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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-286 576
FOREIGN TECHNOLOGY DIV WRIGNT-PA t TERSON AFB OHIO

ROTORS cU)

OCT 62 IV
1EPTo NO, TT 62 81!

UNCLASSIFIED REPORT

OESCRIPTORS: *HELICOPTER ROTORS; AERODYNAMIC
CHARACTERISTICS, HOVERING; LANDINGS 1 LIFT, LOAD
DISTRIBUTION, MATHEMATICAL ANALYSIS, TAKE-OFF, THEORY,
TRANSLATIONS, VELOCITY, VORTICES (U)

IDENTIFIERS: USSR, HEAVY LIFT HELICOPTERS (U)

RESULTS OF EXPFRIMENTAý. RESEARCH ON HELICOPTER
ROTORS ARE PRESENTED &N TOE HOVERING REGIME,t • OPTIMUM PARAMETERS ARE DISCUSSED FOR HEAVILY LOADED
ROTORS. A GENERALIZED VORTICITY THEORY OF THE
HELICOPTER LIFTOBORONGIZ, MOSKVA, 1'41P*, 1961)
UNCLASSIFIED REPORT DESCRIPTORS: OHELICOPT R
ROTORS: LOAD DIS TRIBUTION, LIFT; VORTICES,

VELOCITY, AERO DYNAMICS, T KE-OFF, LANDING,
MATHEMATICAL ANALYSIS, THEORY, USSR,

F •TRANSLATIONS. IDENTIFIERS: HOVERING. RESULTS

OF EXPERIMENTAL RESEARCH ON HELICOPTER ROTORS ARE
PRESENTED IN THE HOVERING REGIMEt OPTIMUM
PARAMETERS ARE DISCUSSED FOR HEAVILY LOADED ROTORS.
A GENERALIZED VORTICITY THEORY OF THE HELICOPTER

LIFTING RO OR IS SE FORTH; THIS MAKES I POSSIBLE TO
DETERMINE THE INDUCED VELOCITY A ANY POINT IN SPACE
FOR THE BASIC FLIGHT MODE. THE RESULTS OF

AERODYNAMIC RESEARCH ON COMPUTATION OF THE FLIGHT
CHARACTERISTICS OF THE HELICOPTER ROTOR IN THE
VERTICAL-DESCENT MODE ARE SET FORTH. MEIHODS ARE
GIVEN FOR DETERMIAING T';E CHARACTERISTICS OF THE
ROTOR. (AUTHCR) (U)

UNCLASSIFIED /ZOMO9
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UNCLA!SIFIED

DDC REPORT BIBLIOGRAPHY SrARCH CONTROL NO. /ZOmo9

AD-4O8 650
HUGHES TOOL CO CULVER CITY CALIF

PRELIMINARY DESIGN STUDY HOT CYCLE RESEARCH

AIRCRAFT. (U)

DESCRIPTIVE NOTE: SUMMARY REPT.
MAR 62 17qP

CONTRACT: DA-qq-177-TC-832
PROJ: DA-1-D-12lqOI-D-144
TASK: I-D-121401-O-14qO3

MONITOR: TRECOM TR-62-fn2

UNCLASSIFIED REPORT

DESCRIPTORS: (*HELICOPTERS* DgSIGN), (*HELI
COPTER ENGINES, GAS TURBINES), JET HELICOPTER

ROTORS; AERODYNAMI'C CONFIGURATION, WEIGHT,
AUTOGYROS, STABILITY* CONTROL; AIRFRAMES,
CARGO, PAYLOAD, DUCTS* FEASIBILITY STUDIES, (U)

IDENTIFIERS: T-6q ENGINES- S-60 AIRCRAFT, S-
6q AIRCRAFT, J-85 ENGINES. 1963, HEAVY LIFT
HELICOPTERS (U)

A PRELIMINARY DESIGN STUDY HAS BEEN COMPLETED OF A
TWIN-ENGINE HOT CYCLE RESEARCH HELICOPTER UTI LIZING

THE EXISTING ROTOR oITH THE FOLLOWING DE SIGN

OBJECTIVES: t1) 15,300 LB DESIGN GROSS WEIGHT;
(2) 25,5GO LB ALTERNATE HEAVY-LIFT HOVERING
GROSS wEIGHT; (3) Iq5 KT AT A GROSS WEIGNT OF
15*300 LBs HELICOPTER MODE; AND (4) 197 KNOTS AT
A GROSS WEIGHT OF 10,000 LB AUTO GYRO MODE, MAJOR
DESIGN AREAS COVERED IN THE STUDY INCLUDE THE ROTOR
MODIFICATIOA4S, AIRFRAME, ENGINE INSTALLATION, ENGINE
CONTROLS, FLIGHT CON TROLS, DIVERTER VALVES, BLADE

DUCT VALVES9 FLIGHT INSTRUMENTATION, ELECTRICAL
SYSTEM, HYDRAULIC SYSTEM, AND FUEL SYSTEM.

