION SYSTEM HISTORY, KV=5a

LANVING GEAR, AIJRSPEED SYSTEM); STRUCTURES aNp
LOADS.

71
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UNCLASSIFIED
ODC REPORT BI8LIVOGRAPHY SEARCH CONTROL NQe /720v07
AD=639 233 173

GENERAL ELECTRIC CO CINCINNATI OHIO AUVANCED gNGINE AND
TECHNOLUGY DEPT

PHASE 1 FLIGHT TEST RESULTSe VOLUME 111l (vl

MAR 66 248P -
REPTe NOe 166=V0iL=3,

CONTRACT?: DA=H44=]177«TC=715,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: REPTe ON Xv=5 LIFT FAN FLIGHT
RESEARCH AJRCRAFT PRUGRAMe SLE ALSO AD=639 232,

DESCRIPTORS: (#VERTICAL TAKE=OFF PLANES, FLJGHT
TESTING)y (®RESEARCH PLANES, FLIGHT TESTING),
GRAPHICSy LIFT,. DUCTED FANSy STABILITY, FLIGHT

CONTKOL SYSTEMS (U}
IDENTIFIERS: Vv=5 AJRCRAFT (v)
THE VOLUME CONSISTS OF APPENDIX FIGURES
EXCLUSIVELY {v)
72
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NOs /20MO?
s }
AD=639 235 ¢ 1/1 1/3

GENERAL ELECTRIC €O CINCINNATI OHIO ADVANCED ENGINE AND
TECHNOLOGY UVEPT

ESTIMATED DYNAMIC STABILITY CHARACTERISTICS, (U}

SEP 64 130p
REPTe NOo |51,
CONTRACT: DA=44=|77=TCn715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTs ON XV=BA LIFT FAN FL]GHT
RESEARCH AJRCRAFT PROGRAM

DESCRIPTORS) (eVERIVCAL TAKE~OFF PLANES,y STABILITV:,
(#RESEARCH PLANES, VERTICAL TAKE=OFF PLANES),

CYNARICS, LIFT, GUCTED FANS, AERODYNAMIC

CHARACTERISTICS (V)
IDENTIFIERS] V~b WIRCRAFT (wn

THE REPORT PRESENTS THE DYNAMIC STABILITY
CHARACTERISTICS OF THE UeSe ARHUY XV~5A LIFT FuN
RESEAKCH AIRCKAFT BASED ON THSORETICAL AND o™MPa*'CAL
ESTINATES OF PYRAMIC STABILITY DERJVATIVES AND S1ATIC
AERODYNAMIC CHARACTERISTICS DERIVED FROM SCALE MODEL
WIND TUNNEL TESTS. EXCEPT FOR A PRESENTATION OF

THE LIFT FAN NATURAL DAMPING CONTRIBUTIONS TO FLIGHT
IN THE LIFT FAN HODE, THE REPORT iS RESTRIC)nn TP
ANALYSIS OF CONVENTIONAL FLIGHT CHARACTERISTICS-
INVESTIGATION SHOWS THAT THE DYNAMIC STABILITY
CHARACTERJSTICS OF THE AIRCRAFT ARE SATISFACTORY fFOQ
THE RESEARCH OBJECTIVES WITHIN THE EXAMINED FLIGHT
ENVELOPE. (AUTHOR) (v}

-
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UNCLASSIFIED
UDC REPORT BIBLIUGKAPHY ‘SEARCH CONTROL NQo /20407

AD=639 236 171 1/3

GENERAL ELECTRIC CO CINCINNAT! CGH]O AUVANCED ENGINE AND
TECHNOLOGY UVEPT

ESTIMATED STATIC STABILITY AND CONTROL
CHARACTERISVYICS, (v

MAR 64 230P
REPTe NUse 146,
CONTRACT? DA=H4=]77-TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE! REPTe ON Xv=5A LIFT FAN FLIGHT
RESEARCH AJRCRAFT PRUGRAM.

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES, AERODYNAMIC
CHARACTEKISTICS), (eRESEARCH PLANES, VERTICAL TAKE=

OFF PLANES)y FLIGHT CONTROL SYSTEMS, STATICS,

STABILITY, MUDEL TESTS, WIND TUNNEL MODELS,

DUCTED FANSy HOVERING, LIFT (vl
IDENTIFIERS: V=5 AJRCRAFT (v

THE XVebA 15 A [1W0=ENGINE, TWOePLACE V/STOL

RESEARCH AIRCRAFT WITH A DESIGN GROSS WEIGHT oF 920v
POUNDS AND AN ASRECT RATIO 3442 WING OF 240 SQUARE
FEETe IN CONVENTIONAL FLIGHT MODE THE AIRCRAFT HAS

A POWER=OFF FLAPS~DOWN STALL SPEED OF 89 KNOTS AND a
DESIGN MAXIMUM SPEED OF 450 KNOTSe IN FAN FLIGHT
MODE THE AIRCRAFT CAN SUSTAIN FLIGHT AT ANY SPEED
FROM HOVERING Ty SPEEDS IN EXCESS OF CONVENTIONAL
STALL SPEEDe THE REPORT REPRESENTS AN ESTIMATE THE
XV=5A AERODYNAMIC CHARACTERISTICS, BASED ON
THEORETICAL AND EMPIRICAL CONSIDEKATIONS, INCLUDING
THE RESULTS OF 420 HOURS OF WIND TUNNEL TESTS OF /8
AND 1/6 SCALE MODELSe IN THE FAN FLIGHT MODE, THE
AIRCRAFT 1S ESTIMATED TO BE STATICALLY UNSTABLE IN
PITCH WITH THE ®MOST AFT CG AT LOW SPE&DS BELOw
APPROXIMATELY 70 KNOTS BUT WITH AN INCREASING
STABILITY WITH SPEEV TO THE CONVERSION SPEED WHERE
THE STABILITY LEVF.L.CORRESPONDS TO THAT FOR
CONVENTIONAL FLIGHTs THE AJRCRAFT POSSESSES

POSITIVE LATERAL ANV DIKECTIONAL STATIC STABILITY
WITH SIVOESLIP AT alLlL FORWARD SPEEDS IN FAN-POWERED
FLIGHT AND THE EFFECTIVENESS OF THE CONVENTIONAL
FLIGHT CONTKROL SYSTEM 1S SHOWN TO BE UNAFFECTED BY
FAN OPERATIONe THE EXJT LOUVER CONTKOL SYSTEM S
CAPABLE OF PROVIDING THE REQUIRED PROPVULSIVE fFORCE
FOR ACCELERATIOWN OF THE AIRPLANE FROM A MINIMyM of 10
KNOTS REARWARD TO CONVERSION SPEED AND PROVIDES A
THRUST ATTENUATIOnN OF UP TO 22% FOR HOVERING LIFTY
CONTROLe (AVUTHOR) 74 {u)
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UNCLASSIFIED

DDC REPORT BIBLJOGRAPHY SEARCH CONTRCL Noe /720M07

AD=64U 334 173

GENERAL ELECTRIC CO CINCINNATI OHJO ADVANCED ENGINE AND
TECHNOLOGY VEPT

FUSELAGE STRUCTURAL ANALYSISe VOLUME IVe ENGINE
INLET, THRUST SPOILER, PITCH FAN LOUVERS, V)

MAR 65  44P
REPTs NOo 144,

CONTRACT: DA=44«=]177=TC=715,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTe ON XVebA LIFT FAN FLIGHT
RESEARCH AJRCRAFT PROGRAMs
DESCRIPTORS; (oVERTICAL TAKE=OFF PLANESs FUSELAGES),
(ORESEARCH PLANES, FUSELAGES)), (®FUSELAGES,
STRUCTURAL PROPERTIES), AIRCRAFT ENGINE DUCTS,
SPOILERSy DUCTED FANS, THRUST, PITCH{MOTION),

ANALYSIS )
JDENTIFIERS; Ve5 AIRCRAFT V)

THE STRUCTURAL ANALYSES OF THE ENGINE AIR INLET,

THE THRUST SPOILER INSTALLATION, AND THE PITCH FAWN

LOUVER INSTALLATION OF THE Ue So¢ ARMY XV=ba

LIFT RESEARCH AJRCRAFT ARE PRESENTED. {u)

75
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UNCLASSIFIED
DDC REPORT BIBLIVUGRAPHY  SEARCH CONTROL NOe /20M07

AD=640 339 171 173

GENERAL ELECTRIC CO CINCINNATI OHIO AULVANCED ENGINE AND
TECHNOLOGY UVEPT

FULL=SCALE WINDTUWNEL TEST PRUGRAM. )

 BEC 63 37P
REPTe NU» §3b,
CONTRACT DA=44w | 77=T(=715,

, UNCLASSIFIED REPORT

PTe ON XV=5A LIFT FAN RESEARCH
AIRCRAFT PROGRAM,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, FLIGHT
TESTING)» (*RESEARCH PLANES) FLIGHT TE3TING), WIND
TUNNELS) AEROODYNAMIC CHARACTERISTICS, STRUCTURAL
PROPERTIES, INSTRUMENTATION,
PERFORMANCE(ENGINEERING)

(V)
IDENTIFIERS: V=g AJRCRAFT

(V)

THE REPURT DESCRIBES THE DETAILED PLANS FOR THE
FULL=SCALE WINDTUNNEL TESTING OF THE Ue So ARMY

XV=5A LIFT=FAN RESEARCH AIRCRAFTe THE

TEST PRUGRAM S DESIGNED YO INVESTIGATE THE
AERUDYNAMIC AND STRUCTURAL BEHAVIOR OF THE AIRCRAFT
DURING SIMULATED TRANSITION, CONVERSIUN AND LOW SpPEED
CUNVENTIONAL FLIGHTe DETAILED TEST SCHEDULES,
INSTRUMENTATION AwD DATA REGWUJREMENTS AND OPERATIONAL
LIMITS ARE DESCRIBED FOR THE TESTS THAT WiLL gE
PERFORMED AT THE NASA ~ AMES RESEARCH CENTER

IN THE FULL=SCALE, 40 BY 80 FOOTs WINUTUNNEL

FACILITIESe (AUTHOR) (Vi

76
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"UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL Noe /Z0M07

AD=640 349 173

GENERAL ELECTRIC O CINCINNATI OHIO AUVANCED gNGINE AND
TECHNOLUGY DEPT

STRUCTURAL, PROOF TEST PKOGRAM, ()

66 7P
CONTRACT: DA=44«]77=TC=715,

UNCLASSIFIED KEPORY
\

SUPPLEMENTARY NOTe: KEPTe ON XVebA LIFT FAN
RESEARCH AJRCRAFY PROGRAM.

DESCRIPTORS (¢VERTICAL TAKE=OFF PLANED) STRUCTURAL
PROPERTIES)s» (®RESEARCH PLANES, STRUCTURAL

PROPERTIES), TEST, LUADING(MECHANICS) ()
IDENTIFIERS; ve5 AIRCRAFT (u)

THE TEST PROGRAM 1S DESIGNED TO DEMONSTRATE

INTEGRITY OF AIRCRAFT STRUCTURE AND THE INFORMATION
PRESENTED WILL gE USED TO ESTABLISH DLTALIL TEST
PROCEDURESs THE PARTICULAR FLIGHT AND LANDING LOAD
CONDITIONS TO BE SIMULATED DURING TEST HAVE BZEN
DERIVED FROM STRUCTURAL ANALYSIS USING THE CONDIT]ONS
SPECIFILD IN THE AIRPLANE STRUCTURAL UESIGN

CRITERIA AND HAVE BEEN FOUND CRITICALe A

DETAILEYD LISTING OF ALL TEST DATA REWUIREMENTS IS
GIVENs THE PARTICULAR LUADS AND REACTIONS TO gE
APPLIED To THE AIKFRAME AND THE MAJOR COMPONENTS ARE
ALSU GIVENe ALONG WiTH THE STRENGTH TkSTS, SOME
ADDITIONAL CONTROL SYSTEM TESTS ARE TO BE PERFOKMED
AND ARE ALSU DESCRIBEDs (AUTHOR) (V)
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UNCLASSIFIED !

DDC REPORT BIBLIOGRAPHY SEARCH CONTRuUL NOs /20M07

o

AD=640 Y45 171 1/3
PRINCETON UNIV w J UEPT OF AERGSPACE AND MECHANICAL
SCIENCES '

AN ANALYTICAL STUDY OF FACTORS INFLUENCING THE
LONGITUL InNAL STABILITY OF TILT=WwING VTOL AIRCRAFT,
(V)

JUL b 03P BEPPU ,Gs {CURTISS,Hs Co ,
JR?
REPTe NOs 7506,
CONTRACT: DA=44=])77=AMC~8(T),
PROJ: DA=IP145901A142
TASK IPL25901A142=33
MONITOUR: USAAVLABS TR=66=53

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe:

DESCRIPTOKS; (®VERTICAL TAKE=OFF PLANES

PITCHIMOTION) )y STABILITY, ANALYSIS, TILT

WINGS, HOVERING, TRANSPORT PLANES vy
IDENTIFIERS; C=142 AIRCRAFT tn

AN ANALYTICAL METHOD FOR PREDICTING ThnE STABILITY
CHARACTERISTICS OF TILT=wING VTOL AIRCRAF] IN THE
TRANSITION SPEED KRANGE IS PRESENTEDe SAMPLE
CALCULATIONS BASED UN AN ASSUMED TILT=WING VvToL
TRANSPORT CONFIGURATION OF THE XC=]42A CLASS w!TH
DOUBLE SLOTTED FLAPS ARE GIVENe PARTICULAR
EMPHASIS IS PLACED UN THE SENSITIVITY OF THE RESULTS
TO VARIOUS ASSUMPTIONS MADE IN THE ANALYSIS. THE
CONTRIBUTIONS OF THE VARIOUS AIKCRAFT COMPONENTS aAND
THE AERODYNAMIC INTERACTIONS OF THE CUMPONENTS TO THE
STASILITY DERIVATIVES ARE DISCUSSED, AS WELL AS THE
CHANGES IN THE CHARACTERISTIC MODES OF MOTION OF THE
VEHICLE THAT RESULT FROM VARIATIONS IN THe STaBILITY
DERIVATIVESe THE TRIM CONDITIONS OF THE VEHICLE
ARE SrnOwN TO BE QUITE SENSITIVE TC THE PREDICTIUN OF
THE FLAP CHARACTERISTICSe A LIMITED COMPARISON OF
THE CALCULATED KESULTS WITH EXPERIMENTAL DATA
OBTAINEU FRUM A DYNAMIC MODEL OF THE XC=142A,
WHICH 15 SOMEWHAT DISSIMILAR FROM THE ASSUMED
CONFIGURATION, 1S5 PRESENTEDe THIS CUMPARISON
"NDICATES THAT THE TRENDS OF THEZ STABILITY
DERIVATIVES ARE CORRECTLY PREDICTED. IHE AGREEMENT
BETWEEN THEURY AND EXPERIMENT IS GoOD IN HOVERING
HOWEVER, AS THE WING [NCIDENCE IS REDUCED, THE
DIFFERENCE BETWEEN THEORY AND EXPERIMENT BECOMES
QUITE LARGEs (AUTHOK) tu)
78
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UNCLASSIFIED
.DDC REPORT BIBLIOGRAPHY SEARCH ZUNTROL Noe 720407

AD=641 371 /1 173
AIR FURCE FLIGHT TEST CENTER EDWARDS AFB CALIF

IMPURTANT Vv5TOL AIRCRAFT STABILITY UERIVATIVES IN
HOVER ANO TRANSITION, (V)

DESCRIPTIVE NUTES FINAL REPTay
UCT  be 27p RAMPY yde Mo
REPTe NO. FTCaTR=44=29

UNCLASSIFIED REPORT

DESCRIPTORS; (eVERTICAL TAKE~OFF PLANES,
STABILITY), (SAERODYNAMIC CHARACTERISTICS,
VERTICAL TAKE=OFF PLANES)y HOVERING, FLIGHT,
SIMULATORS, MATHEMATICAL ANALYSIS, MOTION, TEST
FACILITIES (u)

TO DESIWN BETTER GROUND TEST FACILITIES AND Tp
SPECIFY HANULING wUALITIES CRITER[As THE AERODYNAWIC
PARAMETERS INVOLVED MUST BE IDENTIFIEUs THE PURPOSE
OF THE STUDY WAS 7O IDENTIFY THESE PARAMETERS FOR TRE
CRITICAL FLIGHT REGIME OF HOVER THROUGH TRANSITION
BOTH ANALOG AND DIGITAL COMPUTERS WELRE USEDs THE
PURPOSE OF THE ANALUG SIMULATION WAS TO QUALITATIVELY
ANALYZE THE BEHAVIOR UF VSTOL AIRCRAFT T0 CONTROL
INPUTS AND IDENTIFY THE MOST IMPORTANT DERIVATIVES
THO TYPICAL VSTuL AIRCRAFT WEKE INVESTIGATED

THE METHOD USED TO VDETERMINE THE IMPORTANT
DERIVATIVES WAS THAT OF VARYING THE STABILITY
DERIVATIVES AHOUT SOUME BASIC VALUE. THE AMOUNT OF
S{MULATUR RESPONSE I{DENTIFIED THE MOST IMPORTANT
DERIVATIVESe NEAT, THE DIGITAL COMPUTER %AS USED

TO AFFIX A MAGN]TUDE TO THE RELATIVE IMPORTANCE OF
EACH DERIVATIVE, TO ESTABLISH THE RELATIVE
IMPORTANCEs A SENSJITIVITY FACTOR WAS DERIVEDe THE
INFORMATION NECESSARY TO CALCULATE THIS FACTOR WaS
OBTAINED FRUM A MATHEMATICAL ANALYSIS OF THE
EQUATIONS OF MOTJONe THE IMPORTANT UERIVATIVES WERE
IDENTIFIED FOR gOTH LONGITUDINAL ANV LATERAL=
DIRECTIUNAL MOTIONe (AUTHOR) (U}

!
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UNCLASSIFIED
DDC REPORT BIBLIQGRAFHY SEARCH CONIROL Nys /20w07

Ab=642 938 /2

LTV AERUSPACL CURP DALLAS TEX LTV VUUGHY 4ENONAUTCS
elv

RESEARCH ON VTOL wATER HOVER EFFECTS, 3

SEP  4¢ 146P MARSHyKe R,
REPTs NOU. 2=55400/4R=6(090
CONTRACT: NOUD14=65=C0095

UNCLASSIFJED REPORT

DESCRIPTORS: (eViRTICAL TAKE=OFF PLANES: HOVERING),
(#HOVERING, WATER), AMPH]B]AWN PLANES, TRANSPORT
PLANES, AIRPLANE MODELSs DOWNWASH, MODtL TESTS,
PERFURMANCE (ENGINEER ING) v
IDENTIFIERS: C~142 AIRCRAFT v

A SERIES OF TESTS WERE MADE WITH A POWERED MOpEL OF
THE XC=142A AJRPLANE HOVERING OVER GROUND AND

OVEK A WATER FILLED TANKe SIX CUMPONENT
MEASUREMENTS WEKE MADE OF THE FORCES aAND MOMENTS
ACTING ON THE MUDEL, MEASUREMENTS WgRg MADE OF THE
WATER SPRAY RECJIRCULATED THRU THE OUTBOARD PROPELLER
AND PICTURES WEKE TAKEN OR THE SPRAY PATTERNS
DEVELOPLD. THE FORCE DATA SHOWED A SLIGHT

REDUCTIUN IN MOUEL NORMAL FORCE WHEN HOVERING OVER
WATER RATHER THeN THE GROUNDe THERE WAS
CONSIDERABLEL SCATTER JN THE MOMENT UATA.
MEASUREMENTS OF SPRAY BEING RECIRCULATED THRU THE
PROP WERE FOUND TO BE TOLERABLE EVEN AT THE MpST
CRITICAL CONDITIONS, WHILE THERE WAS CONSIDERABLE
SPRAY GENERATED BY THE DOWNWASH, [T WAS BLOWN AWAY

FROM THE MODEL LEAVING THE MODEL RELATIVELY CLEAR of
SPRAYe (AUTHOR) (u)
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UNCLASSIFIED
pDC KEPORT BIBLJOGKAPHY SEARCH CONTROL NOe /40MO7
: AD=4644 19) 174 173

ARNOLD ENGINEERING UEVELOPMENT CENTER ARNOLD alR FORCE
STATION TENN

ON THE RELATIVE J]{PORTANCE OF THE LOW SPEED CONTROL
REQUIREMENT FOR v/STOL AIRCRAFT, V)

oo e e St e s e A .
L g o R oo S s 3 P N5
N A 4R i i @Rk S

DEC 64 JuP GOLDBERGER,STEPHEN
REPTe NOe AEDC=TR=464=205
B " CONTRACT: AF 40(60u)=1200
PROJ! ARO~3B3602

UNRCLASSIFIED REPORT

oo AN
pe 34

L2t

SUPPLEMENTARY NOTE: PREPARED liv COOPERATION wlTH ARO,
INCes TULLAMUMA, TENN,

CEIE VT8 AN R R SN

Al

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES» FLIGHT

SPEEDS)y (eFLIGHT SPEEDSy FLIGHT CONTRUL SYSTEMS),

SHORT TAKE«OFF PLANES) STABILIZATION SYSTEMS,

DESIGN, AERODYNAMIC CHARACTERISTICS, PILOTS tv)
JIOENTIFJERS: V=5 AJRCRAFT )

A e ey LT LR
£ AN RN S

THE CLOSED LOUP DYNAMIC RESPONSE OF A V/STOL
AIRPLANE, PILOT, AND AUTOSTABILIZATION SYSTEM WAS
STUDIED WiTH THe PURPUSE OF DEMONSTRATING WHICH
AIRPLANL PARAMETERS ARE MQST [MPORTANT IN DETERMINING
THE AIRPLANE'S LOUw SPEED KLIGHY CHARACTERISTICS.

THE INFLUENCE OF THE STABILITY AUGMENTATION SYSTEM
WAS FOUND TU BE SO GREAT THAT THE OTHER PARAMETERS
ARE SHMALL BY COMPARISONe THE MOST IMPOURTANT

STABILITY AND CUNTRUL PARAMETER IN LOW SPEED, V/STOL
ALRCRAFT FLIGHT, THEREFORE; IS CONTROL POWER.
{AUTHOR) (y)
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UNCLASSIFIED
DDC REPORT BIBLIOGKAPHY SEARCH CUNTROL Nue /720Mm07

AD=645 997 1/3

GENERAL ELECTRI" CO CINCINNAT! OHJO AUVANCED ENGINE AND
TECHNULUGY DEP,

PRELIMINARY SYSTEMS ANALYSIS AND SIMULATION ()

SEP 63  225P
REPT. NO. 127
CONTRACT- VA=44=]77-TC=715

UNCLASSIFIEU REPORT

SUPPLEMENTARY NUTE: REPORT ON XVe=S5a LIFT FaN

FLIGHT RESEAKCH AIRCRAFT PROGRAMs SEE ALSO Ap=-
645 999

DESCRIPTORS: (oVeRTICAL TAKE=OFF PLANES,

SIMULATIUN), (®RLSEARCH PLANES, SIMULATION),

ANALYSIS, HOVERING, FLIGHT, STABILIZATION

SYSTEMS, TESTS ()
IDENTIFIERS: Va5 A[RGCRAFT ')

THE ANALOG ¥ORK PERFORMED INCLUDEVD THE SIX»DEGQREE=
OF=FREEVOM HOVEn SIMULATION: TH& LONGITUDINAL THREE~
DEGREE=UF-FREEDUM TRANSITION SIMULATION; THE
LONGITUDINAL THREE~DEGREE~OF=FREEDOM CONVERSIQN
SIMULATIONy THE S1X~DEGREE=OF=FREEDUM PERTURBATION
CONVEWTIONAL FLIGHT SIMULATION, AND THE SIMULATION OF
GAS GENERATUR CUNTRUL FUR WING=FAN THrUST,

SUPPORTING ANALYSES INCLUDED ROLL=YAW COUPLING AND
STRUCTURAL FEEDBACK IN THE PITCH MODE. FURTHER

WORK ACCOMPLISHED INVOLVED THE STABILITY AUGMENTATION
SYSTEM SPECIFICAT|ON; THE DEVELOPMENT OF THE BRIDGE
CONCEPT FOR ROLL ANv YAW LOUVER CONTROL: SUPPORT oF
VARIOUS HARUWARE TESTS: THE GENERATION QF Tnl
SPECIFICATIUN FuR THE DEFLOREZ POINT LIGHT SOURCE
VISUAL DISPLAY; FURWISHING CONSOLATION SERVICES
DURING THE VEFLUREZ DISPLAY INSTALLATION AND

TESIINGy AND DEVELOPING THE YAw, ROLL AND PJTCH
DIRLCTIUN COSINE RELATJUNSHIPSe (AUTHOR) (vl
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UNCLASSIFIED
DOL REPORT BIBLIOGRAPHY SEARCH CONTROL Nge /40407

AD=645 998 173
GENERAL ELELTRIC €O CINCINNATI UM]O AUVANCED ENGINE AND
TECHNOLOGY UVEPT

INSTALLED SYSTEWS FUNCTIONAL TEST SUMMARY, tu)

MAR o4 21P
REPTe NO. 148
CONTRACT?! pA=44=}77-TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; REPORT ON XVe5A LIFT FAN
FLIGHT RESEAKCH AIRCRAFT PRUGRAM.

DESCRIPTORS: (®VERYICAL TAKE=OFF PLANES, TESTS),
(®RESEARCH PLANES, TESTS), HOVERING, FLlGHT,

LIFTs AIKCRAFT ENGINES, PRQPULSION (vl
IDENTIFIERS; Ve5 AJRCRAFT (W

THE THE Xv=5A AJRCRAFT S/N 24506 wAS GROUND

TESTED IN ALL AREAS PERTAINING 10 HOVER) FORWARD fFaAN
SUPPORTED FLIGHT, AND LOW SPEED CONVENTIONAL FLIGHT
AND 1S ACCEPTABLE YU PROCEEVL INFO ACTIVE FLIGHT
TESTINGe (AUTHOR) ty)
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UNCLASSIFIED
LOC REPORT BIBLJOGRAPHY SEARCH CONTROL Nge 720M07

AD=645 999 1/3
GENERAL ELECTRIC €O CINCINNATI OHIO AUVANCED ENG]NE AND
TEGHNOLUGY DEPT

NQSE LANDING GEAR DROP TEST REPORT. (')

MAR 65 23P
REPTe NOs 585
CUNTRACT! DA=44«|77=TC=715

UNCLASSIFIED KEPORT

SUPPLEMENTARY NOTE: REPORT ON XVeSA LIFT FaN
FLIGHT RESEARCH AIRCRAFT PROGRAMe SEE ALSO AD=~
648 997,

DESCRIPTORS: (eVERTJCAL TAKE=OFF PLANES) LANDING

GEAR) (*RESEARCH PLANES, LANDING GEAR)+ (eLANDING

GEARy VUROUP TESTING), NUOSE WHEELS, SHOCK ABSORBERS,
LOADINGIMECHANICS) v
IUENTIFIERS: Va5 AIRCRAFT v

THE RESVULTS OF THe TESTS DEMONSTRATEL SATISFACYORY
ENERGY ABSOXBTIUN CHARACTERISTICS OF THE SHOCK
ABSORBERs THE F[RST TEST CONDITION RESULYS MEETS

THE REQUIREMENTS OF THE DEVIATION ALLUWANCEe THE
VERTICAL REACTIUN EACEEDS THE ORIGINAL REWUIREMENTS
FOR APPROXIMATELY o+U5 SECONDS AT A STRUT STROKE OF
4015 INCHES WITH A MAXIMUM OF 6600 POUNDSs THE

SECOHO CONDITION RESULTS MEETS THE TEST REQUIREMENTS®
THE OFFICIAL TEST FOR COUNDITION THREE WAS RUN WITH

AN ADDITIONAL 200 POUNDS ON THE JIG THAT wAS
ANTICIPATED TO (ORRECT FOR FRICTION In THE DRQP
TOWERs THE RESULTS [NDICATE, HOWEVER, EXCESSIVE
ENERGY INPUTe A PRJOR RUN 15 ALSO [NCLYUDED w!TH

THE CORRECT JIG WEIGHT AND wITH INSUFFICIENT gNERGY
INPUT TO sHOW THE EFFECT OF THE WEIGHT CHANGE,

BOTH RUNS ARE W&li AITHIN THE MAXIMUM ALLOWABLE
VERTICAL KEACTIUNs (AUTHOR) V)

84
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. UNCLASSIFIED
‘DOC REPORT BIBLICGRAPHY SEARCH CUNTRUL Nyue /740807

ADS646 UOU 1/3
GENERAL ELECTRIC CO CINCINNATI UHIO AUVANCEY TECHNOLOGY
AND DEMUNSTRATOn PROGRAMS DEPT

FLUTTER MODEL TeST REPORT, (V)

JUN 68 21P
REPTe NOe 68
CONTRACT:! DA=44=}77=TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTe: REPORT ON XVv=S5A LIFT FaN
FLIGHT RESEARCH AIRCRAFT PROGRAM.

DESCRIPTORS: (®VERTICAL TAKE=OFF PLANESs MODEL
TESTS)y (SRESEARCH PLANES, MODEL TESTS)
(eFLUTTER, WING=80DY CONFIGURATIONS), AILERONS,
ROTATION, FREQUENCY, LIFT, PROPULSION tu)
IVENTIFLERS; V=5 AIRCRAFTY tu)

THE REPURT COVERS THE WIND=TUNNEL TESTING, IN THE
FLUTTER REGIME OF A DYNAMICALLY SIMILAR MODEL O0F THe
XV=5A LIFT=FAN KESEARCH AIRCRAFT. THE

TEST wAS RESTRICTED ENTIRELY TO AN INVESTIGATION OF
THE WING=FUSELAGE COMBINATION AND AS SUCH NO
EMPENNAVE WAS RuPRESENTEDe TEST OBJECTIVES WERE
SLANTED TOWARD VERIFICATION OF PREVIOUS ANALYTICAL
INVESTIGATIUNS #ITH CLOSE ATTENTION PAlID TO
UNCUVERING ANY TRANSONIC BFFEGCTS wHICH MIGHT HAVE
BEEN CRUDELY REPRESENTED ANALYTICALLY. THE TESTS
WERE COMPLETED TO THE POINT OF ACHIEVING A 5 PERCENT
MARGIN ON EWUIVALENT SPEED FOR THE HIGHEST AILERON
ROTATIONAL FREQUENCY STUDIED, APPROXIMATELY 1849 CPSe
ONE ACTUAL CASE OF FLUTTER OCCURRED, AT M =

0«75 ANU AT A DYNAMIC PRESSURE (Q) OF

APPROXIMATELY 6u0 PSF FOR AN AILERON ROTATJIONAL
FREWQUENCY OF 1449 CPSe A SECOND CASE UF FLUTTER
OCCURRED AT M = U,75 AND A @ GREATER THAN 600 PSF

Fr Aw AILERON RUTATIONAL FREQUENCY OF j6e.1 CPS!
HUn<VER, THIS LATTER CASE OF FLUTTER wAS NOT
CONSIDERED VALID QUE TO THE APPARENT FATIGUING OF AN
A[LERON SPRING BRACKET» RESULTING IN ESSENTIALLY a

FREE=FLUATING SURFACEe. (AUTHOR) (vl
85
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UNCLASSIFIED

DLC REPORT BIBLIGGRAPHY SEARCH- CUNTROL NOe /Z0OMO7

AD~546 28U 173 1474

GENERAL ELECTRIC €O CINCINNATI OHJO AUVANCED ENGINE AND

TECHNGLOGY DEPTY
PRELIMINARY RELIABILITY REPORT,
AUG 63 712P
REPTs NOe 25
CONTRACT: DA“4Ym) 77mTCw?is
UNCLASSIFIEL RKEPORT

SUPPLEMENTARY NOTE: REPORT ON XV=5A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM, SEE ALSO Ap~=
b4e6 289,

RSSCRIPTORS; (eVERTICAL TAKE=OFF PLANES)

RELIABILITY)) (eRESEARCH PLANES, RLLIABXLITY).A

PROPULSION, LIFT, FANS, STRESSES, CONTROL
IDENTIFIERS; Va5 AIRCRAFT

CONTENTS: XVeS5A RELIABILITY PROGRAM} X353w
58 AND X376 PROPULSIONI AIRCRAFT SUBe
CONTRACTORS RELIABILITY PROGRAM,
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UNCLASSIFIED

DDC REFORT BIBLIOGKAPHY SEARCH CONTROL Ngo /20m07

AD=546 281 173

GENERAL ELECTRIC CO CINCINNAT OHIO AUVANCED ENGINE AND
TECHNOLUGY DEPT

STRUCTURAL DESIGN LOADS. V)

MAR 64 319P

REPTe NUs 143
CONTRACT! DA={44=]77TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: HRERORT ON KV=5A LIFT FaN

FLIGHT RESEARCH AIRCRAFT PRUGRAMe SEE ALSO AD~
646 B8y

DESCRIPTORS; (ev&RTICAL TAKE=OFF PLANES,

LOADING(MECHAN!CS)). {eRESEARCH PLANES,
LOADING(MECHANICS) ), DESIGNy STRUCTURAL PARTS
MANEUVERABILITY, AERVELASTICITY, LIFT, FANS,

PRUPULSION v

IDENTIFIERS: veg AJRCRAFT (V)

THE REPURT SHOWS THE METHODS oF ANALYSIS,
CALCULATED VESTGN LOADS, MANEUVERING TIME=HISTOR]ES,
AERVELASTIC CHAKACTERISTICS AND A CUMPILATION OF
OTHER PERTINENT CHARACTERISTIC LOADING DATA. THE
ANALYSE> EXTENSIVELY uTIL|ZED XV=5A WIND=TUNNEL
MODEL DATA AND MECHANIZELD DIGITAL CUMPUTER (IpM

704) PRUGRAMSs FROM THESE STUDIES: AIRFRAME

STRENGTH REWUIRLMENTS WERE DEVELOPEDs PROGRESSIVE
PARAMETRIC EVALUATION OF THE AIRPLANEYS INHERENT
CAPABILITIES THEN SERVED TO CORROBORATE THE AIRFRAME
STRUCTURAL INTEGRITY UR, AS FOR ONE PARTICULAR
MANEUVER, OEFINeD SAFg FLIGHT-ENVELOPE OPERATING
LIMITSe (AUTHOR), (v}
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UNCLASSIFIED

D0C REPORY BIBLIOGRAPHY SEARCH CUNTROL Nge. /Z0M07

AD=646 28¢ 173

GENERAL ELECTRIC CcO CINCINNAT] OHIO ADVANCEU ENGINE AND

TECHANOLOGY DEPT

MAIWN LANDING GEAR DROP TEST REPORT,

MAR 64 2HP
REPTs NO. 147
CONTRACT:! DA=44=]77=TC~715

UNCLASSIFIED REPORT

SUPPLEMENTAKY NOTE: REPTe ON XVesA LIFT FAN FLIGHT
RESEARCH AJRCRAFT PROGRAMs SEE ALSO AD=646
281

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES» LANDING
GEAR)y» (®RESEARCH PLANES, LANDING GEAR)s {eLANDING
GEARy OROP TESTING), LIFT, FANS, PROPULSION,
EXPERIMENTAL DATA, SnOCK ABSUKBERS

IDENTIFIERS: V=5 AJRCRAFT

THE SHOLK ABSORBER PORTION GF THE 1510L100 MAIN
LANDING GEAR, BUY USInG A DUMMY CYLINUVER, WAS
TESTED ON 2 (UGYST 1963y IN ACCORDANCE WITH THE Hoe
We LOUD TEST PRUCEDURE 1510LTP=4, REVISION

'A'e THE REPORT PRESENTS THE SUGCESSFUL COMPLETION
OF fHE ESTABLISHED TEST Rt UIREMENTS.

(AUTHOR)
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.DDC REPORT BIBLIQGRAPHY SEARCH CUNTROL Ny, /720M07

AD=446 283 173 20/4
GENERAL ELECTRJ¢ cO CINCINNATI OHlo0 ADVANCED gNGINE AND
TECHNULVGY DEPT

PREVDICTED VIBRATION AND ACOUST]C ENVIRONMENTAL
STUDY. 1)

0CT 64 3P
REPT. NO. 152
CONTRACT? DA44=177=T1C=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON KV=5A LIFT FaAN
FLIGRT RESEARCH AIRCRAFT PROGRAM, SEE ALSO Ap~-
646 282,

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANED,
AEROELASTICITY), (eRESEARCH PLA"ES,

AEROELASTICITY), viBRATION, LIFT, Fans,

PRQPULSION, ACOUSTICS; FATIGUE(MECHANILS)o
FATLURC(MECHANICS), AIRPLANE PANELS, DESIGN ')
IVENTIFIERS; Ve§ AJRCRAFT (V)

THE ANALYSIS INDICATES THAT THE PROPOSED WING SKIN
PANELS wILL NCT EXPERIENCE FATIGUE FAILURE AS A
RESULT OF ACOUSTIC EXCITATIUN SUSTAINED DURING THE
250 HOUR DESIGN LIFE OF THE AIRCRAFTs THE

VIBRATION ENVIRONMENT OF THE AIRCRAFT is EXPECTED To
BE SIMILAR TO THAT UF OTHER JET AIRCRAFT OF
COMPARABLE RATEL THRUST., BASED ON THE ANTICIPATED
VIBRATIUN LEVELS ANy THE RELATIVELY SHORT DESIGN LIFE
OF THE AIRCRAFT, COMPONENTS THAT MAY oE SUBJECTED TQ
SIGNIFICANT OSCILLATORY LOAD SHOULD BE INVESTIGATED
FOR FATIGUE ON AN IRDIVIDUAL BASIS BY THE DES|GN
GROUP INVOLVEDs (AUTHOR) (V)
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UNCLASSIFIEY

VDC REPORT BIBLIOGNAPHY SEARCH CUNTROL NOe /720M07

AD=§46 289 173
GENERAL ELECTRIC O CINCINNATI OHIO AUVANCED eNGINE AND
TECHYNULUGY VEPT

K353=58 AND X376 pESIGN SUMMARY REPURTe (V)

JuUL 65 107p
REPTe NOo 161
CONTRACT? ODA=34=]|77<T(C=7}5

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON XV~5A LIFT FAN
FLIGHT RESEARCH AIKCRAFT PROGRAMs SEE ALSQO AD~
646 2864

DESCRIPTORS: (SVERTICAL TAKE=GFF PLANES) FANS),
(eRESEARCH PLANES, FANS), DESIGN, LIFT,

PROPULSION, COMPATIBILITY, AERODYNAMIC

CHARACTERISTICS (V)
IOENTIFIERS; Va5 AJRCRAFT (V)

INSTALLAT]ON STUDIES FOR COMPATIBILITY OF THE

X353=58 AND X376 PROPULSION SYSTEMS TO THE

XV=5A AIRCRAFT aARE DESCRIBED AS WELL AS THE

AERUDYNAMIC MECHANICAL VESIGN ASPECTS OF HME LIFT FAN
SYSTEMe DISCUSSIONS ARE CENTERED AROUND THE

CHANGES TO THE FANS DEVELOPED BEYOND CONTRACT DA
442177=TCa584¢ (AUTHOR) (ul

9N
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UNCLASSIFIED
DOC REPORT BIBLIOGKAPHY SEARCH COUNTROL NQge /40407

AD=647 367 173 21/5
HUGHES TOOL CO CULVER CITY CALIF AJRCRAFT D}V

20=n0UR FOLLOW=ON FLIGHT TEST PROGRAM, XVe9A 4OT

CYCLE RESEARCH AIRCRAFT. {v)
DESCRIPTIVE NUTE: SUMMaRY REPTey 17 MAK=23 DEC 65,
UEC b6 224P PIEPER)Coe wy tHIRSH)N
Be

REPTe NUe HTC=AD=b66=Yy

CUNTRACT: DA=44a|77«AMC=225(T)
TASK: IMI131001015701

MUNITOR: USAAVLABS TR=66=~8]

UNCLASSIFIED REPORT

DESCR:PTORS; (eRELSEARCH PLANES, FLIGHT TESTING),
(oVERTICAL TAKE=UFF PLANES, FLIGHT TESTING),
(*ROTARY W]NGS, PERFUORMANCE(ENGINEERING) ),
PROPULSIUN, COOLINGy LOADINGIMECHANICS )

NOZZLE GAS FLOY, HELICOPTER ROTUKRS, uAS GENERATING

SYSTEHMS (vl
JIOENTIFIERS; V=9 AIRCRAFT, HOT CYCLE PROPULS]ION
SYSTEMS (V)

THE REPURT SUMMARIZES ADDITIONAL TECHNICAL DATA FuUR
EVALUATION UF HUT CYCLE PROPULSION SYSTEHM
VERFORMANCE AND UPERATING CHARACTERISIICS. THE

TESTS WeRe PERFURMEU FROM 30 APRIL THKOUGH 26

AUGUST 945 AND INCLUDED AN EVALUATION OF THE
PERFORMANCE, STRUCTURAL QUALITIES, ANDL STABILITY ANG
CONTROL OF IHE nOT CYCLE ROTOR AND PRUPULSION

SYSTEM IN GREATER DEPTH THAN THAT PRACTICAL DURING
THE InNITIAL 15=r0UR FLIGHT TESTe THt <U HOURS OF
FLIGHT TESTING INVOLVED EXPANSION OF FLIGHT ENVELOP;,
ANO INCLUDED EVALUATION OFK AIRCRAFT AND ROTCR SYSTEN
PERFUKMANCE: FLIGHT LOADS, COOLING, AND FLYNG
QUALITIES IN YAnIuUS FLIGHT MUDESe A wROUND TEST

OF THE TETHLRED RUTOR SYSTEM WAS PERFORMEL AT THE
CONCLUSION OF FLIGHT TESTING, FULLOWED BY A TEARDOWN
INSPECTION OF THE AIRCRAFTe THE TEAKDUWN

INSPECTION #AS COMFLETED ON 22 DECEMBLR 1965¢
(AUTHOR) (ud
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00C REFPCRT BIBLIUGRAPHY SEARCH CUNTROL NDe 740407

AD=647 384 1/3

GENERAL ELECTRIC ¢O CINCINNATL OHJO AUVANCED gNGINE AND
; TECHNULUGY UVEPT

LANVING GEAR CRITERIA GKROUND LCADS ANv
; REACTIONS, (v)

GCT 63 I151P

i REPTs NOo 131

P CONTRACT: DA=44«]77=TC=715
1

t

UNCLASSIFIED REPORT

SUPPLEMENTARY NCTe: REPTe ON XV=SA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM,

DESCRIPTOKS: {(eVERTICAL TAKE=OFF PLANESs LANDING

GEAR): (*RESCARCH PLANES,y LANDING GEAR)

(LANDINe EAR, LOADING(MECHANICS)), LANDING

IMPALT, AIRCRAFY LANDINGS, COMPUTER PRUGRAMS,

FUSELAGESy TAXIING, LIFT, FANS, PROPULSION (vl
JIDENTIFIERS; Veb A[RCRAFT v

THE MALN LANDING GEAR IS PROVIDED WiTm A TWO-

POSITION FEATURE: THE PUSITION FORWARD FOR

CONVENTIONAL LANDING, AND THE POSITION AF[ FOR

VERTICAL LANDINGe CRITERIA #AS GENERATED FOR gOTH
CUNVENTIONAL ANU VERTJCAL LANDINGe CALCULATIONS OF
GROUND LOAD> wERE BASED ON METHODS IN MjL-A-8862,

A CUMPUTEKR FROGRAM #AS DEVELOPED WHICH PROVIDES
FUSELAGL REACTIUNS AND INTERNAL MEMSER LOADS FOR ALL

; LANDING AND TAXIING CONDITIONSe (AUTHOR) ‘i
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00C REPORT BIBLIUGRAPHY SEARCH CUNTROL Nyue /L40MO7

AD=647 364 1/3
GENERAL ELECTRIC CC cINCINNATI OHM10 AuYaN(ED ENGINE AND
TECHNOLOGY LEPT

EMPENNAGE STRESS ANALYSIS REPORT. (V)

HOov 63 1 44P
REPTs Nus 34
CONTRACT: DA=44=]77=TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTe ON Xve=5A L!: 7T FAN
FLIGHT RESEARCH AIRCRAFY PROGRAM,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES
TAILS(AIRCRAFT) ), (®KESEARCY PLANES,

TAILSCAIRCRAFT)}, (oTAJLS(AIRCRAFT)

STRESSES)y MATHEMATICAL ANALYSIS,

LOADINGIMECHANICS), LIFT, KANS,

PROPULSION (v
[VCHNTIFIERS: Vo5 AIRCRAFT (V)

THIS REPORT PRESEWTS THE STRESS ANALYSIS OF THE
MODEL XV=5A EMPcNNAGEs THE STRUCTLRE

ANALYZED INCLUDcS THE HORIZONTAL AND VERTICAL
STASILIZERS) AND THE ELEVATOR AN0 RUDUVER. THE
ANALYSES) WrICH ARE INTENDED YO PROVIDE SUMMARY TYPE
INFORMATION, INCLUDE CRITICAL LOADING DATA}
COMPUTATIOUN OF INTERNAL STRESSES AND SHEARS, aND
BRIEF DETAILED ANALYSES TO FIND MARGINS OF SAFETY OFf
THE MAJOR COMPONENTSe THE EMPEMNAGE W®AS

SUCCESSFULLY PRUOF TESTED TO LIMIT LOAD.