(AUTHOR) (U)

2
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-i22 586
BOEING CO MORTON PA VERTOL D0i

TRANSMISSION STUDY FOR TANDEM-ROTOR SHAFT-DRIVEN
HEAVY-LIFT HELICOPTERS. (U)

DESCRIPTIVE NOTE: FINAL REPT. FOR 27 JUN-27 DEC 6q;
SEP 65 148P MACK#JOHN

REPT. NO. R-379
CONTRACT: DAqq 177AMC2qiT
PROj: DA-lM121qOloiqq
TASK: IM1212IODIlqqI
MONITOR: USAAVLABS S TR-65-6

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY
LEGiBLE REPR&OUCTIONe REPRODUCTION WILL BE MADE IF
REQUESTED BY USERS OF DDC. COPY IS AVAILABLE FOR PUBLIC
SALE,

DESCRIPTORS: (*HELICOPTER ROTORS, TRANSMISSIONS),
(*TRANSMISSIONS 8 HELICOPTERS); SHAFTS, HELICOPTER
ENGINES, DRIVES, BEARINGS, TITANIUM, TENSILE
PROPERTIES, FATIGUE(MECHANICS)q REDUCTION GEARS;
CONTROL SISTEMS (*)

MECHANICAL DRIVE SYSTEMS FOR HEAVY-LIFT TANDEM-
ROTOR HELICOPTERS WERE STUDIED, THREE- AND FOUR-

ENGINE CONFIGURATIONS WERE ANALYZED.
CONFIGURATIONS INCLUDED ArT-MOUNTED AND FORE- AND
AFT-MOUNTED ENGINES, SINGLE AND DUAL DRIVE SYSTEMS,
kND HIGH-MOUNTED AND LOW-MOUNTED AFT PLANETARIES.
WEIGHTS WERE ESTIMATED. PROBLEMS OF GEAR SURFACE
DURABILITY, MULTIENGINE CONTROL, AND OVER-RUNNING
CLUTCHES WERE DEFINED. THE EFFECTS OF INCREASED
GEAR TOOTH BENDING FATIGUE STRENGTH, HIGHER BEARING
CAPACITY, SUPERCRITICALSPEED SHAFTING; AND THE USE OF
TITANIUM AND IMPROVED FERROUS METALS WERE EVALUATED.
IN THE MORE SIGNIFICANT FACTORS, THE SATISFACTORY

S)LUTION OF THE HEAVY-LIFT HELICOPTER DRIVE SYSTEM
LIES WITHIN THE CURRENT STATE-OF-THE-ART. (AUTHOR)

(U)

3
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO: /ZOMO9

AD-62q 145 13 21/5
KAMAN AIRCRAFT CORP BLOOMFIELD CONK

A MAIN POWER SYSTEM FOR SHAFT-DRIVEN HEAVY LIFT
HEL;:OPTERS. (U)

DESCRIPTIVE NOTE: FINAL REPT.,

OCT 65 119P BOSSLER;ROBERT 8. ,JR.;
REPT. NO. KAMAN-R-555

CONTRACT: DA-qq-!77-AMC-2I2(T)
PROJ: DA-0M12IQOlDI94

TASK: IM121qOlDlqqlq
MONITOR: USAAVLABS , TR-65-52

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*HELICOPTER ENGINES; DESIGN).

(*HELICOPTERS; PO*ER), (*TURBINES, HELICOPTERS),
HELICOPTER ROTORS, TRANSMISSIONS, SHAFTS (U)

IDENTIFIERS: TIGR (TURBINE INTEGRATED GEARED
ROTOR) (U)

MULTIPLE GAS GENERATORS* INSTALLED IN A

CONVENTIONAL HORIZONTAL POSI-TON, ARE ALL GAS-COUPLED
TO THE SAME PERIPHERALLY-DRIVEN REMOTE TURBINE OF THE

LIFT AND CRUISE FAN TYPE, THE REMOTE TURBINE IS
MOUNIED CO-AXIALLY TO A SPEED-REDUCING GEARBOX WHICH
IS ALSO COAXIAL WITH ThE ROTOR. THE CONCEPT IS

KNOWN AS THE TURBINE INTEGRATED GEARED ROTOR

'TIGR'. THE TIGR ARRANGEMENT ELIMINATES FROM
TRANSMISSION DESIGN THE FUNCTIONS OF ENGINE

COMBINING, CHANGE OF DIRECTION, PART OF THE RECUIRED
SPEED REDUCTION FROM CONVENTIONAL ENGINE SPEED TO
ROTOR SPEED, MISALIGNMENT COUPLINGS AND ALL OF THE

MULTIPLE INDIVIDUALENGINE OVERRUNNING-CLUTCH

PROVISIONS REQUIRED FOR ENGINEOUT OPERATION AND FOR

AUTOROTATION. A THREE-PHASE PROGRAM OF DESIGN,
ANALYSIS, AND COMPARATIVE EVALUATION OF TIGR,

INCLUDING THE EFFECT ON ADJACENT SYSTEMS AND THE
RESULTING HEAVY LIFT HELICOPTER (HLH)

AIRCRAFT, IS PRESENTED* THE RESULTS SHOW TIGR
HAS A 280 PERCENT IMPROVEMENT IN MEAN TIME 8ETWEEN
MISSION-ABORT FAILURE OVER CONVENTIONAL MULTIPLE

ENGINE/TRANSMISSION PRACTICE FOR TEE ENTIRE HLH

POWER TRAIN FROM THE ENGINE INLETS TO THE ROTOR HUB.
COST PER HLH FLIGHT HOUR IS REDUCED, AND THE HIGH
FUEL EFFICIENCY OF MECHANICALLY-DRIVEN ROTORS IS

RETAINED. TIGR IS BELIEVED TO BE EMINENTLY

PRACTICAL AND IS READY FOR DYNAMIC TESTING,

(AUTHOR) 4 (U)

UNCLA9SIFIED /ZOM09



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-62q 716 1/3 21/5
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAVY-LIFT TfP TUREOJET ROTOR SYSTEM. VOLUME XI*
ENGINE DES!GN, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.
OCT 65 IlIP

CONTRACT: DA-4q-177-AMC-25(T)
PROJ: DA-IM12s4OID14I
TASK: IMl214OlDllql2
MONITOR: USAAVLABS , TR-6q-68K

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION NITH
CONTINENTAL AVIATION AND ENGINEERING CORP.,
DETROIT) MICH., REPT. NO* CAE-9429 SEE ALSO AD-
62q 814,

nESCRIPTORS: (*HELICOPTER ENGINES; DESIGN);
(*TURBOJET ENGINES, DESIGN), (*HELICOPTER ROTgRS,
DESIGN), ROTOR BLADES(ROTARY WINGS), HOVERING,
FUEL PUMPS, JET ENGINE INLETS, LIFT (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS (N)