CONVITIONS Fe]2 AND F=13 WERE COMBINED TO

PRODUCE THE CRJTICAL SYMMETRICAL CONOITIONe THE
CRITICAL UNSYMMeTRICAL ROLLING MOMENT OF CUNDITION
AF=6 WAS APPLLIEL DURING THE FUSELAGE UNSYMMETRICAL
TEST CONDJTSONs ALL LOADS ARE ULTIMATE VALVES,
UNLESS OTHERWISec STATEDe (AUTHOR) VD)
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00C REFPORT BIBLJUGRAFHY SEARCH CUNTROL Npe /740407

AD=647 386 173
GENERAL ELECTRIC CO CINCIUNATI UHJO AUVANCED ENGINE AND
TECHNULUGY DEPT

WIND TUNNEL TEST REPORT, LIFT FAN PUWLRED SCALE
MODEL . (W)

NOV 63 lezpP
REPTe KUe 137
CUOWTRACT: DA=H44=]77«TC=7]5

UNCLASSIFI1Eu REPORT

SUPPLEMENTARY NOT&: REPTe ON Xve=SA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES>» MODEL

TESTS)y (®RESEARCH PLANES, MODEL TESTS)»

AEROVYNANIC CHARACTERISTICS, GROUND EFFECT,

FLIGHT, HOVERING, FANS, LIFT, PROPULSION,

WINGSy WiNp TUNNeLS, STATICS tuv)
JIDENTIFIERS; Vve5 AIRCRAFT i)

DATA AERE ObTAINED TO DEFINE THE STATIC
CHARACTERISTICS 1w ANp OUT OF GROUNL tFFECTS
AERUDYNAMIZ CHAKACTERISTICS IN FORWARD FLIGHT FOR TnE
TRANSITION, CONVERSIONy AND LUW SPELD CONVENTONAL
FLIWHT MOPES? AND FLIGHT CHARACTERISTICS AT LoW
TRANSLATIONAL SPEEDS NEAR HCVERING IN VERTICALS
LATERAL, AND REARWARD DIRECT}UNSe IN ADDITION,
WING SUKFACE STATIC PRESSURES AND WINu FAN INLET
CLOSURE DUOR HINGE MOMENTS WERE MEASUKZDe THE DATH
INDICATE AN ADVELRSE GROUND EFFECT ON STATIC LIFT AT
HEIWHTS LESS THAN 2 WING FAN DIAMETERS WITH A
REDUCTIUN OF APPROXIMATELY 6% AT 140 UIAMETER. A
CORKESPUNDING REDUCTION IN FAN POWEK AT CONSTANT FAN
RPM COMPENSATES FOR THE LJFT REDUCTION IF OPERATJON
AT CONSTANT POWER |S CONSIDERED, THE EFFECTS OF
WING FAN ANO NOSE FAN OPERATION AKE DESTABILIZING
NITH RESPECT TO AWGLE OF ATTACKe NOSE FAN
e OPERATIUN IS5 SLIGHTLY DESTABILIZING IN YAw, BUT THE
DATA INDICATE PUSITIVE LATERAL=UDIRECTIONAL STABILITY

: FOR THE ENTIRE RANGE OF THRUST COEFFICIENT [N FAN~

. POWERED FLIGHT, A FAVORABLE GROUND EFFECT ON LIFT
‘ IS UBTAINED #ITh INCREASING FORWARD SPEED AS wOULD
OCCLR DURING SHURT tAKE=OFF OPERATION, WITH AN
INCREASE OF APPROXIMATELY 22% ABOVE THE OUT=OF~
GROUND EFFECT LIFT AT A THRUST COEFFICIENT OF +88%
THE DATA OBTAINED I GROUND EFFECT WERE UNCORRECTES
FOR WALL EFFECT> BUY THIS CORRECTION IS BELIEVED 7O
BE SMALL COMPARED WITH THE LIFT INCKEASE SHOWN.
LAUTHOR) S 95 (u)
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00¢ REFORT BIBLIUGRAPHY SEARCH CONTROL NOe /720M07

AD=64/ 387 173 21/5
GENERAL ELECTRIC €O CINCINNATI OHJO AUVANCED ENGINE AND
TECHNOLUOGY DEPY

CALCULATED INSTALLED POWER PLANT PERFURMANCE {e)

SEP 64 228P
REPTe NOo 150
CUNTRACT?: [A=44=})77=TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NUTE: REPTe ON XVeS5A LIFT FAN
FLIGHY RESEARCH AWIRCRAFT PROGRAM., SEb ALSO Ayue
647 384

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES) TURBOUJET
ENGINES)y (®*RESEARCH PLANESy TURBOJET &NGINES),
(¢ TURBOJET ENGINES, PERFORMANCE (ENGINEERING) ),
LIFTy FANS, PROPULSJON, THRUST, DRAG,
EXHAUST GASES, TeMPERATURE v
IDENTIFLIERS; V=5 AIRCRAFT )

THE REPURT PRESENTS CALCULATED INSTALLED

PERFORMANCE CHAKAGTERISTICS FOR THE Uese 5o ARMY

Xv=5A PROPULSION SYSTEMe THE PROPULSIUN SYSTEM
CONSISTS OF TWO GENERAL ELECTRIC X353=58
POWER=PLANTS, ONE Geo £¢ X376 PITCH CONTROL FAN,

AND ASSUCIATED OLUCTINGs CONTROLS AND ACCESSGRY
EGUIPMENTe INSTALLED PEXKFORMANCE OF TURBOJET MOVE

1S PRESENTED FOK ARDC STANDARD DAY ANU ANA

42} HOT OAY FOR ONE AND TWO ENGINE OPtRATION
PERFORMANCE DATA INCLUDE GROSS THRUST, PROPULSION
SYSTEM URAGy NET THRUST, FUEL FLOW AND COOLING SYSTgH
DRAGe A SEA LEVEL STATIC THRUST OF 4,920 POUNDS IS
ESTIMATED FUR AN ARDC STANDARD DAY, FOR

ANA 4921y HOT DAY CONDITIONS AT 2450u FEET

ALTITUDE, STATIC THRJUST 15 4,250 POUNULSe A

DETAILEY ANALYSIS OF JuB8b ENGINE OPERATION AT NEAR
IDLE CONDITION (478 TO 603% RPM) SHOWED THAT

EAHAUST GAS TEMPERATURE INCREASED RAPIDLY #]TH
INCREASING ENGINE AIR INLET TEMPERATURE ANRD SHAFT
POWER EATRACT]ONs THUS, TO PRECLUDE EXCEEVING
EXHAUST GAS TEMPERATURE LIMITS, DUE TU REINGESTION oF
HUOT ENGINE EXHAUST GASES ANU/OR VARYING PUWER
EATRACTION FOR SYSTEM CHECKOUT, A MINIMUM RPM OF

7u8% FOR THE J85 ENGINES IS RECOMMENUVEUV FOR XVa

SA FAN MODE OPERAT]ON, THE ENGINE AlR INLET

SHOwWS EXCELLENT PERFORMANCE THROUGHOUT ITS REWVIRED
OPEKATING ENVELOPLs A MINIMUM TUTAL PKESSURE
RECUVERY OF 98,48 15 AVAILABLE FOR STATIC OPERATION,

(V)
96
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DDC REPORT BIBLLIOGRAPHY SEARCH CUNTROL NOe /20407

AD=647 394 1/3
GENERAL ELECTRIC CO C(NCINNATI UMIO AOVANCED ENGINE AND
TEChNOLUGY VEPT

ONE=FIFTH SCALE INLET NODEL WIND TUNNEL TEST REPORT,
VOLUME o 1))

MAR 65  24eP
REPTs NGo 154=vOL~l
CONTRACT? DA=H4«]77=TC=-715 '

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTe ON Xve5A LIFT FAN
FLIGHT RESEAKCH AI{CRAFT PROGRAM, SEE ALSO Ay~
647 395

DESCRIPTURS: (eVERTICAL TAKE=OFF PLANES» MODEL

TESTS)y (®RESEARCH PLANES, MODEL TESTS)» #IND

TUNNEL MUDELS, AJRPLANE MODELS, INSTKRUMENTAT]ION,

TABLES, TEST EJUIPMENT, LIFT, FANS,

PRUPULSION (v}
IDENTIFIERS; V=5 AIRCRAFT (V)

SUMMARY TABLES, GRAPHS, MUDEL DESCRIPTION,
INSTRUMENTATION, CONDITIONS TESTED, VALIDITY oF DATA
, AtiD OTHER INFORMATION ARE PRESENTED ')
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! UNCLASSIFIED
VDC REPORT BIBLIOGRAPHY  SEARCH CUNTROL Nue /40407

AL=647 39 173

GENERAL ELECTRIL CO CINCINNATI UHIO AUVANCED ENGINE AND
TECHANQLUGY DEPT

ONE~F1FTH SCALE tnNLET MODEL WIND TUNNel TeST REPORT,
VULVME 11, tul

MAR 65 61uP
REPTe NOo 154=V0L =g
CONTRACT: OA=44w]77«T1C=715

UNCLASSIFLED REPORT

SUPPLEMENTARY NOTE! KEPTe ON XveS5A LIFT FAN
FLIGNT RESEARCH AIKCRAFT PROGRAMe SEE ALSO Ap-
047 394, AD=649 394,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANWES, MODEL
TESTS) )y (ORESEARCH PLANES, MUODEL TESTS!
TAbLES, wIND TUNwWEL MODELS, AIRPLANE MOUDELS,
LIFTy FANS, PROPULSJUN, SUBSOUNIC

CHARACTERISTICS ()
IDENTIFJERS: V=5 AJRCRAFT (Ul
j TABULATED DATA ARE PRESENYED FOR THE LOW SPEEp
! TESTS (MACH O Tu Ue2)s tu)
i
I
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UNCLASSIFIED
UDC REPORT BIBLIOGRAPHY SEARCH CONTROL Noe /720M07
AD=647 396

173
GENERAL ELECTRIC CO CINCINNATI UHIO AUVANCED £NGINE AND
TECHNULOGY DEPT

ONE=FIFTH SCALE INLET MODEL WIND TUNMEL TEST REPORT,
VOLUME I1]» (v)

MAR 65 250P
REPTe NOo [54«VOL=3
CONTRACT! DA=44=]77aTCw?15

UNCLASSIFlED REPORT

SUPPLEMENTARY NOTE?: REPTe ON XVe=haA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM, SEE ALSO AD-
647 395

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANESs MODEL

TESTS), (®RESEARCH PLANES, MODEL TESTS)»

TABLES, WIND TUNNEL MODELS, AIRPLANE MODELS,

LIFTs» FANS, FROPULSION, SUBSONIC

CHARACTERISTICS tv)
JIDENTIFIERS; Vve5 AJRCRAFT (v)

TABULATED DATA ARE FRESENTED FOR THE HIGH SPEED
TESTS (MACH Qo4 TO UeBS)oe (V)

UNCLASSIFIED /20407
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UNCLASSIFIED
D0L REPORT B31BLIUGRAPHY  SEARCH CONTROL NOo /40MO7

AD=44d Q06 173 21/5
GENERAL ELECTRIC CO CINCINNATI UHIO ADVANCED ENWINE AND

TECHANULOGY DEPT

INSTALLAT[ONy OPERATION AND MAINTENANCE INSTRUGCTIONS
FUR X353=b8 AND X376 FANS, (V)

: 66 42/P
REPTS NOW 124
CONTRACT! UA=44=177=7C~=715

UNCLASSIFIEL REPORY

SUPPLUMENTARY WOTE: KEPTe ON XVe9A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAMs

PESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, FANS),
(®RESEARCH PLANES, FANS), (®FANS,
PROPULSION)y TURBOJET ENGINESs LIFT,
UPERATION, MAINTENANCE, IMSTRUCTION MANUALS,
ASSEVMBLING {v)
IVENTIFIERS: VeS5 AIRCRAFT tv)

THE X353<58 .PROPULSION SYSTEM CONSISTS OF A
J5-GE=5 TURBOJLT ENGINE (LES35 AFTERBURNER)

USEU AS A GAS GENERATOR, A DIVERTER VALVE TO DIRECT
THE GAS FLOwy AND AN X39Jd=58 LIFT FAN EQUIPPED

WITH VECTORABLE DISUHARGE LOUVERSe THE X376

PITCH TRINW CONTROL FAN VERIVES ITS POWER FROM TURBIWE
DISCHARGE 3LEED OF JBS5=GE=5 TYRoOJET ENGINES

{LESS AFTER=BURNERS) e THE X376 IS A PARTIAL
ADMISSION TIP TURBINE=DRIVEN FAN WHICH S CONNECTED
Tu THE J85 ENGINES THROUGH AJRFRAME-PROVIUED
DUCTINGs THE FAN EMPLOYS TWwo SEFARATE SCROLLS
CONTAINING THE (URBINE INLET NOLZLES! THIS FEATURE

PROVIQES FOR ONE=ENGINE~OUT OFFRATIUNS (V)
100
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A

% VDC REPORT BIBLIUGHAPHY  SEARCH CONTROL NOo /Z0M07

4 AU=640 Q07 1/3

! GENERAL ELECTRIC (O CINCINNAT] UHIO ADVANCED ENGINE AND
TeCrNQLUGY DEPT

! STRESS REPORT, wWO%E LANVUING GEAKR ASSEMBLY. (U)
! NOV 43  3leP

j REPTe NOo 33

i CUNTRACT! ODA=44=}77=TC=715

UNCLASSIFIED REPORT

i SUPPLEMENTAKY NGTE: REPTe ON XV=5A LIFT FaAN
B FLIGHT RESEARCH AIRCRAFT PROGRAM.

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, LANDING
GEAR) s (eReStARCH PLANES, LANDING GEAR),

Pl ~2 il

(OLANDING GEAR, STRESSES), NOSE wHEELS,
MECHANICAL FASTENERS, FANS, LIFT, PROPULS}ON (V)
IVENTIFIERS: V=5 AIRCRAFT (V)

¢ N THE REPORT CONSISTS OF DATA SUBSTANTIATING THE
;! STRUCTURAL INTEGWRITY OF THE NOSE LANDING GEAR
! ASSEMBLY AND THL TRUNNION PINs KEQUIRED FOR
Bt ATTACHMENT TO THE AIRPLANE (V)
R
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UNCLASSIFIED

V0C REPORT BIBLIUGRAPHY SEARCH CONTROL NOe. /20MO7

AD=65] 99 2074 §/9

DAVID TAYLOR HMODEL 9aSIN waSHINGTON D ¢ AERODYNAMICS
LAB

WINUD=TUNNEL INVESTIGATIONS uf A 1/20-SCALE POWERED
MODEL OPEN=QCEAN V/STOL SEAPLANES (v)

DESCRIPTIVE NOTE:! SUMMARY REPT4»

JAN 47 49p THOMAS ,RICHARD 0, i

REPTe NOe¢ DTMB=218ls OTMB=AERO=1.06

UNCLASSIFIED RERORT

DESCRIPTORS: (%SEAPLANES) MOvVEL TESTS),

(¢VERTICAL TAKE=UFF PLANES) AEROVYNAMIC
CHARACTERISTICS)y CONVERTIuLE PLANES, FLIGHT,

STALLING, wING=BODY CONF]GURATIONS, CANARD
CONFIGURATION, CENTER OF GRAVITY, TILT WINGS,

VESToN, HOVERING (V)

LOW=SPEED WIND=TUNNEL TESTS WgRE CONDUCTEDL ON A 1/
20-5CALE POWERED MOUEL UF A PROPOSEU OPEN=OQCEAN V/
STOL SEAPLANE DESIGve HOVER AND TRANSITION POWER
REQUIRED ANUD cLIMo ANp LESCENT SPEEDS AT VaRIOUS
FLIGHT PATH ANGLES WERE DETLRMINEDe THE EFFECT OF
FuLL=SPAN SPOJLERS UN WINGg AND CANARD STALLING
CHARACTERISTICS THROUGH TRANSITION wAS BRIEFLY
INVESTIGATEDe A COMPARISON UF CRUISE PERFORMANCE

OF THE SEAPLANE AND A CONVENT[OwWAL TRANSPORT OF
EQUIVALENT S1ZE #AS “4ADke AFTgR CORRECT{ON OF THE
SEAPLANE MODEL CRVISE LIFT (URVE AND DRaG POLAR TO
FuLL=s5CAL: REYNULUS NUMBER, CRUISE PERFORMANCE OF
THE SEAPLANE ‘WAS FOUND TO COMPARE FaVORABLY W]TH THAT
OF fHE CAWVENTIONAL MONOPLAWE, IN THE TRANSITION
MODEs THE MODEL I5 LONGITUDINALLY UNSTABLE AT HIGH
WINe TILTS AND VIRECTIONALLY STABLE AT ALL WING TILTS
FOR TAE INITIAL CENTER=OF=GRAVITY LUCATION. WITH

THE PRESENT RELATIONSHIP OF WiNG; CANARD, AND CENTER
OF GRAVITY, THE MUDEL CANNOT BE TRIMMED IN PJTCH BY
VARYING OnLY INCIVENCE OF THE CANARD WITH UNIFORM
THRUST SETYIN4G UN ALL ENGINES, DIFFERENTIAL

THRUSTy THE MECHANISM ENVISIONED FOR HOVER CONTROL,
1S NECESSARY FOR PITCH TRIM AND CONTROL THRGUGHOUTY

MOST GF THE TRANSITION MOUEs (AUTHOR) (V)
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UNCLASSIFIED

UDC REPORY BIBLIUGRAPHY SEARCH CONTROL NO« 740MO7

AD=653 563 /3
CENERAL ELECTRIC €97 CINCINNATI UHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

FUSELAGE STRUCTURAL aANALYSISe VULUME 1o SHEAR AND
BENRING. (V)

FEs 64 23"
REPTe NUo 144=Vl', =i
CONTRACT! DA=4x 177=1C=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?: KEPTe ON Xv=bA LIFT FaAN
FLIGHT RESEARCH AIRCRAFT PROGRAMe SEE ALSO
VOLUME 24 AD=653 564

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES,
FUSELAGES), (®RESEARCH PLANES) FUSELAGES),
(*FUSELAGESy STRUCTURAL PROPERTILS), SHEAR
STRESSES BENDING, LIFTs DUCTED FANS, ANALYSIS,
LOADING(MECHANICS), TABLES (V)
IUENTIFIERS: Ve5 AIRCRAFT (V)

THE FINAL STRES3S ANALYSIS OF THE Vs Se ARMY

XVesbA LIFT FAN RESEARCH AIRCRAFT FORWARD AND AFT
FUSELAGE SECTIONS IS PRESENTEDs THE FORWARD AND

AFT SeCTIONS OF THE FUSELAGE ARE CONVENTIONAL
AIRCIKAFT 3EMI=MONOCOQUE STRUCTURES, AND THE CENTER
SECTION 15 A #ELOLD TUBULAR SPACE TRUSS. THE
ANALYSIS OF THE LONGITUDINAL BENDING MEMBERS AND
SNINS OR WwEdS 15 CONTAIWEL, THE PRIMARY INTENT OF
THE REPORT IS TO PRUVIDE A TABULATION OF INTERNAL
SHEAR AND BENDING STRESS DISTRIBUTIONS FOR THE FINAL
CRITICAL LOADiNw CONDITIONSe CRITICAL MARGINS OF
SAFETY OF PRIMARY CUMPONENTS ARE COMPUTED®
STRUCTURAL ADEQUACY WAS ALSO QEMONSTRATED BY PRUOF
TESTS SIMULATING THE CRITICAL CUNDITIONSe ALL

LOADS SHOWN ARE ULTIMATE vauUgSe (AUTHCR) (V)
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UNCLASSIFILED

VO( REPORT BIBLIUGKRAPHY SEARCH CUNTROL NO. 240M07

AD=053 564 173

GENERAL EWLECTRIC ¢O CINCINNAT] OUHIO ADVANCED ENGWINE AND
TECHANQLOGY DEPT

FUSELAGE STRUCTURAL ANALYS!Se VULUME Jie CENTER
FUSELAGE AND ENGINE MOUNTS, {V)

FEs 64 43dP

REPTe NUe 144=VO0L=2
CONTRACT! DA=44=477=(C=715

UNCLASSIFIEL KEPORT

SUPPLEMENTARY NOTE: REPTs QN Xv=5A LIFT FaAN

FLIGHT RESEARCH AIRCRAFT PROGRAMe SEE ALSO
VOLUME 1, AD=453 563«

DESCRIPTORS: (eVERTICAL TAKE=CFF PLANES,

FUSELAGES), (®RESEARCH PLANESy FUSELAGBES),

(®FUSELAGES,y STRUCTURAL PROPERTIES), (®ENGINE

MOUNTS, STRUCTURAL PROPERTIES), AIRCRAFT ENGINES)
ANALYS[S, LIFT, LDUCTED FANS, PROPULS]ION,

SUPPORYS, LOADING{MECHANICS), ENGINE

STRUCTURESy EXHAUST PIPESy TABLES {u)

IVENTIFIERS: V=5 AIRCRAFT (vl

THE STRUCTURAL ANALYSES OF thy FUSELAGE SPACE

FrRAME, ENGINE MUUNTS AND [HE PRUPULSION SYSTEM
SUPPORTS OF THE Ue 59 ARMY AVeSA LIFT

FAN RESEAKCH AIKCPAFT ARE PRESENTED. THE

SPACE FRAME INTERNAL LOADS ANALYSIS WAS PERFORMED
UTILIZING THE 1uM 7u4 CUMPUTER PROGRAM DEVELOPED N
CUNJUNCTIUN wiTH THE XVeS5A wING BAS|C COMPONENTS
ANALYY1Ss THEREFOREs MUCH 0f THt REPORT [S MADE VP
OF THE VEFLECTIUNS AND INTERNAL MEMBER LOADS PROGRAM
QUTPUr FOR THE SEVERAL LOADING CONDJTIONS
INVESTIGATED: THE SPACE FRAME MEMBER CRITICAL

LOADS ARE SUMMARIZEYV AND MENSER ALLOUWABLES AND
MARGINS OF SAFETY ARE PRESENTIDe THE PROPULSON
SYSTEM, INCLUDING CrOSSOVER LyuylTS, TAILPIPE AND
FORWARD ENGINE SUPPURT |S REVIE®SED AND SUPPORTING
STRUCTURE ANALYZED FOR CRITICaL LOADING CONDITIONS,
(AUTHOR) (vl
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UNCLASSIFIED
UDC REPORT B;BLIOGRAPHY SEARCH CUNTROL NO» /Z20MG?

AU=653 565 1/73
GENERAL ELECTRIC CO CINCINNAT] OMIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

STRUCTURAL ANALYSIS NINS gasic COMPONENTS » (V)
0CT 63 39dpP
REPYs NUe 13u
CUNTRACT! DA=4Y4«]77=TC=715

UNCLASSIFIED REPORY

ey

3

SUPPLEMENTARY NOTE: REPTe UN Xy=5A LIFT FAN
FLIGHT RESEARCH AIRKCRAFT PROGRAMs

it
3 kit s St

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES, NINGS)
(®RESEARCH PLANES, WINGS)s (O®WINGS, STRUCTURAL
PROPERTIES)y ANALYSISs LIFT, DUCTED FANS,

STRUCTURAL PARTS, STRESSES,
LOADING(MECHAN]CS)y TABLES (V)

JVENTIFIERS: V=5 AIRLRAFT (V)

e

THE STRUCTURAL ANALYSIS OF THE BASIC WING

COMPONENTS UF THE Us Se ARMY xVe5A LIFT

! FAN RESEARCH AIRCRAFT IS PRESENTED. THE

i BASIC STRUCTURAL LOMPONENTS OfF THE wING ARE cOMPOSED
: OF THE TWu SPARS, THE WiNu LEADING EDGE TORWUE BOX,
ANO THE SKINS AnND RI8S OF THE PANEL OUTHOARD OF THE
LIFT FANe A COMPLETE DIGITAL COMPUTER PROGRAM
APPLICABLE TO THIS AND OTHER RIGHLY REDUNDANT
STRUCTURES nAS UEVELOPEUs SINCE THIS PROGRAM WAS
USED IN THE STRUCTUKAL ANALYSIS AND DESIGN, THE
DLFLECTIONS, INTERNAL LOADS, AND INTERNAL STRESSES
FOR CRITICAL FLIGHT CONDITIOUNS ARE SUMMARIZED IN THE
FORM OUF PRINTED COMPUTER QUTPUT, (AUTHOR) (V)

TR R i
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UNCLASS(FIED
s LOC REPORT BIBLIUGRAPHY  SEARCH CONTROL NU, /40MO7

AU=653 566 171 173
GENERAL ELECTRIC CO CINCINNAT] UHIO ADVANCED ENGINE AND
TeCHNOLOGY uEPT

WINLD TUNNEL TEST REPORT CUNVENTIONAL MODELe VOLUME
t

le LOp SPEED FOKRCE AND MOMENT DATA, (V)

JAN 64 4l4pP
" REPTe NQo 141 =V0u=]
CONTRACT:! DA=44=}77=TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTES: REPTs OUN Xy=bA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAMe SEE ALSO
VOLUME 24y AD=653 568 AND VOLUME 39 AD=653 569,

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES, SUBSONIC
CHARACTERISTICS)y (SRESEARCH PLANES, MODEL
TESTS), #IND TUNNEL MODELS, LUCTED FANS, LIFT,
FOKCL (MECHANICS), MOMENTS, TABLES (V)
JVENTIFIERS: V=5 AIRCRAFT (V)

THE REPORY PRESENTS THE RESULTS FROM THE WINnD

TUNNEL TESTS OF A 1/8«SCALE CONVENTIONAL MODEL VUF THE
Ue 50 ARMY AV=5A LIFT FAN FLIGHT

RESEAKCH AIRCRAFTe THE TESTS wERE PERFORMED TO
DETERMINE THE SUBSON]C AEROLYNAMIC CHARACTERISTICS OF
ThE XVve=3A In ITS COWVENTIONAL FLIGHT

CONFIQURATIuwNe YOLUME 1 CUNTAJNS THE TABULATED

FORCE AnD MOMENT DATA FROM THE LOW SPEED (M =

0s2d85) TESTS, (V)
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UNCLASSIFIED
VOC REPORTY BIBLIVOGRAPHY SEARCH CONTROL NO. /720M0O7

AD=653 H64 171 173
GLNERAL ELECTRIC CO CINCIwNAT] UHIO ADVANCED ENGINE AND
TECANOLOGY OEPT

WiINU TUNNEL TEST REPORT CONVENTIONAL MODEL. VOLUME
Fle LOW SPEED PRESSVRE ANY HINGE MOMENTS (V)

JAn 64 J4y4p
REPTe NOo J41=VOLeZ
CUNTRACT?! UA=Y44=}77=TC=715

UNCLASSIFIEV REPORT

SUPFLEMENTARY NOTE: REPTe ON XVv=5A LIFT FaAN
FLIGNT RESEARCH AIRCRAFT PROGRAMe SEE ALSO VOLUME
Iy AU=8653 566 ANU VOLUME 3, AD=b653 569

DESCRIPTORS: (eVERTICAL TAKE=OfFF PLANES, MODE(

TESTS), (ORESEARCH PLANESy MUDEL TESTS),

MOMENTS, PRESSURE, WIND TUNNEL MODELS, LIFT,

DUCTED FANS, TABLES) AERODYNAMIC CONTROL SURFACES,
AERODYNAMIC CHARACTERISTICS (V)
IVENTIFIERS: V=5 AIRCRAFT (V)

THE REPORT PRESENTS THE RESuLTS FROM WIND TUNNEL
TESTS OF A ONE=EIGHTH SCALE CONVENTIONAL MODEL OF THE
Us Se ARMY XVe5A LIFT FAN FLIGHT

RESEARCH AIRCRAFTe VOLUME ]I PRESENTS HINGE

MOMENT COEFFICIENTS AND PRESSURE DATA IN PLOTTED AND

TABULAR FORM WITH PERTINENT DETAIL EXPLANATORY

INFORMATIONs PRESSURE AND HINGE MOMENT DATA WERE

NOT RECORVDED DURING THE SECONpD PHASE OF THE LOw SPEED

TESTINGe (AUTHOR) (u)
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UNCLASSIFIED

DOC REPCRT BIBLIOGRAPHY SEARCH CUNTROL NOs /740MO7

AV=0653 569 171 173
GENERAL ELECTRIC CO CINCINNAT] OHIO AUVANCED ENGINE AND
TECHNOLOGY DEPT

WIND TUNNEL TEST REPNMRY CONVENTIONAL MODELe VOLUME
§1te HIGH SPEED (MACH = Qo4 TO Ue9)o (V)

JAN 64 547P
REPT» NUo |4]1=VOL=]
CUNTRACT! DA=44=177=TC=715

UNCLASSIFIEV REPORT

SUPPLEMENTARY NOTE: REPTe ON Xy=bA LIFT FAN
FLIGHT RESEARCH AJIRCRAFT PROGRAMe SEE ALSO
VOLUME 1y AD=653 566 AND VOLUME 2» AD<=653 568,

DELSCRIPTORS: ({(oVERTICAL TAKE=OFF PLANES, SUBSONIC
CHARACTERISTICS) s (®KESEARCH PLANES, MODEL
TESTS), WIND TUNWEL MODELS, LIFTy» DUCTED FANS,
AERODYNAMIC CONTROL SURFACES, MOMENTSs AEROCDYNAMIC
CONF{GURATIONS, TaABLES (V)
IDENTIFIERS: V=5 AIRCRAFT (V)

THE VOLUME PRESENTS THE RESULTS OF mlGH SPEED WIND
TUNNEL TEST OF A ONE-EIGHTH SCALE MUDEL OF THE

UeSe ARMY Xv=5A LIFT FAN RESEARCH

AIRCRAFTe THE TESTS AERE CONDUCTED AT THE

DAVID TAYLOR MOOEL BASIN 7 X 10 FOOT

TRANSONIC WIND TUNNEL FACILITYs

CUNVENT[ONAL MOUEL FORCE, PRESSURE, AND HINGE

MOMENT DATA WERE OBTAINED OVER A MACH NUMBEK RANGE
OF o4y TO o90 AND PJTCH AND SIDESLIP RANGES OF =4 Tv
15 VEGREES AND =5 TU +5 DEGREES RESPECTIVELY,

THE COMPLLTE AIRCRAFT WAS THE PRIMARY CONFIGURATION
TLSTED, WITr THE MAJORITY OF tHe VARIATIONS BEING Iwn
CONTRUL SURFACE AND STABILIZER SETTINGSe TESTS

WERE ALSO CONDUCTED 4JTH THE VERTICAL AND HORIZONTAL
TAJL SURFACES REMOVED, WITH WINW FAN UPPER AND LOWER
SURFACE STRUT FAIRINGS REMOVEDs AND WITH ENGINE DUCT
PRESSURE SURVEY RAKE [INSTALLEpe (AUTHOR) 1Y)
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UnCLASSTFIED
ODC KEPOKT S1BLIUGRAPHY  SEARCH CUNTROL NUs /40MO/
AU=654 04} 1/3
GENERAL ELECTRIC CO CINCINNATI UHIO ADVANCED ENGINE AND
TECHNOLUGY VEPT

CALCULATED AEIGHT, BALANCE AND MOMENTS ©F
INERT]IA. (V)

JAN 64 139P
REPTe Nue 139
. CONTRACT: ULA=44=]77=TCe?}5

4 UNCLASSIFIED REPORT

¢ SUPPLLMENTARY NOTe! KEPTe UN XV=5A LIGHT FAN
: FLIGHT RESEARCH AIRCRAFT PKOGRAMe

DELSCRIPTORS: (SVERTICAL TAKE=OFF PLANES, DESIGN),
(®RESEARCH PLANES, DESIGN), wEIGAT, >TABILITY,

MOMEWNT OF INERTIA, LIFT, PROPU_SION, FANS,

TABLES (V)
IVENTIFIERS; Va5 AJRC(RAFT (V)

Rragly. - v

THE RePORT CONTAINS WEIGHT aND BALANCE AND AJRCRAFT
MUMENT OF IWEKTIA DATA IN SUMMARY AND [N DETAIL

THE SUMMARY DATA IS GIVEN FUR SEVERAL FUEL, FLIGHT

; TEST INSTRUMENTATION COMBINAT]ONS CONSIPERED
COMPATIBLE #ITH THE FLIGHT TEST PROGRAM.

PERFORMANCE REQUIREMENTS wERE WRITTEN FOR ENDURANCE
MISSIUNS UF 20 AND 45 MINUTES AND THEREFORE WE]GHTS
DATA ARE GIVEN FOK THE AIRCKRAFT WITH FUEL TO PERFORM
THESE MISSIUNS @JTH FLIGHT TEST INSTRUMENTATION
INCLUDED. THE DESIGN GRUSS WE[GHT OF THE AIRCRAFT

IS 9200 LBSes AND THEREFORE DATA IS GIVEN FOR THIS
WEluHTe APPRUXIMATELY 85 PERCENT OF THE AIRCRAFT
WElunT wAS UBTAYNED FROM MEASUREMENT OF COMPONENT AnpD
SUB=ASSEMBLY WEIGH Se IN ADUITION, THE AJRCRAFT
ITSELF wAS wEIGHED AND THIS AcTUAL wEIGHT HAS BEEN
USEv TO DERIVE VARIUUS GRUSS WEIGHT LOADING
CONDITIONSe THE WEIuWT EMpTY GIVEN INCLUDES

, ONLY THOSE (TEMS REWUIRED BY THE AIRCRAFT

. SPECIFICATION. 1T DUES NOT, FOR INSTANCE,

INCLUDE THE AUXILIARY FUEL [ANK NOR INSTAU:e,rATION

‘ OR OTHER TEMPORARY [TEMS [NSTALLED FOR [NITIAL FLIGHT
' TEST PURPUSESe HORIZONTAL DISTANCES USED WEKE
MEASURED FRuM FUSELAGE STATIOn ZEROs VERTICAL
DISTANCES ARE MEASURED FRUM A THEORETIcAL PLANE 10O
INCHES BELOW THE FUSELAGE HOR[ZONTAL REFERENCE PLANE.
| {AUTHYR) {v)
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UNCLASSIFILED
DD REPORT BIBLIUGRAPHY SEARCH CONTROL NO. /74O0MO7/

AD=654 Q42 173

GENEZRAL ELECTRIC CO CINCINNATY UMIO ADVANCED ENGINE AND
TeCnNOLDGY DEPT

STRESS ANALYSIS MAIN LANDiNG GEAR. (V)

JAN 64 23.P
REPToe NQo 142

CONTRACT:! DA=44=|77=TC=715
UNCLASSIFIEV REPORT

SUPPLEMENTARY NOTE: REPTe ON XV=5A LIGHT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM.

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, LAMDING

GEAR), (#RESEARCH PLANES, LANDING GEAR),

(eLANDING GEAR, STRESSES), STRUCTURAL

PROPERTIES, MATHEMATICAL ANALYSIS,

LOADING(MECHANICS)y LIFT, FAKS, PROPULSION (V)
IDENTIFIERS: ve5 AIRCRAFT (V)

THE REPORT CONSISTS OF DATA SUBSTANTIATING THE
STRUCTURAL INTEGRITY OF TwE MAIN LANDING GEAR SHOCK

STRUT, tu)
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UNCLASSFIED
LU REPORT HIBLIVGRAPHY SEARCH CUNTROL Nu. /20MO7

AU=654 43 171 173 1472
GENERAL ELECTRIC €O CINCINNATI UHIO ADYANCED TECHNOLOGY
AND DEMUNSTRATOR PRUGRAMS DEFT

FULL SCALE WIND TUNNEL TEST RePORT. (v)

JUil &6 303P
REPTe Nue 153
CONTRACT: DA=44=]77=TC~715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL: REPTe ON Xve=bA LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM.

DLSCRIPTORS: (eVERTICAL TAKE=OFF PLANES, FLIGHT
TESTING) s (®RESEARCH PLANES, FLIGHT TESTING),

WIND TUNNELS, HOVERING, AEROLYNAMIC

CHARACTERISTICSy THERMODYNAMICgy
PERFURMANCELENGINEERING)y LIFT, PROPULSIONS

FANS (V)
IOENTIFIERS; Va5 AJRLRAFT (V)

THE TEST PRUOGRAM INCLUDEND AERQDYNAMIC,

THERMODYNAMIC AND MeCHANICAL EVALUATION OF THE
COMPLETE FLIGHT TYPE AIRCRAFT SYSTEM AT FLIGHT SPEEUS
EVUIVALENT TO HUVER UP THROUGH 100 KNOTS IN BOTH THE
CONVENTIONAL AND FAN POWER MODES OF FLIGHT, THE
REPORT SUMMARIZLS THE MORE IMPORTANT AERODYNAMIC
PERFORMANCE O0BTAINEV DURING THE TEST PROGRAMe THE
DATA ARE PRESENTED wRAPHICALLY IN CUEFFICIENT FURM TO
PROVIOE A CONSISTENT 8ASIS OF COMPARISONe THE
AERODYNAMIC RESULTS O0BTAINED DURING THESE TESTS MAY
BE SUMMARIZED BY SAYING THAT THE AIRCRAFT, AS
DESIGNED AND TESTED, HAS ADEQUATE CONTROL POWER,
LIFTy HORIZONTAL THRUST AND STATIC STABILITY TO
PERMIT SAFE TRANSITIONAL FLIGHT BETAEEN A HOVER LIFTe
OFF AND CUNVERSION TO THE JET MODE OF FLIGHT, THE
RESULTS OF THIS WIND TUNNEL TgST PRUGRAM HAVE PROVEN
TO BE A vALuABLe ASSET DURING GCONDUCT OF THE FLIGHT
TEST PROGRAMs USING THESE DATAs PREDICTIONS oF
AIRCRAFT PERFORMANCE HAVE BEEN VERIFIED 8Y ACTUAL
McASUKED FLIGHT DATAs (AUTHOR) (V)

1
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UNCLASSIFIED
ODC REPORT UBIBLIUVGKAPHY SEARCH CUNTROL NU. 740MO/

Ab=o654 733 171 173
LOCKHEED~GEURGIA CO MARJETTA

FULL SCALL TESTS UF THE XvedqA HUMMINGBIRD IN THt AMeS
40 A 50 FOOT WIND TUNNELS ()

JAN 65  324P '
REPTe NOo ER=7634
CONTRACT: OA=H44e|77=(C=7/2 ;

UNCLASSIFIED REPORY

PESCRIPTORS: (OVERTICAL TAKE=OFF PLANES, FLIGHT
TEST(NG)y HOVERINGs TESTSe WIND TUNNELS,

AERODYNAMIC CHARACTEKISTICS. PITCH(MUTION),

YAN, ANGLE OF ATTACK ()
JIDENTIFIERS: V~4 AIRCRAFT (v

THE TESTS CONSISTED OF 41 RUNS AMD A TOTAL OF 944 :
TEST POINTSe TESTS WERE CONDUCTED OVER A RANGE OF '
SPEEDS IN ALL PHASES OF FLIGWHT FROM HOVER THROUGH

TRANSITJON TO CONVENTYIONAL FLIGHTs PITCH AND YAW

RUNS, AS wELL AS CONTROL EFFECTIVENESS KUNS N ALL '
TAREE MODES WERE MAUE. MANY OfF THE PItcH Runs weRg !
MADE wELL INTO THE 50«CALLED DEEP STAL{ aANGLE OF .
ATTACK RANGEe (AUTHUR) (v}
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UNCLASSIFIED
CDC REPORT BIBLIOGRAPHY SEARCH CUNTROL NOs /740MO7

AD=655 y72 1/3 a/b
" AIR FURCE FLIGHT OYWAMICS LAB WRIGHT=PATTERSON AFB
OHIO

EXTERNAL VISIBILITY CRITEKJA FOR VTOL AJRCRAFT. (V)

DESCRIPTIVE NOTE: FlivalL TECHNICAL REPTs 1 JUL 65=1 JuL
66,
"MAR 47 65P ROBERTSIEOWARD 04 ¢
REPTs NOe AFFDL=TR~67e27
PRCU! aAF=j425
TASK: 14250l

UNCLASSIFIED KREPORT
OISTRIBUTION: NO FOREIGW #ITHOUT APPROVAL OF AIR
FORCE FLIGWHT DYNAMICS LABURATORYs ATTN; rOFR,
k=P AFB, OHID.

DESCRIPTORS; (OVERTICAL TAKE=OFF PLANES, HUMAN
ENGINEERING), (oVISIBILITY, VERTICAL TAKE=OFF
PLANES), PILUTS, SPECIFICATIUNS, COCKPITS,

LANUINGS, DESIGN (V)
IVENTIFIERS: V=4 AIRCRAFTy V=5 AJRCRAFT, Xx=22
AIRCRAFT, C=142 ALRCRAFY (v)

THE REPORYT CONTAINS A DISCUS5]0N OF SQME

INFLUENCING FACTORS WHICH AFFECT THE PHYSICAL ABILITY
OF THe PILOT TO SEE EXTERNALLY FROM THE AIRCRAFT
ALONG WITH THE RESTRICTIONS THEY PRESENT TO THE FIELD
OF VIEWe vISIWILITY DATA ARE PRESENTED ON FOUR
EXPERIMENTAL VTOL AIRCRAFT, XV=4A, AV=5A,

X=24y AND XC=142Ay IN THE FORM OF BINOCULAR
PHOTOGRAPHS, A CRITERIA TOOL }S PROVIDED BY
ESTABLISHING THE DEPRESSIUN ANGLE OF THE SPHERICAL
COORDINATE SYSTEM A> A PARAMETER TO DETERMINE THE
VISIBILITY REQUIREMENTS FOR THE TERMINAL LANDING
PHASE OF A VTOL AIRCRAFT. FINALLY, AN

ABBREVIATED SET OF TABLES !S PRESENTED To TKANSFER

THE 'QEGREES=TO“THE~SIDE AND DEGREES=DOWN' COORUINATE

ANGLES TO THE ANGLES OF THE SPHLRICAL CUOORDINATE

SYSTEMe (AUTHOR) {V)
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ODC REPORT BIBLIUGRAPHY SEARCH CONTROL NO. /40MO7

AD=657 32} 171 173

AIR FORCE FLIGHT DYNAMICS LAB WRIGHT=PATTERSON AFB
OHIvV

!
!
|
UNCLASSFIED '
¥
i
EFFECTS OF GUST VELOCITY SPATJAL DISTRIBUTIONS UN ;
LATLRAL=DIRECTIUNAL RESPONSE OF A VTOL AIRCRAFT. 'y ‘

L]
DESCRIPTIVE NOTE: FINAL REPTe 0CT 65<FEB 67, T ;

JUN 467 37p SWAIMIROBERT Le iCONNORS)
ALONZYD Jo ¢

REPTe HOe AFFOL=TR=67w%3 .
PHOJ: AF=8219 :
TASK: a21903 '

UNCLASSIFIED REPORT |

DESCRIPTORS: (eVERTICAL TARE=OFF PLANES, eGUST '
LOADS), (#ROLL, MOVERING}s VELOCITY,

MOMENTS) YaAW, TURBULENCE, FLIGHT CONTROL

SYSTEMsy EWUATIONS OF MOTION, FUSELAGES (V)

THE EFFECTS OF SPANn]SE DISTRIBUTJON OF

LONGITUDINAL AND VERTICAL CUMPONENTS OF GUST VELOCITY
AND LOUNGITUDINAL UISTRIBUTION OF THE LATERAL ;
COMPONENT ON THE LATERAL=DIRECTIONAL RESPONSE OF A \
HOVECRING vTOL AIRCRAFT ARE ANALYZEDe RESULTS )
SHOw THAT SPANWISE &FFECTS OF THE LONGITUDINAL AND

VERTICAL COMPONENTS ARE NEGLIGIWLE, AND THE
LONGITUDINAL DISTRIOUTIUN OF THE LATERAL COMPONENT IS ;
SIGNIFICANT IN COMPUTING THE POWER SPECTRAL DENSITIES

OF GUST=INDULED SIDE FORCE, YAWING MOMENT» ROLLING ‘
MOMENMTs AND THE AIRURAFT SJLESLIPy YAW, AND ROLL
RUOT=HMEAN=SWUARE RESPONSE ANGLESe [F THE GUST= .
INDUCED ANGLES OF ATTACK ANv SIVESLIP ANGLES ARE N '
THE NQNLINEAR RANGE OF LIFY CURVE SLOPE, THE ABUVE ‘
CuNCLUSIONSs WHICH ARE BASED ON LINEAR AERODYNAMIC
THEURY) MAY NOT HOLO ANU AN ANALYSIS BASED ON
MOMENTUM TRANSFER OF GUST ENERGY TO THE AIRCRAFT IS
RECOMMENDED, FLuW FIELD IWNTERACTION EFFECTS DUE T0
ENGINE INTAKE AND EAHAUST ALSQo WERE NOT CONSIDERED. .
(AUTHOR) (v ‘
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UNCLASSIFIED
DOC REPORT BIBLIVUGRAPHY SEARCH CUNTROL NOo /40MO7

AUu=6%57 98¢% 173
| GENLRAL ELECTRILC CO CINCINNATE UHIO ADVANCED ENGINE AND
i TECHNOLOGY OEPT

STRUCTURAL TEST RESULTS. tv)

MAR 64 365P
REPTe NOeo 45
CONTRACT: DA=44=|77=T7C=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPTs OGN Xv=5A LIFT FAN
FLIGHT RESEARCH AIRCRAFY PROGRAM.