THE REPORT DISCUSSES THE DESIGN OF THE MODEL 357-
I ENGINE FOR ROTOR TIP OPERATIONAL ENVIRONMENT*
THE DETAIL DESIGN MEETS REQUIREMENTS OF OIL-E-
50078 EXCEPT FOR ITEMS PECULIAR TO ROTOR TIP
OPERATION. THESE ITEMS INCLUDE OPERATIONAL
ATTITUDES, EFFECT OF CONTINUOUS GYROSCOPIC COUPLES
AND HIGH G FIELD ENVIRONMENT. THE REPORT INCLUDES
AN ANALYTICAL nESIGN ANALYSIS OF THE STATIC
STkUCTUREq ROTATING ELEMENTS; BEARIINGS, ACCESSORY
DRIVES, LUBRICATION SYSTEM, AND MISCELL#NEOUS ENGINE
PARTS, (AUTHOR) (U)

UNCLASSIFIED /ZOMO9



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZOM09

AD-624 762 1/3
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAVY-LIFT TURROJET ROTOR SYSTEM. VOLUME III. DESIGN
LAYOUT STUDIES. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.
OCT 65 113P

qEPTe NO, ENGINEERING-64-q3
CONTRACT: DA-4Q-177-AMC-25(T)
PROj: DA-IM12140ID144
TASK: lMllOlD!lql2
MONITOR: USAAVLAB3 * TR-64-68C

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*ROTOR BLADES(ROTARY WINGS)t
DESIGN): (*HELICOPTER ROTORS, DESIGN), TURBIJET
ENGINES, HELICOPTER ENGINES, HELICOPTERS,
LIFT (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS I

THE REPORT DESCRIBES THE DESIGN LAYOUT STUDIES
PERFORMED DURING THE PRELIMINARY DESIGN OF A TIP
TURBOJET ROTOR SYSTEM APPLICABLE TO A HELICOPTER OF
60,000 POUNDS TO 80,000 POUNDS GROSS WEIGHT, THE
BASIC ROTOR SYSTEM GEOMETRY FOR WHICH THESE STUDIES
WERE PERFORMED WAS ESTABLISHED BY MEANS OF A
PARAMETRIC DESIGN STUDY. DESIGN INVESTIGATIONS *ERE
DIRECTED PRIMARILY TOWARDS THE COMPONENTS ABOVE THE
ATTACHMENT OF THE ROTOR SYSTEM TO THE AIRFRAME.
THESE INCLUDED ROTOR HUB AND BLADE RETEF'TIOq
CONFIGURATION, ROTOR BLADE STRUCTURAL ARRANGEMENT,
POWER PLANT INSTALLAI;CN FLIGHT CONTRCLS, AND
AIRFRAME/ROTOR MOUNTED FUEL, LUBRICATION9 ELECTRICAL.
ENGINE STARTING, AND POWER MANAGEMENT SYSTEMS.
CONSIDERATION WAS ALSO GIVEN TO TAIL ROTOR AND
ACCESSORIES DRIVE SYSTEMS, THESE DESIGN STUDIES
AND ASSOCIATFD STRESS AND WEIGHT ANALYSES HAVE
"ESTABLISHED THE PRACTICABILITY OF THE DESIGN AND
FABRICATION OF THE TIP TURBOJET ROTOR SYSTEM, AS AELL
AS PROVIDING VERIFICATION FOR THE SYSTEMS' ftEIG'" S
ESTABLISHED BY THE PARAMETRIC DESIGN STUDY 4EIGHT
EQUATIONS. DEVELOPMENT OF A TIP TURBOJET
HELICOPTER OF 60,000 POUNDS TO 809010 POUNDS GROSS
fEIGHT HAS BEEN FOUND TO BE WELL WITHIN THE STATE O7

THE ART OF ALL TECHNOLOGIES ASSOCIATED WITH THE
DESIGN AND FABRICATION OF AN AIRCRAFT OF THIS TYPE&
(AUTHOR: (U)

6
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZOM09

AD-b2q 763 I/7
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAVf-LIFT TURROJET ROTOR SYSTEM, VOLUME IV. STATIC

AND DYNAMIC LOADS* (U)

nESCRIPTIVE NOTE: TECHNICAL REPT. SOCT 65 117P

REPT. NO, ENGINEZRING-6b-qq
CONTRACT: DA-qq-177-AMC-25(T)
PROJ: DA- 5 M121Q01DIqq1

TASK: IM12lqOIDl4q|2

MONITOR: USAAVLABS * TR-6q-68D

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-62q 762,

DESCR!PTORS: (*HELICOPTER ROTORS$ DESIGN),
LOADING(MECHANICS), STRUCTURAL PARTS, TURBOJET
ENGINES, ROTOR BLADESCROTARY WINGS), HELICOPTERS.
LIFT (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS (lot

THE REPORT PRESENTS THE STRUCTURAL DESIGN CRITERIA.
STATIC DESIGN LOADSo AND DYNAMIC DESIGN LOADS FOR THE
MODEL 1108 HELICOPTER. THE VOLUME IS THE BASISFOR TPE STRUCTURAL DESIGN AND ANALYSIS OF THE TIP
TURBOJET MAIN ROTOR SYSTEM. (AUTHOR) tUl

7
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UNCLASSIFIED

DDC REPORT RIRLIOGRAPHY SEARCH CONTROL NO. /ZIM09

AD-624 764 1/7

HILLER AIRCRAFT DIV FAIRCHILD. HILLER CORP PALO ALTO
CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEMe VOLUME VI,
DYNAMIC AND AEROELASTIC STUDIES. cut

DESCRIPTIVE NOTE: TECHNICAL REPTe
OCT 65 55p

REPT. NO. HILLER-ER-64-46
CONTRACT: DA-fq4-177-AmC-25(T)
TASK: IM121qOID-1qql2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-62q 763.