DESCRIPTORS:; (eVERTISAL TAKE=OfF PLANES,
AIRFRAMES), (*RESEARCH PLANESy AIRFRAMES),
(®AIRFRAMES, TESTS)y FUSELAGES, SUPPORTS,
LOADING(MECHANICS)y» LIFT, FANS, STRUCTURAL
PROPERTIES (V)
IVENTIFIERS: V=5 AIRCRAFT (U)

THE DETAILED STATIC TEST PROCEDURES DESCRIBED CUVER
THE 23 PROOF TESTS AND THE ONE ULTIMATE TEST TO BE
ACCUMPLISHED ON THE Xv=5A AIRCRAFTe THE

PROCEDVRES INCLUDE AIRPLANE SUPPORT SYSTEMS, LOADING
ARRANGEMENTS AND METHODS OF LOAD APPLICATION, ALONG
WiTH DETAILEV LUAD REACTING STRUCTURES AND LOAD
CYLINDER ARRANGEMENTS, TABLES ARE “RESENTED BY

WHICH LOAD CYLINDERS MAY WE CALIBRATED PRIOR TO EACH
TESTe INSTRUMENTATION DETAILS ARE PROVIDED SHOWING
LUCATION OF BOTrH STRAIN AND OgFLECTION MEASURING
EJUIPMENT AND TIMES DURING wHICH SPECIFIC
MEASUREMENTS ARE TO BE MADE. DATA RECORDING

DEVICES ARE ALSU [NUICATED. (AUTHOR) (V)

t
L.
|
|

¢ |
!
i
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UNCLASSIFIED
VD¢ REPORT BIBLIOGKAPHY SEARCH CUNTRO{ NO, /40MO7

AD=657 990 173
GENERAL ELECTRIC CO CINCINNAT] OHJO ADVANCED ENGINE AND
TECHNQLOGY DEPT

FINAL DESIGN WEIGHT REPORT, (U}

JUN 65 139P
REPTs NOe 159
CONTRACT: DA=44=177=TC=715

UNCLASSIFIED REPORT

SUPPLEMENTARY NQTE: REPORT ON xV=5A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAMe

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, DESIGN),
(®RESEARCH PLANE3, DtSIGN), WEJGHT, MOMENT OF
INERTIAs FUSELAGES, PROPULSION, LIFT, FANS (u)
IVENTIFIERS: Ve5 AIRCRAFT (V)

THE REPORT (ONTAINS WEIGHT ANpD LALANCE OATA N
SUMMARY AND IN UDETALLe THE SUMMARY DATA ARE GIVEN

FUOR SeVERAL FUEL AN FLIGHT TgST INSTRUMENTAT]ION
CUMBINATIONS CONSIDELRED COMPATIOLE WITH THE FLIGHT
TEST PRUGRAMe PERFORMANCE ReQuIREMENTS wERE

WRITTEN FOR ENOURANCE MISSIONS OF 2uU TO 45 MINUTES
AND THEREFORE Wc]GHTS DATA ARE GIVEN FOR THE AJRCRAFT
WiTH FUEL TU PERFURM THESE MISSIONS #1TH FLIGHT TESI
INSTRUMENTATION INCLUDEUs THE DESIGIv GROSS WEIGHT

OF THE AIRCKAFT 1S 9200 LBSey AND THEREFORE DATA ARE
GIVEN FOR THIS #EIGHT. (u)
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UNCLASSIFIED
UDC REPORT BIBLIOGRAPHY SEARCH CONTRUL NOe. 740M07

AU=657 991 173
GENERAL ELECTRIC CO CINCINNAT] OHIO ADyAMCED ENGINE AND
TECHNQLOGY DEPT

INSTALLED SYSTEMS FUNCTIONAL TEST- PROCEDURE. (V)

NOV 63 86pP
REPTe NOo 136
CUNTRACT! DA=44=177«TC=715

UNCLASSIFIED REPORY

SUPPLEMENTARY NQTE: REPTe ON Xv=5A LIFT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM.

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, AIRCRAFT
EQUIPMENT), (®RESEARCH PLANESs AIRCRAFT

EQUIPMENT), (®AIRCRAFT EWVIPMENTs TESTS),
PERFORMANCE(ENGINEERING)» LIFT, FANS,

PROPULSION, CONTROL STICKS (V)
IVENTIFIERS: ALIRCRAFT (V)

THE PURPOSE OF THESE TESTS IS TU DEMONSTRATE THAT

THE Xy=5A ALRCRAFT SYSTEMS FUNCTION IN ACCORDANCE
WITH THE VESIGN REQUIREMENTSe THE TESTING

PROCEDURE 1S DIVIVDED INTO 12 MAUOR TESTSe TnE

ORDER OF APPEARANCE 1S THE VDESIRED CHRONOLOGICAL
ORDERs wHEN THE AIRCRAFT [S RECEIVED FOR

FUNCTJONAL TESTSy THE HYDRAULIC AND PNEUMAT]C SYSTEMS
WiLL HAVE BEEN FLUSREDs FILLED AND WLED IN ACCORDANCE
WITH RYAN REPORT 14359=6¢ THE CONTROLS willkL

HAVE oEEN RIGGED IN ACCORDANCE wITH RYAN REPORT
149395=5¢ (AUTHOR) (U}
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UNCLASS{FIED
PDC REPORT BIBLIOGRAPHY SEARCH CUNTROL NU, 220407

AD=657 992 173 21/5
GENERAL ELECTRIC €O CINCINNATI UHIO FLIGHT PROPULSION LaAB
DEXT

X353=58 PROPULSION SYSTEM FLIGHTWORTHINESS TEST
REPURTe VOLUME e ()

JAN 43 196P
CONTRACT! QA=44=177=TC=7}5

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?! REPORT ow vZ=ll LIFT FAN
FLIGHT RESEARCH AIRCRAFT PHOGRAMe SEE ALSO AD=
634 950

DESCRIPTORS; (eVERTILAL TAKE=OFF PLANES, .
SPROPULSION)y (®RESEARCH PLAwWESy PROPULSION),
FL1GHT TESTIwG, TESTS, RELJABILITY, FANS,
"JRBOJET ENGINES, LIFT tW)
IUENTJFJERS: Ve3 AJRCRAFT (V)

AN K353=54 PROPULSIUON SYSTEM CcOMPRISED OF TwO
JBS=GE=5 TURBOJET ENGINES WITuluT AFTERBURNERS,

ThWO 435358 DJVERTEK VALVES, ONE X353=5 LIFT

FAN AND OwE X370 PITCH TRIM CONTROL FAN WAS
ASSEMILED AND TESIEV, THE SPECIFIED TESTING WAS
COMPLETEDs THE JB5 WAS GENERATORS WERE

UNAFFECTED BY THE PRESENCE OF THE X353w58

PROPULSION SYSTEMe THME OIVEKTER VALVES AND THE

PITH FAN MET OR EXCEEDED PERFORMANCE REQUIREMENTS AY
ALL OPERATING CUNDITIONSs THE LIFT FAN 4T OR
EXCLEVED PERFORMANCE REWUIREMENTS AT aALL BUT ONE
CONDITION (SINGLE ENGINE LIFT)e THERE wERE

oLy MINOR UISCREPANWCIES FOUNp IN THE DIVERTER VALVE
AND PITCH FAN HARUWARE AT DISASSEMBLYe. THE LIFT

FAN HAD COUNSIQERABLE DAMAGE RESULTING FROM THE
SHEUDING OF A SMALL METAL TaB FROM THE ROTOR DURING
THE LAST ENDURANCE CYCLL OF THE TESTe LIFT FaN
ALUMINUM INLET VANES AND EXiT LOUVERS WERE OF
GENERALLY POOR MANUFACTURING QUALITY AND OID NOT
SATISFACTORILY COMPLETE THE TESTe IT WAS

RECUMMENDED THAT & FLIGHTWORTHINESS RATING BE
ASSIGNED TO THE XJ353=5B PROPULSION SYSTEM UPON
SATISFACTORY COMPLETION OF A |0=HOUR PENALTY TEST OF
Ned LIFT FAN INLET VANES AND EXIST LOUVERS,

(AUTHOR) (V)
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UNCLASSFIED

DDC REPORT BI3LIOGRAPHY SEARCH CONTROL NO. /20MO7

AV=65/7 993 1/3 171
GENERAL ELECTKIC CO CINCIWNAT[ OHIO ADVANCED ENGINE AND
. TECHNOLOGY DEPT
FLIGHTWORTHINESS AND RELIABILITY SUMMARY REPORT. (V)

. AUG 45 186P
: REPTe NOo 162
CONTRACT! DA=44~]77<]C=715

UNCLASSIFIED REPORT

SUPPLEMENTAKY NOTES REPTe UN Xy=5A LIFT FAN
FLIGAT RESEARCH AIRCKRAFT,

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, FLIGHT
TESTING)y (ONESEARCH PLANES, FLIGHT TESTING),
RELIABILITY, SAFETY, LIFT, FANs,

PERFORMANCE (ENGINEELRING)y STANDAKDS,

PROPULSTON 'y
IDENTIF(ERS: V=5 AIRCRAFT )
1 TRE OATA INDICATE THAT THE AVeSa AIRCRAFT 1§

SAFE YD AIKWORTHYs THIS CONCLUSION Was
SUBSTANTIATED BY ANALYSIS, GROUND TEST AND FLIGHT
TESTe THE XVebA 1S SHOWN TO BE >TRUCTURALLY

SOUND AND SUITAdLE FOR USE IN A FLIGHMT TEST PROGRAM
OF AT LEAST 250 HUUNRSe THE AIRPLANE WAS

MANLF ACTURED TO EXACTING AIRCRAFT STANDARDS [N CHOICE
AND USE OF MATERIALS, COMPONENTS AND SUuSYSTZMS» AND
WaS MANUFACTURED AND TESTED WiTH STRICT QUALJTY
CUNTROL STANDARUS MAINTAINEDe SAFETY aAND
AIRwORTHINESS OF THE XV=5A vTok AIRCRAFT, USING

THE LIFT FAN COWCEPT, WAS DEMONSTRATED., FLIGHT

TESTS INDJICATE THAT CONTROLLABILITY IS ADEQUATE AND
IN AGRELMENT WITH ACCEPTABLE STANDARDS, CONTROL IS
SATISFACTORY [N VTOL AND CTOL THROUGHOUT THE

FLIGHT ENVELOPEs AND DURING GROUND ROLL AND TaXlioe
! FLUTTER ANALYSIS, AND EAPERIMgNTAL uwROUND» WIND
) TUNNEL ANU FLJIGHT TESTS INDICATE THAT THE AIRCRAFT IS
i FREE OF FLUTTER WITHIN THE PRESCRIBED FLIGHT
e ENVELGPEs (AVUTHOR) (V)
|
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UNCLASSIFILED
DOC REPORT BIBLIOGRAPHY SEARCH CONTRUL NO, 740M07 '

AU=657 994 173 '
GENeRAL ELECTRIC CO CINCIWNAT] UHIO ADVANCED ENWINE AND :
TECHNQLOGY UEPT :

CALCULATED HEAT TRANSFER ANU COOLINw SYSTEM ‘
PERFORMANCE s VOLUME 1l ()

JUN 45  339P :
REPTe NQe 160-VOL=2 '
CONTRACT: DA=44=i77=TC=715 '

UNCLASSIFIED REPORT
AVAILABILITY: MICROFICHE ONLY AFTER ORJuWINAL COPIES
EXHAUSTED «
SUPPLEMENTARY NOTYES: REPTes ON Xy=5A LIFT FaAN
FLIGHT RESEARCH AIRCKAFT PROGRAMe SEE ALSO \
VOLUME 1, AD=657 995 '

DESCRIPTORS: (eVERTICAL TAKE=OpF PLANES, COOLING +
VEWTILATING EQUIPMENT), (®RESEARCH PLANES, COQLING
¢+ VENTILATING EQUIPMENT), (oCOOLING +
VENTILATING EAUIPMENT, PERFORMANCE(ENGINEERING) }
COOLINyy HEAT TRANSFER, AIKFRAMESy THERMAL

INSULATIONs THERMAL ANALYSIS (V)
JDENTIFJERS: V=5 AIRCRAFT (V)
VUOLUME |1 CUNTAINS SUPPORTING DATA INCLUDING TEST
RESULTS PROVIDING THE BAS!S FOR ESTIMATES OF EXTERNAL
AIRFRAME HEATING, METHODS USED IN CALCULAT!ON OF
1 CUOLING SYSTEM FERFURMANCE AND AN ANALYRIS OF
: STRUCTURAL PROTLCTION SYSTEMS, (V) '
] )
=f f
3 v
¥ ! .
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UNCLASSIFIED

00C REPOKT BIBLIUGRAPHY SEARCH COUNTROL NOe. /740MO7

AD=65/ 995 173
GENERAL ELECTRIC CO CINCINNAT] UHIO ADVANCED ENGINE AND
TECHNULOGY DEPT

CALCULATED HEAT TRANSFER AND COOLINGL SYSTEM
PERFORMANCE, VOWLUNME . (U?

Juri 63 ag3p
REPTe NOo 16U=VvOL=l
CUNTRACT: 0DA=44=]77=TC=715

UNCLASSIFIED REPORT
AVATLABILITYS: AVAILABLE IN MICRUFICHE ONLY.
SUPPLEMENTARY NOTE: REPTe ON Xy=5A L{FT FAN
FLIGHT RESEARCH AIRCRAFT PROGRAM. SEE ALSO
VOLUME 2, AD=657 994

DESCRIPTORS:; (eVERIICAL TAKE=OFF PLANES, COOLING ¢
VENTILATING EQUIPMENT), (®RESEARCH PLANES, COOQLING
* VENTILATING EQUIPMENT) s (0COOLING +
VENTILATING EQUIPMENT, PERFORMANCE(ENGINEERING) )
COOLINGy HEAT TRANSFER, TURBUJET ENGINES,
DOANvASH, fHERMAL INSULATION, FUSELAGES (V)
JTUENTIFJERS:; V=5 AIRCRAFT (V)

BASED ON ANALYSIS AND LIMITED TEST DATA, THE
AIRCRAFT COULING ANV STRUCTURAL PROTECTJON SYSTeMS
ARE BELIEVED TO HAVe SUFFICIENT PERFORMANCE
CAPABILITY TOU PERMIT ORDERLY CcONDUCT OF INSTALLED
SYSTEM FUNCTIONAL, WASA=AMES 40¢ X 80 wIND

TUNNELY AND EDWARDS AIR FORCE BASE FLIGHT

TEST PROGRAMS EVEN THOUGH EXTgRNALLY INDUCED
ENVIRONMENTAL TEMPERATURES TO lO40F DEVELOP DURING
FAN MODE QPLRATIONe OCCASIOWAL LOCAL AND MINOR
OVERHEATING PKOJLEMS ARE EXPECTED WiTHlwN THE BROAD
RANGE OF POSSIBLE OPERATING CONUITIONS: HOWEVERs IV
1S EXPECTED THEY CAN BE OVERCOME WITH MINOR
STRUCTURAL MOUIFJCATIONSy INSTALLATION OF ADDITIONAL
INSULATIONy AND/OR HINOR MOUIFICATION OF OPERATIONAL
PROCEGURESe LACK UF DETAILED KNOWLEDGE OF ThE
EXTERNALLY INDUCED tNVIRONMENT MADE COOLING AND
STRUCTURAL SYSTEMS DESIUNS ANp ANALYSIS DIFFICULT,
IN AN ATTEMPT Ty GAIN FURTHER INSIGHY TO THIS
CUMPLEX PROBLEMs A ‘PROCEDURE wAS DEVELOPED WHEREBY
EXISTING ITERATURE DATA ON DOWNWASH PHENOMENA COULD
BE APPLIELD QUANTITATIVELY Tu THE XVv=5A INDUCED
ENVIRUNMENTs RESULTS SHOW DIRECTIONAL EFFECTs OF
ALRCRAFT CONTROL SEITINGS, ANp INDICATE THE STRONG
PUSSIBILITY OF H0T wAS INGESTION BY THE ENGINE AND
CUOLING SYSTEHM AIR INLETe THESE RESULTS ALSO
INDICATE MEANS WHERLBY ADVERSE LFFECTS MAY BE
MINIMIZED OR ELIMINATED, ‘ﬁ%ﬁ“O“’ (V)

UNCLASSIFIED /20107




UNCLASSFIED
vDC REPORT BIBLIVUGRAPHY SEARCH CONTROL NOe. s20M07

AD=657 996 3 |
GENERAL ELECTRIC CO CINCINNAT] UHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT !

INSTALLED SYSTEMS FUNCTiO0wWAL TESTS REPORT (V)

SEP 64 314P
REPTe NOo 149
CONTRACT! DA=44=]77=TC=~715

UNCLASSIFIED REPORT
AvALLABILITYS AVAILABLE Iiv MmICROFICHE ONLY.
SUPPLEMENTARY NOTe: REPTe UN Xv=5A LIFT FAN
FLIGAT RESEARCH AIKCRAFT PROGRAM.

DESCRIPTORS: (OVERTJCAL TAKE~OFF PLANES, TESTS),
(ORESEARCH PLANED, TcSTS)y AIRCRAFT EQUIPMENT,

FLIGHT CONTRUL SYSTEAS, COCKPITS, TURBQUET

ENo{NES, FaANSy LIFT, LANDING GEARy FIRE

EXTIGUISHERSy PERFORMANCE(ENGINEERING) (vl
JDENTIFIERS: Ve5 AIRCRAFT (V)

THE INSTALLED SYSTEMS TESTS DEMONSTRATE THAT THE
AIRCFAFT SYSTEMS FUNCTION [ ACCORDANCE wiTH DESIGN
REWUV/REMENTSe TESTS WERE DIvIpED INTO THIRTEEN

MAUOR FUNCT]ONAL AREAS AS FOLLOWS: ELECTRICAL

SYSTEM CHeCKOUT: SURFACE GAINs AND HYSTERESIS; FLIGHT
CONTROLS STABILITYS FLIGHT MODE CONVERSION SEQUENCE!
COCKPIT CHECKOUT; ENGINE RUn TEMPERATURE SURVEYS
ENGINE RUN ELECTRJCAL SYSTEM CHECKOUT} AUTOeSTABILITY
TESTS; FAN FLIGHT TRIM RATES: LANDING GEAR TESTSS
CUNTROLS PRUUF LO0ADS} WEIGHT~gALANCE ANp FUEL TESTS;

FIRE LXTINGUISHER SYSTEM TESTSe (v)
122
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UNCLASSIFIED
VOC REPORT S2IBLIOGRAPHY SEARCH CONTROL NOe. /710M0O7

AU=657 997 173
GENERAL ELECTRIC CO CINCIWNAT] OHIO ADVANCED ENGINE AND
TECHNOLOGY DEPT

FUSELAGE STRUCTURAL ANALY5ISe VOLUME 111, FRAMES,
BULKHEADS AND FITTINGS (V)

FEB 64 4P
REPTe NQ J44=V0L=d
CONTRACT! DA=44=|77=TC=715

UNCLASSIFIED REPORT
SUPFLEMENTARY NOTE: REPTe ON Xv=5A LIFT FaN

FLIGHT RESEARCH AIRCRAFT PROGRAMe SEE ALSO
VOLUME 2, AD=653 564 AND VOLUME 49 AU=640 338,

DESCRIPTORS: (eVLRTICAL TAKE=OFF PLANES,

FUSELAGES), (*RESEARCH PLANES, FUSELAGES),

(SFUSELAGESy STRUCTURAL PROPERTIES),

LOADING(MECHAN]CS), AIRFRAMES, FITTINGS,

MATHEMATICAL ANALYSIS, SUPPORTS (V)
JUENTIFJERS: V=5 ALRCRAFT (u)

A SUMMARY TYPE LOAD ANALYSIS §S PRESENTED FOR EACH
CUMPONENT, o#ITH THE PRIMARY INTENT OF SHOWING THE
STRUCTURAL CONFIGURATION, FINAL CRYTICAL LOADING AND
UNUSUAL ASSUMPTIONS MADEs STRUCTURAL ADEQUACY OF

MANY QF THE PRIMAKY COMPONENTS WAS DEMONSTRATED 8Y
PROOF TESTS, (V)

123

UNCLASSFIED /720M07




UNCLASSIFIED
DDC REPORT BiBLIUGRAPHY SEARCH CONTROL NO, /40MO7

AD=66] u87 R WA 174
CORNELL AERONAUTICAL LAB INC BUFFALO N v

PERFORMANCE AND STRESSES OBTAINED ON AN ISOLATEV
VIOL~TYPE PROPELLER OPERATING IN HOVERINGH
TRANSITIONALY ANG AXIAL FLIGHTe (v)

DESCRIPTIVE NOTE: TECHNICAL wEPTe JUN 65=JAN 67,
avy &7 7P TRENKA,ANDREW Ros

REPTs NOe CAL~BB=18Y40=5=2

CONTRACT! UA=44=177<AMC=75(T)

TASK: IF125901A142

MONITOR: USAAVLABS TR=67=37

UNCLASSIZIED REPORT

DLSCRIPTORS: (eVERTILAL TAKE=OFF PLANES,
PROPELLERSIALHIAL) )y (ePROPELLERS(AERIAL),

PERFURMANCE (ENGIWEERING) )y STRESSES, FLIGHT,

HOVERING, TEST EWUIPHEMT, CALIBRATION»

AEROUYNAMIC LOADING (V)

EXPLRIMENTAL PEKFURMANCE AND yLADE STRESSES

MEASURED UN A THREE=BLAVED VToLe«TYPE PROPELLER
TeSTED IN FREE AIR ARE PRESENTEDe THE ]SOLATED
PROPELLER WAS TESTEU OVER RANGES OF PROP SPEED,
FURwAKD VELOCITY, BwADE ANGLE SETTING, AND THRUST
AX1S TO FREE=STREAM ANGLE, CORRELATION w{TH A
THEURETICAL METHOD OF PREDICTING PRUPELLER '
PERFORMANCE ANO BLADE STRESSES wAS MADE. IT waS
FUUND THAT «HEN THE PROPELLER WAS OPERATING [N A
FLIGHT CONDITION FOR WHICh THE THEORY wAS DEVELOPED,
CURKELATION BETWEEN THEORY ANp EXPERIMENT WAS GUODe
WHEN THE PRUPELWLER wAS UPERATING IN A FL]IGHT
CONDITION NHERE VERY SMalip POSITIVE OR NEGATIVE
EFFECTIVE ANGLES UF ATTACK #ERE ENCUUNTERED,

CORRELATIUN BETHEEN THEORy aNp EXPERIMENT wAS POOR,
{AUTHOR) (v
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UNCLASSIFIED
LOC REPORT BIBLIUGRAPHY SEARCH CONTROL NO. /20MO7

AD=661 253 1/72 5710
THERM ADVANCED RESEARCH INC ITHACA n Y

EAPERIMENTAL STUDY uF PILOT VISIBILITY FROM A vTOL
AIR/SEA CRAFT NEAR THE 0CgAN SURFACE.

(v}
. ODESCRIPTIVE NOTE: INTERIN REPT, 22 JUN s6=21 JUN 67

JUL 67 dgp TANgFoe Ma tHALE yRoe Wy 3
ORDwAY Do Eo

) RePTe NOs TAR=TR=6704
CONTRACT: NOUUJY=b6-(C=0320

UNCLASSIFIED REPORT
OLSCRIPTORS: (SVERTICAL TAKE=OfF PLANES,

UOwiNnASH) s (®PILUTSy ®VISIBILITY)s OCEANS,
SPRAYS, SURFACESy FLIGHT

'}

A MaAJOR PROBLEM ASSOCIATED wlTH THE OPERATION OF &
VIOL AIR/SEA CRAFT NEAR THE OCEAN SURFACE IS THE
IMPAIRMENT OF PILOT VISIBILITyes CLOUDS OF SPRAY,
GENERATED BY DOWNWASH IMPINGEMENT On THE WATER
SURFACE, SURROUND THE AIRCRAFT AND BLOCK THE PILOT'S
ViEwe THE OOJECTIVE OF THE STUDY WAS TO0 DETERMINE
PROMISING METHOUS FUR ALLEVIATING THE PROSLEMs A
MODEL=SCALE EXPERIMENTAL FACILITY wWAS CONSTRUCTED TO
STUUY THE DETA!LS OF SPRAY GENERATIUN AND THE
CHARACTERISTICS OF THE RESULTING SPRAY PATTERN,
SEVERAL SPRAY ALLEVIATION DEVICES WERE THEN

DESIGNEL ANL TESTED. TO EvALUATE THEIR
EFFECTIVENESS, A TECHNIWUE FOR QUANTITATIVE
MEASUREMENT OF VISIBILITY wWAS DEVELOPED.

COMPARATIVE TESTS WoRE CONDUCTED WITH AND WITHOUT
THE SPRAY ALLEVIATIUN DEVICESe (AUTHOR)

(tv)
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UNCLASSIFIED
VOC REPORT d]BLIUGRAPHY SEARCH CONTROL NOo /740MO7

AU=6b6 592 1/2 /6 8/13 if
CORNELL AERONAVUTICAL LAB INC gUFFALO N Y

QUANTITATIVE TERRAIN STUDY OF VTOL LANDING SITE
DISTRIBUTIONS AND OF EFFECTS ON PENETRATION. (V)

DESCRIPTIVE NOTE: FInAL REPTe | JUL 66230 JUN 679 !
JUN 67 125P HOOD yWe Feo THUNG,He Lo
TLEWANDOWSKI 0Go Mo
PEPTe NUso CAL®VE=2303eD
CONTRACT: AF 33(0615)=348)3
MONITOR: ASD TR=b7=18

UNCLASSIFIED REPORT

DESCRIPTORS: (®AJRCRAFT LANDINGS,. ®fERRAIN),
(®VERT|CAL TAKE=UFF PLANES, AIRCHAFT LANDINGS),
VISTRISUTIUN, LANDING FlELUS, SITE SELECTION,
PROBABILITY, MAPS, SUJL MECHANICS, AERIAL
PHOTUGRAPHY, ALASKAy THAILANDy INDIA, NEVADA,
ITALY) EAST WERMANY, WEST GERMANY.
TRAFFICABILITY, PENETRATION ()

A VTOL SITE IS ASSUMED TO R:QUIRE A GROUND SLOPE oOF
1% OR LESS AND HBE CLEAR OF TRE£Se ALSO THERE

CAN BE NO BOULDeRS UVER 2 FEET HIGH OR GULLIES DEEPER
THANW 2 FEETs SINGLE SITES, IF SuwUARE, SHOVULD BE

200 FEET ON A SIuE AND IF CIRCULAR 250 FEET IN
DIAMETERe ASSAULT SITESy |F SQUARE, SHOULD BE 1500
FEET UN A SIDE ANU €000 FEET N DIAMETER, IF
CIRCVLAR, PROBABILITY DJSTRIBUTIONS OF PISTANCES

TO SINGLE AND ASSAULY SITES, BASED UN A sTUupy oOF
ENVIRONMENTAL LITERATURE, TOPOGRAPHIC MAPS AND AERIAL
PHOTOGRAPHS ARE PRESENTED FOR THAILAND, INDIA,
NEVADA, ITALY, WERMANY ANU ALASKAe A VTOL

SITE MAY BE EXPLCTEL WITHIN A FEW MILES IN ALL BUT
THE MOST UNFAVORABLE ENVIKONHMENTSe SITES LOCATEV

ON RESIpUaL SOILS WUULD SELLOM BE TUO SUFT FOR VTOL
OPERATIONS, BUT ALLUVIAL S0]LS SHQULD BE AVGIDED

WHEN POORLY URAINEDe PRIOR KNOWLEDGE OF ANALOGOUS
SITUATIONSs AERIAL PHOTOGRAPHY AND DIRECT OHSERVATIUN
PKOVIDE THE BEST INFORMATION SOR EVALUATING CANDIDATE
SITESs (AUTHOR) (V)
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UNCLASS [FIED
UDL REPORT BIBLIUGKAPNY  SEARCH CUNTROL NOe /Z0MO7

AD=662 71y /3 1474
ARMY AVIATION MATERJEL LABS FORT EUSTIS vaA

XVe5A MAINTENANCE AND SYSTEMS EVALUATION (V)

DESCRIPTIVE NOTE! REPTe FOR 27 JpWN=15 NOvV 65,
Jup 67 216P MASSIE,ROBERI Ko ¢

REPTe NOs USAAVLABS=TR=47=53

TASK: AA=45=21

UNCLASSIFIED REPORY

DESCRIPTORS: (eVERTICAL TAKE=~OFF PLANES, DESIGN),
(ORESEARCH PLANED, MAINTAINABILITY),

RELIABILITY, PERFORMANCE(ENGINEERING)

PRUPULSION, FANS, EFFECTIVENESSy HEATING,

AIKCRAFT EWQUIPMENT (V)
IDENTIFIERS: Ve5 AJRCRAFT, EVALUATION (V)

THE -DATA COMPILED OURING THIS EVALUATION WERE USED

TO VETERMINE THE EFFECTIVENESS OF DESIGN AS IT
APPLIES TO MAINTAINABILITY OF THE OVERALL AIRCRAFT,
ITS SYSTEMSs aNu IT> SUSSYSTEMS AND,s [N CASES OF
DEFICIENCIESy TO RECOMMENY [MPROVEMENTS AND TO
SPECIFY AREAS THAT REQUIRE FURTHER RESEARCH BEFORE
DERIVATIVE XKV=S5A«TYPE AJRCRAFT ARE CONSTRUCTEDS

EACH PROBLEM AREA WAS ANALYLED TO DETERMINE WHETHER
THE DISCREPANCIELS RESULTED FROM THE AUSTERE RESEARCH
AIRCRAFT PROGRAM OR WHETHER THEY WERE INHERENT IN THE
LIFT=FAN CONCEPT, RESULTS OF THIS STUDY UNCOVERED

THE DESIRABLE AND UNDESIRABLE FEATURES OF {u OF THE
XveSA AJRCRAFT SYSTEMSe DESIGN REFINEMENTS

THAT wikL B8E REWUJReD TO gUILp THE LIFT=FAN CONCEPT
INTO AN OPERATIUNAL MOOEL ARE NUT BEYOND THE
ENGINEERING TECHNULUGY AVAILABLE OURING THE 1967=1971
TIME PERIUDe (AUTHOR) ()

127

UNCLASSIFIED /720407




UNCLASSIFIED
DDC REPORT BIBLIUGRAPHY SEARCH CUNTROL NO, /740MO7

AU=6b5 848 173 171

PRINCETON UNIV i v VEPT OF AEROSPACE AND MECHANICAL
SCIENCES

AN EXPERIMEINTAL IWVESTIGATION OF THE LONGITUDINAL
DYNAMIC STASILITY CHARACTERISTICS OF A FOURPROPELLER
TILT=uwING VTOL MOUEL. (V)

DESCRIPTIVE NOTES: TECHNICAL REPTes
SEP 67  124P CURTISSsHs Co 4, JRe}
PUTMANIWe Fo JLEBACWZ,Je V, ¢
REPTe NOo 774
CONTRACTS OA=44=|77«AMC=8(T)
PROJ: ODA=1P125901A142
TASK: 1P125901A14233
MUNITUR: USAAVLABS TR=66=80

UNCLASSIFIED REPORT

DESCRIPTORS: {eVERTICAL TAKE=OfFF PLANES,

PITCH{(MOTION) )y AJRPLANE MUDELSy SCALE,

FLIGHT, TILT #WINGS, AERODYnNAMICc CHARACTERISTICS,
PROPELLERS(AERIAL), TRANSPORT PLANES, ANGLE OF

ATTACK, OSCILLATION, DAMPING (V)

THE Re3ULTS OF BXAPERIMENTS CONDUCTED TO EVALUATE

THE LONGITUDINAL STABILITY CHARACTERISTICS OF A 1710
SCALE DYNAMIC MUDEL OF A FOURSPROPELLER TILT=WING
VTIOL TRANSPURT ARE PRESENTED AND DISCUSSEDs THE
PRINCETON DYNAMIC MOODEL TRACK WAS USED To

MEASURE THE STATIC STABILITY ANU THE TRANSIENT
RESPONSE uF THE MUDEL AT WING INCIDENCES FROM 90
DEGREES TO 40 DEGREES. THE RESULTS ARE INTERPRETED
IN TERMS OF FULL=SCALE AINCRAFT CHARACTERISTICSe

ALL UATA ARE PRESENTED FOx A CeGe POSITION OF

90% MAC (THE MOST FURWARD C+Go POSITION OF

THE AIRCRAFT 1S 15% WMAC) AND THE HORIZONTAL TAlL

AND FLAP PROGRAM DIFFER FROM THUSE PRESENTLY USED ON
THE AIRCRAFTe THE THANSIENT MOTIONS AT wING
INCIDENSES ABOVE 70 DEGREeS WERE SIMILAR AND
DOMINATED BY HIWH SPEED STABILITY AND LOW ANGULAR
DAMPING RESULTING IN AN UNSTApLE OSCILLATION OF
APPROXIMATELY A 9=-SECOND PERIQD FOR THE FULL«SCALE
AIRCRAFT, THE RESPONWSES AT wING INCIDENCES BELOW

7u DEGREES wERE MORE COMPLEX pDUE TO A RAPID DECREASE
IN THE SPEEL STABILITY FRUM A LARGE POSITIVE VALUE
ABOVE 70 PEGREES TO A NEGATIVE VALUE AT 60 DEGREES.
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UnCLASSIFIED
UDC REPORT BIBLIOGHRAPHY SEARCH CUNTROL NO. 740MO07

AU=ob06 247 173 20/4 171
DYNASCIENCES CORP BWLUE BELL Pa

< 3 INVESTIGATION OF PROPELLER SLIPSTREAM GFFECTS ON KING
. £ PERFORMANCE 4 ()

. OESCRIPTIVE NUTE! TECKENICAL REPTes

: NOV &7 213p GEORGE Mo IKISIELOWSK[ Ee |
: REPTs NOs DCR=234

10 CONTRACT: C. 44=177=aMC=394(T)

/ PROJV: OA=]F125901A142

TASK: 1F12590ia1423}

MONITUR; USAAVLABS TRes7-67

T ———
e

T

o gty R e A

>

UNCLASSIFIED REPORT

b DESCRIPTORS; (eVERTICAL TAKE=~OFF PLANES, AERODYNAMIC

E ¥ CHARACTERISTICS)y (®PROPELLERS(AERIAL),

i INTERACTIONS) s WIND TUNNEL MUDELSe LIFT, DRAG,

¢ PITCH{MOTIUN) s MOMENTS, INTERACTIONS,

& 1 PERFORMANCE (ENGINEERING), ASPECT RATIO, TAPER,

3 MODEL TESTS, TILT wINGS ()
IDENTIFIERS: SLIPSTREAM {}]

? | A TAEORETICAL AWND EAPERIMENTAL 3TUDY WAS CONDUCTED
3 1i TU DETERMINE THt EFFECTS OF PROPELLER SLIPSTREAM ON

% WING PERFORMANCEL: PREVIOUSLY DEVELOPED THEORETICAL
E b ANALYSES wERE EAPANDED AND MOpIFIED TO ACCOUNT FOR
L RADIAL VARIATION UF THE PROPELLER SLIPSTREAM

E 1 VELUCITY. THE EAPERIMENTAL PROGRAM CONSiSTEL OF

WINO TUNNelL TESTS COUNDUCTED WiTH A MOTOR~PROPELLER
SYSTEM NMOUNTED ON A SEM{SPAN WING MODELe THE WING
MODEL UTILIZED HAS A CHORy 10 PROPELLER DIAMETER OF

vH69 AN ASPECT RATIO OF 6437 (3018 FOR
SEMISPAN)y A TAPER RATIO OF 1,0, AND A NACA 0Otb
AIRFOIL SECTIONe THE WING MODEL HAS EIGHT FLOATING
WiNg SEGMENTS NITH AND wlTHOUT A 45«DEGREE SIMULATED
SPLIT FLAPe LOCATED SITHIN EACH FLOATING WING
SEGHMENT 15 A THREE=COMPONENT STRAIN GAGE BALANCE YO
PROVIUE MEASUREMENTS OF LIFTy DRAGy AND PITCHING
MUMENTe THE MEASUREMENTS OF ToTAL WING LIFT, DRAG
AND PITCHING MOMENT WERE OBTAINED WITH THE S[X=
COMPONENT MAIN wIND TUNNEL BALANCEs THE TEST DATA
OBTAINED INCLUDED THE EFFLCTS OF THE VARIATIQON OF
PROPELLER SLIPSTREAM VELOCITY BY UTILIZING TwO
PROPELLERS OF DIFFEKENT GEOMETRIESe PROPELLER
ROTATION FOR ALL TESTS WwAS VOWN ;AT THE WING TP
THE EXPERIMENTAL AND THEORETICA. RESULTS ARE
COMPAREU? IN GENERAL, GOOp CORRéLﬁTION IS OBSERVED.
{AUTHUR) I
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UnCLASSIFIED
DOC KREPOKT BIBLIVOGRAPHY SEARCH CONTRUL NUe /740MO7

AU=667 140 173 1474

FEDLRAL AVIATION AGENCY WASHINGTON v ¢ FLIGHT STANDARDS
SERV]ICE

FAA DEVELOPMENTS RELATIVE TO DESIGN OF NEW AIRCRAFT

STRUCTURES, ()

b6 1P OOUGHERTY s JAMES Eo

UNCLASSIFIED REPORT

SUPPLEMENTAKY NOTELS PREPARED FQR PRESENTATION AT THE FAA
MAINTENANGE SYMPOSJUM sCONTINUED RELIABILITY OF
TRANSPQRT TYPE AIRCRAFT STRUCTURE?, WASHINGTON,

Ue Coy 2=4 NOV 66

ODLSCRIPTORS: (@TRANSPORT PLANESs *SUPERSUNIC
PLANES)» (®VERTICAL TAKE~OFF PLANES, DES]GN),
COMMERCIAL PLANES, AIRFRAMES, AVIATION SAFETY,
SHURT TAKE=OFF PLAWES, RELIASILITY, MAINTENANCE,

ROTARY WINGS, HELICOPTERS (V)
IDENTIFIERS: SUPERSONIC TRANSPORT PLANES, FEDERAL
AVIATION REGULATIONSs CRASHWURTHINESS (V)

THE FOLLOWING BROAD AREAS ARE COVERED; (1)

SUPERSONIC TRANSPORTSS (2) TRANSPORT

DLSIGNS UWDER FEDERAL AVIATION REGULATION 25

(3) GENERAL AVIATJON DESIGNS UNUER FEDERAL

AVIAT(On REGULATION 233 (4) ROTURCRAFT

DESIGNS UNDER FrDERAL AVIATION REGULATIUNS 27

AND 2971 (5) V/STOL AIRCRAFT; (6)

CRASHANCRTHINESS AND PASSENG:ER EVACUATION (V)
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- UNCLASSIFILED
bUC KEPORT BIBLJOGRAPHY SEARCH CONTROL NOe /40M07

AD=667 264 173 9/
MELPAR INC FALLS CHURCH VA

SIMULATION OF HeLICOPTER AND v/STOL AJRCRAFT, VOLUME
Viy XC=142 ANALUG COMPUTER PRQGRAM STUDY!: X(C=]42A

SIMULATION EQUATIUN MECHANIZATION. (V)
DESCRIPTIVE NOTE: FINAL REPTey
JAN 45 Zl4P N.AKARCZYKOJO Av {FAITHsRe l
Le
CUNTRACT! N61339~1205
MONITOUR! NAVTRADEVCEN 12056

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO VOLUME 59 AD=615 452,

DESCRIPTORS: (eTRANSPORT PLANESs MATHEMAT[CAL
MOUELS)s (OVERTICAL TAKE=OFF PLANES, MATHEMATICAL
MOVELS)y TILT WINGSy ANALOG COMPUTERS,
SIMULATION, HELICOPTERS, SHORY TAKE=QFF PLANES,
COMPUTER PROGRAM>, FLOW CHARTING, AIRFO[LSH

AEROVDYNAMIC CHARACTERISTICS, RESEARCH PLANES (V)
IDENTIFIERS: COMPUTER SIMULATION, C~142 AIRCRAFT,
KC=142A AIRCRAFT (V)

THE REPORT PRESENTS THE ANALYSIS AND SIMPLIFICATION
PRGCEQURES THAT ARE REQUIRED TO DEFINE AND PROGRAM
THE MATHEMATICAL HOUEL FOR THE AC=142A AIRCRAFT
IN A FORM WHICH 1S SUITABLE FOR MECHANIZATION AND
SULUTION ON A GENERAL PURPOSE ANALOG COMPUTER.
THIS PROGRAM wILL ENABLE THE NAVAL TRAINING
DEVICE CENTER TO PERFORM DYNAMIC SIMULATION
STUDIES FOR A V/STOL TILT=WING AIRCRAFT.
SECTION 1| CONTAINS THE COMPLETE MATHEMATICAL
MUDEL OF THE XC=142 WITH ACCOMPANYING DENOTATION
AND VALIDATIONs Iw SECTION 1119 THREE SETS OF
SIMULATION EQUATIUNS ARE PRESENTEDe THESE SETS
REPRESENT THE CUMPLETE SIXx DEGREES OF FREEDOM
EWUATIONSy LONGITUDINAL MGDE EQUATIONS, AND LATERALe
. DIRECTIONAL MODE EQUATIUNS, SgCTION IV CONTAINS
| THE MECHANIZATION FUNCTIONAL BLUCK DIAGRAMS ALONG
WiTrn THE PATCHING AND OPERATING INSTRUCTIONS REWUJRED
FOR THEIR UTILICATIUNG SECTION (V ALSO SPECIFIES
. THE AWNALOG COMPUTER INSTALLAT;ON WHICH IS REQUIRED TO
SOLVE THE MECHANIZATIONSe. THE SUBSEWUENT SECTJONS
CONTAIN: A DISCUSSIVI OF PROGRA® LIMITATIONS,

CONCLUSIONS, ANU RECOMMENDATIONSe (AUTHOR) (V)
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UNCLASSIFIED
UDC REPORT BIBLIOGRAPHY SEARCH COUNTROL NO, /40MO7

Ab=067 936 173 174 1377
HARRY DIAHOND LABS #ASHINGTUN D C

FLUiDIC STALL SENSING SYSTENM, (v}

FEb 68 4up WARREN ,RAYMOND 4o $SwARTZ,
ELMER Lo ¢

REPTe NUe HDL=TR=1368
PROJ" 0DA=1P125901A142, HOL=~=427g0
TASK: 1P125901A14233

UNCLASSIFIED REPORT

ODESCRIPTORS; (®VERTICAL TARE=OFF PLANES, STALL=

WAKNING INDICATORS), (eSTALL=WARNING INDJCATORS,

*FLUID AMPLIFIERS), SNORT TAKE-OFF PLANES, FLOW
SEPARATIUN, aANGLE OUF ATTACK, WINGS, STALLING,

LIFT, BOUNDARY LAYER, DISPLAY SYSTEMS) FLUIDICS,

PROBES+ SENSORS (V)
IDENTIFIERS: BLOWINGy ATTACHED FLOW (V)