OESCRIPTORS: (*HELICOPTER ROTORS, DESIGN) (*ROTOR
BLADES(ROTARY WINGS), AERODYNAMIC CHARACTERISTICS),

HELICOPTER ENGINES, TURBOJET ENGINESs LIFT.
AEROELASTICITY, FREQUENCY; FLUTTER, SIMULATION,
ANALOG COMPUTERS, HELICOPTERS (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS (M)

THE ST!DIES PERTAIN TO DYNAMIC AND AEROELASTIC
PHENOMENA OF THE ROTOR SYSTEM FOR A HEAVY-LIFT
HELICOPTER EMPLO!ING TURBOJET EN-INES MOUNTED AT THE
TIPS OF THE ROTOR BLADES. A MAJORiTY OF THE ROTOR
BLADE FREQUENCY AND BLADE FLUTTER BOUNDARY WORK WAS
ACCOMPLISHED USING A LUMPED MASS ROTOR BLADE
SIMULATION ON A DIRECT ANALOG COMPUTER, THE
IMPORTANT RESULTS OF THESE STUDIES AS WELL AS OTHER
DYNAMIC INVESTIGATIONS WHICH ARE NECESSARY TO INSURE
ADEQUATE HELICOPTER PERFORMANCE ARE INCLUDED.
(AUTHOR) iUl

UNCLASSIFIED /ZOMO9



UNCLASSIFIED

DDC REPORT BIALIOGRAPHY SEARCH CONTROL NO: iODM09

AD-624 81; 1/3

HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEm, VOLUME VII.
WEIGHT AND BALANCE STUDIESo (U)

nESCRIPTIVE VnTE: TECHNICAL REPT.

QCT 65 70P

REPTo !C.: HILLER-ER-6q-q?
CONTRACI! 9A-4q-177-AMC-25(T)
PROJ: DA-jHIZ'4IDIqi
TASK: 1"1214I3Oj•12

MONITOR: USAAVLABS * TR-64-68G

UNCLASSIFIED RPO'T

SUPPLEMENTARY NOTE: SEE ALSO A1-624 76q#

DESCRIPTORS: (eHELICOPTER ROTORS, DFSIGN),
(*HELICOPTERS; WEIGHT), SIATISTICAL AtýLYSIS,

ROTOR BLADES(ROTARY WINGS), DRAG, LIFT;

HELICOPTER ENGINES, TURBOJET ENGINES, CENTt? OF
GRAVITY (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS C

THE REPORT DISCUSSES STATISTICAL; nNALYTICAL, AND

EMPIRICAL WEIGHT ANALYSIS METHODS USED TO EVALUATE

THE EMFTY WEIGHT iF THE HELICOFTER, BLADE LAG
CHARACTERISTICS ARE ALSO DISCkUSSED9 INCLUDING AN
ANALYSIS SHOWING BLADE LAG ANGLES WITH ONE AND TWO

ENGINES iNOPERATIVE# INCLUDED ARE AIRCRAFT BALANCE

PREDICTIONS& (AUTHOR) cU#

4A,

UNCLASSIFIED /zOo09
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UNCLASSIFIED

DDC REPORT RIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-62q 814 1/3j
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME VIII,
WIND-TUNNEL STUDIES, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.
OCT 65 5qOP

REPT. NO. ENGIN,.ERING-6q-48
CONTRACT: DA-qq-177-AMC-25(T)
PROj: OA-IMI21qOIDjo4

TASK: IkM2lqOID1q'|2
MONITOR: USAAVLAGS , TR-64-68H

UNCLASSIFIED IfEPORT

SUPPLEMENTARY NOTE: SEE ALSO AD..624 813,

DESCRIPTORS: (*HELICOPTER ROTORS, DESIGN), (*ROTOR
BLADES(ROTARY WINGS), MODEL TESTS), (*NACELLES,
MODEL TESTSv AERODYNAMIC CONFIGURATIONS, *IND
TUNNEL mODELS, LIFT, TURBOJET ENGINES;
HELICOPTERS; HYPERSONIC FLOW tUl

IDENTIFIERS: HEAVY LIFT HELICOPTERS CM)

WIND-TUNNEL TESTS WERE CONDUCTED TO PROVIDE NACELLE

DESIGN INFORMATION WHICH WOULD ASSIST IN THE DESIGN
OF THE TIP TURBOJET INSTALLATION, THE MODEL WAS
CONSTRUCTED TO PROVIDE FOR SINGLE, OVER-UNDER, AND
SIDE-By-SIDE ENGINE ARRANGEMENTS, THE NACELLE
LOADS WERE MEASURED WITH A SI).-COMPONENT STRAiN-GAGE
BALANCE* TESTS WERE CONDUCTED AT NACELLE
REYNOLDS NUMBEPS FROM qfQOO0 TO 1;830;0OO 1ITN
MOST OF THE DATA TAKEN AT THE HIGHER VALUE, THE
MODEL PITCH ANGLE WAS VARIED FROM -3 DEGREES TO *12
DEGREES AND THF YAN ANGLE WAS VARIED FkOM -20 DEGREES
TO +20 DEGREES. NACELLE INLET TO FREESTREAM
VELOCITY RATIO5 WERE VARIED FROM C Tl .7625, THE
MAXIMUM OBTAINABLE OITH FREESTREAM TOTAL FRESSURE
SUPPLY:NG THE ENERGY NECESSARY TO OlERCOME !NTERNAL
LOSSES, ;AUTHOR) ;U)

10

UNCLASSIFIED /ZOMo9

- - ~ --- j ,



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO' /ZOO09

AD-62q'822 i/3 21/5

HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTC

CALIF

HEAVY-LIFT TURBOJET ROTOR SYSTEM. VOLUME XII. FUEL

PUMP AND CONTROL SYSTEM DESIGN. (Ul

DESCRIPTIVE NOTE: TECHNICAL REPT.
OCT 65 112P

CONTRACT: CA-44-177-AMC-25(T)
PROJ: DA-jMI2IqOlD14q
TASK: IM1l2qOI~lqql2

TONITOR: USAAVLABS T TR-6q-68L

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION 41TH

CONTINENTAL AVIATION AND ENGINEERING CORP*,

DETROIT; MICH., REPT. NO. CAE-9q3. SEE ALSO AD-
62q 716.