THE FLUID STALL SENSOR IS A REMUTE INDICATING

SYSTEM FOR DETECTING STALL ON AJRCRAFT wINGS, WHEN
THE FLOW 1S ATTACHED TO THE WING» IT CAUSES
ASPIRATION FRUM A PROBE JUST ABOVE THE WING SURFACE.,
SePARATED FLOW, ASSUCIATED #ITH STALL, DECREASES

THE ASPIRATIONe THE CHANGE N ASPIRATION IS
AMPLIFIED BY A HluwH IMPEDANCE FLUID AMPLIFJER WHICH
DkIVES AN INDICATURe THE POSITIOUN OF INDICATORS

FROM SEVERAL FROBES ACROSS THE WwING GIVES AN
INDICATION OF THE AMOUNT UF LIFT REMAINING,

{AUTHUR) (v
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UNCLASSIFIED

VUC REPORT BIBLIOGRAPHY SEARCH CUNTROL NO. /20MO7

F R A A G e i e

AD=667 980 173 <074 11
BUEING CO REWTOW wAOH COMNERCIAL AIRPLANE Diy

,,
o O —

A GENERAL METHOU FOK DETERMINING THE AERODYNAMIC
CHARALTERISTICS OF FAN=IN=WING CONFIGURATIONS.
VOLUME 1o THEQRY AND APPLICAT{ONe (V)

DESCRIPTIVE NOTE! FINAL REPT 4
VEC 47 298P RUBBERTIPe E¢ ISAARIS, G
Re iSCHOLEYsMe Be ISTANUEN ive Mo WALLACE,
Re Eo¢
CONTRACT! UA=44=]77=AMC=323(T)
TASK: 1F}25901A14234
MONITYR: USAAVLABS TR=67=61A=VOL=]

UNCLASSIFIEVD KEPORT
SUPPLEMENTARY NOTE! SEE ALSO VQLUME 24 aD=647 981,

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES, AERODYNAM]C
CHARACTERISTICS)y DUCTED FANSy WING INLETS,
INCOMPRESSIBLE FLOWy LIFTy SHORT TAKE=OFF PLANES)
AEROUYNAMIC CONFIGURATIONS, POTENTIAL THEORY,
THREE=DIMENSJONAL FLUW, 8OUNDARY LAYER, JET MIXING
FLGw, AXIALLY SYWMETRIC FLOW, FLOW FlELDS,

BOUNDARY VALUE PROBLEMS, THRUSYT VECTOUR CONTROL
SYSTEMSy ANGLE OF ATTACK, YAWwy FLIGHTy FLAPS,

COMPUTER PROGRAMS (V)
JOENTIFIERS; FAN=IN=W]NG CONFIGURATIUNS, oLIFT
FANS, STREAMLINES (M)

A GENeRAL METHOD iS PRESENTED FOR THE DETERMINATION
OF AERODYNAMIC CHARACTERIST|CS OF FaNanNeRING
CONFIGURATIONS oY MEANS OF INCOMPRESSIBLE POTENTIAL=
FLOW THEORYe THE METHOD I5 APPLICABLE TO WINGS
FLAPPED OR UNFLAPPEU, AND TO A WIDE VARIETY OF OTHER
PUTENTIAL=FLOw BOUNDARY=VALUE PROBLEMSs ARBITRARY
WING AND INLET GEOMETRY, tAN INFLOW DISTRIBUTION,
THRUST VECTURING, ANGLE OF ATTACK, ANGLE OF vaw, AND
FLludT SPEEDS FROM HOVER THROuUGH TRANSITION GCAN BE
TREATEDe THE THEORETJCAL MOUEL IS CUMPLETELY THREE
DIMENSTONAL, HITH NO LINEARJZATXON OF BOUNDARY
CONDITIONSs THE CALCULATED RESULTS [NCLyDE

PRESSURE DISTRIBUTIONSY LIFTy INDUCED DRAG AND SIDE
FURCE, PITCHING MUMENT, ROLLING MOMENT AND YAWING
MOMENTe THE NUMERICAL POTENTIAL=FLOw SOLUTION IS
OBTAINED WITH SOURCE AND vOnTgX DISTRIBUTIONS ON THE
BOUNDARY SURFACESe THE REPRESENTATION |s COMPOSED

OF SMALLy CONSTANT=STRENGTH SQURCE SHEET PANELS
DISTRIBUTED OVEK THE EXTERIOR WING SURFACES, INTERNAL
VORTEA FILAMENTY WHICH EMANATE FROM TH: WING TRAILING
EVGE TO PROVIDE CIRCULASION; ° (u)
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UNCLASSFIE

UDC REPORT BIBLIUGHAPHY SEARCH CONTROL NO, /40MO7

AD=667 98] 173 2074 9/2 171
BOEING CO RENTON wASH
GENERAL METHOD FOR UETERMINING T AERODYNAMIC

CHARACTERISTICS OF FAN=IN=WING CONFIGURATIONS,
VULUME [1le COMPUTER PROGRAM DgSCREPTION (V)

DESCRIPYIVE NOTES FINAL REPT., !

wEC 67  Z3sP HINKyGARY H#e iGILBERT,
RICHARD Fo {SUNUSTRUM,KNUT As ¢

CONTRACT! DA=44=177=AMC=323(7)

PROJ! LA=|F125901A14% ce LAy
TASK; 1F125901A14234
MUNITOR: USAAVLABS TRe67=6]B=V0L =2

UNCLASSIFIEV REPORT

SUPPLEMENTARY NOTE! SEE ALSO VOLUME 1y AD~667 980,

DESCRIPTORS: (eVERTICAL TAKE=OfF PLANES, AERQODYNAMIC

CHARACTERISTICS)y (OVUCTED FANSy COMPUTER

PROGRAMS)y WING (NLETS, INCOMPRESSIBLE FLow,

LIFTe SHURT TAKE=OFF PLANES, AERUDYNAM]C

CONFIGURATIONS, POTENTIAL THEORY, THREE=DIMENSIONAL
FLOVW, WOUNDARY LAYER, JET MIXING FLOw, AXJALLY

SYMHETRIC FLUW, FLOW FJELDS, BOUNDARY VALUE

PRUBLEMS, THRUST VECTOR COWTKO_L SYSTEMS, ANGLE OF
ATTACK, Yaiy FLIWHTy FLAPSy DIGITAL COMPUTERS (V)

IDENTIFIERS; FAN=IN=wING CONFIGURATIGNS, eLIFfT

FANS, (DCep0u0 PRKOGRAMS, FURTRAN, ASCENT
PRUGRAMMING LANGUAGKE (V)

THE REPORT DESCRIBES A DIGITAL COMPUTER PROGRAM
OLVELGPED TO STUDY THE AEROUYNAMIC CHARACTERISTICS OF
FAN=IN=WING CONFIGUKATIONSs THE PROGRAM IS wWRITTEN

IN THE FORTRAN IV AnD ASCENT LANGUAGES FOR THE
CONTRUL DATA COKPORATION 40U0~SERIES DIGITAL
CUMFPUTERSs THREE BASIC PACKAGES ARE PROVIDED BY

THE PKOGRAM: A WEUMETRY PuCKAGE PROVDUCES A

DETAILED vESCKRIPTION OF THE CONFIGURATIONs AN
AERUDYNAMIC PACKAGE PROVIDES A THEORETICAL SOLUTJON
FOR THE POTENTIAL FLOW ABUUT THE CONFIGURATION, AND A
BUUWDARY~LAYER PACKAGE FURNISHES THE BOUNDARY~LAYER
CHARACTERISTICS ON THE WING SURFACE. THE KEPORT
PrRCVIDES a UESCRIPTION OF THE PROGRaM, FLOW CHARTS
AND SEGMENTATION STRUCTURE DI1AGRAMS, AND INPUT DATA
FURMATSe (AUTHOR) ()
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UNCLASSIFIED

LDC KEPORT BIBLIOGRAPHY SEARCH CONTROL NOe /40MO7

AL=6467 983 173
PRINWCETUN UNIV w J VEPT OF AEROSPACE AND MECHANICAL
SCILNCES
CUMPARISON OF LONGITUDIwWAL STABILITY CHARACTERISTICS
OF THREE TILT=WiNG VTOL AJRCRAFT DESIGNS, (V)
JAN bbb 104P CURNUTT Re A> SCURTISS, He
Ce o+ JRY

. REPTe NOe 749
CONTRACT: OA=44=]77=aMC=8(T)
PROU: LA=)IP12b901A14¢
TASK: IP125901A14233
MUNITUR: USAAVLALS TR=66=64

UNCLASSIFIED REPORT

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,

PITVCH(MOTIUN) )}y (®TRANSPURT PLANES,

PITCH(MOTIUN) ), RESEARCH PLANESy CONVERT]BLE

PLANES, TILT AINGS, STABILITY, OESIGN, RESPONSE,

MOVEL TESTSs SCALEs wIND TuNNEL HODELS, AIRPLANE

MOVELS., ANALOG CUMPUIERS, AERCDYNAMIC

CHARACTERISTICSy CORRELATION TECHNIQUES (V)
JOENTIFIERS; C=142 AIRCRAFT, XCc=142A AIRCRAFT,

VZ~2 AJRCRAFT, TRIM(AIRCRAFT), ANGLE OF

INCIVENCE (V)

EAPERIMENTAL VALUES OF THE LONGITUDINAL STaBILITY
DERIVATIVES OF THKEE TILT=WING VTOL AJRCRAFT
CONFIGURATIONS AS OoTAINED FRQM TESTS OF SEVERAL
MOUe LS ARE PRELSENTEL. RESULTS FKROM THE NASA
FULL=SCALE WIND TUNNEL AT LANGLEY FIELD, THE
PRIWCETON TRACK, THE LTV AERUSPACE

CURPUKATIUN #INU TUNNEL AND FLIGHT TEST ARE
INCLUUEDs AN ANALYSIS IS5 INCLUDED wHICH UTILJZES
RUOf=_0CUS ANL ANALUG COMPUTER STUDIES To CUMPARE THE
CHARACTERISTIC ROUTS AND TRANSIENT RESPOUNSE OF THE
AIRCRAFT AS THE LONGITUDINAL OENIVATIVES ARE VARIED
WITHIN THE RANGL EXHIBITED oY THESE DATA. TRIM
CONVITIONS AT WING INCIVENCES FROM 20 TO 90 DEGREES
ARE CONSIDEREDe THE THREE CUNFIGWURATIONS INCLUDED
IN THE ANALYS!S WE&RE FOUND TO EXHIBIT QUITE SIMILAR
STABILITY CHARACTERISTICS IN THE LOw=SPEED REGIME.
GGOD CORRELLATION wAS FOUND 70 EXIST BETWEEN NASA
WIND TUNNEL DATA AND PRINCETON DYNAMIC MODEL

TRACK DATA FOR THE vZ=2 AIRCRAFTe

CUNSTUERATION 15 WIVEN TO THE IMPORTANCE OF VARIOUS
DER(VATIVES Il VETERMINING THE RESPONSE
CHARACTERISTICSe A LARGE NUMBER OF ANALOG COMPUTER
TRACES ARE INCLUDED, 135 (V)
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UNCLASSIFIED
vDC REPORT B81BLIVUGRAPHY SEARCH CONTROL NO, /20M07

AD=b467 989 21/5 173
GENERAL ELECTRIC CO CINCINNATI UHIO FLIGHT PROPULSION
Dlv

INVESTIGATIUNS UF A VARJAGLE AREA SCROLL FOR POWER
TRANSFER IN TIP TURWINE LIFT FAN SYSTEMS, (U

DESCRIPTIVE NOTES FINAL REPTe JUN 64~DEC 66,
NOV 67  624P SMITH)EVGENE Go

CONTRACT: DA=44=]77«AMCm220(T)

PROJ: ©LA=1F131201D161

MONITUR: USAAVLABS TR=67=24

UNCLASSIFIED REPONT

DESCRIPTORS: (eVERTICAL TAKE~OFF PLANES, ®GAS

TURBINES)y (®VARIABLE AREA NOZZLELS, oSTABILIZATION
SYSTEMS ), PERFORMANCE(ENGINEERING), AXIAL=FLOW

TURBINES, GAS GENERATING SYSTEMS, FLIGHT CONTROL
SYSTeMSy ANALUG COMPUTERS) SIMULATIONY ROLL,

MATERTALSy DESIGN; TURBINE WHEELSe: GAS TURBINE

ROTORS, STKESSESs ANALOG SYSTEMSs AERODYNAMIC
CHARACTERISTICS (V)
JIDENTIFIERS: oTIP TURBINES, eLIFT FANS, y=5

AIRCRAFT, XVe5a AJRCRAFT, A353=5A FANS, LF2

ROTURS, J=u5 ENGINES) YJd5wGEws ENGINES,

VAZZERS) VARJABLE AREA SCROLLS, ®POWER TRANSFER

SYSTEMS ' (V)

DEMUNSTRATIUN TESTS aAND AwALOG SIMULATIUNS WERE
PERFORMED FOR THE VARIABLE ARgA SCROLL POWER TRANSFER
APPLICABLE FOR THRUST CUNTROL OF TIP TURBINE DRIVEN
LIFT FANSe THE TIF TURBINE DRIVEN LIFT FAN USED

THE LIGHTWEIGHT LF2 ROTURs (ONTROL RESPONSE

RAT<S OF Usdl SECUNU FOR KOLL CONTROL AND 0,10 SECOND
FOR HEIGHT CONTROL WERE DEMUNSTRATEDe THE JAZZER,

AN ANTICIPATORY DEVICE, IMPKROVED THE RESPONSE TO
ABOUT CONE«HALF THE URIGINAL LEVELe AERODYNAMIC
PERFURMANCE OF THE SYSTEM MET Or EXCEEDED OBJECTIVE
LEVeLSe (AUTHOR; (V)
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UNCLASS5IFIED
LDC REPORT BIBLJUGRAPHY SEARCH COUNTROL NO. /720MO7

AD=668 w0s 173 1472 5/9
BELL AEROSYSTEMS CO BUFFALO N Y

STUDY, SURVEY OF HELICOPTER AND V/STOL AIRCRAFT
SIMULATUR TRAINER DYNAMIC RESPONSEe VOLUME 11,

DYNAMIC RESPONSE CRITERIA FUR V/STOL AIRCRAFT FLIGHT
TKAINERS (V)

DESCRIPTIVE NOTE: FINAL REPT e
MAY &7 187pP STREIFFane Go ¢
CONTRACT: N61339=1/59
PROu: 7681~1
MONITOR: NAVTRADEVCEW 1753=2

UNCLASSIFIED REPORT
SUPPLEMENTAKY WOTE! SEE ALSO VQLUME |y Ap=668 005

DESCRIPTORS: (#VERTICAL TANE=OFF PLANES, FLIGHT
SIMULATOKRS)y (eFLIGHT SIMULATORS, STANDARDS),

SHURT TAKE=OFF PLANES, HELICOPTERS,
PERFURMANCE(CNGINEERING) » AERODYNAMIC

CHARACTERISTICSs TRAINING DEVICES» DESIGN,

HANDLINGy LQUATIUNS UF MOTIONy PILOTSy RESPONSE,
COMPUTLR PKOGRAMS, FLIGHT CONTROL SYSTEMS,

SIMULATION (V)

THE RESULTS OF A STuDY TO DETERMINE THE DYNAMIC
RESPOHSE CRITERIA FUR v/STOL AIRCRAFT SIMULATOR
TRAINERS ARE PRESENTEDe THE FUNUDAMENTALS OF v/

STOL LYNAMICS, CONTKOL, AND SIMULATION wiTHIN THE
VARIOUS y/STOL FLIGHT REGIMES ARE DESCRIBED,
DIFFICULTIES LIAELY TO dE ENCOUNTERED InN DEVELOPING
Aty ADEQUATE V/310L AIKCRAFT SIMULATJON ARE ALSO
PRESENTED, METHUDS AND PRUCEDURES FOR DETERMINING

THE ACCURACY TO wWhICH SPECIFIC DYNAMIC RESPONSE
PARAMETERS MUST Bk SIMULATED ARt PRESENTED, AND BASED
UPOwn THESEs SIMULATION TOLERANCES ARE DEVELOPED FOR
EACH SIGNIFICANT HANDLING QUALITIES PARAMETER IN EACH
FLIGHT REGIMEe THE VDYNAMIC ATTRIBUTES OF THE
PILUT=AIRCRAFT COMBINATION nwlTH REGARD TO EACH
SPECIFIC PARAMETER ARE UIlsCUSSELe A DETAILED
DESCRIPTIUN OF vARIOUS V/STulL AIRCRAFT EQUATIONS

O “OYION, TRANSFER FUNCT]ONS, AND MOpPES OF MOTION IS
b . INCLUGED AND THE PRACTICAL LIMITATIONS OF VARIOUS

A METHOPS AnD PROCEVWUKRES FOR PROGRAMMIMG THE &RUATIONS

. OF M0TION FOR PILUTED FLIGHT SIMULATION PURPOSES ARE
E | DISCUSSEDs (AUTHOK) (v}
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. UNCLASSIFIED /20407




UNCLASS IF JED
DDC REPORT BIBLIUGRAPHY  SEARCH CONTROL NO. /Z0MO7

Ab=66b 714 173
LTV AERUSPACE CURP DALLAS TieX LTV VOUGHT AERONAVYTICS
Dily

RESEARCH ON VTOL WwATER HOVER gFFECTS)» INCLUDING THE
EFFECTS OF wIND AMD WAVES, ()

DESCRIPTIVE NOTE: FINAL REPT,.,
APR 68 241°P MARSHIKEITH Re
REPTe NUo 2=55400/8R=6]140
CONTRACT! NOOUI4=67=C=pla8
PROY: WRe2j2=]67

UNCLASSIFIEU KEPORT

DESCRIPTORS: ({eVERTICAL TAKE~OFF PLANES,

HOVERING) s (oWATERy UOWNWASH)s TACTICAL AR

SUPPORT, T4LT wINGS, OCEANS, WATER WAVES, WIND,
MODELS(SIMULATIONS)y ALL=WEATHER AVIATION,

ANTISUuMARINE VWAAFARE, SEA RESCVUESs SURFACE

PROPERTIES, TEST FACILITIES, TEST EQUIPMENT, DATA
PRUCESSING SYSTEMS, STABILITY, DIGITAL SYSTEMS,
PHOTUGRAPHIC EWUIPMENT, TEST MgTHODS, MOpDEL

TESTS (V)

VERY LITTLE (S ANOWw ABOUT THg PROBLEMS ASSOCIATED
WiTh A VTOL AIRCRAFT HOVERING OVER A WATER SURFACE,
SOMe GF THE WMGRE IMPORTANT OF THESE UNKNOWN EFFECTS
AFPEAR TO Bt THt EFFECTS OF SyRFACE WINDS AND WAVES
ON THE STABILITY ANU CONTROL CHARACTERISTICS OF THE
HUVERING AlRPLANE, THE EFFECTS OF THE AIRPLANE*S
DOWNWASH UN THE WNATER SURFACE, AND THE EFFECTS UF
SURFACE WINDS AWD WAVES OnN THE SPRAY GEWERATED BY THE
ALRPLANE®S YOwNwASHe IN ORDER TU EXAMINE THESE
SEEMINGLY MORE IMPORTANT EFFECTS» A SPECIAL MODEL
TESTING FACILITY HA> BEEN BUILTe THIS FACILITY
PERMITS A MODEL SIMULATING A HOVERING A{RPLANE TO BE
TESTEu AS THE FACILITY GENERATES WAVES OF VARIABLE
HEIGHTS AND LENGWTHS QN THE WATER SURFACE BELOW THE
MUDeL TEST STATIONe THE FACILITY CAN ALSO GENERATE

A SURFACE WINDe DUR(NG TH]S TEST A HODEL OF A
TILTING VTOL AIRPLANE WITH FOUR PROPELLERS WAS
TeSTED AS IT SIMULATED HOVER AT VARYING HEIGHTS AND
DISK LOADINGS ABOVE THE VARIABLE WATER SURFACE
CONDITIONSs THE EFFECTS OF WATER WAVES ON THE

FURCES AND MOMENYS FELT BY THE HOVERING MODEL WERE
FOUMD TO BE NEGLIGWIBLE, AHD THE EFFECTS OF THE
SURFACE wIND ON THE FORCES ANp MOMENTS WERE FOUND Tu
BE AS WOULD BE PREDICTED wITH A NEGLIGIBLE EFFECT OF
WAVES EVEN #[TH ThE SURFACE WiNue NOW

138 (V)
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UNCLASSIFIED
GDC KEPORT BIBLIUGRAPRY  SEARCH CONTROL NOo /20MO7
AU=669 226 173 1/1 2u/4
AUVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT
PARIS (FRANCE)

FLUID DYNAMICS OF ROTOR AND FAN SUPPORTED AJRCRAFT AT
SUBSONIC SPEEDS. (V)

DESCRIPTYIVE NOTE: CONFERENCE PROCEEDINGS.
SEP 47 597pP
REPTs NOe AGARD=CP=2¢

UNCLASSIFIEV REPORT

SUPPLEMENTARY NOTES WATO FURNISHEDs FRESENTED AT A
SPECIALISTSY MEETING OF THE FLUID DYWAMICS PANEL
OF AGARDy GOETTINGEN (GERMANY) 1)=13 SEP 67,

DESCRIPTORS: (SVERTICAL TAKE=OFF PLANES,
SYMPUSIA), HELICUPTEKS, HELICOPTER ROTORS,
ROTARY WINGS, AERODYNAMIC CHARACTERISTICS, WIND
TUNNEL MODELSs MODEL TESTS, FANS, AEROELASTICITY,
JETSy LIFT, DEFLECTION, PROPELLERS(AERIAL)

AIRPLANE NUJSEs VORTICESs SHORYT TAKE=OFF PLANES (Vi
IDENTIFIERS: STOWED ROTOR AIRCRAFT, CROSS FLOW,
LIFT FANS, TRANSITION FLIGHT (V)

THE COLLECTION OF PAPERS EMPHASIZES THE FOLLOWING
AREAS: ROTORS AND FANS [N HOVER AND TRANSITION,
INTEKFERENCE WITH THE ALRFRAME AND THE GROUND, GROUND
FFFECTS ON ROTORS AND FANS, NOI!SE PROBLEMS AND

TESTING TECHNIQUESe THE TOPJCS ARE WASED ON LOW=
DISCLUADING DEVICESe (AUTHOR) (v)
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UNCLASSIFILED
v0( REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /720M07

AD=67u 965 173 18/7

LTV AEROSPACE CURP UALLAS TEX LTIV VUOUGHT AERONAVTJCS
D1V

DYHAM)IC RESPUNSE OF THE XCel42A TILT=WING V/STOL
AJRKCRAFTY TO IN=FLIGMT CARGO DELIVERY AT SLOw SPEEDS.{V)

DESCRIPTIVE NOTES: FInAL REPTes
MAK 68 124P wILSON,JERRY Wo ;SCHIRA,
MIKE Po JDEITERINGyJo STEVE
REPTe NOe» 2=53310/6R=6098
CONTRACT! UA=44=]77=AMC=327(T)
PROJV: DA=1F121401A254
MONITOR; USAAVLABS TR=468~4

UNCLASSIFIED REPORT

DESCRIPTORS: (oTRANSPORT PLANESs ®AIR DROP

OPERATIONS) s (®VERTICAL TARE=OFF PLANES, AJR DROP
OPEKATIONS)s CARGO,y AIRSPEED, PAYLOAD,

HOVERING, GROUND EFFLCTs CARGWO PARACHUTES,

MILITARY PERSONNelL, TILT WINuS, SIMULATION,

MATHEMATICAL MQDELS oy
IDENTIFIERS: XC=142A AIRCRAFT) C=142 AIRCRAFT,
TRANSITION FLIGHT, EATRACTION PARACHUTES,

GRAPHS (CHARTS) (U)

THE POTENTIAL ABILITY OF v/STolL AIRCRAFT TO

PERFORM ARMY DRUP MISSIONS AT VARIOUS ALTITUDES

WHILE FLYING AT SPELDS FROM HOVER TO CONVENTJONAL
FLIGHY COul% PRUVIDE A BAS1S FOR PRECISJON [N=FLIGHT
DELIVERY AND COULU UVERCOME MAJOR OPERATIONAL
RESTRICTJONS ASSOCIATED WITH nmANRY OF THE CONVENTIONAL
AIR=DrOP TECHNIWUESe THE STUDY WAS PARTIALLY BASED

Oiv ACTUAL AJR«DROP OUEMONSTRATIONSe SINGLE CARGO

LGAVS OF uP TO 3,000 POUNDS WgRE GRAVITY DROPPED N
HOVeR AND AT 30 KNOTS, AND LOADS OF UP TO 4,000
POUwDS WERE EXTRACTED BY PARACHUTE AT 127 KNOTSe
USING THESE FLIWHT UATA TO SET UP A REALISTIC
SIMULATION, A MATHEMATICAL MOpDEL OF THE XCel42A
AIRPLANE ANU A rUMAN PILOT wERE USEL TO EXAMINE THE
AIRCRAFTYS RESPUNSE W#ITH CARGO WEIGHTS UP T0 THE
AiRPLANE'S MAXIHUM PAYLOAD uF 8,000 POUNDS IN THE
LUW=SPEED PURTION OF TRANSITION AND 12,000 PQUNDS AT
A 127-KNOT FLIGHT CONDITIUNe THE STUDY SHOWS THAT

THE MAXIMUM PAYLOAD COULD Bt SUCCESSFULLY DROPPED
WiTH FROPER PJLUY TECHNIQUEe. MEANS OF EXTENDING

THE AIRPLANE'S Alk~DROP CaAPABILITY THROUGH THE VUSE OF
SPECIAL EXTRACTION FORCES AND PARAMETERS APPLICABLE
TO THE AJx=0ROP SYSITEM NEFE STUDIED.

(AUTHGR) 140 {ul
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UnCLASSFIED

UDC REPONRT BIBLJOGRAPHY SEARCH CONTRUL NO, s20MO7

Ab=671 029 173
HAMILTON STANDARD WINDSUR LOCKS CONN .

FeASIuILITY STUUY OF ADVANCED V/STOL PROPELLER
TECHNGLOGY » (V)

DESCRIPTIVE NOTE? FINAL REPT e
JUn &b 385pP ADAMSONIWS Mo
CONTRACT: LAAJU2-67-(=0072
PROJ: DA=1G121401D144%
TASK: 16121401014415
MONITOR; USAAVLAYS Th=68=33

UNCLASSIFIEV REPORT

DESCRIPTORS; (eVERTICAL TAKE~OFF PLANES, WEJGHT)»
(*PRUPELLERS(AERIAL) Yy WEIGHT)» FEASIBILITY

STUDIES, PROPULSION GEARSy REDUCTION GZaARS,
OPTIMIZATIUN, REVUUCTION, DESIGN)

PITCH(MOTION) s BORONy PROPELLER BLADES,

TITANIUM (V)
JUENTIFJERS: TRADEOFFS (V)

A FEASIBILITY STUVUY OF ADVANCED V/STOL

PROPELLER SYSTEMS FUR THE 1970~1975 TIME PERJOD WAS
CONYUCTEDe THE PRIMARY OBJUECTIVE OF THE STUDY WAS

TO [NVESTIGATE THe APPLICATION OF NEW MATERIALS AND
NEW DESIGN CONCEPTS TO DEFINE THE MAXIMUM REDUCTIONS
IN SPECIFIC WEIGHT UF THE COUMPLETE PROPELLER SYSTEM
(INCLUDING REDUCTION GEARBOX) ATTAINABLE IN THIS
TiMe PERIODe PRELIMINARY DESIGNS OF FUTURE

PROPELLER SYSTEMS PRESENTED IN THE REPQRT ARE OVER 50
PERCENT LIGHTER THAN COMPARABLE PRESENT<DAY V/

STOL SYSTEMSe THREE INTEGRAL GEARBOA PROPELLER
SYSTEMS, WITH AND WITHOUT ¢YcLIC PITCH AND WITH AND
WITHOUT A CROSS=SHAFT ORIVE PaD, WERE DEFINED IN THIS
REPORT USING THE ADVANCED TECHNOLOGY INDICATED AS
FEASIBLE Y THE STUDY. EACH MAJUR COMPONENT OF THE
168 PROPELLLR SYSTEN WAS UPTIMILED AND THEN MERGED
INTO COMPLETE SYSTEM DESIGNSe A SUMMARY WEJGHT
TABULATION IS PRESENTED SHOWwWING THE RELATIVE
CUNTRIBUTIONS OF EALH MAJOR CQMPONENT OF THE
PROPELLER SYSTEM TO THE TOTAL INDICATED WEIGHT
REOUCTIONSe A SIHGNIFICANT PORTIUN OF THE WEIGHT

B ¥ ) REOUCTIONS 1S SHOaN TO BE ACHIEVABLE BY 1970, SINCE
> f THE TECHNOLUGY REWVIRED 1S PRESENTLY UNDER

E K DEVELOPMENT OR IS A NATURAL EXxTENSION OF EXISTING

; TECHNULOGYes OTHER SIGNIFICANT WEIGHT REDUCTIONS,
3 i SUCH AS THOSE RESULTING FROM THt USE OF BORON BLADE

f SPARS AND TITANIUM GEARING, ARE AT AN EARLY PHASE OF
3 THEIR TECHNULOGY oEvELOPMtqal V)

anli
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UNCLASSFIEDL
UDC REPOKT BIBLJOGRAPHY SEARCH CONTRUL NOo /720M07
AD=67) 041 173 <0/4 171

WASHINGTON UNIV SEATTLE OLP7 OF AERONAUTICS AND
ASTRONAUTICS

AN EXPERIMENTAL STUUY OF ALLEVIATING THE LIMITS ON

MINIMUM=SPEED V/STOL WIND=TUNNEL TESTS, (tu)
JAN 68 27p SHINDO,SHOJUIRO {RAE,WILLIAM
He 5 JR; )

REPTe NOs» 48]

CONTRACT: DA=ARO(D) =3 =] 24aG48)
PROJ! (pA-20014501B336

MONITOR: AROU 45061 3~E

UNCLASSIFIED KEPORT

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, MODEL
TESTS), AEKRODYNAMIC CONFIGURAT{ONS, ROTARY WINGS»
AEROUYNAMIC LOUADING, AERUDYNAMIC CHARACTERIST]CS
SHURT TAKE=OFF PLANES, WIND TUNNEL MODELS,

VOnNwASH, nAKE, nOVERING 'y
IDENTIFIERS: FLOW BREAKDOWN,
FENCES (AERODYNAMICS)y TRANSITION FLIGHT (v

AN EXPERIMENTAL STUDY WAS MADE TO INVESTIGATE SUME
MEANS TO ALLEVIATE FLOW BREAKDOWN BY USING A NUMBER
OF UIFFERENT STKAKE OR FENCE COWFIGURATIONS, A

TUTAL OF 23 OJFFERENT CONFJGURATIONS WERE STUDIED IN
ThE 4 X 6 FTe IwSERT WITH A 2 FTe DIAMETER RIGIV
ROTUR AT ABUUT 7 PSF DISK LUADINGs NONE oF THE
STRAKE CONFIGURATIONS STUDIED IN THE EXPERIMENT
COMPLETELY ELIMINATE THE EFFECT OF FLOW BREAKDOWN,

A FURTHER EXPERIMENTAL INVESTIGATION IS DESIRABLE
BECAVUSE OF THE INCRLASING INTEREST [N TESTING v/

STOL VEHICLES In THe TRANSITION SPEED RANGE o

(AUTHOR) (V)
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UNCLASSIFILED
VUL REPORT 81BLIOGRAPHY SEARCH CUNTRUL NO. /20MO7

AD=672 272 173 5/8
BOLT wEKANEK AND NEwMAN INC CAMBRIDGE MASS

AN OPTIMAL CONTROL METHOD FOR PREDICTING CONTROL
CHARACTERISTICS AND DISPLAY REQUIREMENTS OF MANNED=
VEHICLE SYSTEMS. (V)

DLSCRIPTIVE NOTE: FINAL REPTe | JUL 66e3] AUG 47
JUN 66 173p ELKIND,JEROME o (FALB,
PETER Lo JKLEINMANGUAVID JLEVISUNSWILLIAM He

1
REPTe NUse BBN=]559
CONTRACT! AF 33i615)=5]160
PRGU: AF=8219
TASK: 82191)0
MUNITOR: AFFOL TR=67=187

UNCLASSIFIEU KEPORT

DESCRIPTORS;: (eVERTICAL !AKE=OfF PLANES, ¢FLIGHT
CONTROL SYSTEMS), SHURT TAKE=OfFF PLANES, MAN=
MACHINE SYSTEMSy DISPLAY SYSTEMS, ANALYSISH
MATHEMATICAL MGDELSy OPTIMIZATIONS TIME,
HOVERINGs wA[N, MATHeMATICAL PREUVICTION, PILOTS,

PERFORMANCE (HUMAN) (V)
IVENTIFIERS AV=9A AIRCRA¥T, OPTIMAL CONTROL
THEORY, Vey AJRCRAFT (V)

AN ANALYTIC PROCEDUKE FOR DETERMINING INFORMATION
DISPLAY ReQUIREMENTS AND HUMAN CONTROL AND [NSTRUMENT
MONITORING CHARACTEKISTICS FOR COMPLEX MULTIVARIABLE
VEHICULAR CUNTRUL SYSTEMS 1S PEVELOPED. THE METHOD
IS BASED UPON THE ASSUMPTION THAT THE HUMAN
CONTROLLER wlLL ACT IN A NEAR OPTIMAL MANNER,
OFTIMAL CUNTROL THEOURY AND ITS ASSOCIATED STATE=
SFACE REPRESENTATION [S USED AS THE BASIS FOR THE
ANALYTIC PRUGCEDUREe A MUDEL FOR THE HUMAN
CONTRULLER [S DEVELUPED IN WHICh THE CONTROLLER'S
INHERENT LIMITATIUNS ARE APPROXIMATED BY A TIME
DELAY, THE MODEL INCLUDES A PREVICTUR FOR
CUMPENSATING FOR THIS T[Me DELAYs A CONTROLLER FOR
PROUUCING THE CONTROL INPUTS TO THE VEHICLE AND A
CUST FUNCTIUNAL THAT IS T oE MINIMIH]ZEDe THE
CONTROLLEK IS A>SUMED Tu oE OPTIMALe SEVERAL
SUBUPTIMAL PREDICTORS ARE INVESTIGATED, ONLY
QUAURATIC CUST FUNCTJONALS ARE CUNSIDEREDs THE
ANALYTIC PROCEDURE ASSUMES THAT THE HUMAN OPERATOR'S
CONTRGL CHARACTERISTICS CAN BE REPRESENTED 8Y A SET
OF WAINS OPERATING UN THE DtLaYED STATE VARIABLES OF
THE SYSTEe

143 V)
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UNCLASSIFIED
UDC REPORTY BIBLJUGRAPHY SEARCH CUNTROL NO. /L0MO7

AD=703 &8¢ 173 172
FOREIGN TECHNOLOUGY Ulv wRIGHTPATTERSON AFB OHKIO

VERTICAL TAKEOFF ANy LAND[NG» (V)

FEB 70 12uP PAVLENKOsVe Fo 3
REPTe NOso FTU=MT=2H4=379=69
PROu: FTD=7230278

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: EDI!TED MACHINE TRANS, OF MONOe
VERTIKALNY] VZLET 1 POSADKA, MOSCOW, 1948 Pl=}12y BY
ROBERT ALLEN POTTS.

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,
PERFUKMANCE(ENGINEERING) )y TAKE=UFF, AIRCRAFT
LANDINGSy HELICOPTERS, AJRCRAFT ENGINES, FLIGHT
CONTxOL SYSTEMS) STAoILIZATION, AVIATION SAFETY,
JETS, FLIGHT, USSR

IDENTIFIERS: ROTARY WING AIRCRAFTH
TRANSLATIONS

(ud

(U)

CONTENTS: CERTAIN CHARACTERISTICS OF FLIGHTS IN
NATURE? HELICOPTEKS AND ROTARY WING AJRCRAFT?
VTOL AIRCRAFTS VTOL AIRCRAFT POnER PLANTS!
STASBILIZATION AND CUNTROL OF vTULS{ TRANSITION
CONUITIONS GF FLIGHT OF VTOL AIRCRAFT? FLIGHTY
SAFETY OF VTOL AIRCRAFT; tFFECT OF A GAS JET ON
THE TAKEOFF=LANUING SITE? AwWOMALIES OF FLIGHT

CHARACTERISIICS OF vTOL. (V)
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UNCLASS[FIED
LDC REPORT elBLIGGRAPHY  SEARCH CUNTROL NOo /20HO7

Av=7U% H62 571U 1/3
BOLT bERAMEK ANU NEWMAN IwC CAMURIDGE HMASS

APPLICATIUN OF OUPTIMAL CONTNOQ THEORY Y0 THE
PREDICTION OF HUMAN PERFOxMANCE IN A COMPLEX
TASKe (vl

DESCRIPTIVE NOTE! FINAL REPTe JAN 68=SEP 69,
MAR 7U 156P BARON»SHELDON (ELKIND ) JEROME

To KLEINMANSDAVIU ko $MILLER,DUNCANC,
LEVISON,WILLIAM He 3

REPTe NOo ©8BN=1776

CONTRACT! ¢336]15=6=Cn}192

PROJ: AF=8219

MONITUR;, AFFUL TR=69=8}

UNCLASSIFIEV KEPORT

DLSCRIPTORS: (eREACTION(PSYCHOLOGY), THEURY),
(PERFURMANCE (HUMAN) » MATHEMAT]CAL

PREDICTION)y (eVERTICAL TAKE=OFF PLANES,

HANDLING) s+ HOVERINGy SCIENTIFIC RESEARCH,

MATHEMATICAL MODELS, PROGRAMMING{COMPUTERS),

FEEDSACK, PITCH(MOTIUN), FLIGHT CONTROL

SYSTEMS, SCANNIMu, AIR FORCE RESEARCHs HUMAN

ENGINEERING (V)
JUENTIFIERS; Xv=5A AIRCRAFT, V=5 AIRCRAFT,

CONTROL THEOKY., FEEDBACK CONTROLy TABK

COMPLERITY, MANUAL COUNTROL TASKS (V)

A PROCEQURE 1S UEVELOPED FOR USING HUMAn RESPONSE
THEORY AND THE ANALYTIC MeThODS OF OPTIMAL CONTROL
THEORY TO ANWALYZE A COMPLEX MANUAL CONTROL TASKe

THE CENTRAL ELEMENT N THe PRQCEDURES IS A MODEL OF
THE HuMAN OPERATOR THAT 1S oASEu ON THE ASSUMPTION
THAT wELL=TRAINED OPERATOKS PERFORM OPTIMALLY SUBJECT
TO CERTAIN INHEXENT LIMITATIONSe RECENT RESULTS IN
HUMAN RESPONSE THEORY PROVIDE THE RuPRESENTATION OF
THE HUMAN'S LIMITATIONSe OPTIMAL CONTROL THEORY 1S
THEN USED TO PREDJCT CLOSED=LOOP HUMAN AND SYSTEM
PERFORMANCEs THE mANUAL CONTROL OF THE

LONGITUDINAL POSITION OF A HOVERING VTOL VENICLE IS
ANALYZEU USING THE DEVELOPEU TECHNIWUES,

(AUTHOR) (U
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UNCLASSIFIED
ODC REPORT BIBLIVUGRAPHY SEARCH CONTROL NOe. /Z0MO7

AV=736 374 173
Beli MELICOPTER CO FORT WORTH TeX

A STABILITY AND CUNFROL PREUICTION METHOD FOR
HELICOPTERS AND STOPPABLE ROTOR AIRCRAFT. VO).UME
I11i PROGKAMMER'S MANUAL. ty)

J— e ——— e . e T—— A Ao m i b
- [

DESCRIPTIVE NOTE: FINAL REPTe pEC 68=FEB 70,
HAR 70 J7p BIRDBILLY Jo 3

CONTRACT: F334615=69=Cm]l2]

PROJ: aF=8219

TASK: 8219u7

MUNITOR: AFFOL TR=69=143=V0L«3

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2y A0=706 918, AND ?
VOLUME 4, AD=706 919+ i

DESCRIPTORS: (eHELICUPTERS, STABILITY), |
(*VERTICAL TAKE=UFF PLANES, STaBILITY),
INSTRUCTION MANVALS, SUBROUTINgS, ROTOR
BLADES(ROTARY winGS), HELICOFTER ROTORS,
PRUGRAMMINGLW{COMPUTERS), CONTROLs DIGITAL ¢
COMPUTERS (V) :

IVENTFIERS: *STUPPABLE ROTOR AIRCRAFT (V)

THE REPORT VESCRIGES A MATHEMATICAL MODEL OF
ROTURCRAFT THAT MaY HE USED Yo UETERMINE '
CHARACTERISTICS OF PERFURMANCEs STAGBILITY, RESPONSE, ;
ANQ RUTUR BLADE LOAUSs THE COMPLEXITY OF THE :
EWUATIONS USED REWUIRES THE USE OF A DIGITAL COMPUTER }
Fur EFFICIENT SOLUTIONe THIS VOLUME CONTAINS AJDS

FOR THE CUMPUTER PRUGRAMMERs THE PROGRAMMING AlLS ;
ARE VIVIDED INTU TWu GRUUPS: BACKGRUUND MATELRIAL '
FUR THE PKOGWRAMMER JUST STAKRTING TO WORK ON THIS

COMPUTER PROGRAM ANU THt UVETAJLED EXPLANATION OF THE :
COMPUTER GENERATED UOSCUMENTATION WHICH 1S NECESSARY !
FUK ANY PROGRAMMEK [0 WORK LFFECTIVELY ON THIS

PkOGRAMs (AUTHOK) _ (V)

146

UNCLASSIFIED /20M07




UnCLASSIFIED
COC REPORT BIBLIUGRAPHY SEARCH CONTROL NOU.. 720M07

AU=706 918 173
BELL HELICOPTER CO FORT WQURTH TEX

A STABILITY AnD CONTROL PREwiIcTION METHUD FOR
HELICQPTERS AND STOPPABLE RQOTOR AIRCRAFTs VOLUME

[l USER'S MANUAL. (Ul
DESCRIPTIVE NOTE: FlInaL REPT. pEC 68=FEp 70,
FEb 70 J64P BIRDyBILLY Je IMCLARTY,
TYCE To §

CONTRACT: F33615=69=C=112!

PROu: AF=-8219

TASK: 821907

MONITOR; AFFOL TR=69~123=VOL=2

UNCLASSIFIEV REPORT
SUPPLEMENTARY NOTES SEE AL30 VOLUME 3, Ap=706 374

DESCRIPTOKS (eHELICUPTERS, STaABILITY),

{®VERTICAL TAKE=UFF PLANES, $TaBILITY), ROTOR
SLAVES(ROTARY nlnGd)y RESPUNSE,

LOAQINGIMECHANICS)

PERFORMANCE(ENGINEERING),

PROGRAMMING(COMPUTER:), EQUATIONS OF MOTJION,

HELICOPTER ROTORS, MATHEMATICAL PREDICTIUN,

COnNTROL (V)
IDENTIFIERS: *STUPFABLE ROTOK AIKCRAFT (V)

THE VOLUME PRESENTS ALL DOQUMENTATIUN avAlLABLE TO
AlU ThnE USER OF THE COMPUTEr pRUGRAM DEVELOPED IN
ThiS wOKKe THE INPUT FORMAT SgCTION PROVIDES AN
EAPLANATION OF ALL UF THE QUANTITIES INPUT TO THE
COMPUTER PROGRAMe MANY UF THE INPUTS ARE DEFINED BY
EQUATJONS SHOwING HO» THEY FUNCTION IN THE PROGRAM.
THIS MAKES THE USt OF THE lisPUTS AS CLEAR AS
POSSlulEs FUUR TYPICAL SETS OF INPUT DATA ARE
INCLUDED AS #ORKING EXAMPLESe THE OUTPUT GUIDE
GIVES A THOROUGH DISCUSSION OF ALL UF THE FORMS OF
CUOMPUTER OUTPUT OuTAINED BY THE USER.