DESCRIPTORS: coHELICOPTER ROTORS, DESIGN)v (*FUEL
PUMPS; DESIGN), (oHELICOPTER ENGINES. FUEL
PUMPS), CONTROL SYSTEMS, TURBOJET ENGINES,

HOVERING, FEASIBILITY STUDIES, LIFT (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS

THE REPORT DISCUSSES THE PROPOSAL OF A COMBINATION
HYDROMECHANICAL-ELECTRONIC FUEL CONTROL AND FUEL PUMP
FOR CONTROL OF A HELICOPTER ROTOR TIP MOUNTED ENGINE
(CAE MODEL 357-1) WHICH DURING NORMAL OPERATION

IS SUBJECTED TO 235G OF CENTRIFUGAL FORCE. THE

PROPOSED PRELIMINARY DESIGN IS SUBMITTED TO MEET THE

SPECIFICATION REQUIREMENT OF THE ENGINE IN THE TIP
TURBOJET HOVER MODE OF OPERATION, ANALYTICAL
DESIGN STUDIES AND PRELIMINARY TEST RESULTS SHOW
rFEASIBILITY OF THIS DESIGN FOR OPERATION IN A 235G

FIELD. (AUTHOR) (U)

UNCLASSIFIED /ZOM09



UNCLASSIFIED

ODC REPORT RIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-625 818 113
HILLER AIRCRAFT CORP PALO ALTO CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME I. (U)

DESCRIDTIVE NOTE: SUMMARY REFTe .

r;65 113P
REPT. NOO ER-6q-4i
CONTRACT: DA-q4-177-AMC-25(T)
TASK: IMl21qOjDl&qfl2
MONITOR: USAAVLABS , TR-6q-68A

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (*HELICOPTER ROTORS,' DESIGN),
HELICOPTERS9 TUPIýVjT ENGINES, LIFT,
PERFORMANCEiENGINEERING)s WEIGHT, STABILITY (U)

7DENTIFIERS: HEAVY LIFT HELICOPTERS 0q)

THE STUDY OF A TIP-TURBOJET-POWERED ROTOR SYSTEM

FOR A HEAVY-LIFT HELICOPTER, WHICH IS PRESENTED IN
THIRTEEN VOLUMES; IS SUMMARIZED. INCLUDED UNDER
THIS GENERAL SUBJECT ARE STUDIES ON PARAMETRIC
DESIGNI PERFORMANCEt STRUCTURES AND DYNAMICS; WIND
TUNNEL, PRELIMINARY DESIGN, WEIGHT AND BALANCE,
STABILITY9 AND POWER PLANT. (AUTHOR) (U)

12
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NOt /ZOM09

AD-625 819 1/3 21/5

HILLER AIRCRAFT CORP PALO ALTO CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME IIT
PARAMETRIC DESIGN STUDY. (U)

ESCRIPTIVE NOTE: ENGINEERING REPTs
OCT 65 1014P

REPT. NO. ER-6q-q2 •
CONTRACT: DA-qq-177-AMC-25tT)

TASK: IM1241qDllq412
MONITOR: USAAVLABS , TR-6q-688

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO 4D-629 818.

DESCRIPTORS:. (*HELICOPTER ROTORS, DESIGN),
HELICOPTERS, LIFT, TURBOJET ENGINES, ROTOR
BLADESIROTARY WINGS), OPTIMIZATION, WEIGHT,
AERODYNAMIC CHARACTERISTICS, CONFIGURATION (U)

IDENTIFIERS" HEAVY LIFT HELICOPTERS (M

THE PAPAKETRIC AUALYSIS DETERNiNES THE OP!IMUM
DESIGN PPRAMETERS OF A 2qqOOO-LBo-PAYLOAD HELICOPTER
POWERED BY TURBOJET ENGINES INSTALLED AT THE ROTOR
BLADE TIPS. THE METHOD USED DETERMINED A GROSS
WEIGHT WHICH "'tULD SATISFY STATISTICAL COMPONENT
WEIGHT EQUATIONS AND AERODYNAMIC EQUATIONS

SIMULTANEOUSLY, THE OPTIMIZING CRITERION WAS THE
MINIMUM GROSS WEIGHT REQUIRED TO PERFORM A SPECIFIC
MISSION. THE RESULTS CF THE ANALYSIS INDICATE THAI
THE OPTIMUM CONFIGURATION USING THE CONTINENTAL
MODEL :)57-1 ENGINE IS A HELICOPTER WITH (A)
FOUR BLADES, (B) TW3 ENGINES PER BLADE, AND
(C) A CRANETYPE FUS:LAGE* THE OPTINUM
CONFIGURATION WITN A GENERALIZED OR 'RUBBER' ENGINE
IS A HELICOPTER NtTH (A) THREE BLADES, (B)
ONE ENGINE PER BLADE, AND (C) A CRANETYPE
FUSELAGE, (AUTHOR) (U)

13
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UNCLASSIFIED

DDC REPORT PIRLIOGRAPHY SEARCH CONTROL NO: /ZOMO9

AD-625i 820 1/3
MILLER AIRCRAFT CORP PALO ALTO CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME V.
STRUCTURAL ANALYSIS. (U)

OESCRIPTIVE NOTE: ENGINEERING REPT.
OCT 65 127P

QEPT. 'iO. ER-64-45
CONTRA:T: DA-'4q-177-AMC-25(T)
TASK: IM12lqOIDI 412
MONITOR: USAAVLABS , TR-64-68E

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-62'4 8i,.

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN), (*ROTOR
BLADES(ROTARY WINGS), DESIGN), HELICOPTERS(TURBOJET ENGINES, LIFT, STRESSES (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS (p)

THE REPORT DISCUSSES STRESS CALCULATIONS FOR MAJOR
STRUCTURAL COMPONENTS OF THIS SYSTEM. TIP ENGINE
ATTACHMENT HARDWARE IS ALSO ANALYZED. (AUTHOR) (U)

14
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UNCLAS3IFIED

DOC REPORT S!RLIOGRAPHY SEARCH CONTROL NO: /ZOM09

AD-625 821 1/2 21/5
HILLER AIRCRAFT CORP PALO ALIO CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME IXe

PERFORMANCE ANALYSIS* (U)

DESCRIPTIVE NOTE: ENGINEERING REPT.
OCT 65 73P

REPT. NO. ER-6q-q9
CONTRACT: DA-q4-177-AMC-25(T)
PROJ: DA-IM21IOID1q4
TASK: 1M121qOIDlqql2
MONITOR: USAAVLABS , TR-6q-681

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-624 812,

DESCRIPTORS: (*HELICOPTER ROTORS. DESIGN),
(OHELICOPTERSt.PERFORMANCE(ENGINEERING))s
ANALYSIS, LIFT# TURBOJET ENGINES,
CONFIGURATION, ROTOR BLADES(ROTARY WINGS) (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS CM)

THE REPORT PRESENTS A PERFORMANCE AND
CHARACTERISTICS SUMMARY OF THE MODEL 1108 TIP
TURBOJET-POWERED HLAVYLIFT HELICOPTER. THE
CONFIGURATION WAS SELECTED FROM A PARAMETRIC ANALYSIS
(USAAVLABS TECHNICAL REPORT 64-68B)o STANDARD
PERFORMANCE METHODS ARE USEDO MODIFIED WHERE
NECESSARY BY FACTORS PECULIAR TO TIP TURBOJET
PROPULSION. (AUTHOR) (U)

15
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. PZOM09

AD-625 822 1/3
HILLER AIRCRAFT CORP PALO ALTO CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME X.

STABILITY AND CONTROL, fU)

DESCRIPTIVE NOTE: ENGINEERING REPT.
OCT 65 89P

REPTo NO. ER-6q'-50
CONTRACT: DA-qq-177-AMC-25CT)
PROJ: DA-IM121qOlDIfq
TASK: 1M121qOlDlqql2
MONITOR: USAAVLABS , TR-6'-68J

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-625 821,

DESCRIPTORS: (*HELICOPTER ROTORS; DESIGN),
(*HELICOPTERS; PERFORMANCE(ENGINEERING)),
STABILITY, CONTROL, TURBOJET ENGINES, LtFT,
SPECIFICATIONS, HANDLING tUl

IDENTIFIERS; HEAVY LIFT HELICOPTERS CM)

THE REPORT DISCUSSES THE RESULTS OF A STABILITY AND
CONTROL ANALYSIS OF A LARGE CRANE-TYPE HELICOPTER
POWERED BY A TIP-MOUNTED TURBOJET SYSTEM,
SPECIFICATION MIL-H-8501A WAS USED AS A GUIDE
FOR CRITERIA. SPECIFICATION CRITERIA WERE MET;
HOWEVER, FOR IMPROVEMENTS IN HANDLING QUALITIES, A

STABILITY AUGMFNTATION SYSTEM IS RECOMMENDED,
tAUTHOR) (Ul

16
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UNCLASSiFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-625 823 11/ 21/5
HILLER AIRCRAFT CORP PALO ALTO CALIF

HEAVY-LIFT TIP TURBOJET ROTOR SYSTEM. VOLUME XIII.

PRELIMINARY MODEL SPECIFICATION FOR CONTINENTAL MODEL
357-1 ENGINE* (U)

DESCRIPTIVE NOTE! TECHNICAL REPT.
OCT 65 53P

CONTRACT: DA-44-177-AMC-25(T)
TASK: 1Hl21QOID'441 2

MONITOR: USAAVLABS • TR-L4-68M

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION *ITH
CONTINENTAL AVIATION AND ENGINEERING CORP.;
DETROIT, MICH. SEE ALSO AD-62q 822.

nESCRIPTORS: (eHELICOPTER ROTORS, DESIGN),
%OTURROJET ENGINES, SPECIFICATIONS), ROTOR
BLADES(ROTARY WINGS), ilELICOPTERS. LIFT;
MODELS(SIMULATIONS)t PERFORMANCE(ENGINEERING) (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS ,M)

THE REPORT CONTAINS CONTIrENTAL PRELIMINARY
MODEL SPECIFICATION NO. 2253°A, WHICH
CONTAINS REQUIREMENT, CAPABILITY, AND ENGINE
PERFORMANCE DATA ON THE CONTINENTAL MODEL 357-1
(1700-POUND THRUST) TURBOJET ENGINE FOR
HELICOPTER ROTOR-TIP MOUNTING. (AUTHOR) (U)

17
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UNCLASSIFTED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-634 503 1/3 2,/5
ARMY AVIATION MATERIEL LABS FORT EUSTIS VA