(AUTHOR) (U)
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UnCLASSIFLED
bOC REPORT BIBLIOGNAPHKY SEARCH COUNTROL NOo /20MO7

Av=7ue 919 173 !
BELL MELICOPTER €U FORT WURTH TEX '

A STABILITY AND CONTROL PRELICTION METHOD FOR f
HELICOPTERS AND STOPPABLE RUTOR AIRCRAFT. VOLUME j
1vi APPENUICES. (v) &

DESCRIPTIVE NOTE: FIWAL REPTe DEC 68=FEB 70, ‘
HAR 70 31¢P BIRDyBJLLY Jo :

CUNTRACT: F33615=49=Ceylzl

PROJ! aF=8219 ,

TASK; w2}i9u7 '

MONITUR; AFFOL  TR=69=123=VoLa4

UNCLASSIFIED REPORT f
SUPPLEMENTARY NOTE] SEE ALSO VOLUME 34 AD=706 374

OESCRIPTORS: ({(eHELICUPTERS, STABILITY), ;
{®VERTICAL TAKE=OFF FLANES, STABILITY), :
SUBROUTINES) CUMPUTER PROGRAMS, ROTOR ,
BLADES(ROTARY WINGS)y HELICOPTER ROTORS, »
CONTROLy PERFURMANCE (ENGINEERING) (v

IDENTIFIERS: STUPPABLE ROTOR AIRCRAFT {v)

CONTENTSS VARJABLE VEFINITIONS! SUBROUTINES

AND CLHMMONS CONTAINING EACH COMMON AND VARIABLE:

CUMNMONS AND VARIAGLES IN EACH SUBROUTINE AND :
COMMONG SUBROUTINES CONTAIN|Ng EACH VARJABLE, BY
COtON: PROGRAM SECTJIONS CONTAINING EACH VARIABLE,

BY CONMON; AND FOKTKAN LISTINGs (V)
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UNCLASSIFIED
ODC REPOKT 81BLJOGRAPHY SEARCH CUNTROL N0e /40MO7

AD=707 83) 173

CURNELL ALRONAUTICAL LAc [INC BUFPFALO N Y FLIGHT RESEARCH
DEPT

A FLIGHT INVESTIGATION UF LATERAL-DIRECTIONAL
HANDLING wUALITIES FOR v/STUL AIRCRAFT [N LOw
SPEED MANEUVERING FLIGHT (v)

DESCRIPTIVE NOTE: FINAL REPTe aVG 68-AUG 69,
MAR 7U [8YP DOETSCHIK=He ¢ JRIGOULDY
De we IMCGREGOR)Ds Mo
CONTRACT: AF 33(615)=3736
PROy; AF=6980C
TASK: 698DC00
MONITOR; AFFODL TRe=g9=4]

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTE: PREPARED IN COOPERATION wITH
NATJONAL AERUNAUTICAL ESTABLISHMENT, OTTAWA
(ONTAR]O), NAE=LTR=FRw|2

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,

HANDLING), ROLLy MANEUVERABILITY, FLIGHT

SIMULATORS, FLIGHT TESTING, FLIGHT SPEEDS,

APPROACH (V)

AN INVESTIGATION 70 DETERMINE THE RANGES OF VvARIOUS
LATERAL DLRECTIOMNAL CHARACTERISTICS REQUIREL TO
PROVIDE ALEGUATE FLYING QuALITIES FOR TURNING
MANEUVERS AT LOWw SPEED nAS UNDERTAKEN USING AN
AIRGORNE V/STOL AIRCRAFT SIMULATORe. FIVE

PARAMETERS WERE VARIED IN A SYSTEMATIC MANNER: THE
DAMPING RATIO, THE FREQUENZYs AND THE RATIO aND THE
FREWUENCY OF THE NUMERATOR UF THE ROLLeANGLE TO
AILERON=CUNTROL=INPUT TRANSFER FUNCTIONs THE PILOTS
PERFORMED A LOW SPEED, VISUAL MANEUVERING TASK AND
DOCUMENTED THEIR ASSESSMENT O THE CHARACTER]ISTICS
THROUGH EATENSIVE CUMMENTS AND A NUMERICAL RATING.
THE REPORT PRESENTS ALL THE DATA CATEGORJZED WIVH

RESPECT Tu THE TEST PARAMETERSe (AUTHOR) (v}
149
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UNCLASSIFIED
ODC REPORT B1BLIOGRAPHY SEARCH CONTROL NOe. /720MO7

AD~=708 742 173
AERUNAUTJCAL SYSTEMS DIV wRIGHT=-PATTERSON AF8 OHIO

PROPELLER STATIC PERFORMANCE TESTS FOR V/STOL
AIRCRAFTe FART Jle TEST DATA (APPENDIX 111} ()

CESCRIPTIVE NOTES REPT. FOR UL 65=NOV 47,

JAN 70 3é65P CHUPIN MATTHEW He ¢
REFTe Nue ASD=TR=69=]15=PT=

UNCLASSIFIEU REPORT
SUPPLELMENTARY NUTES: SEE ALSO PART 1y ADw708 501
ODESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,

*PROPELLERS(AERIAL)): (®TRANSPQRT PLANES,
PROPLLLERS(AERIAL) ),

PERFORMANCL(ENGINWEERING), EXPERIMENTAL DATA,

STATICS,y PKOPELLELR BLADESy DESGH (V)
IDENTIFIERS: XC=142A AIRCRAFT, C~l42
AIRKCRAFT (V)

THE RePORT PRESENTS THE REDUCED DATA OBTAINED

DURING AN EXTENSIVE SERIES WF PROPELLER STATIC
PERFONMANCE TESTS WnlcH WERE RUN BECAUSE OF A STATIC
PERFOKMANCE THRuUSY UEFICIENCY ENCOUNTERED DURING
FLIGHT TESTS GF THE XC=142A V/STOL CARGO

AIRCRAFTs THIRTEEN VIFFERENT PRUPELLERS WERE

USEui 28 UIFFERENT (ONFIGURAT]ONS WeRE OBTAINED BY
CHANGING PARAMETERS OF SOME OfF THE 13 BLADESe THE
REDUCED DATA FOK THt 28 VERSIONS OF PROPELLERS TESTED
At PRESENTED., PARANETERS STUpIeD DURING THE TESTS
INCLULED sLAVDE CUFF (ON OR OFF), TIP SHAPE,

TiwlsT, ACTIVITY FACTOR, CAMBERs» AND AIRFOIL SECTION.
DATA ON SEVERAL O1HER STATIC THRUST PROPELLERS

TESTEU UN RIGS 1405e¢ | AND 4, wHICH wERE NOT &

PART OF THIS TEST StRIESy) ARE ALSO PRESENTED FOR
AUDITIONAL INFORMATIONe Tne INFORMATION OBTAINED

FROmM THE TESTSy IN EFFECT, KEPRESENIS A STATE=OF=THE=
ART SfUpY FUR THPROVING PROPELLER STATIC PERFORMANCE
FOR V/ST10L AIRCRAFT APPLICATIONSe THE

INFORMATION OnTAINEY DURING THESE TESTS CAN BE VUSED
TO vOKE ACCURATeLY PREDICT STATIC THRUST FOR FUTURE
PROPELLER DRIVEN V/STOL AJRCRAFTe (AVTHOR) (V)
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UNCLASSFIED
LOC KREPORT BIBLIUGKARHY SEARCH CUNTROL NOo 740M0?

AD=70% 096 173 171
NAVAL PUSTGRADUATE SCHOUL MUNTEREY CALIF

Aiv INVESTIGATION OF GROUNU EFFECT On VERTICAL
TAKEOFF ALJRCRAFT, (v)

DESCRIPTIVE NOTE! MASTER'S THESIS
JUn 70U 76P THOMPSQN,,CHARLES DOUGLAS ¢

UNCLASSIFIED REPOXT

DESCRIPTORS: (eVERTICAL TARE=OfFF PLANES, ®GROUND
LFFECT) s PRESSURE, FUSELAGES, VELOCITY, NOZZLE
6AS FLuw, VETS, THESES (V)

THE THEORETICAL SOLUTION FOR THE FLOW BEMEATH V7

STOL AIRCRAFT WAS EATENDED TO InCLUVE TILTED JET
CONFIGURATIUNSs i LABORATORY MPDEL WAS CONSTRUCTED

TO TEST THE EFFECT OF VARIATION OF THE PARAMETERS
GUVERNING THE FLOWe FREE STREAMLINE PLOTS» FRESSURE
COEFFICIENTS GN THE GROUNUL ANp FUSELAGE AND VELOCITY
PROFILES IN 'YHE NOZALLES NERE DEVERMINED FROM HOTewlIRE
ANEMOMETER TRAVERSES ANU MICROMANOMETER READINGS.

EXPERIMETAL DATA CLOMPARED FAVORABLY WITH THE
THEORETICAL DETGRMIWATIONS, (AUTHOR) (V)
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UNCLASSFIED
UDC KEPORT w]BLIUGKAPHY SEARCH CONTROL NO, /40MO7

AD=70Yy 41} 2175
IwTER=CONTRULS INC wASHINGTUN D C

ENGINL CONTROL SYSTLAS STupy AS APPLIED TO |NTEH

ENGINE THRUST CUNTROUL , (V)
JAN 70 246P CARRAS ANDREW No ;HUGHETT,
PAUL v

CONTRACT: NOUD}9=6u=Ce0l)?

UNCLASSIFIED REPORT Re

P

DESCRIPTORS; (eTURBOFAN ENGINESs CONTROL SYSTEMS),
(SVERTICAL TAKE=UFF PLANES, [URBUFAN ENGNES),

{®GAS TURBINES, MATHEMATICAL MODELS), DUCTED

FANS, TURBINL PARTH, LOGIC CIRCUITS, FUELS,

LIWVID LEVEL CONTRULs FAILURE(MECHANICS),

SIMULATION, COMPUTER PROGRAMS ()
IVENTIFIERS: WTFe=puU &eNGINES, COMPUTEKIZED

SIMULATION, COMPUTER ANALYSIS, *ENGINE CONTROL

SYSTEMS _ v

VIOL TYPE AIRCRAFT INCORPORATING TURBO=FAN ENGINES

AS LIFTINg MEANS DO NOT SENSIBLY LEND THEMSELVES T10
THE CROSS=~COUPLING PROVIS]ONS IWHERENTLY AVAILABLE
WiTn THE SAFTING OF PRUPLLLER TYPE ENGINESs AN
ENGINE FAILURE IN THE FAN ENGINE CASE s THEREFORE A
CUNSTUERABLY MOKE PRECARIQUS MATTER FOR WHICH
PROVISION FUR THRUST COMPENSATION MORE RESPONSIVE
THAN & PILOT wOULU APPEAR TU BE REQUIRED. THE STUDY
UTILIZES A VERY COMPREHENSIVE HYBRIpD SIMULATION OF
TnE WYF=60 ENGINe WHEREIW ALL EWGINE COMPONENTS ARE
SIMULATED ON A PERFORMANCE MAP BASIS THEREBY
INCLUODING ALL NON=LINEARITIES AS WELL AS PERMITTING
THE AVAILABILiTY UF ANY AND ALL ENGINE PARAMETERS FOUR
USE A> CONTROLLED VARIASLES OPERATING I[N CONJUNCTION
WiTr THE MANIPULATEU VARIARLE, FUEL FLOW, FURTHER,
REALISTIC ACCELERATION CONTROL IN THE COURSE OF LARGE
UYSETS IS ACCOMPLISHED THEREBY PERMITTING A CONTROL
SYSTEm ANALYSIS WHICH 1S COMPLETELY APPLICABLE TO Tne
DETAIL UESIGN OF THE CONTROL SYSTEM AND THE SELECTIUN
OF COMPCNENTSe (AUTHOR) (V)
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UNCLASSFIED
D0C REPORT BIBLIUGRAPHY SEARCH CUNTROL NUe /720M07

AL=70Y 474 174
HONEYWELL InC MINNEAPOLIS My NN MANNED SYSTEMS TLCHNULOGY
GrOUP

AIRCRAFT UISPLAYS FUR STEEP=ANGLE
AFPROACHES (V)

OESCRIPTIVE NOTE: FINAL REPT. NOV 67=DEC 68,
L 7u 278P WOLFyJaAMES De $HOPPE,
RICHAKD B,
REPTe NQs 1257}=FR}
CUNTRACT: nOODU]4=6b~C=0}91
PROJ; nNRe213=-Us1 ‘
MONITUR: JANAIR 63121y

UNCLASSIFIEY KEPORT
DLSCRIPTORS: (#APPROACH, *DISPLAY SYSTEMS)

(*HELICOPTERSy APPROACH)y (®VERTICAL TAKE=OFF
PLANES, APPRUACH), AIRCRAFT LANDINGS, FL]GHT

PATHS, MATHEMATICAL MODELS, squLATXON (V)
IDENTIFIERS UH=] AIKCRAFT, He| AIRCRAFT. XV=g
ATRCXAFT, ved AIRCRAFT (V)

ThE PRINARY OBJECTIVE OF THL PRUGKAM wAS TO
INVESTIGATE AIRCRAFT DISPLAY KEWUIREMENTS FOR STEEP=
ANGLE APPROACHES ANU LANDINGS WITH |975~1980 ERA
TACTICAL ROTARY=wING AND V/SToL AIRCRAFT. THE

STUUY WAS CUNDUCTED WITH VARIABLE=VELOC]ITY
SIMULATIONS OF BELL UH=1 AND RYAN Xy=s

AIRCRAFTs ALTERNWATIVE DISPLAY FURMATS WERE

DEVELOPED AND EMPIRICALLY EVALUATED BY MEANS OF REAL
TIME HAN=[N=THE=LUOP SIMULATIQN TECHNIQUESY N
AUDITION, APPROACH ANGLL AND PRUFJILE CHARACTER]STICS
WERE SYSTEMATICALLY VARIED TO ASCERTAIN THEIR EFFECTS
Oiv TASK PERFORMANGEe INTERPRETED WITHIN THE
CUNSTRAINTS [MPOSED UPON ANu 8Y THE SIMULATIONS,
RESULTS OF THE STUDY INDICATED THAT MANUALLY
CONTROLLEY IFRK STEEPeANGLE APPRGACHES AND LANDINGS
AnE PUSSIBLE wIfH ALL DISKFLAY FURMATS EVALUATED.
GENLRALLY, HORIZONTAL SITUATION OISPLAY FORMATS

WeRE FOUNU TO YIELD MORE ACCURATE AND PRECISE
PILOTING PERFORMANCE WITH BUTH VEHICLES. EFFECTS OF
APPROACH=PROFILe VAKRIATIONS WgRe MINOR, WHILE EFFECTS
OF APPROALH ANGLE DID VARY A4S A FUNCTION OF THE
VEHICLE FLOWN AND THE AAls OF ERROR OR PERFURMANCE
MEASUREMENTs (AUTHOK) (V)
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UNCLASSIFILED
LOL REPORT BIBLIUGRAPHY SEARCH CONTROL NO. s/40M07

AD=7}1y 590 173
AIR FORCE FLIGHT DYNAMICS LAB WRIGHT=PATTERSON AFB
DHIV

A NEW APPROACKH TO ThEg SPECIFICATION AND EVALUATION
OF FLYING QUALITIESS (V)

DESCRIPTIVE NUTE: FINAL REPTe
JVii 70 71P ANGERSQNRONALD 0, ¢
REPTe NGe AFFDL=TR=69e]2u
PROJ: aF=-8¢19
TASK ¢ 8219069

UNCLASSIFIELD REPORT

DESCRIPTORS: (eVERTICAL TAKE=OfF PLANES,
PERFURMANCE(ENGINEERING) )y MANSMACHINE SYSTEMS,

PILOTS, HOVERING, NATHEMAT:CalL PREDICTION,
SPECIFICATIONS, PERKFURMANCE (HUMAND) v FLIGHT

CONTROL SYSTEMS (V)
IVENTIFJERS: EVALUATION {tv)

A STUDY OF THE CORRELATION OF PILOT MODEL

PARAMETERS AND CLUSED=LUOP PERFORMANCE wlITH PILOY
OFINIUN OF vTOL HUVER DYNAMICS wAS CONDUCTEUL. THE
ENCOURAGING RESULTS SUGQESTED A PILUT=VENHICLE
ANALYSIS> METHOO OF PREDICTING PJLOT MODEL PARAMETERS,
CLOSEpP=LOUP PJLUT=VEHICLE PERFORMANCE WITH GUST
INPUTS, AND PILOT OPINIUN RATINGS FOR Ao WIDE RANGE OF
VeHICLE DYNAMICSe TniS APPROACH WAS, IN TURN, USED

To PREDICI RATINGS FOR COMPARISON WITH FIXED BASE,
MOVING BASEs AND FLIGHT TEST RESULTS FOR VFR
CONUITIONSe AGAIN THE RESULTS WERE PROMISING, AND A
New METHOD uF SPECIFYING HOVER UYNAMICS FOLLOWED
NaTURaALLYe THE NEW PILOT=VEHICLE ANALYS]S CONCEPT,
CALLED THE MININUM PILOT RATING METHOD, IS DLISCUSSEV
In TERMS OF APPLJCATIONS TO OTHER TASKS, FLYING
QUALITIES SPECIFICATION, ANU CONTROL SYSTEM DESIGNe
{AUTHGR) (V)
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UnCLASSIFIED

OUC REPORT BIBLIOGRAPHY SEARCH CUNTROL NO. /740MD7

AD=71 &6b . 20/4 171 173
ARNULD ENGINEERING VEVELOPMENT CENTER ARNOLD AIR FORCE
STATIUN TeNw

INVESTIGATION OF THe RECIRCULATION REGION OF A FLOW
FIELD CAUSED BY A JEY IN GRUUND EFFECT WITH
CRUSSFLOV, {u)

DESCRIPTIVE NOTE: FINAL REPTe 19 MAR=30 APR 70,
SEF  Tu JuP BINIUN,Te We o JUR:

REPTe NOe AEVDC=TH=70=}92

CUNTRACTS FH406U0=71~C=0002

PROJ! AF=8219¢ AiKO=PDDOBY

UNCLASSIFIED REPORT

SUPPLEMENTAKRY NOTz: FREPARED IN COOPERATION wiTH ARO,
INCes TULLAHOMAY TENNy REPTe NOo ARO=PWT=TR=
70-202,

DESCRIPTORS; (*GROUNU EFFECT, FLUW FIELDS),

(®UETS, INTERACTIOnS), (®VERTICAL TAKE=QFF

PLANES, HOVERING),y VELOCITY (V)
JIDENTJFIERS; CRO>S FLOW tv)

A WINU TUNNEL INVESTIGATION WAS CONUUCTED i THE

LOw SPEED WIND TUNNEL (V/STOL) TO

DLTERMINE THE VELOCITIES IN THE RECIRCULATION REGION
OF THE FLUW FIELD PROOUGCED uY THE INTERACTION OF A
JET IMPINGING ON A GROUND PLANE WITH CRUOSSFLOW.
AXIAL AND VERTICAL VELOCITY COMPONENT MEASUREMENTS
WeRe UBTAINED WIThH A FORWARD=SCATTERING LASER
DUPPLER VELOCIMeTERs TEST RESULTS PROVIDE TWO=
CUMPONENT VELOCITY FIELDS AND INDICATE THAT THE JET=
Tu=FReE-STREAM VELOCITY RATIO IS MUCH MORE JMPORTANT
IN YETERMINING THE FLOW FIELD THAN THE MAGNITUDE OF
THE INDIVIOUAL VELOCITIESs (AUTHOR) (V)

15p

UNCLASSIFLED /10m07




UNCLASSIFIED
PO¢ KEPORT w]BLIUGRAPHY SEARLH CUNTROL NU, /740MO7

AU=71¢ 64% 173
BUEING €O PnlLAVELPHIA PA VERTOL D1v

EVALUATION OF GLAREV FLAP CUNTROL SYSTEM FOR
TILTWING v/5TOL AIRCRAFT, V)

AUG 70U 104P CHURCHILL2Gs Bo §
REPTe NGs 08=2070

UNCLASSIFLIED REPORT
DESCRIPTORS: (eVERTICAL TARE=OFF PLANES, FLAPS),

{$FLAPSy ®FLIGHT CONTROL SYSTEMS)s TILT wINGS,
PITCH(MOTJUN), HUVERING, MOMENTS, ANGLE OF

ATTACK, SERVOMECHANISMS, MOpDEL TeSTS {y)
IDENTIFIERS: GEARED FLAP CUNTRoL SYSTEMS,
TRANSIYION FLIGHT, EVALUATION (V)

THE GEAREVD FLAP CUNTROL SYSTEM PROV]IDES A MEANS FOR
CONTRULLING A TILTWING V/STUL AIRCRAFT N HOVER

AND TRANSITION FLIGHT wiTHOUT THE USE OF AUXILIARY
SYSTEMS SUCH AS CYCLIC PROPeLLER PITCH OR TallL JETS/
RUTURSe THE SYSTEM 1S BASED ON USING THE FLAP AS AN
AERQUYNAMIC SERVO Tu POSITIUN THE WING RELATIVE TO
THE FUSELAGEe ALTHOVUGH THE SYSTEM IS MECHANICALLY
SIMPLEt, THE CONTROL CHANACTERISTICS ARE DIFFICULT TO
VISUALIZE BECAUSE OF TRE COyPLEU BOUY DYNAMICS
INVOLVEUs THEREFOKE) A COMPREHENSIVE ANALYTICAL AND
MUDEL TESTING PrOGRAM WaS PERFORMED TQ EVALUATE THE

SYSTEMme (AUTHOR) tu)
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UNCLASSIFIED

VDG REPORT dIbBLIUGRAPHY SEARCH CONTRUL NUe /40M07

AV=713 s87 174
ARHY AERONAUTICAL RESEARCH LAy MOFFETT FIELD CALIF

MASS FLOW, VELOCITY AND InepLjGNT THRUST
MLASUREMENTS 8Y 1UN DEFLECTIONS

70 15P VAUSEsCe RANDE ;RUDLAND,
RUBERT S,

UNCLASSIFIED REPORT

DESCRIPTORS: (®AJRSPEED INLICATORS, SVERTICAL TAKE~
OFF PLANES)y VELOCITY, THRUST, MEASUREMENT
10KS
IVENTIFIERS; VAMS(VECTOR AIRSPEEL MEASURING
SYSTEMS), VECTOR AIRSPEED MEASURING SYSTEMS

AN INVESTIGATION wAS MAUE OF THE USE OF GASEQUS
L10N) DISCHARGE SENSORS TO ACHIEVE ADEWUATE

MLASURE OF wlRCKAFT VELOCITY aANp INSTALLED THRUST.
{AUTHOR)
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UNCLASSIFIED
UDC REPOKRT BI1BLlUGRAPHY 2EARCH CUNTROL NC, /40M07

AD=715 31b 173

PehNiSYLVAWIA STATE UNIV UNJVERSITY PARK DEPT OF AERUSPACE
ENGINEERING

AN INVESTIGATION OF THE ThallLINe VORTEX
SYSTEM GENERATEU B8Y A JET=FLAPPED WING
OPERATING AT HIGH WING LIFT COEFFICIENTS, (v)

DESCRIPTIVE NUTES FINAL REPTe
JUN 70U H4op MCCORMICN s BARNES We
SCHUMACHER #ILLIAM Vo 3
CONIRACT! F336|5=69=Cm]1165
PROJ: AF=]1366
TASKY 136617 .
MUNiTuR; AFFuUL TK=/(0=90

UNCLASSIFIEC REPORT

DLSCRIPTOURS: (eVURTICES, TRAILING EDGE), (*JET

FLAPS, VORTICES)y (®VERTICAL TaAKE=OQFF PLANES,

LIFT)s WINGS, ANGLE UF ATTACK., ASPECT RAT]O (U)
JUENRTIFIERSS BLOWINRG (V)

THE PURPOSE OF THE INVESTIGATION WAS TO MEASURE THE
GEOMETRY OF THE TRAILING VORTEX GENERATED BEHINV A
JET=FLAPPED Wi{Nue SUCH VORTICES CAN POSE A SERIOUS
HaluwRy TO AIRCRAFT THAT PENETRATE THEM, PREVIOUS
INVESTIGATIONS PENKFURMED ON CONVENTIONAL WINGS
INUDICATE THAT THESE VORTICES PERSIST FOR SOME TIME
AND HAVE MAXINMUM TANGENTIAL VELVUCITIES WHICH INCREASE
LINEARLY wlTH THE LIFT COEFFICIENTs AS FUTURE
AIRCRAFT MAY EMPLOY HIGH LIFT DEVICES sucH AS JET=-
FLAPPED &INGS, THE VORTICES GENERATED coOULD BE LVEN
STRONGERs Ta0 SEM{SFAN MODELS OF A JETefFLAPPED WING
WeRE TESTED IN A SUbSONIC WING TUNNELe. PARAMETERS
VARIEL DUriIng TESTING INCLUDED THE JET FLAP ANGLE,
ANGLE OF ATTACK, ASFECT RAT(O0, AND JET MOMENTUM
CUOEFFICIENTe VORTEX MEASUKEMENTS WEKE OBTAINED
USING A VORTEX METER WHICH MEASURED THE ROTATIONAL
SFELD OF THE FLUID wITHIN THE VORTEXe VALVES
08TAINED wERE NUMERICALLY INTEGKATEL TO YIELD THE
TANWENTIAL VELOCITY AND CIRCULATION DISTRIBUTED
ThRUUGH THE VORTEXe EXPLRIMENTAL RESULTS INOJCATE
THAT THE MAKIMUM TANGENTIAL VELOCITY JNCREASES TO A
MAXIMUM AND THEN OECREASES wltH CONTINUALLY
INCREASING JET oLGWINGe AT HIGH VALUES OF JET
BLOnlwG, THE VORTEX WAS FOUND Tu DECAY.RAPIDLY
DUWNSTREAMe (AUTHOUR) (V)
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UNCLASSIFIED
VOC REPOKT BIBLIOGRAPHY SEARCH CUNTROL NO, /40MO7

AU=715 626 . 2l/5
CURTISS=wRIGHT CORP #0O0D=RILGE N V

WiF=48 SINGLE ROTUR COMPRESSOR
DEVELOPMENT» (V)

DESCRIPYIVE NOTES FINAL TECHNICAL REPT,,
nOV 70 S9P MULLER ,CHARLES Ho !

RePTe Ny CWeiik=69=098F

CUONTRACT: 0UO)9=69=(«0533

UNCLASSIFIED REPORT

DESCRIPTORS: (#CUMPRESSOR KOTOrS, DESIGN),
(eVERTICAL TAKE=OFF PLANES, TURBUFAN ENGINES),
{®TURBUFAN ZNGINES, COMPRESSUR ROTORS), AKlALe

LUW COMPRESSORSy AXiAL=FLOW COMPRESSOR BLADES,
INLET UIDE VANES, EXWAUST DIFFUSERS, GAS SEALS,

CONFIGQURATIONy TEST METHUDS (V)
IDENTIFIERS: WTF=48 ENGINES, *_IFT FaN
ENGINES (V)

DEVELOPMENT OF THE REDUCED SCaLt WTF=48 LIFT FAN
ENGINE wAS CUNTINVED UNUER TH{S PROGRAM. THE
OuJeCTIVE OF THE PROGRAM nwAS [MPROVEMENT UF THE
PRESSURE RATIO, EFFICIENCY ANp VIFFUSION OF THE
COMPRESSOR ROTOKe THIS PRUGKAM INVESTIGATED THE
EFFECTS OF DEBLUNTING AND SWwEEP OF THE ROTOR TRAILING
EvGL AND MODIFICATIUN OF THE PASSAGE AREA SCHEDVLE
AND WALL CONTOUKRSe THE MODIFICATIONS INVESTIGATED

IN THIS PROGRAM DID NOT PRODUCE INCREASED ROTOR
PRESSURE KATI0 UR EFFICIENCYe AN INCREASE OF 1%

IN ROTOR STATIC PRESSUREsy ACCOMPANIED BY A 20%
REDUCTION IN DIFFUSER LOSSESy WAS ACCOMPLISHED.

ThiS IMPROVEMENT PRUDUCED A 5 PUINT INCREASE [N

STAGE EFFICIENCY UF THE COMPRESSOR. (AUTHGR) (V)
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UNCLASSIFIIED
VOC REPOKT BIBLIUGRAPHY SEARCH CONTROL NUe. 740MO7
AV=715 939 23U/} 173 ’
AIR FORCE FLIGHT UYNAMICS LAB WinlGHT=PATTERSON AFB
oMiy

ThE ACOUSTIC ENVIKOWMENT OF A DEFLECTED=VUET

VTIOL AIRCKAFT, (V)
DESCRIPTIVE NOTE: TECHNICAL MEMOeo
SEP 70 43P SMITHsDe Le iMCFARLAND,
Se Lo 2 JR?

REPTs NOo AFFDL=TH=7Um]=FYA
PROY AF=147]
TASK: (47102

UNCLASSIFIEUV REPORT

DESCRIPTORS: (®AIRPLANE ENGINE NUISE, SVERTICAL

TAKE=OFF PLANES)y JETS, AEROUYNAMIC NCISE,

HOVERING, NOLZLE GAS FLON: EXHAUST NUZZLES)

DEFLECTION (V)
IVENT|FIERS; NOISE PULLUTION (V)

A NUISE SURVEY CONDUCTED UN A DEFLECTEDeJET yTOL
AJRCRAFT }S DESCRIBEDe THE TEST AJRCRAFT WAS
MUUNTED ON A VERTICAL THRUST STAND wlTH THE NOZZLES
OKIENTEY (N THE 'HOVER=STOP' POSITION WHILE ENGINE
RUNS wERE MADE wT DIFFERENT POWER SETTINGSe FORTYe
ONE (41) MICROPHONES WERE LUCATED IN THE FIELD ON
THE PORY SIDE OF THE AJRCRAFT AND SIX (6)
MICKOPHONES ANERE LOCATED AT PQSITIONS NEAR THE
AJRCRAFT SKINe THE HEIGAT OF THE FIeLD MICRUPHONES
WAS VARIEW (5 FTy lu FTy AND 15 FT)e ONE=THIRD
OCTAVE BAND SPECTKA OBYTAINKEWL FROM ALL MICROPHONES AND
FOR ALL ENGINE POWER SETTINGS WERE FLAT AND DID NOT
EAHIBIT THE 'HMAYSTACK® SHAPE WHICH IS CHARACTERISTIC
OF A& FREE JET. TYPICAL ONE~THIRU OCTAVE BAND SOUND
PRESSURE LEVEL SPECTRA AND (ONTOURS OF OVERALL SOUND
PRESSURE LEVEL ARE PRESENTEUe ESTIMATES OF VET

TUuTAL ACQUSTIC POWER ARE DEVELOPED FROM THE
MEASUREMENTS AND KRELATED T9 ENGINE OPERATING
FARAMETERSs EXPKESSIONS AKE DERIVED TO PREDICT THE
ONE=THIRD OCTAVE oAND SPECTKA AT POSITJONS IN THE
FIELD AND ON THt VEMICLE FROM SIMILARLY CONFIGURED

AIRCRAFT FOR VAKIOUS ENWINE OPERATING COUNDITIONSe

{WUTHOR) - (v}
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UNCLASSJFIED
VL KEPORT SIBLIGGRAPHY  SEARCH CONTROL NO. /Z0MO7

AD=718 121 171 20/4
LOCKHEED=-GEORGIA CO MARIETTA

A THEQRETICAL INWVESTIGATION OF A CIRCULAR
LIFTING JET In A CRUSS=FLOW|NG

MAIWSTYREAM . (U}
DESCRIPYIVE NOTE: FINAL REPTs VUL 69-DEC 70,
JAn 7} bUP HACKETT s JAMES Eo IMILLER,
He KOnALD ¢ .

REPTe NUso LGR=ER=10940

CUNTRACT! F33615269=Cw]753

PROJ: AF=616987

MONITOR: AFFULL TR=70=170

UNCLASSIFLEY REPORT

DESCRIPTORS: (eVERTICAL TAKE~OFF PLANES, eLIFT),

(®JETS, LIFT)y MATHEMATICAL PREDICTION,

THEORY, PRESSURE, VOKTICES, POTENTIAL THEORY (V)
JOEWTIFIERS; CROSS FLOW (4}

FINITE~ELEMENT POTENTIAL=FLOW-MODELING THEOXETICAL
TECHANIQUES ARE UVESCRIBEL wHICH PREDICT, FROM FIRST
PRINCIPLESy BOTH THE ROLLeD=Up GEOMETRY AND THE PATH
OF A ROUND LIFTING JET CONVELRGENT InTO A CROSS»
FLOwIiNG MAIWSTREAMS AS ON vTOL_ OR DIRECT LIFT=-
ASSISTED STOL AIRCRAFTe STARTING WITH a
STRALGHT-CYLINDER GLOMETRY, *pOINTY VORTEX ELEMENTS
ARE PERTUKBED USING A PRE DICTOR=CORRECTOR STEPPING
METHOU TO GIVE A FIRST ESTIMATE OF THE BENT=BACK
SHAPE, USING ASSUMEL CIRCULATION VALUES. A
CULLOCATIUN SCHEME IS NEXT USgD TO REVISE THE
CIRCULATION VALUES, AND AFTuR THREE OR FOUR
ITERATIONSy A FINAL EXIT=PLANE PRESSURE DISTRIBYTIOWN
MAY BE CALCULATEDe THE FAN=INDUCED TOTAL PRESSURE
RISt 15 SIMULATED BY INJUECTING VORTEX RINGS AT A
CHOSEN POSITION IN TH DUCT wHICH FEEDS THE JET.
SINCE THE SCOPE OF THE METHUD 1S5 ENTIRELY NON=
VISCOUS, SEPARATIUNS TOWARD THE REAR OF REAL JETS AND
THE ASSOCIATEC PRESSURE ChANGES ARE NOY SIMULATED AND
BASE=~PRESSURE TYPE UF PRESSURES CANNGT BE EXPEfTED
NEVERTHELESSy FUR FORWARD SPEED RATIOS OF Oel,y Oe2,
- 0e3 AND OoH4y THE LOWSPRESSURE CUNTOURS AT EACH SIDE
OF THE JET DO SrnOw AN INCREASING REARWARD SHIFT» JUST
AS [S FOUND EXPERIMENTALLYe SOMEWHAT SURPRISINGLY,
THE SIMULATED PLUMES WERE MURE STABLE AT HIGHER
VELUCITY RATIOSe AT LOWER FORWARD SPEEDS, THERE
WAS A TENVDENCY TO FLAP, RATHER LIKE A HOSE END WHEN
FREeDs IT 1S ANTICIPATED THAT, IF VISCOUS EFFECTS

WERE SIMULATEDy THESE MOTIONS MIGHT DAMP OUT, vl
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UNCLASSIFIED
UDC REPORT B[BLICGRAPHY SEARCH CONTROL NOs 740MO7

AD=7}18 22 2074 171 173
NORTHROP CORP HAWTHORNE CALIF. AIRCRAFT DIV

A WIND TUWNEL INVESTIGATIUN Of uETS
EAHAUSTING INTO A CROSSFLoOwe VOLUME 1o
TEST DESCRIPTION AND DATA ANWALYSISo (V)

DESCRIPTIVE NOTE: TECHNICAL REPToes
VEC 70  444P FRICKE,LYNN Be &wOOLER,
PETER To JZIEGLERJHENRY
CONTRACT: F336|5=69~C=1602
PROJ: AF=698BT
TASK! 6988701
MONITUR: AFFOL TR»70=154=V0L=]

UNCLASSIFIEDL REPORT

DESCRIPTORS; (oJeT MIXINu FLOW, INTERFERENCE),
(SELXHAUST GASESy JET MIXINw FLoOW)s (eVERTICAL
TAKE=OFF PLANESy NOZILE @AS FLOW)s FLAT PLATE
MODELS, wIND TUNNEL MODELS, FLoWw FIELDS, CURVE
FITTINGy PRESSURLy DATA PRUCESSING SYSTEMS» TEST
METHUDS, FLOw VISUALIZATION, INTERACTIONS,
SIDESL!P

JUENTIFJERS; TOTAL PRESSURE RAKES» ®CROSS FLOW,
GRAPHS(CHARTS)y STAT}C PRESSWRE VISTRIBUTIONS,
CIKCULAR PLATES ot

(V)

A LUw SPEED WNINU TUNNEL TEST ¥ A FOUR«FOOT

DIAMETER CIRCULAR PLATE "9DEL WITH VP TO THREE
EAHAUSTING JETS WAS CONXUCTED TU DETERMINE SURFACE
STATIC PRESSURE DIST*%UTiOwS, JET PATHS, AND JLT
DECAY CHAKACTERISTiC® [N THE PRESENCE OF A CROSSFLOW,.
DATA #ERE OBTAINEY PR THE UNE=JET CONF{GURATION
WITH THE JET EXIT.Me AT A NUMBER OF ANGLES TO THE
PLATE AND AT VARIOUS VELOCITY RATIOS AND SIDESLIP
ANGLESe TwO~JET ARRANGEMENTS WERE TESTED WITH THE
JETS eX[TING NORMAL TO THE PLATE FOR THREE DIFFERENT
SPACINGS BETHEEN THE TWO JUETS AND AT A NUMBER OF
VELUCITY RATIOS AND SIDESLIP ANGLESe THREE=UET
CONFIGURATIUN DATA WwERE OBTAINEV WITH THE JETS
EAITING NORMAL TO THE PLATE FOR A NUMBER OF VELOCITY
RAT10S aAND SILESLIP ANGLES. AS A RESULT OF THIS
INVESTIGATION, SEVERAL CONCLUSIONS ARE DEDUCED
PLRTAINING TO THE INTERACTIUN OF MULTIPLE JETS
EAHAUSTING INTO A CROSSPLOW. THE TEST MODEL,
INSTRUMENTATION, TEST PROCEUURE, ANu REDUCT]ON AND
ACCURACY OF THE TEST DATA AkE DISCUSSED IN THIS
VOLUMEs A SUMMARY AND D[SCUSSION OF THE TEST

RESULTS ARE ALSU PRESENTEDe (AUTHOR) {u)
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UNCLASSIFIED
VDC REPOKRT BIBLIUGKAPHY SEARCH CONTROL NOo 740M07

Av=71n 123 2u/4 171 173
NURTHROP CORP HAWTHURNE CALIF AJRCRAFT DIV

A WIND TUNNEL InVESTIGATIUN OF JETS

EAMAUST NG INTO A CROSSFLOWe VOLUME 1V,

AuDIT}ONAL DATA FUR THE THREE«JET

CONFIGURATIUN, (V)

DESCRIPTIVE NOTE: TECHNICAL KEPTe
vEC 70 20uP FRICKE,LYNN te {WOOLER,
PETER Te {ZIEGLERHENRY |
CONTRACT! F336]15%=49=Cm1buU2
PROU: AF=s9887
TASK: 6988701
MUNITOR: AFFOL TR=70=154=V0L =4

UNCLASSIFIED REPORT

SUPPLEMENTAKY NOTe: SEE ALSO VOLUME 1, AD=718 122,
REPOKT ON v/STUL AIRCRAFT AERODYNAMIC PREDICT]ION
METHOULS INVESTIGATION,

DESCRIPTORS: (eJiT MIXING FLOW, INTERFERENCE),

{EXHAUST GASESy JET MIXING FLOW)s (eVERTICAL

TAKE«OFF PLANESy NUZLLE GAS FLOW)s» FLAT PLATE

MODELSs wIND TUNNEL MODELS, INTERACTIONS, FLOW

FIeloSs CURVE FITTINGs PRESSUREs VELUCITY,

SIDESLLP (V)
JUENTIFIERS; eCRUSS FLOW, THREEg JET

CONFIGURATIONS, GRAPHS(CHARTS), CIRCULAR

PLATES, STATIC PRESSURE DISTKIBUTIONS ()

A LOW SPEED WINVU TUNNEL TEST OF A FOURFOOT

DIAMETER CIRCULAR PLATE MODEL WITH UP TO THREE
EXHAULTING JETS WAS CONDUCTED TU DETERMINE SURFACE
STATIC PRESSURE DISTRIBUTIONS, JET PATHS, AND JET
DeCaAY CHARACTERISTICS IN THE PRLSENCE OF A CROSSFLOw,
THRELESJET CONFIOUKATION DATA WERE OsTAINED WITH THE
JETS £XITINuw NOkMAL TO THt PLATE FOR A NUMBER OF
VELOC]TY RATIUS AND SIDESLIP ANGLESe AS A RESULT OF
THIS INVESTIGATION, SEVERAL CONCLUSIONS ARE DEDUCED
PERTAINING TU THE INTERACTION OF MULTIPLE JETS
EXHAUSTING INTO A CKOSSFLOWe (AUTHOR) (V)
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UNCLASSIFIED
UDC REPORT BIBLIVUGRAPHY SEARCH CUNTROL NO, /40MO07

AV=72y 232 2u/4 1/1
NORTHROP CORP HAWTHURNE CALIF AIRCRAFT ptv

A AIND TUNNEL INVESTIGATION Of JETS

EXHAUSTING INTO A CROSSFLUWe. VOLUME I1,

ADDITIONAL DATA FOR THE ONE=JET

CONFIWURATION, ()

DESCRIPYIVE NOTES: TECHNICAL REPTes
DEC "70 506P FRICKE,LYNN gs ;WOOLER,
PETER To 1Z2IEGLER HENRY ¢
CUNTRACT! F3361569=Cm1402
PROJ: AF=p98BT
TASK! 498BTUI
MONITOR: AFFLL TRe70=154=V0|L =2

UNCLASSIFIED REPORT

SUPPLLMENTARY NOT:: SEE ALSO VOLUME |y AD=718 122 AND
VOLUME 3, AD=720 233,

DESCRIPTORS: (@JcT MIXING FLOW, INTERFERENCE),
{*VERTICAL TAKE=OFF PLANES, NOZZLE GAS FLOW),

DATAY FLAT PLATE MODELSs WINU TUNNEL MODELS,

FLOW FIELDSy PRESSVURE, SIDESLIPs VELOCITY (V)
TOENTIFIERS: JET OLCAY, STATIC PRESSURE

VISTRIBUTIOUN, eVELOCITY KATIOS, *ONE JET

CONFLIGURATIONS, wRAPHS(CHARTS), ®CROSS

FLuw (U

A LOW SPEED wINu TUNNEL TEST OF A FOUR=FOQOT

DIAMETER CIRCULAR FLATE MODEL WAS CONDUCTED TO
DETERMINE SURFACE STATIC PRESSURE DISTRJBUTIONSS JET
PATHS, AND JET U<-CAY CHARACTERISTICS IN THE PRESENCE
OF A CROSSFLOwe DATA WERE OUTAINED FOR A ONE=JET
CONFIGURATION WITH THE JVET EXJTING AT A NUMBER OF
ANGLES TO THE PLATE AND AT VARIOUS VELOGITY:RATIOS
AND SIDESLIP ANoLtSe THE REPORT IS THE SECOND OF
FOUR VOLUMESe THE TEST MODELs INSTRUMENTATION,

TEST PROCEDUREY AND REDUCTION AND ACCURACY OF THE
TLST DATA WERE wISCUSSED I[N VOLUME 1.