CH.•.5A SKYCRANE ENGINE LOAD SHARING. (U)I
DESCRIPTIVE NOTE: ENGINEERING LAB. REPT.,

MAY 66 54P CHESTNUTT, DAVID ;BARTEKsL. Re

REPT. NO. USAAVLABS-TR-66- 4 7t
PROJ: DA-IM121OlD14q

TASK: 1Ml21qOIDlqql5

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (oHELICOPTERS,
PERFORMANCE(ENGINEERING)), (oHELICOPTER ENGINES#
LOADING(MECHANICS)), FLIGHT, OPERATION, DATA,
ANALYSIS, TORQUE, TABLES, GRAPHICS (Ul

IDENTIFIERS: CH-54A AIRCRAFT (U)

THE ENGINE LOAD-SHARING CHARACTERISTICS OF THE

CH-5qA SKYCRANE HELICOPTER *ERE INVESTIGATED TO
DETERMINE IF UNEQUAL LOAD SHARING WOULD BE A

SIGNIFICANT PROBLEM, TORQUE-SPLIT SAMPLES WERE
SELECTED FROM 67 HOURS OF FLIGHT-LOAD DATA. THE
PARAMETERS MEASURED AND RECORDED ON OSCILLOGRAPH

RECORDS WERE AIRSPEED: ALTITUDE, ENGINE GAS PRODUCER
RPM, ENGINE TORQUE, MAIN ROTOR RPM, VERTICAL
ACCELERATION AT AIRCRAFT CENTER OF GRAVITY, AND

OUTSIDE AIR TEMPERATURE. THE GROSS AEIGHT AT
TAKEOFF AND LANDING ApD THE BAROMETRIC PRESSURE NERE
MEASURED AND RECORDED AS SUPPLEMENTAL DATA* THE

DATA WERE PRESENTED IN A SERIES OF FREQUENCY-OF-
OCCURRENCE GRAPHS; VARIATION IN TORQUE SPLITS WAS
INDICATED WITH THE OTHER MEASURED PARAMETERS. THE
ANALYSIS OF THE DATA INDICATES THAT THE ENGINE LOAD
SP`..ITTING IS SIGNIFICANT AT TAKEOFF AND~ LANDING AND
SHOULD BE INVESTIGATED FURTHER. (AUTHOR) (ow)

18
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. / 7 0M09

AD-638 ý 6 q 1,1

ARMY AVIATION MATERIEL LABS FORT EUSTIS VA

CH-5qA SKYCRANE HELICOPTER FLIGHT LOADS INVESTIGATION

PROGRAM* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.
JUN 66 183P BRAUljJO5EPH F. ;GIESSLERF.

JOSEPH ;

REPT, NO, USAAVLABS-TR-66-
5 8,

TASK: IPI25901Alq607,

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH

TECH•oJLOGY, INC*, DAYTON, OHIO.

DESCRIPTORS: t*HELICOPTERS, FLIGHT TESTING), DATA,

TABLES, GRAPHICS9 PERFORMANCE(ENGINEERING) (U)

IDEtuTIFIERS: CH-5'A AIRCRAFT (U)

TEE REPORT DEALS WITH THE ANALYSIS OF THE 1io0q

HOURS Of CH-54A SKYCRANE DATA. CENTURY qO9B

OSCILLOGRAPH RECORDERS WERE USED TO COLLECT THE

PARAMETERS MEASURED, INCLUDING AIRSPEED, ALTITUDE,

VERTICAL ACCELERATION AT CENTER OF GRAVITY, MAIN

ROTOR RPM, LONGITUDINAL CYCLIC STICK POSITION,

COLLECTIVE STICK POSITION, OUTSIDE AIR TEMPERATURE,

TORQUE ON EACH ENGINE. AND GAS PRODUCER RPM ON EACH

ENGINE. BAROMETRIC PRESSURE AND TAKEOFF-AND-

LANDING GROSS WEIGHT ESTIMATES WERE ALSO RECORDED AS

SUPPLEMENTAL INFORMATION. THE FLIGHT DATA WERE

DIVIOED !NTO FOUR CATEGORIES BY MISSION: ASCENT,

rMANEUVER, DESCENT, AND STEADY STATE. THE AIRCRAFT

*ERE PERFORMING THEIR NORMAL MISSION FUNCTIONS DURING

THE PERIOD IN WHICH THE DATA WERE COLLECTED. TIME

HIST-LY TABLES, HISTOGRAMS, PEAK COUNTS9 AND

EXCEEDANCE CURVES WERE GENERATED FROM THE DATA. AS

A RESULT OF THIS STUDY, DESIGNERS NOW HAVE A LIMITED

SAMPLE OF CONDITIONS EXPERIENCED BY FOUR CH-5qA

AIRCRAFT IN THE FIELD. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOM09 z

AD-64O 946 1/3
LOCKHEED-CALIFORNIA CO BURBANK

PARAMETRIC ANALYSIS AND PRELIMINARY DESIGN OF A
SHAFT-DRIVEN ROTOR SYSTEM FOR A HEAVY-LIFT
HELICOPTER* (U)

DESCRIPTIVE NOTE: FINAL REPT.,
AUG 66 328P BILEZIKJIANVAHE ;BRYE.JAMES

Me ;CHILDERSSHARRY Me ;CONWAYWILLIAM j. ;

GO'DSTEINHARRY DO ?
REPT. NO. LR-19143,
CONTRACT: DA-qq-177-AmC-276(T),
PRO.,: DA-IF131001DI57,
MONITOR: USAAVLABS TR-66-48

UNCLASSIFIED REPORT

SU?PLEmENTARY NOTE:

DESCRIPTORS: (*HELICOPTER ROTORS, DESIGN), LIFT,

DRIVE SHAFTS, LOADING(mECHANICS)q TRANSPORT
PLANES, WEIGHT, AERLLASTICITY, ANALYSIS,
STABILITY, CONFIGURATION (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS (M)