{AUTHOQR) (U}

164

UNCLASSIFIED /720m07




i L e T g

SNIIANTEI IS SN

COP RIS T

UNCLASSFIED
D¢ REPORT 818LIUGRAPHY SEARCH CONTROL NO. /20MO7

Ab=720 233 20/4 171
NORTHROP COKRP HAWTHORNE CALIF AIRCRAFT DIV

A wINU TUNNEL INVESTIIGATION OF JVETS
EXHAUSTING INTO A CROSSFLOWe VOLUME 111,
AUDITIONAL UATA FUR TWO=JeT CONFIGURATIONS, (V)

DESCRIPTIVE NOTE: TECHNICAL REPT4y
vEC 70  503P FRICKE,LYNN ue {#OOLER,
PETER To JZIEGLERJHENRY 3§
CONTRACT: F33615=69-C=1602
PROu: aF-6y8HT
TASK: 69887101
MUNITYR; AFFDL  TR=/0~154=vOL=3

UNCLASS]FIEV KEPORT
SUPPLEMENTARY NOTE?! SEE ALSO VOLUME 2, AD=720 232,

DESCRIPTORS: (sJET MIXING FLOW, INTERFERENCE),
(*VERTJCAL TAKE=OFF PLANES, NOZZLE GAS FLOW),

FLAT PLATE MODELS, MUDEL TeSTS, #IND TUNNEL

MODELS, FLOW FIELDS, VELOCITY, DATA, PRESSURE (V)
IOENTIFLIERS: JET DECAY, oTw0 JET CONFIGURATIONS,

STAT|C PRESSURE w]STKIBUTION, eVELOCITY RAT]OS,
GRAPHS(CHARTS), *CROSSFLOW (V)

A LOW SPEED WIND TUNNEL TeST oF A FOUReFOQOT

DIAMETER CIKCULAR PLATE MuptlL WITH UP T0 THREE
EXHAUSTING JETS WAS CONDUCTED TU DETERMINE SURFACE
STATIC PRESSURE DISTRIBUTIONS, JET PATHS, AND JET
DECAY ChHARACTERISTICS IN THE PRESENCE OF A CROSSFLOW,
TwO=JET AKRANGEMENTS WERE TESTEWL WITH THE JETS
EXITING NORMAL TO THE PLATE FQR THREE DIFFERENT
SPACINGS BETWEEN THE TWO UETS AND AT A NUMBER OF
VELOCITY RATIOS AND SIDESLIP ANGLESe THREE=JET
CUNFIGURATION DATA WERE ObTAINED WITH THE JETS
EXITING NORMAL T0 TnE PLATE FOR A NUMBER OF VELOCITY
RATIOS AND SIDESLIP ANGLESe As A RESULT OF THIS
INVESTIGATION, SEVERAL CONCLUSIONS ARE DEDUCED
PERTAINING TO THE INTERACTION OF MULTIPLE JETS
EAHAUSTING INTO A CROSSFLOWe THE REPORT [S THE

THIRD OF FOUR VOULUMESe THE TEST MODEL,
INSTRUMENTATION, TEST PROCEUVURE, AND REDUCTION AND
ACCURACY OF THE TEST DATA WERE wISCUSSED IN VOLUME
e THE PRESENT VOLUME COUNTAINS ADDITIONAL DATA
PERTAINING TO THE TuO«JET CuNFIGURATIONS.

(AUTHOR) (U
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UNCLASSIFIED

DOC KEPORT BIBLIOGRAPHY SEARCH CUNTROL NO. 740MO7
AD=72}) 168 173 174
CIVIL AERONAVTICS BOARD WASHINGTON o C.

CIVIL AERONAUTICS BUARD PLANNING STuUDY;
STOL=VTOL AIR TRANSPORTATION SYSTEMSH ()

MAR 7U a7e HINTZE,CARL 4 JUR}

UNCLASSIFIED REPORT

DESCRIPTOKRS; (#SHORT TAKE=OFF PLANES, AlR
TRANSPORTATION)s (®VERTICAL TAKE=OFF PLANES, AIR
TRANSPURTATION)y (*AIR TRANSPORTATIONs eCIVIL
AVIATION), (®URBAN PLANNING, AR
TRANSPORTATION), DESIGN, ECONOMICS, SOCIOLOGY (V)

THE STUDY WAS PREPARED TO PKROVIDE INFORMATION TO
THE CIVIL AERONAUTICS BOARD MEMBERS AND STAFF

ON THe CURRENT STATUS OF STUL AND VTOL AIRCRAFT)
TERAINALSY AND ALLIED FACILIT]ESe THE STUDY IS A
CONSOLIDATION OF AVAJLABLE INFORMATION ARRANGED TO
INDICATE THE CONSENSUS OF OPINIUN OF THE VARJOUS
AUTHORITIES IN THE FIELDe THE MAJOR DESJGN CONCEPTS
OF SToL AND VTOL AIKCRAFT AND SUPPORT SYSTEMS ARE
DESCRIBED IN RELATIVELY NON=TECHNICAL TERMS,
INCLUDED 1S A BRIEF DESCRIPTION OF THE CHANGING
SUCI0=ECGNOMIC ASPECTS OF THE MAJOR METROPOLITAN
AREAS OF THE NATIUN AND THEIR ANTICIPATED EFFECTS Ow
URBaN TRANSPOKTATION REWUIREMENTSe THE STUDY
SUMMARIZES THE PRUBABLE COURSE UF EVENTS IN THE
EVOLUTION OF STUL AND VTOL AIR TRANSPORTAT!ON

SYSTENSs AND FUTURE PROJECTIONSs {AUTHOR) (V)
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UNCLASSIFIED

UDC KEPORT BIBLIOGRAPHY SEARCH CONTROL NO. /40MO7

AL=724 (44 173
AIR FORCE FLIGHT DYNAMICS LAB WRIGHT=PATTERSON AFB
On1O

THE °*PAPER=PILOT? = A plGITAL COMPUTER
PROGRAN TO PREDICT FILOT RATING FOR THg
HOVER TASK, (V)

HAR 71 99p DILLOW,JAMES Do
REPTe NQe AFFOL=TR=70«40 .
PKOU: AF=BZ19
TASK: 821909

UNCLASSIFIEL REPORT

DESCRIPTORS: (®VERTICAL TAKE=OfF PLANES,

®HOVERING), MATHEMATICAL PREDICTION, COMPUTER

PROGRAMS, PILOTS, EQUATIONS OF MOTION, GUSTS,

CO5Tyy DIGITAL CUMPUTERS (V)

A MATHEMATICAL MODEL FOR PREDICTING THE PILOY

RaTINw UF THE FLYING QUALITIES OF A VTOL AIRCRAFT

IN THE PRECISION HOVER MODE !5 DESCRIBED. THE MUDEL
INCLULUES THE FOLLOWING ELEMENYS: THe LONGITUDINAL
EWUATIONS OF MOTJUN FOR THE VTOL AIRCRAFT IN HOVER?}

A STOCHASTIC GUST MUDEL WHICH DESCRIBES DISTURBANCES
TO THe AIRCRAFT: A FIXED FORM PJLOT MODEL WHICH HAS
FOUR FREE PARAMETERS| AND A COST FUNCT]ONAL wHICH IS
MADE uP OF MEASURES OF AIRCRAFT PERFORMANCE AND PILVY
WORKLOADe THE FOUK FREE PILUT PARAMETERS OF THE

PILOT MOpDeL ARE SELECTEL 70 MINIMIZE THE COST
FUNCTIONALe THENE PARAMETERS ARE ADJUUSTED TO ENSURE

A 208 STABILITY MARGIN IN PILOT GAINS AND THEN VUSED
TO COMPUTE A 'PAPER PILOTY RATING OF THE FLYING
QUALITIES OF THE VTUL AIRCRAFT IN THE PRECISION

HOVER MODEe THE MATHEMATICAL EQUATIONS AND LIGITAL
CUMPUTER PROGRAM USED TO EXERCISE THE MODEL ARE
DESCRIBEDe THE °*PAPER PILOTY RATING WAS CUMPUTED

FOR 79 AIRCRAFT CUNPIGURATION/GUST INTENSITY
COMuINATIONSs TnE AIRCRAFT CONFIGURATIONS

CUNSIUEREU INCLUDE CASES wITH CONTROL LAGs STABILITY
AUGMENTATION SYSTEM LAG, AND LIMITED PITCH RATE
AUTHORITY IN THe STABILITY AUGMENTATION SYSTEMe THE
*PAPER PILOTY RATINGS ARE COMPARED TO ACTUAL PILOT
RATINGS O6TAINED IN FIXeD BASE SIMULATIONe THE
DIFFERENCE BETWEEN THME ACTUAL PILOT RATINGS AND THE
'PAPER PILOT® RATING HAS A MEAN OF ,14 AND A STANDAKD
DEVIATION OF o634 OUT OF A Ju pPOINT KATING SCALEs
(AUTHQGR) (U)
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UNCLASSIFIED
LUC REPORT BIBLIUGRAPHY SEARCH CONTROL NO, /40MO7

AD=725 24} 173 171
DEUTSCHE FORSCHUNUS= UND VERSUCHSANSTALT FUER LUFT= UND
RAUMFAHRT E V BRUNSWICK (WEST GERMANY)

UNTERSUCHUNGEN JVEBER DEN EJNFLUSS EINES

GENEIGTEN TRIEBWERKSTRAALS AUF DIE

AERQDYNAMISCHEN EIGENSCHAFTEN EINES LE]JTWERKS
(INVESTIGATIONS OF THE INFLUENCE OF AN INCLINE
PRKOPULSIVE JET UN THE AERODYNAMIC PROPERTIES

OF THE TAJL ASSEMBLY), - )

APR 70 18P SE1oek JMANFRED
REPTe NGe UFVLR=SONDERDRUCK=iO4

UNCLASSIFLIED REPORT
AVATLABILITY?! PUBe IN ZEITSCHRIFT FUER
FLUGW]SSENSCHAFTEN, V19 Ni P13=29 1971, NO COPILS
FURNISHED BY DDCG UR NTIS.
SUPPLEMENTARY NOTES TEXT IN GERMAN.

DESCRIPTORS: (eSTABILIZERS(HURJZONTAL TallL

SURFACE), AERODYNAMIC CHARACIERISTICS), LIFT,

JETS, PITCHIMOTIUN)s VERTICAL TAKE=OFF PLANES,

MOVEL TESTSy WEST GEKMANY (V)

In A BASIC EXPERIMENTAL STUDY THE CHANGE IN LIFT OF
AN *15OLATED' TAJLPLANE INDUCED BY A COLD CIRCULAR
JET IS DETERMINEDe nlTH REGARD TO THE LONGITUDINAL
STABILITY OF A VTOL AIRCRAFT [N THE TRANSITION

SPEED RANGE, A UOMINANT PARAMETER 1S THE ANGLE OF THE
JET NOZZLE RELATIVE TO THE MAINSTREAM DIRECTIONC

AS FURTHER PARAMETERS THE JET-SPEED TO MAINSTREAM=
SPEeD RAT]O0, TH:L DIAMETER OF THE NQOLZLE AND ITS
PUSITION RELATIVE TU THE TAILPLAME, THE INCIDENCE,
THE CHORD ANY THE THICKNESS OfF THE TAILPLANE ARE
INVESTIGATEDe SYSTEMATIC FORCE AND PRESSURE
MEASUREMENTS WERE CARRIED OUT ON SEVERAL TAJLPLANE
MODELS (NACA 0010 StCTION AND FLAT PLATE WITH A
RUOUNDED NUSE) OF RECTANGULAK PLANFORMS AND WITH
SIDLPLATESs THE RESULTS PROVIDE A SURVEY ON THE
MAGNITUDE OF JET=INDUCEU TAILPLANE CONTRIBUTIONS TO
CHANGELS IN STABILITY AND HAY ALLOW TO ESTIMATE
ROUGHLY ENGINE~LFFLUX EFFECTS IN AN EARLY DESIGN
STAWEL OF AN AIRCRAFT, SUME FLUlu=MECHANICAL

ASPECTS OF THE SPREADING AND INTERFERENCE OF INCLINED
JETS ARE DISCUSSEUe THE TESTING INSTALLATION ANV
PERFORMANCE ARE BKIEFLY DKESCR]BEDe (AUTHOR) (V)
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UnNCLASSIFILED
uOC REPORT BIBLIOGRAPHY SEARCH CUNTROL NOo /40MO7

AU=725 746 1/3
CORNELL AERUNAUTICAL LAb [NC BUFFALU N Y

THE GeNERATION UF A MILITARY sSPeCIFICATION
FUR FLYING QUALITIES OF PJLUTED V/STOL
AIRCRAFT=1IL=F=8330U, ' (V)

DESCRIPTIVE NOTE! FInAL REPTs APR 66=MAR 71,
APK 71 4ip KEY DAVIVD Le

REPTe NGe CAL=BB=2920=F=]

CUNTRACT: AF 33(615)=3736,y F334615=70-C=1322

PROU: aF=~698DC

MUNITOR: AFFDL TR=71=23

UNCLASSIFIED KEPORT

DLSCRIPTORS: (eVERTICAL TAKE=OFF PLANES,
SPECIFICATIUNS)y (*SHORT TaKe=0FF PLANES,
SPECIFICATIONS)y PERFORMANCE(ENGINEERING),

FLIGHT CuNTROL SYSTEMS, STABILITY 'R

THE DUCUMENT DESCKIVES A FOUR YEAR EFFORT WHICH LED
TU THt ADOPTIUN OF A NEW MILITARY SPECIFICATION
MiL=F=83300, *FLYINu QUALITIES OF PILOTED

V/STOL AIRCRAFT'y, AND THE PUBLICATIGMN OF A
SUPPOKTING DOCUMENTs 'BACKGROUND INFORMATION AND
USEK GUiDL FOR MIL=F=83300, MjLITARY

SPECIFICATION » FLYING QUALITIES OF PILOTED

V/STOL AIRCRAFTY (AFFDL~TR=70=88).

INCLUDED IN THE REPURT IS A ASSESSMENT OF THE
STATUS OF V/STOL FLYING QUALITIES RESEARCH AND

RECOMMENDATIONS FOR FUTURE wORKe (AUTHOR) (V)
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UNCLASSIFIED
VDG REPORT BIBLIOGRAPHY SEARCH CUNTROL NO, /740M07

Av=726 103 173 20/ 4%
NORTH AMERICAN ROCKMNELL CORP (05 ANGELES CALIF LOS ANGELES
Dly

AERQDYNAMPC STABILITY AND CONTRUL/WIND
TUNNEL DATA CORRELATION. (V)

DLSCRIPTIVE NOTE: FINAL TECHNICAL REPT. 15 OCT 66=31
AUud 70,
MAY 71 219pP CASTEELIGe Ro
REPTe NGe NA=70<=327=&
CONTRACT: AF 33(615)=5323
PROJ! AF=py88T
MUNITUR: AFFOL TRe/1=3

UNCLASSIFIEL REPORT

PESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,

STABILITY), (SFLIGHT CONTRuL SYSTEMS, VERTICAL

TAKE=GFF PLANES)s wIND TUNNEL MOUELSy HOVERING,

POWERy INTERFERENCEs AERODYNAM]C CHARACTERISTICS)
EXPERIMENTAL DATA (V)
IDENTIFIERS: V=4 AIRCRAFTy Xv=4B AJRCRAFT, XV=

5A AJRCRAFT, v=5 AIRCRAFTy V=6 AIRCRAFT,

KESTREL AIKCRAFT (u)

THE GENERAL OBJECTIVE WAS TO COLLECT AND ANALYZE
AERUDYNAMIC STAoILITY AND CONTRUL DATA FOR THE AV~
4By XVe=S5A, AND P=1127 VTOL CONFIGURATIONSS
CORRELATION AND AWALYSIS OF EXISTING MOpDEL DATA

WERE MADE TO INVESTIGATE HOVER AND TRANSITION
CRARACTERISTICSe PARTICULAR EMPHASIS WwWAS PLACED ON
THE ALRODYNAMIC POWER EFFECTS, SOMETIMES REFERRED Tw
AS INTERFERENCE EFFECTSe UTHER AREAS OF
INVESTIGATION WERE SOMETIMES REFERRED 7O AS
INTERFERENCE EFFECTSs OTHER AREAS OF INVESTIGATION
WERE NONDIMENSIUNAL COEFFICIENTS USED TO PRESENT
VIOL DATA AND WIND TUNNEL TEST TECHNIQUESe wIND
TUNNEL TESTS WEKE CONDUCT:D USING An INLET ONLY MUDEL
AND 4 JET ONLY MODEL TO INVES:JGATE SPECIAL TEST ANV
ANALYSIS PROBLEMS FOR THESE COMPONENTS, THE
AGREEMENT BETWEEN DIFFEREWT SETS OF XVe48 MODEL

DATA WAS, IN GENERAL, FOUND TQ bE POOR. HOWEVER)

THE NONDIMENS])ONAL COEFFICIENTS USED BY LOCKHEED TO
REDUCE TO Xv=4B MUDEL DATW APPEAR TO BE VALID
PARAMETERS FOR THIS CATEGORY OF VTOL AlRPLANE,

THE JET ENTRAINHMENT FLOW wAS SHUNN BY EXPERIMENT TO
BE THE PRIMARY CAUSSE OF THE Xv=48 PUWER EFFECTS»

AND THE Xve48 JET PATH wA> EXPEKIMENTALLY AND
THEURETJCALLY DLTERMINEDe (AUTHUR) (V)
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UNCLASSFIED
VDC REPORT BIBLIUGRAPHY SEARCH CONTROL NOe 7cOMO7V

AV=726 £72 173
FOREIGN TeCHNOLUGY wlV WRIGHT-PATTERSON AFB OHIO

PRINCIPLES OF DESIGN OF VERJICAL TAKEOFF AND
LAnulnG AIRCRAFT, (V)

FEB 71 450pP KURQCHKINIFo Py
REPT, NQ FTO=MT=24=2588=70
PROU? aF=5362
TASK: DlA=T65«09=04

UNCLASSIFIEL REPORTY

SUPPLEMENTARY NOTES: EDITED MACHINE TxANSe OF MQNOe
OSNOVY PROEKTIROVANIYA SAMOLETOV S VERTIKALNYM
VILETOM | POSADKU]s MOSCOW, 1970 PL=352, BY LEE O
THOMPSON,

DESCR{PTORS: (eVERTICAL TAKE=OFF PLANES, DESIGN))»
AIRPLANE NOISE, MATHEMATICAL ANALYSISs WEJGHT,

HOVERING, AIRCRAFT ENGINES, LANDING GEAR, USSR {y)
JUENTIFIERS: TRANSLATJONS (vl

THE BQOK IS DEDICATED TO THE ORAFT DESIGNING OF A
COMPARATIVELY NEiW TYPE OF AIRCRAFT POSSESSING THE
TAKEOFF AND LANVING PROPERTIES OF HELICOPTERS AND
OTHER FLIGHT CHARACTERISTICS) PECULIAR TO AIRCRAFT.
THE CHARACTERISTICS OF THEIK AERODYNAMIC
CONFIQUATIONS BASIC PARAMLTERS, GRAVIMETRIC
CHAKACTERISTICS, AND DESIGNS wlTH VARIOQUS POWER PLANT
CUMPOSITIONS ARE EXAMINED. TURBGPROP (TP) AND
TURBOUET ENGINES (Ty) (URDINARY AND SPECIAL)

WERE USED IN THE COMPOSITION OF THE LATTER BOTH AS
SUSTAINER AND HUISTING, AND As COMPOSITE ENGINES
ACCOMPLISHING IN ONEL UNIT THE ROLE OF THE FIRST AND
THE SECONUe METHOUS ARE GJVEN FUR CALCULATING THE
SPECIFIC VERTICAL TAKEOFF AND LANGING AIRCRAFT

{VTOL) PRUCESSES OF FL.GHT, FOQR EXAMPLE THE

TRANSFER FROM VERTICAL FLIGHT TO HOKIZONTAL FLIGHT
AND CUNVERSELYe (AUTHOR) ()
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UNCLASSIFIED
DOC REPONKT BIBLIGGHKAPHY SEARCH CONT20L NOo /40MO7

AU=728 112 1271 173

SOUTHERN METHODIST UNIV DaLLAS TEx INFORMATION AND CONTROL
SCIENCES CENTER

OPTIMAL AnND SUBOPTIMAL CONTHRGL SYNTHESIS FoOR
MINIMUM TIME VTOL TKANSITIONS 1)

JUN 77U loP NARDIZZIWLOUIS Ke iTARNG)
MING Yo $PARKERSRUBERT Jo ¢
CUNTRACT! F44620~68=(=0023, NSF=uK=5608
PROJ: AF=9L59

MONITGR: AFOSR TR=71=2211

UNCLASSIFIED KEPORT
AVAILABILITY: PuBe IN JEEE TRANSACTIONS ON
AEROSPACE AND ELECTRONIC SYSTEMS VAES=7 N3 P506-520
MAY 71
SUPPLEMENTARY NOTE: PREPARED IN COOPERATION wlTH LTV
AEROSPACE CORPeys DALLAS) TEXs

DESCRIPTORS: (#ApAPTIVE CONTKOL SYSTEMS,
MATHEMATICAL MODELS)y» (®VERTICAL TAKE=OFF PLANES)H
ADAPTIVE COUNTROL SYSTEMS), PARTIAL DIFFERENTIAL
EQUATIONS, INTEGRALS, MATRIX ALGEBRA, FLIGHT
CONTROL SYSTEMS, NUMeRICAL ANALYSIS, FEEDBACK,

OPTIMIZATION (V)
IVENTIFIERS: SCONTROL THEORY, AUTOMATIC CONTROL,
FEEDBACK CONTRoOL (tv)

OPTiMAL OPEN=LOUP AND SUBOPTIMAL CLOSED=LO00P

CONTRULS FOR VTOL AIRCRAFT N A MINIMUM, CL}i{1B=TO=
CRUISE TIME TRANSITION ARE PRESENTED IN THIS PAPEK.
THE OPTIMAL UPENeLOOP CONTROLS ARE SYNTHESJZED BY A

" PROPOSED WRADFENT TECHNIQUE WHICH PROVILES FOR THE
SELECTION OF DESIREV CHANGES IN PHYSICALLY MEANINGFUL
PARAMETERS DURING EACH ITERATJON STEPe THE

SUBOPTIMAL CLOSED=LUOP COWTROLS OVER THE MINIMUM
TIME=TO~CLIMB INTERVALe PIECEWISE~CONSTANT

FEEUBACK WwAINS ANV SWITCHING TIMES ARE SYNTHESILED
FOR MULTIDIMENSIONAL CONTROL VECTORS WHICH ARE LINEAR
COMBINATIONS OF OBSLRVABLE STATESe SEVERAL
CUMPUTATIONAL RESULTS ARE PRESENTED FOR OPTIMAL AND
SURBOPTIMAL MINIMUM TIME CONTRQLS WITH CONSTRAINED AND
UNCUNSTRAINED TcRMINAL FLIGHT=PATH ANGLES®

{AUTHUR) : ()
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UNCLASSIFIED
DDC KEPORT BIBLIUGRAPHY SEARCH CONTROL NO, /40MO7

AD=728 546 173 20/4
ALROSPACE RESEARCH LAB3S WKIGHY=PATTERSON AFB8 ONWIiO

LOW AREA RATIO THRUST AUGMENTING
EJECTORS, )

71 1iP FANCHERIRICHARD o
REPTe Nue ARL=71-0113
PROJ: AF=7116
TASK: 711600

UNCLASSIFIEL REPORT .
AVAILABILITY: PAPER COPY AVAILABLE FROM AMERJCAN
INSTITUTE OF AERONAUTICS ANL ASTRONAUTICSs 1290
AVEs UF THE AMERICAS, NEW YQRK» Ne Yo 0019
$2.00/MFS1400, NO CUPIES FURNISHED BY Dppc OR
NTIS,

SUPPLEMENTARY NOTE: PUBs Iy AlaA FLUID AnD PLASMA
DYNAMICS CONFERENCE (4TH) HELD AT PALO ALTO,
CALIFe 2123 JUN 71, aS PAPER 71=576,

DESCRIPTORS: (eSuBSONJC NOZZLESs ®THRUST
AUGMENTATION),» (®*VERTICAL TAKE=OFF PLANES,
LIFT)s SHORT TAKe=UFF PLANES, SECONDARY FLOW,
VELOCITY, STATISTICAL DISTRIBUTIUNS, MATHEMATICAL

MOUELS, NOZ2LES (V)
IVENTIFIERS: THRUST AUGMENT]Ng EJECTORS,
ENTRAINMENT, VELUCITY PROFILES (v)

THE THRUST AUGMENTATION, LIFT AUGMENTAT]ON AND
NUISE REDUCTION CHARACTER]STICS OF cOmpacT EJECTORS

» MAKE THEM POTENTIALLY ATTRACTIVE FOR PROPULSION LIFT
SYSTEMS, ALTHOUGH IN THE PAST POOR THRUST
AUGMENTATION RESULTS HAVE NEGATED THE OTHER BENEF]TS,
A SYNTHESIS OF AN EJECTOR'S INTERNAL FLOW PHENOMENA
DEVELOPED InN THiIS PAPER INDICATES THAT i# 0VED
MIXING AND DIFFUSION CAN STuUNJFICANTLY INVREASE
THRUTT AUGMENTATIUNe & COMPANION EJECTOR
EAPER MENT DESIGNED FOR RAPID MIXINg CONFIRMS THE
MODEL*S AUGMENTATION PREDICTIONS AND SHOWS REASONABLE
AGREEMENT W[Th UTHER FLOW CHARACTER[STICSe
(AUTHOR) (V)
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UNCLASSFIED
DDC KEPOKT BIBLIUGRAPHY SEARCH CONTROL NOo /40MO7

AD=724. 965 2074 171
AIR VEHICLE COURP SAN DIEGO CALILF

A SLAGTED ROUND JET AT LOW FORWARD SPEED,

(u)
DEC 70 oP STRAND,Te
CONTRACT! DA=3)=124=AR0(D)=3]]
PROJ! (A=220=041102=Bn33=G
MUNITOR: ARKOUD 52748 7=E
UNCLASSIFIED REPORT
AVATLABILITYS PUBe IN JnLe OF AIRCRAFT, VB Ny
P276=279 APR 71
SUPFLEMENTARY NOT&: KEVISION OF REPORT DATED 29 JAN
70,
DLSCRIPTORS: (eVERTICAL TAKE=OFF PLANES, eJET MIXING
FLOG)y FLOW FIELUS, [HEORY, wInD TUNNEL MODELS,
MOUE. TESTS, ANGLE OF ATTACK, VORTICES,y ANALYSIS
OF VARJANCEy VERTICAL TANE=OFF PLANES (V)
JIVENTIFIERS: ®SLANTED ROUND JETS (V)
A NEW THEURY wHICH “aY BE USEp FOR ESTIMATES OF THE
VARIATION OF THE LIFT OF A SLANTED ROUND VET WITH
FURWARC SPEED [S EVALUATED, (V)
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UnCLASSIFIED
VOC REPORT BIBLIOGRAPHY SEARCH CONTROL Nu, /40MO7

AD=730 21 173 20/4
CORNELL ALRONAUVUTICAL LAY INC gUrFALO N Y

DEVELOPMENT OF ADVANCED TECHN]QUES FOR THE
JOENTIFICATION UF V/STOL AJKCRAFT STABILITY
AND CONTRuL PARAMETERS (v)

DESCRIPTIVE NOTE: FINAL REPTs MAY 69=DEC 70,
AUe 71 A59P CHEN ROBERT Te No
EULRICH,BERNARD Je iLEBACQZ, J, VICTOR
REPTe Nuse CAL=BM=282UwF=~]
CONTRACT: NOOO19=69=C=0534

UNCLASSIFIED REPORT

DESCRIPTORS: (eVERTICAL TAKE=OpF PLANES, AERODYNAMIC
CHARACTERISTICS) s (®SHORT TAKE=OFF PLANES,
MATHEMATICAL MODELS)y FLIGHT CONTROL SYSTEMS,
EQUATIONS OF MOTION, FLIGHT PATHSs STABILITY,

HOVERINGy ALGORITHMS (v}
JIDENTIFIERS; *TRANSITIOM FLIGHTs KALMAN FILTERS,
k=22 A[RCRAFT (V)

CONTEMPORARY ANALYSES OF TRANSITION FLIGHT OF v/

STOL AIRCRAFT AKRE BASED ON AEROUYNAMIC pATA

MEASURED IN A WIND TUNNeL OKR ON ANALYTICAL PREDICTION
USING METHODS DEVELUPED FOR CONVENTIONAL AIRCRAFT,
THE VALIDITY AND ACCURACY OF THESE TECHNIQUES FOR
V/STOL AIRCRAFT HAS NOT YET BEEN ESTABLISHED, AND

IT |S ESSENTIAL THAT THEY BE CORRELATED WITH FLIGHT
TEST VATA THROUGH PARAMETER IDENTIFICATION, IN

SPITE OF THE COMPLICATEL NATURE OF v/STOL

DYNAMICS IN TRANSITIONy SOME METHUD OF JDENTIFYING
THESE CHARACTERISTICS S REWUIREDe THIS REPURT
DOLUMENTS THE DEVELOPMEWNT OF JOCENTIFICATION
TECHNIWUES TO MEET THIS REQUIREMENTe THE REPORT

FIRST PRESENTS THt SELECTION OF A MATHEMATICAL MODEL
TO KEPRESENT A V/STUL AJRCRAFT (THE 4=22A).

TH1S 1S FOLLOWED ®8Y A DISCUSSION OF AVAILABLE
IVENTIFICATION TECHNIQUESs BASED UPON A THOROUGH
KNOWLEDGE OF THE REWUIREMENTS OF THIS PROGRAM AND THE
LIMITATIONS OF THE AVAILABLE TECHNIWUES, ADVANCLD
TLCHNIQUES SUJTABLE FOR I1DENTIFICATION OF V/STOL
AIRCRAFT STABILITY AND CONnNTKOL PARAMETERS ARE
DEVELUPEDs (AUTHOK) tv)
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UNCLASSIFIED
UDC REPORT BIBLIUGRAPHY SEARCH CONTROL Nues 740MO7

AV=732 7306 20/4 173
GEORGIA INST OF TECH ATLANTA

VORTEAX SHEODING FROM A TURRULENT JET IN A
ChUSS=#IND, ' "{U)

FEs 71 15P MCHAHOWyHe Mo JHESTER,Do
D tPALFERY s Je Go 3
CUNTRACT: UAHCU4=68=C=000H
MUNITUR:  AROD T=2:18=¢

UNCLASSIFIED KREPORT
AVAILABILITY: PUBe [N JNLe OF FLUJD MECHANICS,
V48 PT1 P73=80 1971

SUPPLEMENTARY NOTE: KREVISIUN OF KEPORT DATED 20 AUG
70.

PESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, ®JET MIXING
FLO%)y WAKEs» TURBULENCE, BLUNT BUDIESH NOZZLE

GAS FLOWs FLAT PLATE MODELS, MODEL TESTS (V)
IVENTIFJERS; ®VORTEX SHEDDING, EXHAUST PLUMES,
*CROSS W#IND PROPERTIES, STROUHAL NUMBER (V)

MEASUREMENTS IN THE WAKE BEHIND TURBULENT JETS
EAHAUSTING FRUM A SOLID SURFACE INTU A CROSS=WIND
INDICATE THAT VORTEA SHEDLING OCCURS AS [N THE CASE

OF FLO® PAST SOLID BLUFF BOULIESe THE STROUHAL

NUMBERS FOR FLOW PAST A CIRCULAR AND A BLUNT JET ARE

IN GUALITATIVE AGRELMENT wITH THOSE FOR CORRESPONDING
SULID BUDIES) PROVIDED THAT THE WIDTH OF THE

SPREAVING JET SUMk DISTANCE FROM THE SURFACE IS USED
RATHER THAN THE JET EXIT PLANE UIMENSION, (V)
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UNCLASSIFIED
DDC REPORT BIBLIUGRAPHY SEARCH CONTROL NO. /20MO7
AD=73¢ g4) 2074 173

ARNULD ENGINEERING VEVELOPMENT CENTER ARNOLD AIR FORCE
STATIUN TENN

FLOn FIELLD MEASUREMENTS OF A JET IN

21 CROSSFLUK WITH A LASER VELOLINETER. ()
; 3 DESCRIPTIVE NUTE: Flwal REFT.,
E | NOYy 71 P “BINTUN,Te We o URS

REPTe NOe AECC=TR=71=192
CONTRACT! F4U600~72=(=0003
PROU: AF=82i9y AKO=PLG14]
TASK: 621907

Ty
P YT 0}
s

S

. i UNCLASSIFIED KEPONT

; ; SUPPLEMENTARY NOTE: PREPARED IN COOPLRATION altH ARO,
E | INCoy TULLAHOMA, TENW,, REPTs WOo ARU=PWT-TR=

% g 71=159,

| OLSCRIPTORS: (eNuZllek GAS FLuW, vELOLITY),

3 (SVERTICAL TAKE=OFF PLANES, JET MIXING FLOW),

* LASERS, WIND TUNNEL MUDELS, FLAT PLATE MODELS,

1 JETS, INSTRUMENTATION, SUBSONIC CHARACTERISTICS,

E | FLOW VISUALIZATIUN (v)
£ 1 IVENTIFJERS: CRODS FLOW, LASLR VELOCIMETERS (V)

: TESTS WERE CONDVCTEWD IN A LuW SPEED WINpD TUNNEL
, (V/SToL) TO MEASURE THE VELUCITY FIELD UF A JET
A ISSUING FKOM A FLAT PLATE WiTH CROSaFLOWe VELOCITY
nE CUMPONENTS wEKE MEASURED #]TH A DUAL=SCATTER LASER

i 1 VELOCIMETER AT EFFECTIVE VELOCITY RATIOS OF 04125 AND
. 0.250, THE DATA YIELDED VeLoCITY VECTORS ALONG
, LINES KNOR#AL TO THE JET CENTERLINE N THREE PLANES
e PARALLEL TO THE PLANE OF SYMMETRYs INDLCATIONS OF

] .

THE FLOW FIELC TURBULENCE WERE ALSO MEASUREUD,
LAUTHOR)

(V:

2.8

g : 177
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UNCLASSIFIED
bOC REPORT BIBLIUGKAPHY SEARCH CUNTROL NGe /740M0O7

AU=733 587 173 6/

NaVAL AIR DEVELUPMENT CENTER wANMINSTER PA AERO MECHANICS

bEP{

AN £VALUATIOR OF SEARCH AND RESCUE MISSION
CHARACTERISTICS, 1))

DESCRIPTIVE NOTE: FINAL KEPTey

NOV 71} baP BRENNANs THOMAS Jo
Bh.To NOoe WNADCmAM=7136

PROU: 4330-3300/202=C/2W45660000

UNCLASSIFIED REPORT

DESCRIPTORS: (eRESCUES, VERTICAL: TAKL=OFF PLANES),
{eVERT|CAL TAKE=UFF PLANES, DEsIuN), AIRFRAMES,
AIRCRAFT ENGINES, PRUPULSIUN, MISSION PROFILES,
HOVEK I NG {u)

IVENTIFIERS: SAR(SEAKCH ANp REsCUE), SEARCH
ANU KESCUE (V)

The REPORT PROVIDES AN OVERVIEW OF THE GENERAL
REQUIREMENTS FOR AN AIRBORNE nESCUE SYSTEM 70 FULFILL
A MILITARY SAR (SEAKCH ANU RESCUE) MISSION,

PROJECTED M]SSIuN AND AIRFRAME/PROPULSION SYSTEM
REGUIREMENTS ARE PRESENTED TO PrOVIUE A BASELINE FOK
INJTIAL DEVELOPHMENT ANALYSESe A STANDARYD

METHOPOLOGY FOR THE CONDUCT OfF DETAILED PERFORMANCE
EVALUATION AND OVERALL MISSIOn ANALYSES ARE PROPOSED
TO DEFINE CRITICAL AREAS IN SAR AIRCRAFT DESIGNSe

AN AIRCRAFT/PROPULSION SYSTEM IS DESIGNED TO
ILLUSTYRATE THE APPLICATIONSe (AUTHOR) (V)
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UNCLASS]FLED
DDC KEPOKT BIBLJUGKAPHY SEARCH CONTROL NU. /40MO7

AD=734 ybs 173
BOEING CO PHILADELPRIA PA VERTOL DIV

CYCLIC PITCH COWNTROL ON A v/STOL TILT
WING AIRCRAFT, {U)

DESCRIPTIVE NOTE: FINAL REPTe MAR 70=MaY 71,

uCT 714 1l4pP KOLESARYCHARLES £+
REPTe NOo 0210=1U3bli=}

CONTRACT! F£33615=7U~C=]0ul
PROJ: AF=4984T
MONITOR: AFFuUL TR=71=9}

UNCLASSIFIEC REPORT

DESCRIPTORS: (®VERTICAL TAKE=OFF PLANES, FLIGHT
CONTROL SYSTEMS), (oFLIGHT CONTRUL SYSTEMS,
SPITCH{MOTION) )y TILT WINGS,

PROPELLERS(AERIAL) Y PROPELLER BLADES,
AEROUYNAMIC CONTROL SURFACES, wIND TUNNEL MODELS)
RARMUNIC ANALYSIS, HUVERING, STABILITY,

TRANSPORT PLANES (V)
IDENTIFIERS: CYTLIC PITCH CONTROL) *TRANSITION
FLIGHT (v}

THE REPORT PRESENTS THE KeY RESULTS OF 4 MOUEL WING
TUNNEL TEST PROGRAM THAT wAS DIKECTED TOWARGDS
INVESTIGATING THE USE OF CYCLJC PITCH PROPELLERS AS
THE LOW SPELD LUNGITUDINAL COWTROL SYSTEM OF A FOUR
PROPELLER V/STOL TILT WiNo TRANSPORT=TYpPE

AIRCRAFT. THE ALMOST LINEAR PITCH CONTROL
EFFECTIVENESS OF THIS SYSTEM THKROUGH TRANSIT]ONAL
FLIGHT AND INaGROUND EFFECT ALONG WITH THE
CORRELATION #ITH THEORY 1S UISCUSSEUs &ND THE
MODLRATE POWER INCRLASE ASSUCJATED wITH TS USE IS
SHOWNe (AUTHOR) (V)
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UNCLASSIFIED
UDC REFURT BIBLIOGRAPHY SEARCH CONTROL NO, /40MO/

AL=734 237 173
BOEING CO PHILADELPnlA PA VERTOL DIV

173 SCALE V/STOL CYGLIC PITCH
PROPELLERSS: RESULTS OF winD TUNNEL

TESTS, (u?
DESCRIPTIVE NOTE: CONTRACTOR TEST REPTe NOV=DEC 701,
FEu 71 157F WIOMAYER EDWARD ;TOMASSONI,
Je

REPTe NOe D170=10040~§

CONTRACT? FA3615~7U=C=}0U0 |

PROJY: &F~09887 ;
MUNITOR: AFFuL TRu71lw9 | =KEFey

UNCLASSIFIELD REPORT

SUPPLEMENTARY NOTE! SEE ALSO REPTe NUe D17U0«10039=1,
AD=734 236

DESCRIPTORS: (wPROPELLERS(AEKIAL)
*PITCH{MOTION) )y WIND TUNNEL MoDELS, MODEYL
TESTSy TILT nINGS, VERTICAL TAKE=OFF PLANES,
FLIGHT CONYROL SYSTENRS, EFFECTIVENESSs POWER,
PROPELLER 8LADES, PRUPELLER HUgS, HOVERING

QESIGN (V)
JOENTIFIERS; escYeLIC PITCH PROPELLERSY TRANSITION
FLIGHT (V)

THE REPQRT PRESENTS THE RESVULTS OF A WInD TUNNEL

TEST PERFORMED IN THE BOEINGevERTOL WIND TUNNEL

OiN A 1/3 SCALE V/STOL 4=BLAVED CYCLIC PITCH
PROPELLER, HAVING A TOTAL ACTIVITY FACTOR OF 640,

THE PROPELLER WAS TLSTED AS BoTn AN ISOLATED
PROPELLER AND A> AN INSTALLED PROPELLER. THE

PRIMANRY OoJECTIVES UF THE TEST WERE TO DETERMINE?

THE EFFECTIVENESS OF CYCLIC PITLH CONTROL FOR
LUNGITUDINAL CONTROL DURING HOVER AND TRANSJTION, THE
CHANGE IN POWER REQUIRED FOR cYCLIC PITCH CONTROL AND
BLADE AND HuB LOAVS FOR USE IN UDESJuN AND FOR
VERJFICATjON OF ANALYTICAL METHODSes (AUTHOR) (V)
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UNCLASSIFIED

VOC REPOKT BIBLIUGKAPHY SEARCH CONTROL NO. /20MO7

AU=734 702 172 173
HUNEYWELL IRC ST PAUL MINN SYSTEMS AND RESEARCH
CENTER

IKF STELP=ANGLE APPROACH! EFFECTS OF
Wikus SYSTEM UATA=RATE, AND CONTINGENCY=

EVENT VARIABLES. (v}
DESCRIPTIVE NOTES FINAL REPT, UL 70=AUG 71,
bECL 71 262P WOLFsJAMES De iBARRETT,
MIKE Feo ¢

REPTe NUo 12571 =FRJ3

CONTRACT NOUO Hmbu=(m0]9!
PROU! WR=213=0641

MUNITURS JANAIR 711406

UNCLASSIFIED KEPORT

DESCRIPTORS; (e]NSTRUMENT LANDINGS, *VERTICAL TAKEe

OFF PLANES), (eHELICUPTERS, TACTICAL AJR

SUPPORT), APPROACH, APPROACH INDICATORS, DISPLAY
SYSTEMSy SIMULATION, AINUy MAN=MACHINE SYSTEMS,

DATA, GLIDE ’ATH SYSTEMS (V)
IUENTIFIERS: UH=1 AIRCRAFT, MAN IN THE LOOP

CONTROL SYSTEMS, H=l AIRCRAFTy STEEP ANGLE

APPROACHES, STEEP ANGWLE LANDINGS (V)

THE PRIMARY OBJLCTIVE OF THE STUDY wAs T0
INVESTIGATE, BY MEAWS OF REALSTIME MANG IN=THE=LUOP
SIMULATION TECHWIWUES, PILOTING PERFORMANCE A4S
INFLUENCED 8Y WINU, SYSTEM DATA=RATE, aAND
CONTINGENCY=EVENT VARIABLES DURING JFR STEEP
APPROACHES wlTH VERTICAL=LIFT AIRCRAFT, BY ALSO
SIMULTANEOQUSLY ©EVALUATING EFFECTS OF DISPLAY=FORMAT,
APPROACH=ANGLE AND MEASUREMENT=NOJISE VARIABLES TO ThHg
EATENT POSSIBLE WITHIN THk SCOPt OF EACH STupY TASK,
AN INCHEASED DEWREZE OF GENERALITY OF STUDY RESULTS
WAS OBTAINEDs A VARIABLE=VELOCITY SIMULATION OF THE
BELL UH=] HELICUPTER SERVED AS THE TEST VEHICLE

IN ALL STUDY TASKSe (AUTHUR) (V)
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UNCLASSIFLED
DOC REPORY BIBLJOGRAPHY SEARCH CONTROL NU. /740M07

AD=735 42y 173
NATIGNAL AERONAUTICAL ESTABLISHMENT OTTAWA (ONTAR;O)

A FLIGHT INVESTIGATION OF LATERAL-
DIRECTIUNAL HANULING QUALITJES FOR V/STOL
AIRCRAFT IN LOW SFEED MANGEUVRING FLIGHT, (V)

9CT 714 151P VOETSCHsK="Hs y JReIGOULD)
De G IMCGREGURDe M,
REPTs NUo NAE={R=549
MONITOR: NRC 12285

UNCLASSIFIEVD KEPORT

SUPPLEMENTARY NQTe: PREPARED IN COOPERATION w]TH CORNELL
RERONAUTICAL LABey INCes BUFFALOy No Yeo
SUPERSEDES Ap~707 63l

DESCRIPTORS: (eVERTICAL TAKFE=0FF PLANES,
HANDLING)y ROLL, MANLUVERABILITY, FLIGRHT

SIMULATORS, FLIGHT TESTING, FL]GHT SPEEDS,

APPRUACH (v)

AN INVESTIGATION TO DEVERM{WE THE RANGES OF VARIOUS
LATERAL=DJRECTIUNAL CHARACTERISTICS REQUIRED TO
PRUVIDE AUEQUATE FLYING QUALITIES FOR TURNING
MANGEUVKES AT LuW SPEED wAS UNDERTAKEN USING AN
AIRSORNE V/STOL AIRCRAFT SIMULATOR. FlvE

PARAMETERS WERE VARIED [N 4 SYSTEMATIC MANNER: THE
DAMPING RATIO, IHE FREGUENCY AND THE RATIO OF THE
ROLLeaNGLE TO THE SIDESLIP-ANGLE IMN THE DUTCH ROLL
MODE, TOGETHER WITH THE DAMPING RATIO AND FREQUENCY
OF THE NUMERATOR WwUADRATIC OF THE ROLL=ANGLE TO
ALLERON=CONTROL=INPUT TRANSFER FLNCTIONS THE PILOTS
PERFURMED A LOW SPEED, VISUAL HANOEUVRING TASK AND
DUCUMENTEY THEIR ASSESSHMENT Of THE (HARACTER]STICS
THROUGH EXTENSIVE CUMMENTS ANp A NUMERICAL RATING,

LALTHYR) (V)
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UNCLASSIFIED
UDC REPORT BIBLIUGRAPHY SEARVH CUNTROL NOe /720MO/

AU=735 834 T 173
BUEING (O PHILADELPHIA PA V&RTOL DIV

WIND TUNNEL TeST UF A POWERED TILT=rOTOR
DYNAMIC MODEL ON A SIMULATEU.FREE FLIGHT

SUSPENSION SYSTtMe VOLUME Vi W)
) DESCRIPTIVE NOTE: FINAL REPTe JAN=JUL 71,
: 0CT 71 209p TOHASSONI s JOHN Eo+ 3TAYLOR,
b ROBERT Be FUELAKMILEON Ne {SCHAGRIN,EDWARD
A . Be |
;| REPTe Nus p213~1U0UD=6
ﬁoﬁ CUNTRACT: F33615=69=Cn1577
b MUNITOR: AFFuL TR=71=26=VO0L=6
Pl "l
¥ UNCLASSIFIED REPORT
E | SUPPLEMENTAKY NOTE: SEE ALSO VOLUME 4, PART 2, AD=
¥ 735 733
b
) DESCRIPTORS: (@VERTICAL TAKE=OFF PLANES, MODEL
e | TESTS), ROTAKY WiNuS» WIND TUNNEL MODELS, FLIGHT
E | TESTING, FREWVENCY, LOADING(MECHANICS), GROUND
2 EFFECT ()
e | IDENTIFIERS: ®TILT RUTOR A[RCRAFT (u)
b1
i THE REPORT PRESENTS THE RESULTS OF A WIND TUNNEL

3 TeST ON A POWERED DYNAMIC MODEL OF THE BOEING M=
e | 160 TILT ROTOR AIRCKAFT WITH 55 FOOT DIAMETER

: ROTORSe THE MUDEL WAS TESTEU IN THE BOEING v/
STOL 20 X 20 FOOT WIND TUNNEL DURING JANUARY=
FEBRUARY 1971 AND WAS SUPPORTED TO SIMULATE FREE

B FLIGHT CONDITIONS WITH MOUNT FREQUENCIES MUCH LOWER
b1 THAN THE OYNAMIC AIRCRAFT FREQUENCIESe BLADE LOADS,
. WING LOADSy FLYING WUALITIES AND SKITTISHNESS IN

; GROUND EFFECT DATA WERE OuTAINEDe (AUTHOR) (V)
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UNCLASSIFIED
UDC REPOKT BISLIOGRAPHY SEARCH CONTROUL NU. 740MOY/

AD=736 247 174
HUNEYWELL INC ST PAVUL MINn SYSTEMS aAND RESEARCH
CLNTEK

DISPLAY AND KELATED SYSTEM REQUIREMENTS FUR
IFR STEEP-APPROACH. W)

DESCRIPTIVE NOTE: Flwal REPTe nNOV 67=AUG 71,
JAN 72 176P WOLF ¢y JAMES Do

REPTe NCe 12571=FRHY

CUNTRACT! NOUDI4=68=C=0191

PROU: NR=2]3=081

MUNITOR: JANAIR 71106

UNCLASSIFIED REPORT
DESCR(PIORS; (*DISPLAY SYSTEMS, ¢INSTRUMENT

FLIGHT)y (eFLIGHT INSTRUMENTSy ®VERT[CAL TAKE=OFF
PLANES) s INSTRUMENT LANDINGS, APPROACH INDICATORS,

APPROA(H, HELICOPTERD, SIMULATION (V)
IVENTIFIERS: UH=1 AIRCRAFT, xVa5 AIRCRAFT, H=}
ATKCRAFT (Ul

THE OBJECTIVE WAS TO ESTABLISH DISPLAY INFORMATION
AND SUBSYSTEM REQUIREMENTS FUR MANUA LY CONTROLLED
STEPP=ANGLE AFPKOACH ANU LANDING UNDER IFR FLIGHT
CUNUDITIONS %ITH VERTICAL=LIFT AIRCRAFT,
INVESTIGATIUNS WERE CONDUCTED AS A SERIES OF
ITERATIVE ANALYDES aND THg KEAL=TIME MAN«IN=THE=LOOP
SIMULATIONS TC EVALUATE SELECTEU DISPLAY FORMATS,
THEMSELVESs AS #ELL AS THE tFFECTS WHICH RELEVANT
SYSTEH AND ENVIRONMENTAL VARIABLES HAVE UPON PILOTING
TASK PERFURMANCts ALTERNATIVE OISPLAY FORMATS WERE
INITITALLY TESTED UNDER [DEALIZED FLIGHT CONDITIONS.
THE TESTING OF SELECTED FURMATS WAS THEN CONTINVED

IN A SERIES OF SIMULATIOM STUDIES I WHICH SYSTEM AND
ENVIRUNMENTAL CHARACTERISTICS WERE SYSTEMATICALLY
INTROUUCEL TO DETERMINE THEIR INDIVIDUAL AND
INTERACTIVE EFFECTS UPON PILOTING PERFORMANCE.
(AUTHOR) (v
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' UNCLASS]FIED
LUDC REPORT olBLIUGRAPHY SEAR(H CuNTROL NO. /20M0/

AD=730 537 173
NAVAL POSTGRADUATE SCHOOL MUNTEREY CALIF

PROGRAMMED PILOTAGE AS A MEANS OF [MPROVING
RUTURCRAFT PEKFORMANCE [N LEVEL FLIGHT, {v)

. DESCRIPTIVE NQTE: MASTER'S THESIS»
SEP 71 49p WILDHMANIROBERT ALAN

R SRR e o LB

UNCLASSIFLED REPORT

DESCRIPTORS; (eVERTICAL TAKE=OFF PLANES, eFLIGHT
CONTROL SYSTEMS)y FLIGHT SPEEDSs OPTIMIZATION,
FOLDING HELICOPTER RUTORS, HELJCOPTERS, TILT

WINGSy HOVERINGs AIRSPEED )
JOENTIFIERS: TRANSITIONAL FLIGHTy DESIGN CRITERIA
2 *PROGRAMMED PILOTAGE (V)
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AIRFRAME DRAG REDUVUCIION AND ENGINx DUCT DESIGN,

WHILE NECLSSARY Tu THE IMPROVEMENT OF PERFORMANCE,
CANNOT ALONE OFFSET THE AEROUDYNAMIC LIMITATJONS
INHERENT N ROTARY wING FLIGHTe THE LATTER, WHICH
HAVE BECOME PREVOMINANT WITH THE ADVENT OF H]IGH
OUTPUT TUKBOSHAFT ENGINES MUST THEN BE OVERCOME BY
OTHER MEANS DJISCUSSED In THIS PAPER. PROGRAMMED
PILOTAGE TECHNIWUES WHICH UVILIZE REALTIME FLIGHT
DATA TO VARY AERKODYNAMIC PAKAMETERS ARE INVESTIGATER
AND INCORPORATED IN THE PRELIMINARY DESIGN QOF A HIGH~
SPEED ROTORCRAFTs THE ROTOR SPEED AnND THE
CONTRIBUTJON OF LIFT FROM Ao FIXED WIMG ARE THUS
OPTIMIZED THROUGHOUT THE FLIGHT ENVELOPE, THESREBY
GREATLY ENHANCING LLVEL FLIGHT SPEED CHARACTERISTICS.
{AUTHOR) (v
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UNCLASSIFIED .

LOC REPOKT BIBLIOGRAPHY SEARCH CUNTROL NOe /20MO7

.AU=736 825 173

BOEING CO PRILAVELPRIA PA VeRTOL DIV

WIND TUNNEL TEST UF THE AERODYNAMICS AND
DYNAMICS OF ROTUR SPINUP, STOPPING AND
FOLDING ON A SEMISPAN FOLDING TiLT=ROTOR
MODEL - YOLUME Vil

(u)
DESCRIPTIVE NOTES FINAL REPT. JAN=JUL 71,
GCr 71 402P VAN WAGENSVELDDIRK {MCHUGH,
FRANK Jo jDELARM,LEUN No {LAPINSKI,wALTER
Le $MAGEE,JOHN Po
REPTe NOo 0213=10000=7
CONTRACT! F336]15=69=(=}577
MUNITOR: AFFODL TR=7i=62"VO0lLw?
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: REPORT oON pESIGN STUDIES AND
MODEL TESTS OF THE STOWED TILT RUTOR CONCEPT.
SEE ALS0 VOULUME 64 Au=735 633e
DESCRIPTORS: (wROTARY WInGS, MpDEL TESTS),
{®VERTICAL TAKE=OFF PLANES, MODEL TESTS}, WIND
TUNNEL MOUDELS, 3CALE, STRUCTURAL PROPERTIES,
AEKODYNAMIC CHARACTERISTICS,
LOADING(MECHANICS) (V)
JOENTIFIERS; TILT ROUTGR AIRCRAFT )

WINu TUNNEL TEST DATA OBTAINED wlITH A 1/9=SCALE
SEMISPAN, UNPOWERED, DYNAMICALLY=SCALED MODEL 213
STOWED/TILT ROTUR ARE REPORTEpDe THE OBJECTIVES OF

THE TESTS WERE TO OuYAIN AEROPYHAMICs STRUCTURAL, AND
DYNAMICS DATA DURING THE SPINuUP, FEATHER AND BLAOE

FOLD (YCLES OF THIS VEHICLEs (AUTHOR) (V)
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UNCLASSIFIED

bDC REPORT B(BLIVOGKAPHY SEARCH CUNTROL NGe /20MO7

AU=602 730 §173
LINGeTEMCU=VOUGHT INC DALLAS TEZA LTV VOUGHT AERUNAVIICS
DIv
AC=]H2A VTOL TRANSPURT PROGKAMS® (V)

DESCRIPTIVE NOTE: MONTHLY PRUGRESS REPT, NO, 54 FOR JUN
6be
JUN b i9p
CUNTRACT AF 33(657)=7868

UNCLASSIFIED REPORT

DLSCRIPTORS: (®VERTICAL TAKE=OFF PLANES; eTRANSPORT
PLANES)» SCHEDULINGy RESEARCH PROGRAMH

ADMINISTRATION, MAINTENANCE, ACCEPTAWILITY,
PERFURMANCE(ENGINEERING), DESIGN, GRUUND SUPPORT
EQUIPMENT, SPARE PARTS, TRAINING DEVIKES, FLIGHT

TESTING (u)
IDENTIFIERS: C=142 AIRCRAFT (V)

CONTENTS: DEVELUPMENT OF XC~=142A AND
FABRICATION OF FIVE PHOTOTYPE MODELS:
FABRICATION OF MOCKUP; GRQUND TESTS:
ENGINEERING DATA; DeSIGN DATA; FLIGHT
TESTi REPORTS: SPARE PAKTS FOR FIVE
PROTGTYPE AJRPLANES: DEVELOPMENT AND
FABRICATION OF AGE! SPARE PARTS FOR AGE:
TRAINING AND TRAINING EWUIPMENT; ANV

CONTRACTOR SUPPURT OF FLIGHT TEST PROGRAM. )
187
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UNCLASSIFIED
LOC KEPORT BIBLIOGRAPHY SEARCH CUNTROL NO. /40MO7

AU~822 78 171 173
PRKINCETON UNIY N u

THE PRINCLTON PENNSYLVANIA ARMY AVIONICS RESEARCH
PrOuRAM, {v)

DESCRIPTIVE NOTE: ANNUAL REPTe Nfo 1, | JUN 66=30 MAY

67,
vt 47 47p VUKES s THEODOR A+ ;DURBIN

ENOCH Je jGRAHAM,FRANK De $SCHMITZ,FREDRIC
HO:DHARKOFF|EUGENE Ve

CONTRACT! DA=28~=UY43=AMC=U024121{E)

PROU! CA=lnl=206U1=A219

TASK: 1H|=20601~=A2i9=07

MONITOR: ECOM 02412~

UNCLASSIFIEV KREPORT

DLSCRIPTOKS: (eH&lLICUPTERS, eFQRMATION SLIGHT),
(®VERTICAL TAKE=UFF PLANES, ¢AERUDYNAMICS),

(#INSTRUMENT LANUINGS, HEL[COPTERS),

(*AERONAUTICS) VERTICAL TAKE=OFF PLANES),

CONTROLY THEORY, DYNAMICSy DECELERAT]ON, TAKE=

OFFy EwUATIONS OF HMOTION, VvISIGILITY, FLIGHT

PATHS {u)
IVENTIFIERS: ®aAVIONICS (V)

THE EFFECT OF HELICUPTER vYNAMICS AND

CONTROL CHARACTERISTICS ON FORMATION FLIGHT

IS A THEORETICAL 5STUDY OF THE TRAJECTORY LANS WHICH
AREL USED 10 DEFINE A FOLLOWER+S NOMINAL POINT AND THE
CONTROL LAWS wHICH VETERMINE THE FOLLOWER®S REQUIRED
ACTIONe EFFECT UF MANEUVERS [y INCLUDED [N THIS
EFFURT TO PHRUVIDE FUNOQAMENTAL INFORMATION ON WHICH TO
BASE THE UVEVELOPMENT OF IFR FORMATION FLIGHY
EwUIPNENT FUR THE ArMYe LANDING CONTROL

THECRY FOR DECELEKATING VTOL AIRCRAFT s AN

ATTEMPT Tu OBTAIN OPTIMAL TRAJECTORIES FQR
DECELERATING LANDING ANV ACCELERATING TAKE-OFF
MANEUVEKS. THE LFFECT OF ACCELENATION, AERODYNAMIC
CUNSTKAINTS, AND TERMINAL CONSTRAINTS ARE INCLUDED IN
ThE PROBLEM FORMULATION, SIMPLIFIED EQUATIONS OF
MOTION AREL OEVELOPED AND POSS|BLE SCHEMES FOR THEIR
SULUTJON ARE INVESTJIGATED IN THIS START TOWARD
PrROVIDING INFORMATION ON ;yHICH UEVELOPMENT OF
GUIDANCE tQUIPMENT CAN BE BASEDe A SYSTEM

STUuY OF LOw VISIBILITY APPROACH AND

LANUING 1S5 AW EFFURT TO COMBINE THE CONTROL
CHARACTERISTICS OF HELICOPTERS wlTH THE PERFQORMANCE
CHAKACTERISTICS OF IHE PILOT 7O DETERMINE GUIDANCE

PARAMETERS NELDED FUR LUW VISIBILITY APPROACHES (U}
188
UNCLASS T IED /20M07
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UNCLASSFIED
vOC KEPORT bIBLIUGRAPRY SEARCH CONTROL NOe 740M0/

AD=823s 270 173 2074
AIR FORCE INST UF TtCH nRIGHT-PATTERSON AFB OHIV SCHOOL OF
ENGINLERING

SIMPLIFIEVD APPRUXIMATIONS OF [NTERFERENCE EFFECTS On
JET V/STOL AIRCRAFT. (V)

DESCRIPTIVE NOTE: MASTER'S THESIS
MAK 68 96P ARCHINOIDAVIVD THOMAS
REPTs NO» GAM/AE/b68=2

UNCLASSIFIED REPORT

DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES, GROUND
EFFECT)y STABILITY, SHORT TAKE=OFF PLANES, LIFT,
HOVERINGs PITCH(MOVIUN), COMPRESSIBLE FLOW,
MATHEMATICAL PREDICTION, TLMPERATURE, AERODYNAMIC
CONFJGURATIONS, APPRUXIMATION(MATHEMATICS),

CORRECTIUNS, COMPUTER PROGRAMS, THESES ()
IDENTIFIERS: ®JET INTERFERENCE EFFECTS, TRANSITION
FLIGHT (vl

A SEMI=EMPIRICAL APPROACH IS uStD Tu PREDICT
PLRFORMANCE LOSSES AND PITCHING MOMENTS CAUSED BY
INTERFERENCE EFFECTS ON DIFFERENT AIRCRAFT PLANFORMS
In HOVER ANu TRANSITIONs DIFFERENT AIRCRAFT
PLARFURMS, AND VARIATION OF THE JET EXKAUST
COMUINATIUNS MAKE THE PROpLEM OF PRLDICTING
INTLRFERENCE EFFECTS DIFFIculte THE INDUCED FLOW

YHAT CAUSES THE PERFGRMANCE L0SSES [N HOVER IS
SUPERiHPOSEL ON THE FREE STREAM FLOw TO DETERMINE THE
INTERFERENCE EFFECT> ON PERFORMANCE AND PITCH DYRING
TRANSHMISSIONS Ay EMPIRICAL FACTUR s USED TO

CORRECT FOR THE COMPRESSIwIiLITY AND TEMPERATURE
EFFECYS OF THE JET EXHAUSY ON THE INOUCLD FLOW.
RESULTS ARE COMPUTEDL ON THE 1gM 7094 COMPUTER.
(AUTHQR) (V)
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UNCLASSIFIED
00C REPOKT BIBLIUGKAPHY  SEAKCH CGHRTROL NOe /40MO7

AD~833 396 $1/3 P VA 1471
AIR FORCE INST OF TECH aRIGHT-PATHERSON AFB OHID SCHOOL OF
ENGINEERING

THE APPROX:MATE LONGITUDINAL STAB3LITY DERIVATIVES UF
A VECTCRED THRUST VTOL. (u)

DESCRIPTIYE NOTE! MASTER'S THES! .
MAR b8 154P wINTERS ¢+~ tARLES Ps ¢
REPTe NCe OLAMS/AE/68¢]]

UNCLASSIFIED REPORT

DLSCRIPTORS: (eVERTICAL TAKE=.zF PLANES, AERODYNAMIC
CHARACTER[STICS)y (®JET FIGHTLx5, STABILITY),
SUPERSONIC PLANE>, PITCH(MUT . 7y THRUST,
PEKFORMANCE(ENGINEERINGY, LI“Y, ACCELERATION,
HOVERING, EQUATIONS OF MOT]O=¢ DRAGy COMPUTER
PRUGKAMS, NONLINEAR SYSTEMS, DOWNWASH» THRUST,
WEIGHT, ANGLE OF ATTACK, THCoESy HATHEMATICAL

ANALYS]S (U)
JOENTIFIERS: Pe1127 AIRCRAF: TRANSITION FLIGHT,
PRESSURE GRADIENTSs COMPUTLR ANALYSIS (V)

ThE OBJECTIVE OF THIS STUDY WaS TO INVESTIGATE THE
STASILITY DERJVATIVES AND THE STABILITY OF THE
VECTORED THRUST P=1127 AlXPLANEe EXPRESSIONS

WERE DERJVED FOR THt DEXIVATIVESe THE PERFORMANCE,
DERIVATIVES AND STABILIIY WERg FOUND FOK BOTH AN
ACCELSRATING ANO NONACCELERATING TRANSITION FROM
HOVER TO CONVENTIONAL FoLIGHT. THE RESULTS OF THE
ACCLLERATING TRANSITICH WeRE CcOMPARED TO VALUES
AVAILABLE FROM HAWKER S(ODELEY: BOTH

TRANS{TIONS WERE UNSTABLE FOR MANY AIRSPEEDS BUT THE
TIMES TC UOUBLE AMPLITUDE WERE SUCH THAT A PILOT

COULD CONTROL THE AIRPLANL, (AUTHOR) (V)
190
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O0D0C REPOKRT B1BLIVUGRAPHY SEARCH CUNTROL NOe /40MO7
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Ab=867 4C¢ 1/3
SYSTEmS TECHNULUGY (INC HAWTHORNE CALIF

© e —

ANALYSIS uF VTOL HANDLING QUALITIES
REQUIREMENTSe PART Ile LATEKAL®"
DIRZCTIONAL HOVER AND TRANSJTIONe (V)

T

Agas
v

DESCRIPTIVE NOTE: FInAL REPTe gUL 68=JAN 70,
FEw 7U 234P CRAJLISANUEL Jo CAMPBELL,
ANTHOWNY
REPTe NUe STI=TR=lble}
CONTRACT! AF 33(615)=37236
; PHOJU: AF=6980C
i TASK! 6980C0Y
MONJTOR; AFFOL TR=07=}79«Pi=2

UNCLASSIFIEL KEPORT
; SUPPLeMENTARY NOTE: SEE ALSO PART 1, AD-d45 145,
y DESCRIPTORS: (eVERTICAL TAKE=OFF PLANES,

HANDLING), HOVERING, PITCH{MUT[UN),
i PILOTS, PERFORMANCLIHUMAN), FLJOGHT CONTROL

%

b SYSTEMS, MATHEMATICAL ANALYS|S (V)
i IVENTIFJERS; TRANSITION FLIGHT, CLOSED (UOP

! CONTROL SYSTEMS (v)

ANALYSES OF AVAILABLE HANULING WUALITIES DATA WERE
PERFORMED TO CETERMINE LATEKAL/DIRECTIONAL DYNAMIC
REQUIREMENTS FOR VTOL AIRCRAFT IN HOVER AND L OW
SPEED FLIWHTs THE BASIS FOR THIS TRLATMENT |S AN
EXAnIWATION OF THE PILOI/VERIcLEL AS A CLOSED=LOUP
SERVO SYSTEMe THE QUASI-LINLAR PILOT DESCRIBING
FUNCTJON IS APPLIEDe THE HESULTS OF THE STUDJES
SUGGEST THAT THE PRIMARY FACTORS IDLNTIFYING
SATISFACTORY AND UNACCEPTABLE HUVER MODE DYNAMIG
FEATURES ARE KELATED TO THE CLOSED=~LOOP DEFICIENCJIES
DETAILED CONSIDERATION ]S MADE VvF THE CONTROL TASK
AND PILOTING FUNCTIUNS IN TRANSITION FLIGHT. THE
RESULTS OF THIS GENERIC ApPRAJSAL ARE EvOXED TO

PRSI DRI P -

o r—— s B

o CONFIRM AND JUSTIFY PRELIMINARY LATERAL/DIRECTIONAL
g REWUIREMENT FOR CUNTROL In TRANSITION,
. (AUTHOR) (V)
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UNCLASSIFLED
LUC REPORT B1BL[UGRAPRY SEARLY CuNlaul NO, /L0MO7

AD=87] 154 173 4/ ¢
NURTHROP (ORP HANTHURNE Caltf AJRCRAFT pjVv

A STUUY 0OF V/STul GroUNUL=wLASED »>IMULATION
TECHN]QUEDS . {u)

DESCRIPTIVE NuTe: FlwAlL REPT, | FEB &8=] JAN 70,
APR  7C 54P SINACOKRIyJOHN Be

REPTe Nyse NORwH9-1068

CONTRACT: UAAJU2=6L-C=ULIY

PROJ! pA=l=F=]522U04=a=]Y2

TASN; |=F=162204~A~14233

MUNETUR: USAAVLABS T=/0=1¢

UNCLASSIFLIEL KEPORT

CESCRIFTUKRS; (eVERITCAL TAKRE=-OFF PLANES, oFLJGHT
SIMULATORS ), [sHELICUPTERS, #LIGNT SIMULATORS),
SIMULATION, MOTIUNy PEKCEP)ITUN(PSYCHULOGY )

VISPLAY SYSTEMS,y PILUTSy SHOnRT TAKE~UFF PLANLS (v)

Tng PyRPOSE UF 1HE STUDY 1S Tu LEFINE THE

SIMULATION CHAKACIEKISTICy nbEpUIRED Tu ESTABLISH THE

SIMULATOR AS A RELIABLE AwD valliD TuOL IN THE

DeVELUPMENT UF v/STUL AJRCRAFT AND HELICOPTERS.

A FLIGHT SIHMULATOK cMPLUY NG THe POINT L]JGHT SOURCE

PKINCIPLE TU GENERATE A VISUAL ulSPLAY wAS USED IN

THESE STUOLIESs PREVIOUS STUUIES OF A JET=LIFT V/

STOL AIRCRAFT IN THIS SIMULATQGR UNCUVERED A PILVUT=-

VERICLE PLRFORMANCE DEFICIENCY LvURING LATERAL

MANEUVERS, KESULTING [N A NAUGEW REACTION WhICH

LIMITED PLILOT PARTICIPATIUNY [N THE PRESENT

INVESTIGATION, hnuMAN MOTION PERCEPTION aAS STUDIED, ‘
ANL SULUTIONS TU [HIS PILLT=VEH|CLE PERKFORMANCE

DEFICIENCY wEKE EVOLVED BY THE USE OF A MOVING OASE.

THE RESULTS UEMUNSTRATEY 1HAT EFFECTIVE SIMULATION

1S POSSIBLE #HEN CERTAIWN CONSTRAINTS ARL OBSERVED. \
THE BEST CONSTRAINTS OF THE DRIVE MECHAN]SM WERE

DETLRMINEY cXPEKIMENTALLY AnD WERE COMPARED wiTH

THOSE IMPLIED FROM PHYSIOLOulcAL CONCEPTS OF HUMAN

MGT10H4 PERKCEPTIUNS A SInHULATION VALIDATION !
RATIONALE WAS ALSU UEVELOPEy TO ASSIST THE PILOT IN

HIS EVALU2ZTIONSe AN EXAMPLE OF THIS IS DESCKIBEV
TUGETHER wITH A DISLUSSION OF SUME LIMITAIONS.
(AUTHOR) tv)
%
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UNCLASSIFIED

UDC REPORTY BIBLJUGKAPHY SEARCH CONTROL NO. /40MO7

AD=871 424 173
PRINCLTON UNIY W J VEPT OF AEROSPACE ANUD MECHANICAL
SCIENCES
FEEUBACK CONTKOL OF VTIOL AIRCRAFT, {Vv)

DESCRIPTIVE NOTE! FINAL REPT e
APR  7u 69P DUKESsTHEODOR 40
CUNTRACTS ULA=44=177=AMC=47(T)
PrOJ: pDA=lewfFelg2l08~iw]H42
TASK | =Fw]6220H4=A=142323
MUNITUR; USAAVLABS TR=69=9¢

UNCLASSIFIED REPONRT

DESCRIPTORS! (eVERTICAL TARE=GFF PLAWES, FLIGHT
CONTROL SYSTEMS), (®FLIGHT CONTROUL SYSTEMS,
FEEDBACK), TRANSPOKRT PLANES, TILYT WINGS,
AEROVYNAMIC CHARACTERISTICS, STABILITY, AIRPLANE

et

MODELS, SCALE (U}
JOENTFIERS: XCo1492A AJRCRAFYTy C=142 AIRCRAFT,
*TRANRSITION FLIGAT,y ®FEEUBACK CONTROL (V)

AN APPROXIMATIVE ANALYSIS AND DISCUSSION IS GIVEN

OF THE BEHAVIOR OF POLES ANv 2ERKOS CHARACTERIZING THE
LONGITUDINAL DYNAMICS OF VTOUL AJRCRAFT N

TRANS]TIONe IN FEEDuUACK OLS|GNs IT JS A DESIRABLE
GUAL 70 CKEATE A UOMINANT ATTITUGE RESPONSE MODE
WHICh 15 SEPARATEUL IN FREGUENCY AND VARJES L{TTLE
THROUGHOUT THE TRANSITION, JHE INVESTIGATION
DEMONSTKATED THAT THIS wOAL CAN BE ACHIEVED AT FIXED
OPERATING POINT> IN TRANSITION #ITHOUT ACCURATE PRIUR
KNOWLEDGE ABOUT THE BEHAVIOx OF THE STABILITY AND
CONTROL DERIVATIVES DURING TRANSITIONs IN THE
LONGITUDINAL DEGREES OF FRELDOM, PITCH ATTITUDE AND
PITCH RATE FEEDBACK SERE USED, IN THE LATERAL~
OIRECTIONAL DEGREES OF FREEUOM, THE SAME GOAL WAS
ACHIEVED BY USING YAN RATE, ROLL ANGLE, AND ROLL RATE
FEEUBACKs THE GAINS HERE VDETERMINED BY AN

APPROAIMATE PRICEUURE. LONGITUD/[NAL AND LATERAL"™
CIRECTIONAL EXPERIMENTS WeRE PENFORMED WJTH A 0ol
SCALE MODEL OF THE XC=1424 TILT=WING VTOL

AIR(CRAFT, PULSE RESPONSES OF THt FREE=FLYING MODEL
ARE PRESENTED. (AUTHOR) (v)
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UNCLASSIFIED
DUC KEPGRT BIBLIVGRAPHY SEARCH CuNTRUL NO, /740MO7

AD=873 w37 173 )
NORTHROP (OKP HAWTHURNE CALIF AIRCRAFT piIv

APPLICATION OF THE NORTHROP RoTATIONAL
SIMULATOR TO HELJCOPTERS ANp v/S5TOL
ALRCRAFT (USER'S> QUIDE) » (V)

DESCRIPTIVE NOTE! FINAL REPTa. | FEQ &B=] JAN 70,
MAY 70 9P SINACORI)JOHM Be ¢

RePTe NO«e NOR=70-4

CONTRACT! 0DAAJOZ2=-48=C=00]9

PROU? UDA=|=F=152204=A=]42

TASK: 12Fe362204=A=14233

MONITOR; USAAVLABS TR=70=~2¢4

UNCLASSIFIED REPORT

DLSCRIPIORS: (eFLIGHT SIMULATORSy OPERATINN),
(OHELICOPTERSy FLIGHT SIMULATORS)s (@YERY (CAL
TAKE=OFF PLANESy FLIGHT SIMULATOKS), EXPERIMENTAL
VESIGN, viISUAL SL6WALS, MATHEMATICAL MODELS,
INTERFACES (v

THE PURPOSE OF THE UVOCUMENT 15 TO SUGGEST

GUIVELINES TO BE USED IN VEVELOPING SOFTWARE
INTCRFACE COMPUTATIUNS 50 AS 10 EFFECTIVELY INTEGRATE
THE PILOT AND MATHENATICAL VEHICULAR REPRESENTATION
10 THE NOKTHROP ROTATIONAL SIMULATOKe A

DESCRIPTION OF ALL KREY ELeMiNTS AND THEIR PERFORMANCE
AND CPERATING CHAKACTERISTICS IS5 INCLUDEDs PAST

USEs AND PRUJLCTED FUTURE USES ARE ALSO GIVEN.

SUMEL vALIDATION METHOPS ARE DESCRIBED wiITH
SUGGLESTIONS FOR THEIR USEs SUGGESTEU INTERFACE
MECAANIZATIONS ARE GIVEN wHICH PROVIDE EFFECTIVE
VISUAL AND MOTION STIMULI cuMpATIBLE W]TH SENSORY
CHARACTERISTICSe A KATIUNALE FOR THE USE OF MQTION

IS INCLUDEDe A WETHOD 15 uUTLINED WHICH ASSSTS

THE USER IN ASSESSING THE PROgAuILITY OF SUCCESS IN
ANY DESIRED SIMULATION ANy PREPARATION OF AN
EFFLCTIVE EXPERIMENVAL DESIGN, (AUTHOR) (V)
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UNCLASSIFIED

DUC REPORT BIBLJOGKRAPHY SEARCH CONTROL NOs /40MO7

AD=873 82} 147¢ 2074 173
ARMY aVIATION MATERIEL LABS FORT EUSTIS va

SUITAQILITY OF A DRAG SPHERE ANEMOMETER FOR
MEASUREMENT OF VTOL AIRCRAFT pOwNwASH, (U

DESCRIPTIVE NOTE?S TECHNICAL NOTE,
JUnN U 27p STANTONIRUSSELL O+ 3
REPTe NQs USAAVLABS=TN=4

UNCLASSIFIEL REPORT

DESCRIPTORS!, (sANEMOMETERS,

PERFORMANZE (ENGINEERING))s (oVERTICAL TAKE=OFF

PLANES, *DUWNWASH)y wIND, DRAG, SPHEKES,

MEASUREMENT, HELICUPTERS, HOVERING (u)

TESTS WERe CONDVUCTED ON A SIMPLE, LUW=COST DRAG
SPHERE ANEMOMETER TO DETERMINE ITS SUITABILITY FOR
MEASURING WIND VELOCITIES IN THE VICINITY OF VTOL
AIRCRAFT Awb HELICOPTERSe A DRAG SPMERE ANEMGMETER
1S A PEVICE FOR DETERMINING WIND VELOCITY BY
MEASUKING THE DRAG FORCE ACTING ON A SPHERICAL B0DY
OF KNGwWN YRAG COEFFICIENTs THE URAG SPHERE
ANEMOMETER, AS TESTED, WAS FOUND TO BE CAPABLE OF
MEASURKING WIND VELOCITIES AND DIRECTION IN ONE PLANE
OVEK A SPLED RANGE OF 10 TO 110 MPH.

INSTRUMENTATION ACCURACY wAS FOUND TO BE PLUS OK
MINUS 2¢5 MPh IN THE SPEED KRANGE OF 10 TO 5U MPH AND
PLUS OR MINUS 7% IN THE SPEeD RANGE OF 50 TO 110
MPHe DIRECTIONAL ACCURACY WAS FUUND TO BE
APPROXIMATELY PLUS UR MINUS 3¢ DEGs AT LOW WIND
SFEEDSs PLUS OR MINUS J0 pEGe FOR SPEEDS FRUM 3U TO
6G MPHy AND PLUS OR MINUS 5 DEGe ABUVE 60 MPH. UN
THE BAS1S OF THt RELATJVELY UNSOPHISTICATED TESTS
PERFORMED, THE DRAG SPHERE ANEMOMETER 1S CONSIDERED
TO BE SUITAeLE FOK MEASUR:MENT OF DOWNWASH VELOCITIES
IN CLOSE PROUXIMITY TO HUVERING VTOL AIRCRAFT, IF
RequlnEv, THE UPPER END OF THE USABLE SPEED RANGE
COULD BE EXTENDED TrROUGH AUDITIONAL WIND*TUNNEL
CALIBKATIUNe (AUTHOR) (u)
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VOC REPORT BIBLIUGRAPHY SEARCH CUNTROL NO, /40MO7

Av=874 29 173 1377 2074
FRANKLIN INST RESEARCH LAbS PHILADELPH]A Pa

FLUIDIC VURTEX ANGULAR RATE SENSOR
CONCEPT INVESTIGATION FUR HELICUPTERS AND v/
STOL AIRCRAFT, (u)

DLSCRIPTIVE NOTE: FINAL REPTes
APR 70 46p WACHTELLGe P
CONTRACT! UAAJGZ2=69~C=0010
PROJ! DA=~l«F=162203=An14]
TASK: =F=162203~A=14186
MONITOR: USAAVLABS TR=70-25

UNCLASSIFIED REPORT

DLSCRIPTORS: (oFLOWMETERS, eFLUIDICS)

(¢STABILIZATION SYSTEMS, *HELICOPTERS),

(®VERTICAL TAKE=UFF PLANES, STABILIZATION

SYSTEMS), VORTICLS, FLOW V[SUALIZATIUN,

GYROSCCPES, PRESSUKLy FEASIBILITY STUDIES,

SENSURS (v)
IDENTIFIERS: VAJARS(VORTEX AK]S JET ANGULAR

KATE SeENSORS)s ®VOFTEX AXIS JET ANGULAR RATE

SENSURS (U)

AN EXPERIMENTAL iNVESTIGATION WAS UNDERTAKEN TO
ESTABLISH THE FrASlulLIr? OF SENSOR CONCEPTS FOR
APPLICATION [N HELICOPTER AND V/STOL AIRCRAFT
STAuILITY AUGMENTATION SYSTeMse THEORIES OF
VARIOUS PiSsible HATE SENSING ODLVICES BASED ON RAPIY
VORTEX FLOWS ARt PRLSENTED, WITH EXPERIMENTAL
DEMUNSTKATION OF THE PRINCIPLE OF ONE IN WHICH THE
Swii FLOW AXIS LAG> BERIND THE CHAMBER AXIS WHEN THE
CHAMBER 15 ROTATED ABOUT A LINE PERPENDICULAR TU [T
AAlse TwO MODIFICATIONS YIELDED SENSIT(VITIES LESS
THAN ULTIHATELY DESIRED: Y FACTORS ON THE ORDER OF
200U AND 200+ UgSERVATIUNS ON THE FLOW PATTERN IN
JETS LMERGING FROM A PAIR OF cOWCENTRIC VORTEX
CHAMBERS SHOWED THAT THE CONCEPT OF THE VORYEX AX[S
JET ANGULAR RATE SENSGR (VAUARS) DISCUSSED
ThEZORETICALLY In A PREVIOUS FgASIBILITY STUpDY wOULD
HAVE TO OVERCOMt PROUBLEHS CREATED 8Y TURBULENCE AND
FLOn KEVEKSAL ALONG THE AX!Se AN ATTEMPT WAS MADE
TO DEMUNSTRATE A VEVICE OF mlgH THEUREZTICAL
SENSITIVIIYe IN WHICK A CYLINDRIZAL CORZ SUPPRRTED UN
AN A4X{S PERPENDICULAR T9 THE ORE AXIE: 1T SUBJETTED
TO a TORQUE DUE TO THE PReSSUKke GRAVIEHT YWENERATVED IN
AN aANWULAK PASSHGE bY CUR;O0LIg FORCEZL,
THEUKETICAL VISCUSSIONS ARE ALSU GIVEN OF A
GYROSCOPE In NHICH THE FLUTQR STREAM IS5 THE ROTOR, (Ul
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AD~875 238 173
GENERAL DYNAMIC3/CONVAIR SAN DIEGO CALIF

EFFECTS OF HIGH=LIFT DEVICES ON V/STOL
AIRCRaFT PERFORMANCEs VOLUME Jle
BIBLIOGRAPHY tu)

DESCRIPTIVE NOTE: FINAL REPTa.
JUL 77U Zz20P HEBERT ,JUSEPH , JRe!
PEDERSONySe Ko
CONTRACT! DAARJO2=69=L=0D79
PROJ: pAel=F=162204=F 2142
TASK; 1wf=]182204=A=1423]
MONITOR; USAAVLABS TR«70~338

UNCLASSIFIED REPORT

DESCRIPTORS: {OVERTICAL TAKE=OFF PLANES, eLIFT),
SHURT TAKE«OFF PLANES, TILT wINGSs FLAPS,
bOUNUARY LAYER CUNTRUL, DOWN#AgH, GROUND EFFECT,
HANDLInG, oluBLIOGRAPHIES,

UNCLASSFIED /20407

PERFORMANCE(ENGINEERING) (V)
A % ALL TYPES OF nIGH=LIFT ODEVICES ARE COVERED, BOTH

&, EXPERIMENTAL ANU THEQRETICAL TOPICS ARE REVIEWED, AND

b THE SELECTED REPORT> ARE LISTED BY A SUBJECT AND AN

‘; AUTHOR INUEXs (AUTHUR) (W)
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VDC REPOKT BIBLIUGRAPHY SEARCH CONTROL NO, /40MO7

Av=878 @75 173
GENERAL DYNAMICS/VONVAIR SAN DIEGO CALLF

EFFECTS OF hlGH=LIFT DEVICES oN V/STOL ;
AIRIRAFT PERFORMANCES VULUME T (V) !

DESCRIPTIVE NOTE: FINAL REPTe | JUN 69=31 MAY 70,
0CT 70 18uP HEGERT,Je iPLDERSON,S,. |
CARROLLsJe {LAUUEMAN E: SwHITNEYsCo ¢
CUNTRACT: DAAJO2=69=Ce(079
PROU! DA=lai=]82204=An]42 :
TASK: |=Fe=]164204=A=1423] :
MUNITyYR; USAAVLABS TR=70=33A

UNCLASSIFIED KEPORT
SUPPLEMENTARY NuTE: SEE ALSO VQLUME 2, AD=875 238,

OLSCRIPTORS: (#VERTICAL VAKE~OFF PLANES, oLIFT),

SHURT TAKE=OFF PLANE>, TwO~DpiMENSIONAL FLOW,

FLAPS, AIRFOILS, PROPELLERS(AERIAL),

LOADINGIMECHANICS)y DOWNWASH, TI1LT WINGS,
PERFURMANCE(ENGINELRING) (vl

THE PURPOSE OF THE STUDY WwaS 7O DEVELOP A UN[FIED §
ANALYTICAL PROCEDURE TO EVALUATE THE EFFELTS OF

PASSIVE HIGH=LIFT DEVICES OnN QEFLECTED=-SLIPSTREAM OR

TiLT=ulNG V/STOL CONFIGURAT[ONSs METHODS WERE

DEVELOPED TU PREDICT THE TwuepIMENSJONAL FLAPPED

AIRFOIL CHAXACTERISTICS Tu bE USED IN A SPAN LOAD

PROGRAMs THE SPAN LUAD RESULTS ARE USED N :
PROCEQURES FCR «STINATING THE COEFFICIENTS OF LIFT, t
LUNeITUUINAL FORCE, AND MUMENT FOR A WING PARTIALLY

IMMERSED IN A PROPELLER SLIPSTREAMe THESE

CHARACTERISTICS CAN THEW HE USED IN A PERFOKMANCE

PROWRAM DEVELGPED TU CALCULATE THE TAKEQFF, LANDING,

AND THRANS])TION HANEUVERSe [N ADUVITION TO THESE

TASKS, INVESTIGATIONS WERE MADE INTO DOWNWASH

CHARACTERISTICS, WIND TUNNEL WALL CORRECTIONS, AND !
CORRELATIUNS OF FLIGHT TEST DATA WITH THEORY. AN
ANALYSIS OF ThE EFFLCTS OF HIGH=LIFT DEVICES ON THE o
PERFORMANCE OF A TILT=YWiNG V/STOL CONFJGURATION *

IS INCLUDED IN THE APPENDIXe {(AUTHOR) (v
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DOC KEPORT BIBLIUGRAPHY SEARCH CONTROL NO. /20M07
AD=884 439 173
CURNELL AcRONAUTICAL LAG INC gUFFALU N Y FLIGHT RESEARCH

DERY

BACKGROUND INFOKMATION AND USER GUIQE FOR
MIL=F=B83300-MILITARY SPECIFICATION == :
FLYING QUALITIES GF PILOTED V/5TOL :

AIRCRAFT, (V)
DESCRIPYIV. NOTE: FINAL REFTe !
MAR /) 469P CHALK sCHARLES Ro KEY,

DAVIV L. (KROLL,JOHN
IRAUFURL yROBERT Co

JRe IWASSERMANYRICHARD

CUNTRACT: AF 33(615)=3736y F3J615=70-C=[322
PROy: AF=6980C
MONITOR: AFFOL TR=70~88

UNCLASSIFIEL REPORT

DESCRIPTORS: (sVeRTICAL TAKE=OfFF PLANES,
PERFORMANCE(ENGINEERING) )y (oSHORT TAKE=QFF
PLANES, SPECIFICATIONS)y MILITARY REWUIREMENTS,
STATE=OF=THE=ART REVIEWS)» FLIGHT TESTING, HOVERING

(V)

THE SPECIFICATIUN WAS CUMPILED AFTER AN EXTENSIVE
LITERATURE REVIERW AND MaNY MEETINGS AND DISCUSSIONS
WiTH PERSONNEL FROM ESSENTIALLY ALL CONCERNED
CIvILIAN AND GOVERNHENTAL ORGANJZAT|ONSe THE REPORTY
ATTEMPTS TO EXPLAIN THE CUNCEPT AND PHILOSCPHY
UNDERLYING THE V/STul SPECIFICATION ANG TO

PRESENT SUME OF THE DATA AND ARGUMENTS UPON WHICH THE
REGUIREMENTS WERE BASEDe THE DOCUMENT SHOUVULD ALSO
SERVE AS A SUMMARY OF THE STATE OF THE V/STOL

FLYING WUALITIES ART AS DETERMINED FROM FLIGHT TEST,

SIMULATION, ANALYSIS, AND THEQRYe (AUTHOR) (V)
é
;
!
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CURPORATE AUTHOR = NONITORING AWENGY-

INTEGRATION TECHWIQUES TO a

SADVISORY G«OUP :FOR AEROSPACE RESEARCH
AND DEVELOPHENT- "PARIS (FRANCE) REPALSENTATIVE v/STOL AJRCRAFT,
‘e o @ AD=g633 249
® o o
AFFUL®TR=67<27
EXTEANAL VISIBILITY CRITERA

AUARD=CP=22
FLULY ‘OYNAMICS CF ROTOR ANV FAN

SUPPORTED AIRCRAFT AT 5UBSUNIC
FOR YTOL AIRCRAFT,

SPLEDS,
AD=b b9 ;zt . AD=655 072
. [ N N )
oacnouAuTIcAL SYSTENS DIV WRIGHT® AFFOL=TR=067=92
“PATTERSON AFB OHIO ‘ EFFECTS UF GUST YELOCITY v
v e SPATIAL VISTRIBUTIONS ON LATERALe
ASO=TYN=s7=18 DIRECTIONAL HESPONSE OF A YTOL
WUANTITATIVE TLRRAIN STUDY OF ATRCRAFT,
YTul LANulnG SITE DISTAISUTIONS ANV AD=pS57 32}
OF EFFECTS O PENETHATION, . s 00
AD=bb] 592 AFFOL*TR=37=}729eFT=2
* e ¢ ANALYSIS OF VYOL HANULNG
ASD~TRws9w1n=PTe2 QUALITIES REGUIRLMENTSe PART 31,
PROPELLER STATIC PERFOKMANCE LATERAL=DIRECTIONAL HOVEKR ANU
TESTS FOx V/STUL AIRCRAFT. PART . TRANSITIUN, .
I1e TEST DATA (APPENDIX 1]11)e 2] ao~867 306
AD=708 742 EQ )
g, AFFOL=TR=87<1 07
OAEROSPACE RESEARCH LAAS WR}GhTe —3 AN OFTIHAL CUNTKGL METKOD fFOR
PATTERSON AFB OHIO o2 PREDICTYING CONTRUL CHARACTERISTICS
o ¢ o0 329 AND VISPLAY NEWUJIREMENTS CF HANNLD.
‘ARL=7)=u11) ¢ om YEHICLE SYSTENS.
LON ARLA RATIO THRUST. 6% AD=72 272
AUGMENTING EJECTURS, e3 s e
AD=724 S54¢ AFFOL=TR=09-4}
A FLIGHT INVESTJG@ATIUN OF
®AIR FORCE AERO PROPULSION LAbW WRIGH)w LATERALSDIRECTIONAL HANDLING
PATTERSON AFB VHIO QUALITIES FOR V/STOL AIRCRAFT IN
® 00 LOW SPEED MANEUVERING FLIGHT.
TOR&N U4 AD=707 63}
© TESY RESULTIS OF RESEARCH FuR ¢ o 0
RAPID SITE PREPARATION FUR VIOL AFFDL=TR=4%=81]
AJRCRAFT, APPLICATION UF OPTIMAL CONTROL
AD=455 562 THEORY YO THE FR501cTION OF HUMAN
PERFORMANCE IN A CONPLEX TASK,
®AIR FORCE FLIGHT OYNAMICS LAB wR]GHT= AD=704 562
PATTERSON AF3 vHiC . . e e 0 ..
¢ AFFDL-YR-b’-l&O
AFFOL=TH=20=}~F3 2 A NE«& APPROACH 7O THE
THE ACOUSTC EX¥IHUNAQENT OF A SPECIFICATIUN AND LVALUATION OF
PEFLECTEV=JEY VYTOL AERCRAFTYe FLYING QUALITIES,
AD=710 590
o & @

AL=715 929 .
e 90
AFFOL=TR=69=123=y0L=-2
. A STABILITY AND CONTROL

AFFOL=TR=65=200
APPLICATION UF PILOT«CUNTROLLER

0w}
UNCLASSIF 0



PReOJCTION METAOU FOR HELICOPTERS
AHD STOPPABLE AOTOR AJRCHAFT.
VOLUHE 313 USLR'S MANUAL.
AU=70s 934
L I BN 1)
AFFOL®TR=69=123=V0L=]

A STABILITY AND COKTROL
PREDICTION HETHOVL FOR HELICLOPTERS
ANV STOFPAuLEZ KOTOR ATHCRAFT,
VOLUNE [1]: PROGRAMMER'S MANUAL.

AU=70¢ 374

om
copy.

® ¢
AFFDL=TR=69~123=y0L =Y
A STABILITY ANu CONTKOL
PREDICTIUN HETHOD FOR nELICOPTERS
AU STOPPAGLE ROTOK AIRCHAFT,
VOLUNE Jv: APFENDICES

produced fr
est available

Re
b

UNCLASSIFIED

AD=706 939

o ¢ &
AFFOL»TR=70~KU
THE 'PAPERePILUTY == A DIG|TAL
COMPUTER PHOGRAM T0° PREDICT PILOT
RATING FOR THE HOVta TASK,
Ave)24 Ly
® o 0
AFFDL=TR=70<8u
BACKLRUUND lNFUQHATION AnD USER
LUIDE FOR HlLeFepd300eHILITAKY
SPECIFICATION = FLUYING wUAL(TIES
3 OF PILOTED v/STOL AIRCRAiTo
Abepby 439

* o 0
. AFIDL=TR=70=90
3 AN INVESTIGATIUN OF THE
4 TRAILING VORTEA SYSTEM GuNeKaTLD gy
A JET=FLAPPED wlNG OPERATILG AT
HiuH WING LIFT COEFFICIENTS,
Av=72ls 3]s :
[ 2 I ]
AFFOL=TR70=]b4ayOL=]
A WIND TUNWEL INVESTIGATION OF
JETS EXHAUSTING INTO A CROSSFLUW.

YOLUME 1+ 'TEST DESCRIPTION AND
DATA ANALYSIS.
Abe7lg t22

L I T
AFFUL=TR=70«]54=V0| =2
A WMluD TUNNEL INVESTIGAT[ON OF
VETS EXHAUST-INu INTO A CROSSFLUW,
VOLUME []e APUITIUNAL DATA FOK THE
OHE=JET CONFIGURATION,

0=-2
UNCLASSFED

AD=720 232
¢ o @
AFFDLeTR= 70~154-v0L 3.
A WlnD TLuNEL lcVEb?lGATth ofF -
JETS EXHAUSTING INTO A CROSSFLOW,
VOLUHE Ille, AUDITIOQONAL .DATA FQR
THWO=JET CONFIGURATIONS.
AD=720 233
0.0
AFFOL=TR=70=154ey0L~4.
A WIND TUNNEL INVESTIGATION OF
JETS EXHAUSTING INTQ. A CROSSFLUW.
VOLUME 1v. ADDITJ]ONVAL DATA FOR TH;
THREE~JET CONFJGURATION,
AD=718 123
® ¢ 0
« AFFDL=TR=70~170
A THEORETICAL JHVESTIGATION UF
A CIRCULAR LIFTING JET IN A CRUSHw
FLOWING MAINSTREAH,
AU=718 }2)
* o 0
AFFDL=TH=71=3
AERODYNAHIC, STABILITY aND
CONTHOL/ZWIND TUNNSL DATA
CORRELATION
AbDe726 JUS
000
AFFDL-TR-71-ZJ
THE GENERATIUN cF A MILITARY
SPECIFICATION FOR FLYING QuALlTlES
OF FILOTED V/STOL AIRCRAFTeMiLaf=

83300,
AD=725 746
¢ o 0
AFFOL=TR=71s26°Voles

WIND TUNNEL TEST OF A POWERED
TILT*ROTOR DYNAHIC HUDEL On A
SIMULATEU FRLE FLIGHT SUSPENSION
SYSTEMs  VOLUHE VI,

AL=735 433
o o ¢
AFFDLeTR=7lab2ayaln?

WIND TUNNEL TEST OF THg
AERODYNAMICS AND DYNAMICS OF RQTOR
SPINUP, STOPPING AND TOLUING ON A
SEMISPAN FOLUING TILT~ROTOR HODEL,
VOLUME Vi{,

AD=7236 82% -
o o o
AFFDL=TR=71=9]
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¥/370L TILY &1nwG AJRCRAFT,
ADn734 Qbu
e 00

AFFOL2TR=71 =9 ) =KEF=Y
173 SCALE Y/5Tuy CYCLIC PITCH

PRUPELLERS: RESULIS OF wliiD TUNNEL

TESTSe
Av=734 237

OAIR FORCE FLIGHT TEST CENTLR EpWARDS
_AF3 CALIF
o ¢ O
FYC=TR=p6=2¢
THPONTANT VSTOL AJKCRALY
STABILITY OERIVATIVES N HUVER AND
TRANSITION.

Av=84] 37y *

OAIR FORCE INST OF TECH ARIGHT=
PATITERSON ATB UHIO SCHOOL OF
ENGINEER]ING

o o o,
QAN/AL/ 682

SlNPLlFIED AFPKOXI®MATJUNS OF
INTERFERUNCE EFFECTS ON ET v/5ToL
AINCRAFT,

AD=dd) 27y
® o O
GAM/ZAE/680))

THE APPROXIHATE LONGITUDINAL -
STABILITY DERIVATIVES uF A veCTORED
THRUSY VYTOLe

AD~=gd) 396
® o O
GE/EE/62=20

EFFECTS 0F wEIOHT, INEKTIA, AND
VELOCITY ON CONTKROL PowER .
REGUJREMLNTS FUR VIOL AINRCKAFTe

AD=s23 0V

OAIR FOKRCE QFFJICE OF SCIENTIFIC
RESEARCH ARLINGTUH vA
o o0 .
AFOSK=Tik=71~221)

OPTIMAL ANU SUdOPTIHAL CONTROL
SYNTHESIS FOR fINTAUM TINE VIOL
TRANSITION,

AD=228 112

OASR VEHICLE CORP SAN DIEGO CALIF

Ow)
UNCLASSIFED
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UNCLASSIFIED v Moy S,
AlR«ARN
CYCLIC PITCH CUNTRUL ON A ‘> o 8

A SLANTED ROUND JET AT Luw
FORWARD SPEED
(ARQD~5274:7~E)
AD=228 §65

SARMY AERONAUTICAL RESEARCH LaAB
MOFFETY FIELD CALLF
A O 0
MASS FLl <y VELOCITY ANy IN-
FLIGHT THRUST tEASURLMENTS BY JON
DEFLECTION,
AD»733 587

OARMY AVIATION MATERIEL LABS FORY
EUSTIS VA
. o e 0
USAAVLABS~TiH=Y
SUITARILITY OF A DRAG SPHERE
ANEMOMETER FOR MLASUREMENT OF yTOL
ATRCRAFT DONNWASH,. *
AL=87J 821
¢ o ¢
USAAVLABS=TK=65=24
91UDY OF S1Zc EFFECTS ON VTOL
HANCLING OUALIYltS CRITERIA,
AD»822 576
e ¢ o
USAAVLABS~TR=e5~27
AJRCRAFY DLSIGN XV=9A nor cYClLe
RESEARCH AJRCRAFT,
AD=62) o084 .
e & o
USAAVLABS=TK=65=38
COMPONENTY TESTING XVe~9p nOY
CYCLE RESEARCH AJRCRAFT.
ADeb27 36} '
[ K N J
USAAVLABS=TH=65~48
AN ANALYTICAL STUDY OF THE
DYNAMICS OF AIRCKAFT IN UNSTLEADY

FLIGHT,
AD=627 270
» 00
USAAVLABS~TR=65-48

GROUND AND FLIGHT TESTS, XV=9a
HOT CYCLE RESEARCH AJRCRAFT,
AD=631 413
00
USAAVLABS~THR=65=49
A THEORY FOR vioL PROPELLER
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AlR=ARM . ’
OPERATION IN A STATIC CONDITIONe INVESTIGAT|OnS OF A VARIABLE
AD=e23 527 AREA SCRULL FOR rOWEK TRANSFER IN
* o0 TIP TURBINE LIFT FAN SYSTEMS.
USAAVLAUS=TRe65~7) AD=bb7 989
wIND YUNNEL TEST OF ]/7 SCALE L B
HOUEL OVel, USAAVLABS=TH=67237
AD=e30 924 PERFURMANCE AHD STHESSES
e 0 ¢ 9 OBTAINED ON AH IDILATED VTOL~TYPE
USAAVLABS=TK=66=10 g o] FROPELLER OPERATING IN HUVERING,
AVe9A HOT CYCLE RESEARCH oY TRANSTTIONAL, AND AXJAL FLJONT,
AIKCRAFT PROGRAM, wel Ap-bss) 087
ADe 3y 3ée e L
* 0 s USAAVLABS~TR=67=5) N
USAAVLABS3=TR=66%26 92 KVeSA MAINTENANCE -ANY SYSYEMS
DEVELOPMENT UF A METHOL FOR o EVALUATION,
PREDICTING THE PLRFIRMANCE AND &3] Ao~ss2 715
STRESSES OF yTOL=TYPE PROPELLLERS. [%-0 . * 00
AD=o35 951 . VSAAVLABS»TH=067=67
* e INVESTIGATION OF PROPELLER
USAAVLASSwTRub 645 SLIPSTREAM EFFECTS ON wluc
AVekA VIOl HLSLARCH AINCRAFT PERFURMANCE o
PRUGKAH . AD=b066 247
AD=o35 )0e . ¢ v
¢ o0 USAAVLABS«TR=sB=Y
USAAVLAGS=THab6=5) DYNAMEC RESPUNSE OF THE AC~142,
AN ANALYTICAL STUDY yF FACTORS TILT=#}NG V/STOUL AJRCRAFT TO IN=
INFLUENCING THE LONGITUD|INAL FLIGHT CARGWO CEL)VERY AT SLOm
STABILITY OF TILI=w|NG VTOL SPEEDS,
’ AIRCHAFT, AD=870 945 . <
ADagty 945 ) LI
LR . . USAAVLABS=TR=08=33
USAAVLAUGS=TR=0b=54 FEASIBILITY STUBY OF AUVANCED
. COHPAR|SON OF LONGITUD|NalL ¥Y/ST0L PROPELLER TECHNUWLUGY,
STABILITY CHARACIEXISTICYy UF ThRrLE AD=671 029
! TILT=WING JTOL AJRCRAFT DESIGHSS K
; Av=sb7 982 USAAVLABS~TR=69296
LI FEEDLACK CONTRyL OF VTOL
USAAVLAGS=TH=66=30 AJRCRAFT,
AN EXPERIMENIAL thESYIGAYION AD~B71 424
OF THE LONGITUDIiAL DYNAMIC * e
STABJLITY CHARACIEX]ISTICS UF A FOUR~- USAAVLABS~T=/0a]b
PROPELLER TILT=WINu VTUL MUDELs A STUDY OF V/STOL GRCUND=BASED
AD=sb3 BY4a SIHULATION TECHNIQUES.
LN AD=87] 154
USAAVLABSeTK=06=8} ¢t
20-~HUUR FOLLUW-ON FLIGHT TLST USAAVLABS=TR=70=25
! PRUGHAH, XV=9A HUT CYCLE RESEARCH FLUIDIC VvORTLX ANGULAR RATE
} AIRCRAFT, SENSOR CUNCEPT IluwvESTIGATION FoR
% ADwoe 47 367 HELICOPTERS AND v/STOL AIRCRAFT.
f P I N AD=B74 029
USAAVLAUYS=TR=67=2¢ ¢ o0
X Owy
UNCLASSF1ED




—

-

‘

iR LI SRR

DA A8 o L o e e i o e e s

USAAVLAES-TR«70=25

g I B T N R e Y T S TR T g e T T e T e
SR ET T T BT EEET TR T T

A A S S i N e i N b e bk e ot g m
e o oo A i w1 A ‘T‘i R
.

i

- hd - . \
UNCLASSIFIED v ey .
ANN=ARN
AROD~450633=E

APPLICATION UF THE NYRTHROP
KOTATIONAL SIMULATOR Tu HELICOPTERS
AND ¥/STulL AIRURAFT (USEH'S GUIDE).

Ap=d?73 037
goo
USAAVLAUS3=TR=70=33A

EFFECTS OF HIGH<LIFY pLVICLS ON

v/5Tal ALRCRAFV PERFORMANCEe

YOLUHKE 1.
Au~d78 07s
e e o
- USAAVLAUS=TK=70~3238

tFFECYS OF HIGH~LIFT DLVICES ON
v/STOL AIRCRAFT PExFORAANCLe YOLUME
lle BIBLIUVSRAPHY
Adeu75 238

CARMY AVIATION TESY ACTIVITY E£0wARDS
AFd CALILF
o o O
PRELIMINARY PILOT GUALITATIVE
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STUDYS STUL=VTIOL AR
TRANSPORTATIUN SYSTEMS, e
ADe72] 166

oCOMPKRESSOR ROTORS R
DESIGN
WTF~4y SINGLE RUTOR CuMPRESSOR
VEVELOPMENT @
Ad=715 #20

SCONVERTIBLE PLANES
HOpeL TESTS
. OVER=wATER ASPECTS OF vYOL- (X= -
19, X=30U) AJRCRAFT AT MG DISC
LCADING, .
AVeo0} {5}

OCOOLING o VENTILATING EQUIPHENT
PERFORMANCEIERGINEERING)

CALCULATED HEAT TRANSFEK ANV .
COULING SYSTEH PuRFORMANCE FOR THE
AVehAa RESEARCH AJRCRAFT.

AD=pS57 994

CALCULATED HEAT TRANSFER aNv
COOLING SYSTEM PLRFORKANCGE FOR THE
XVe5A RESEARCH AIRCRAFT

AL=557 995

SDISPLAY SYSTEMS
APPROACH
AJRCRAFT UI>PLAYS FUR STEgP=
ANGLE APPROACHLS @
AL709 475

INSTRUMENT FLIGHT

D=2
UNCLASSIFED

TR
.

UNCLASSIFIED S

DISPLAY AND- ReLATED SYSTEM
REQUIREMENTS FOR IFR STEEP
APPRUACH o

AD®736 247

SDOUNWASH
VERTICAL TAKE=OFF PLANES
AN ANALYSES OF GRUUND EAOSTON
CAUSED ‘BY .JET DOANWASH IHPINGEMENT,
AD=475 412, - )
DUNNWASH JMPINGEHENT VESIGN
CRITERIA FOR VYO, AJRCRAFT.

Ab=608 185 ' .
SUITABILITY OF A DRAG SPHERE
ANEMUMETER FOR HMEASUREMENT OF VTOL
AJRCRAFT DOWNWASHe®

AD~873 821}

' UCTED FANS
COMPUTER PROGRAMS
GENERAL -NLTHOY FeKk DITERMINING
THE AENOUYNAMIC CHAKACTERISTICS VF
FAN=IN-WING CONFJGURAII0WSs VOLUHE
I1e COMPUTER PRUGRAM DESCRIPT(Ofe
AD=667 981

FLIGHT CONTROL SYSTEMS
X376 PITCr FAM SPECIFICATION®
ADwb34 944 _
X376 PITCH FAN FLIGHTAORTHINESS
RATING TESTeo
AD=634 946
X376 PITCH FAN A(-EPTAN,™ TEST,
ADw634 940

SENGINE MOUNTS
STRUCTURAL PROPERTIES
FUSELAGE STRUCTURAL ANALTSISe
CENTLR FUSELAGE ANUL LNSINE MUUNTS
OF THE XVeS5A REStARCH AIRCRAFT,
ADepsSd 524

¢CQUATJONS
MOTION
SIHULLTION OF HELICOPTER AND
V/STOL AIRCRAFTs VULUME 111y PART
le COMPUTAT|ONAL METHODS ANALOG.
STUDY, EQUATIONS OF HOTION OF
VERTICAL/SHORT TAKEUFF ANp LANDIHG
OPERATIONAL FLIGHT/uEAPON SYSTEM
TRAJNERS o

L et o e s Sl g Tt
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UNCLASSIFIED
. we .. EXH=FL]
: AD=407 737 EVALUATION OF GEARED FLAP
SIMULATION OF HELJCOPTER aND CONTROL SYSTEM FUR TILTWING V/STOL
v V/5TOL AJRCRAFY. VOLUME 3111, PART AIRCRAFT 0
$1e¢ COMPUTATIONAL METHOUS CjGITAL. . AD=712 645
STUDY, EwUATIONS OF moTIoN OF
VERITCAL/SHORT TAKL«OFF AND LANDING PITCHIMOTIGN)
. OPLRATIONAL FLIGhT/4EAPON 5YSTEM CYCLIC PETCH CONTROL ON a V/STOL
TRAINERS o : . TILT WING AIRCHAFT.e .
AD=s07 73 AD=734 D40
rad » hd
SEXHAUST YERTICAL TAKE=OFF PLANES
OEFLECTION SUME UYNARLIC ASPECTS OF

FEASIBILITY STUDY ON THE DESIGH
AND DEVELOPHMENT OF A vTOL BLAST
CONTAOLLING PLATFONRH,
AD=s26 617

*EXHAUST GASES
JET MIXING FLOW
A WIND TUNNelL INVESTIwATION OF
JETS EXHAUSTING INTO A CROSSFLUWe

VOLUME 1o TEST UEODCRIPTION AND
DATA ANALYS}See
ADe718 122

A WIND TUNNEL INVESTIGATION OF
VETS EAHAUSTINu IHTO A CNOSSFLUW.
VOLUME {ve ADUITIUNAL DaTA FOR THE
THREE=UET CONFIGURATIONee
*ADe718 12)
) SFANS
PROPULSON
INSTALLAT]ION, OPERATION AND

MAJNTENANCE [NSTKULTIONS FOR X353= °

58 AND X376 FAHSe®
. AD=448 006

eFLAPS
FLIGHT CONTROL SYSTEMS
EVALUATION OF GLAREU FLaP
CONTROL SYSTEM FOR TILTWING v/STOL
AIRCKAFT, o
AD=712 645

SFLIGHT CONTROL SYSTEMS
TEEOBACK
FEEDBACK CONTROL OF VTOL
AIRCKAFT.®
AD=871 424

FLAPS
D3

‘e UNCLASS |F €D

STABILITY [N LOA SPEED FLYING
MACHINES
AD=431 566
APPLICATION OF PILOT-CONTHOLLER
INTEGRATION TECHWIQUES TO A
REPRESENTATIVE V/STOL AIRCRAFT,®
AD=633 269
5376 PITCH FAN SPECIFICATIONeo
"AD=634 944
X376 PLTCH FAN FL!GNY#ORTHXNESS
KATING TEST.e .
AD=634 946 -
X376 PITCH FAN ACCEPTANCE TEST,
AD63Y4 948
PRIHARY FLIGHT CONTROL SYSTEMS
STRUCTURAL ANALYSTS FOR XVeSA LIFY
FAN KESEARCH AJRCRAFT,
AD=836 264
AN OPTIMAL CONTRGL HMETHOD FoR
PREDICTING CUNTROL CHARACTERISTICS
AND DISPLAY REWUIR.HENTS °F HANNED.
VEHICLE SYSTEMSee
AD-872 272
ALRODYNAMIC STABILITY AKD
CONTROL/MIND TUNNEL CATA °
CORRLLATION, o
AD=726 10)
PROGRAMHED PILOTAGE AS A MEANS
OF IHMPROVING ROTORCRAFT PERFURMANCE
IN LEVEL FLIGHTee
AD=726 537

OFLIGHT INSTRUMENTS
SPECIFICATIONS
UNIVEKSAL CONTACT ANALOG DISPLAY
(UCAD) REZSEAKCHe PHASE le SYSTENS
ANALYS (S,
AD=616 450




FLI=GAS

VERTICAL TAKE=OFF PLANES
DISPLAY AND RELATED SYSTEM
REWUIREMENTS FUR IFR STEEP
APPROACH.®
ADe734 247

OFLIGHT SIMULATORS |
OPERATION
APPLICATION OF I1HE NOKTHRQP
ROTATJONAL SIMULATUR TU hELICOPTERS
ANV ¥/STOL AJRCRAFT (USER'S
QUIDE) e
ADe8?7d U037

STANDAROS .
STUDY, SURVEY OF HELICOPTER AND
v/75TOL AJRCRAFT SIHULATOR TRAINER
DYNAMIC KESPONDEe VOLUME I,
DYNAMIC nESPONSE CHITEKRIA FOR
V/STOL AIRCRAFT FLIGHY THAJNEKSve
ADesbd 006 .

VERTICAL TAKE=OFF PLANES
FINAL SYSTENS AwALYS!S AND
FLIGHT SIMULATION REPOKT, VOLVME
{oe
ADwgde 229
A STUDY OF v/S5TQL GROUND=BASED
SIHULATION TECHNIQUES.e
ADeg7! |54

OFLIGHT SPEEDS
FLIGHY CONTROL SYSTEMS
ON THE RELATIYVE JMPORTANCE OF
THE LOW SPEED CONTROL RELUIREHENY
FOX V/STOL AJRCRAFT,o
ADwgdy |9)

SFLOWHETERS
FLUDICS
FLUIDIC VORTEX ANGULAR RATE
SENSUR CONCEPT [NVESTIGATION FOR
HELICOPTERS AND v/STOL AJR(RAFTee
AD~y74 029

SFLULD AMPLIFLERS
STALLeWARNING INDJCATORS
FLUIDIC STALL SENSING SYSTEMre
AQe=p b7 936
*FLUIDICS

Ded

UNCLASSIFIED L

FLOWMETERS
FLUIDIC VORTEX ANLGULAR KATE
SENSOR CUNCEPT INVESTIGATION F(R
HELICOPTERS AND V/STOL AIRCRAFT.e

AD~874 029

*FLUTTER
WING=B00DY CONFIGURATIONS
FLUTTER MODEL TEST REPORTee
ADebY4é 00V

SFORMATION FLIGHT
HELICOPTERS
STUDIES On HELICOPTER OYNAMICS

AND CONTRCL CHARACTERISTICS N
FORMATION FLIGHT AND LANDING
CONTHOL FOR DECELERATING VTOL
ATRCRAFT. ’

AD=g22 178

¢FUSELAGES
STRUCTURAL PROPERTIES
* FUSELAGE STRUCTUKAL ANALYSISe
VOLUME lv, &NGINE® JHLET) THRUSY
SPOILER, PJTCH FAN LOUVEAS,®
AD=§H0 2330
FUSELAGE STRUCTURAL ANALYSIS
SHEAR AND BENDINu OF THE Xye=3A
RESEARCH AJRCRAFT.
ADwb53 563
FUSELAGE STKUCTURAL ANALYSISS
CENTER FUSELAGE AN{ LNGINE MOUNTS
OF THE XVeSA RESEARCH AldLalFT,
AD=653 564
FUSELAGE STRUCTURAL ANALYSIS OF
THE AV=5A AINCRAFT. FRAMLS,
BULKHEADS AND FITTINGS.
ANesS7 997

oGAS TURBINES
HATHEMATICAL MODELS
ENGINE CONTROL SYSTEMS STUDY AS
APPLIED TO [INTER-ENGINE THRUSY
CONTROL y*
AD=709 411}

THERMODYNAMIC CYCLES

GROUND AND FLIGHT TESTS, AVa9A
HOT CYCLE RESEARCH AIRCRAFT.e®
ADwb3l 413

URCLASSIFIED

"




UNCLASSIFLED

VERTICAL TAKE-OFF PLANES
INVESTIGATIONDS UF A VaARIAQLE
AREA SCRULL FOR POWER TRANSFER INM
TIP TURBINE LIFT FAN SYSTENS,®
AD-ab7 9089

*GROUND EFFECT .
FLOa FIELDS
INVESTIGATIUN OF THE
RECIRCULATION REWIUN OF “A FlLo#
FIELD CAUSED BY A JET IN GkOuNv
EFFECT WITH CRUSSFLOW,®
Au=21 &45

VERTICAL YAKE=OFF PLANES *
AN INVESTIGATIOi OF GROUND
EFFECT ON VERTICAL TAKEOFF
AJRCRAFT @
AD=30y 094

oGUST LOADS .
VERTICAL TAKE=OFF PLANES
EFFECTS OF LUST VELOCITY sPAT]AL
DISTKIBUTIUNS UN LATERALw
DINECTIONAL RESPUNDE OF A YToL
AIRCRAFT o
AD=457 321

®GYRO STABILIZERS
VERTICAL TAKE=OFF PLANES
APPLICATION OF A HECMANICAL .
GYROSCOPIC STAoILIZER TO yTOL
AIRCRAFT, .
AD=601 170

OHELICOPTER ENGINES .
PERFORMANCE (ENGINLERING)
GKOUNU AND FLIGHT TESTS, xV=9A
HOY CYCLE RESEARCH AJRCRAFYoee
AD=631 41D

*HELJCOPTERS
APPROACH
AIRCRAFT DISPLAYS FOR STEEP=
ANGLE APPROACHESe®
AD=709 475

FLIGHT SIMULATORS
SIHULATION OF HelLICOPTER aNu
V/5TOL AJRCRAFTs V/STOL ANALYSIS
REPOKTe STUDY, EQUATIONS OF MOTION

D=5
UNCLASS {F1ED

A}
t Xey W,

it e -GRO=HEL.

OF VERTICAL/SHORT TAKE=OFF AND
LANDING OPERATIOWAL FLIGHT/WEAPCH
SYSTEM TRAINLRS.

AD~402 427

A STUVY OF V/STOL GROUND=uASED
SIMULATION TECHNIQUES.e

AD=87) 15%

APPLICATIUN OF THE ROKRTHRUP P
ROTATIONAL SIMULATUR To MELICOPTERS
AND V/STUL AIRCRAFT (USER'S
GUID(‘.).Q

AD=873 037

FORNATION FLIGHY

. STUDIES On HELICOPTER DYNAH|CS
AUD CONTROL CHARACTELRISTICS N
FORMATION FLIGHY AND LANDING
CONTROL FOR OECELERATING VVOL
ALRCRAFT

AD-82¢ 178

SIMNULATION
SIMULATION OF HELICOPTER AND
V/STUL AIRCRAFTS HELICOPTER
ANALYSIS REPORT.
AD=$0} 022
SIMULATION OF HELICOPTER AND
V/STUL AIRCRAFTs VOLUME 113, PART
Je¢ COMPUTATIONAL METHODS ANALYG.
STUDY, EUATIONS OF MOT]UN OF
VERTICAL/SHORT TAKE=OFF AND LANDINg
OPERATIONAL FLIGHT/»cAPON SYSTEM
YRAINERS o
AD=407 737
SIHULATION OF HELICOPTER AND
V/STOL AJRCRAFTs VOLUME !1l, PART
11e COMPUTATIONAL METHODS DJIGITAL,
STUDYy EQUATIONS OF HOTION OF
VERITCAL/SHORT TAKE«OFSs AND LANDING
OPERATJONAL FLIGNT/LEAPON SYSTEM
TRAINERS s
AD=607 738

stasitivy
A STAZILITY AND CONYROL
PREDICTION METHOY FOR HELICOPTERS
AND STOPPABLE ROTOR AIRCHAFT.
VOLUME 11t1: PROGRAMMER'S MANUAL.e
AD=706 374
A STABJLITY AnND CONTROL
PREDICTION MLTHOD FOR HELICOPTERS
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UNCLASS{FIED P

HOV=JET

AND STOPPABLE ROIUR AJRCRAFT.
VOLUME 1! USER'S MANUAL.®
AU=704 918 . :

A STABILITY AND COMTROL
PREDICTIUN MEYHOU FOR HELICOPTLRS
AND STOPPABLE NOTOR A[RCRAFT,
VOLUME v$; APPENDICESee

AD=704 919

STABILIZATION SYSTEMS  *°
~ FLUIDIC VORTEX ANGULAR RATE
SENSOR CUNCEPT INVESTIGAT{UN FyR
HELICOPTLRS AND V/5TOL AJRCRAFTe
ADeg74 02¢

TACTICAL AlR SUPPORY
INF STEEPeANGLE APPROACH!
EFFECTS UF “INUy SYSTEM DATARATE,
ANU CONTINGENCY=EVENT VARIABLESe®
ADw734 702 .
*HOVERING !
VERTICAL TAKESOFF PLANES
THE 'PAPER=PILOTY we A DIGITAL
COMPUTER PROGRAM Ty PREDICT PILOT
RATING FUR THE HUVELR TASK,®
AQ;IZM 144

L]
WATER
RESEAKRCH ON VTOL waTER HOVER
EFFECTS o
ADwp42 9du

*INSTRUMENT FLIGNT
OISPLAY SYSTEHS
QISPLAY AND RELATED SYSTEM
REWUIRENLNTS FOR IFR STEEP
APPROACH,*
ADe7d¢ 247

¢ INSTRUMENT LANDINGS
HELI1COPTERS'
STUDILS ON HELICLOPTER DYNAMICS
AND CONTKOL CHARACIERISTICS IN
FORMATION FLIGHT AND LANDING
CONTROL FOR DECELENATING VTOL
AJRCKAFT,
ADmg22 174

VERTICAL TAKE~OFF PLANES
SRF STEEP-ANGLE APPROACH!

Des
UNCLASSIFED .

EFFECTS OF WIND, SYSTEM DATA=RATE,
AND CONTINGENCY=LVENT VAKIABLES.e
AD=7234 702

oJET FIGHTERS
STABILITY
THE APPROXIMATE LOUNGITUDINAL
STABILITY DERIVATIVES OF A VRCTORED
THRUST VTOLee®
AD~BJ3 39

OJET FLAPS
VORTICES .

AN INVESTIGAT ON UF THE TRAfLING
YORTEX SYSTEM GENWERATED BY A JET=
FLAPPED WING OPEHATING AT HIOH WiNg
LIFT COEFFICIENTS, o

AD=7}35° 315 )

oJET HIXING FLOW
SNTERFERENCE

A WIND TUNNEL INVESTIGATION OF

YETS EXHAUSTING INTO A CROSSFLOW.

VOLUME o TEST OESCRIPTION ANV
QATA ANALYSISee
ADe718 )22

A WIND (UNNEL INVEST]GATION OF
JETS EXHAUSTING INTO A CROSSFLOW.
VOLUME Ve AODITIONAL OATA FOR THg
THREE=JVET CONFIGURATIONs®

AD=718 123

A WINO TUNNEL | .vtLSTIGATION OF
JETS EXHAUSTING (Ni2 A <ne"SFLOM
YOLUME 11le ADDITICNAL OATA FOR THE
ONE=JET CONFJGURAT|{CNse

AD=720 232

A WIND TUNNEL INVESTIGATION OF
JETS EXHAUSTING INTO A CKOSSF.O%Ve
VOLUHE 1lJe ADDITIONAL DATA FOR
TWO0=JET CONF[GURATIONS,o

ADe72U 233

VERTICAL TAKE=CFF PLANES

REPRINTS A SLANTED RUUND JET AT
LOW FORWNARD SPLED,
AD=728 965

REPRINT} VORTEX SHEDDIJG FROM &

TURBULENT JET IN A CROSS=WIND.
AD=73¢2 736

oJETS
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AXIALLY SYMMETRIC FLOW
THE STATIC PRESSURE DISTRIBUTION
AROUND A CIRCULAK JET EXHAUSTING
NORMALLY FROM A PLANE #ALL INTO AN
AIRSTREAH.
AD=453 315
FLUID FLOW '
THEORETICAL AlD EXPERIMENTAL
STUDIES OF IMPINGIIHG UNIFORM AND
. NONUNIFOKM JET>.
Ab=plU 634

INTERACCIONS

INVESTIuATIUN OF THE .
RECIRCULATION REVIUN OF A FloWw
F1elD CAUSED BY A JET N GROUND
EFFECT WITH CRUSSFLOW,®
Abe71) 665

LIFY

A THEORETICAL INVESTIGATION OF A
CIRCULAR LIFTING JLT IN A CRQSH>~
FLOWING MAINSTREAM.e
Ab=718 12}

SLANDING FIELDS
PREPARATION
TEST RESULTS OF RESEARCH FOK
RAPID SITE PREPARATION FOR VIOL
ATRCRAFT .
AD=455 562

OLANDING GEAR

OROP TESTING

NOSE LANDINGL GEAR DROP TEST
REPORY oo
ADep45 999

MAIN LANDING GEAR DROP TEST
REPOKT FOR THE XV=YA AJRCRAFTe
ADw644 282

LOADING(MECHANICS)
LANDING GEAR CRITERJA GROUND
LOADS AND KEACTIUNS,e

AD=6Y47 383
STRESSES
STRESS REPONT, NOSE LANDING GEAR
ASSEMBLY.®
AU~b4s 007
Oy
UNCLASSIFJED

Y

1wy W,

e T LANePLY

STRESS ANALYS|S MAIN LANDING
GEAR OF THE AVe5A RESEARCH
AIRCRAF T

AD=654 042

oLANDING MATS
VERYICAL TAXE=JIFF PLANES
FEASIuILITY STUDY ON THE UESIGXM,
AND DEVELOPHENT OF ao VTOL BLASY
CONTROLUING PLATFORMY
AD=b626 817

eLIFTY
VERTICAL TAKE=QFF PLANES
A THEORETICAL INVESTIGATION OF ,
" CIRCULAR LIFTING JET IN A CRUSS»
FLOKING MAINSTREAM.o
ADe718 -121) .
EFFECTS OF HIuwH=LIFY DEVICES ON
V/STOL AIRGRAFT PERFORMANCEs VQLUME
"1le BIBLIUGRAPHY s -
AD=875 2238
* EFFECTS OF HlGH«LI'T DEVICES ON
V/STOL AIRCRAFT PERFCRHANCE.
VOLUME loee
AD=878 075

YNACELLES
AERODYNAHIC CHARACTERISTICS
DEVELOPHENT OF A METHUD FUR
PREDICTING THE PLRFORMANCE AND
STRESSES OF YTOL~T"": PRUPELLERSse
AD=635 95}

ONOZZLE GAS FLOW
YiLOCITY
FLOW FIELVU MEASURLMENTS OF A vETY
IN CROSSFLCW #)Tn A LASER
YELOCIMETER o
AD=734 84}

SPERFORMANCT (HUMAN)
HATHEMATICAL PREDICTION
APPLICATION OF OPIIHAL CONTROL
THEORY TO0 [HE PREUICTION OF HUMAN
PERFORHANZE IN A COMPLEX (ASKee
AD=704 562

*PILOTS
visisiLity
EXPERIMENTAL STUDY OF PILOT
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PiT=RES

VISIBILITY FROM A VTOL ALR/SEA
CRAFT NEAR THE OCEAN SURFACE,*
AD=bb6) 283

SPITCHIMOTION)
FLIGHT CONTROL SYSTEMS

CYCLIC PITCH CONTROL ON A V/STOL®

TILT WINu AIRCHAFToe
ADe734 Ubs
PROPELLERS(AERJAL} )
173 SCALE V/STOL CcYCLIC PITCH

PROPELLERS; ReSULTS OF wIND TUNNEL
TESTS e
AU=73y 237
*PROPELLERS(AERTAL)
INTERACTIONS

INVESTIGUATIUN OF PRUPELLER
SLIPSTREAM EFFECTS ON winG
PERFORMANCE s o

AD=5b¢ 247 ‘
FERFORHANCEIENGINEER!NG)

THEORY FOR VTOL PROPELL &R

OPERATION M A STATIC CONDJT[One
AU=623 827

PLRFORMANCE AND STRESSES
OBTAINED ON AM [SOLATED VTULTYPE
PRUPLLLER OPERATING [N HOVER NGy
TRANSITIONAL, AND AXIAL FLIGHTo®

Abesé) 087

PlTcHIMOTION)

173 SCALE v/STOL CyCLIC PITCH
PROPELLEKS: RLSULTS OF winD TUNNEL
TESTSee

Ab=7d4 237

STRESSES

DEVELOPMENT OF A METHQD FpR
PREDICTING THE PLRFORMANCE AND
STRESSES OF vIUL=TYPE PROPLLLERS ¢ 0
ADwmsdg 951

VERTICAL TAKE=OFF PLANES -
PRGPELLER STATIC PERFORNANCE
TESTS FOK V/STUL ALRCRAFT, PART
Ile TEST UATA (APFENGIX I1l)ve
AD~708 742

D=g

UNCLASS|FED

WEIGHT
FEASIBILITY STUDY OF ADVANCED
V/STOL PROPELLER VECHNOL?GY.®
AD=b7] 029

oPRCPULSION
VERTICAL TAKE~OFF PLANES
LO% SPEED WiINU TUNNEL TEST oF .
VTOL MODEL! FOLLUW=0ON TEST OF HIGH
HASS RATE VECTORLD PROPULSJON FLOY
~MODEL
AD=521 57
X353=58 PROPULSION SYSTEM
SPECIFICAT|ONoe ’
AD=834 943
X353«58 PROPULSJON SYSTEM
FLIGHTAORYHINESS RATING TESTee
AD=S34" 945 ’
X353=>8 PROPULSJON SYSTEM
ACCEPTANCE TcSTaee
AD=634 947
X353-58 PROPULSION SYSTEM
FLIGHTHORYHINESS TEST REPORT
(PENALTY TESTS) s * VOLUME I,
SUPPLEMENT (o
ADwb34 95U
X=353=54 PROPULSJUN SYSTEH
FLIGHTWORTHIRESS TEST REPORT.
VOLUME (14
AD»835 &4V
X353-58 PROPULSJUN SYSTENM
FLIGHTWORYHINESS 5T REPORT FoR
THE VZI=1] RESEARCK AlRCRA T
AD=657 992

SREACTION(PSYCHOLOGY)
THEORY
APPLICATINY OF UPTIMAL CONTRIL
THEORY T0 THE PREDIC ION OF HUpAn
PERFURMANCE [N A COMPLEX TASKee
AD=704 S4A2

SRESCUED
VERTICAL TAKE=DOFF PLANES
AN EVALUATION OF SEARCH AND
RESCUE MiSSION CHAKACTERISTICS,®
AD=733 987

ORESEARCH PLANES
AEROELASTICITY
PREDICTED VIBRATJON ANOD ACOUST ¢
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ENVIRONMENTAL STUDYe FOR THE XV=54A
ALRCRAFT.
Ab=o4%4 283

AIRCRAFT EQUIPHENT

INSTALLED SYSTENS FUNCTIONAL
TEST PROCEVURE FUR THE XvebA
RESEARCH AIRCTRAFTe
AD=0657 991

&

. AIRFRAMES

STRUCTURAL TEST RESuLTS FoR THE
AV=5A RESEARCH AJRCRAFT.
AD=657 989

COOLING o VENTILATING EQUIPHENT
CALCULATED nEAT TRANSFEK AN
COOLING SYSTEM PLRFORMANCE FOR THE

XVeSA RESEARCH AIRCRAFT.
AD=857 994
CALCULATED MEAT TRANSFER ANV
COOLING SYSTEM PELRFORMANCE FOR THE
AVeSA RESEARCH AJRCRAFT,
AD=s57 998

DESIGN
CALCULATED wEIGHT, oALANCE AND
MOMENTS UF INEKRYLIA OF THE ave5a

* RESEARCH AIRCRAFT.

AD=654 U4,

FINAL DESIGN wEIGHT REPURT FOR
THE XVe5A HESEARCH AIRCRAFT.
Av=p57 990

FANS

X353=58 AND X370 PROPULSION
SYSTEMS FOR THE AVe5A AJRCKAFT.
AD=b4p 289

INSTALLATION, OPERATION AND
HAINTENANCE [NSTRUCTIONS FUR X353e
58 AND X376 FANSe®

. AU=p48 00&

FLIGHTY TESTING

FLIGHT TEST RESULTS OF THE AVeShp
V/STOL RESLARGH PLANES
AD=b39 23}

FLIGHT TEST RESULTS OF THE AVeSa
V/STOL RESLARCH PLANE,
Ab=gs39 232

FLIGHY TEST RESULTS OF THE AVeSa

D=9

UNCLASSIF1ED

o . . PITaRES

V/STOL RESEARCH PLANE.
AD~639 233
FULL=SCALE WINDTUNNEL TYEST
PROGRAN.®
AD=44UL 339
20=HOUR FOLLO¥=ON FLIGHT TES?
PROGRAM,) Xv=9A HOT CYCLE RESEARCH
AIRCRAFT o P
AD=b647 367
FULL 'SCALE mIND TUNNEL TEST
REPORT FOR THE XveSa RESEARCH
AIRCRAFT
AD=654 043
FLIGHTAORTHINESS AND RELIABILITY
Of THE XV=S5A RESLARCH AIMCRAFT,
AD»§57 993

FUSELAGES ‘
FUSELAGL STRUCTURAL ANALYDISe
_VOLUME IVe ENGINE [NLLT, THRUST
SPOILERy PITCH FAN LOUVEKRS,e
AD=64U 324
' FUSELAGE STRUCTURAL ANALYSIS.
SHEAR ANV BENDINGL UF THE Xy=baA
RESEARCH AIRCRAFT,
AD=b65d 562
FUSELAGE STRUCTURAL ANALYSIS.
CENTER FUSELAGE AND ENGINE MOUNTS
OF THE XV=SA RESEAKCH AIRCRAFT,
AD=$53 564
FUSELAGE STRUCTUKRAL ANALYSIS OF
THE XV=5A AIRCRAFT. FRAMES,
BULKHEADS AND FIT7],:%5Ss
AD=457 997

LANDING GEAR
NOSE LANDING GEAR DROP TEST
REPORT,e
AD=445 999
MAIN LANDING GEAR DROP TESY
REPORY FUR THE Xvesa AIRCRAFT,
AD=b46 282
LANDING GEAR CRITERIA GROUND
LOADS ANV REACTIONS,e
AD=447 )82
STRESS REPORT, NOSE LANDING GEAg
ASSENBLY 0o
AD=5648 007
STRESS ANALYSIS MAIN LANDING
GEAR OF THE XxV~5A RESEARCH
AJRCRAFT.
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PIT~RES

AD=454 042

LOADINGI(MECHANICS)
SIRUCTUnAL VESIuUN LUADSe FOR
THE XVeSA AJRCRAFT,
AD=p%4 28]

MAINTAINABILITY
Xy~5A MAINTENANCE AND SYSTEMS
EVALUATIGN,® “
AD=bb2 718
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