A PARAMETRIC ANALYSIS AND A PRELIMINARY OESIGN
STUDY WERE CONDUCTED TO DETERMINE THE OPTIMUM
CHARACTERISTICS OF A SHAFT-DRIVEN ROTOR WHICH WOULD
RESULT IN THE LIGHTEST GROSS WEIGHT HEL:COPTER
CAPa5LE OF LIFTING MILITARY LOADS IN THE 12- TO 20-
TON RANGE* THE STUDY CONSIDERED SINGLE- AND
TANDEM-ROTOR HELICOPTERS hITH INTERNAL CARGO AND
CARGO POD. TYPES OF ROTORS ANALYZED WERE
ARTICULATED, TEETERED: RIGID, AND MATCHED-STIFFNESS.
EXISTING TURBINE ENGINES OR GROWTH VERSIONS THEREOF
WERE CONSIDERED. COMPONENT VEIGHT EQUATIONS WERE
DEVELOPED AND A COMPUTER PROGRAM AAS UTILIZED TO
DETERMINE THE ROTOR CHARACTERISTICS FOR EACH
HELICOPTER CONFIGURATION. FOR A GIVEN SET OF ROTOR
PARAMETERS, THE PROGRAM COMPUTED THE POWER PLANT
RATING, FUEL REQUIRED, AND THE EMPTY WEIGHT
CORRESPONDING TO THE HELICOPTER WHICH WOULD SATISFY
THE mOST CRITICAL MISSION REQUIREMENTS oITH THE
M;NIMUM GR.SS WEIGHT. THE PERFORMANCE OF THE
FESULTING CONFIGURATION WAS DETERMINED, DESIGN
STUDIES OF THE ROTOR SYSTEM, ROTOR CONTROLSt ROTOR/
PROPULSION ARRANGEMENT, AND THE GENERAL ARRANGEMENT
WERE MADE. ROTOR LOADS WERE DEVELLPEV AND A
STRUCTURAL DESION ANALYSIS OF THE ROTOR SYSTEM,
INCLUDING FATIGUE AND WEIGHT ANALYSES, WAS PREPARED.

UU)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMO9

AD-6q7 365 O T3
BOEING CO MORTON PA VERTOL DIV

STUDY OF THE HEAVY-LIFT HELICOPTER ROTOR
CONFIGURATION, (U)

DESCRIPTIVE NOTEM TECHNICAL tIEPT.o
NOV 66 396P WAXICHARLES M. ;TOCCI;

ROCCO C. ;
REPT. NO. R-445
CONTRACT: DA-q&1-177-AHIC-206(T)
PROj: DA-IPI2590IAIq2
TASK: IP1259OIA1q20,
MONITOR: USAAVLABS TR-66-61

UNCLASSIFIED REPORT

DESCRIPTORS: (OTRANSPORT PLANES, HELICOPTERS);
(*HELICOPTER ROTORS, CONFIGURATION)t LIFT*
DESIGNt, OPTIMIZATION, DRIVE SHAFTS, MATHEMATICAL
ANALYSIS, STALLING, FLtfTTER, AERODYNAMIC
CHARACTE.ISTICS; FORCE(MECHANICS).
FUSELAGES (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS (M)

A TIO-PART PARAMETRIC ANALYSIS AND DESIGN STUDY WAS
CONDUCTED TO DEFINE THE OPTIMUM SHAFT-DRIiEN ROTOR
SYSTEM FOR THE HEAVY-LIFT HELICOPTER. A PARAMETRIC
ANALYSIS WAS MADE FOR THE TANDEM-LIFT ROTOR SYSTEM
AND THE SINGLE-LIFT/ANTITORQUE ROTOR SYSTEM;
MATHEMATICAL MODEý.S WERE PROGRAMMED FOR DERIVATION BY
LARGE DIGITAL COMPUTERS* THE PRELIMINARY DE&IGNSSTUDY USED THE ROTOR GEOMETRY DETERMINED BY THE ROTOR
SYSTEM PARAMETRIC ANALYSIS* ATTENTION WAS GIVEN
PRIMARILY TO THE ARTICULATED ROTOR* STUDY OF THE
HINGELESS SEMIRIGID ROTOR WAS LIMITED TO AN
EXPLORATORY PARAMETRIC ANALYSIS WHICH; HOWEVER,
COVERS THE AREAS OF RISK, THE WEIGHT INCREMENT: At;D
THE AREAS WORTHY OF FuRTHER STUDfs THE PRELIMINARYDESIGN STUDY SPECIFICALLY COVERS STALL FLUTTEP, FLAP-

LAG INSTABILITY, ROTOR HUB SHAKING FORCES, ANu
FUSELAGE RESPONSE. (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTRO'. NO* /Z.MO9

AD-649 534 21/5 i/4

AVCO LYCOMING DIV STRATFORD CONN

POWER PLANT STUDY FOR SHAFT-DRIVEN HEAVY-LIFT ROTARY-

W•NG AIRCRAFT. (U)

DESCRIPTIVE NOTE: FINAL REPT,,

JAN 67 192P MOELLMANNH. ;OICONNOR,We
9i

REPT. NO. 1882.1
CONTRACT: DA-qR-177-AMC-?92(T)
TASK: 1Ml21qOlDlqql5
MONITOR: USAAVLABS TR-66-q2

UNCLASSIFIED REPORT

DESCRIPTORS: (*GAS TURBINES, OHELICOPTERS)J

PROPULSION, ROTARY WINGS, LIFT, DESIGN,

WEIGHT, PERFORMANCE(ENGINEERING) (U)

IDENTIFIERS: HEAVY LIFT HELICOPTERS !U)

STUDIES *ERE CONDUCTED ,N VARIOUS MULTIENGINE GAS

TURBINE PROPULSION SYSTEMS FOR A SHAFT-DRIVEN, HEAVY-

LIFT HELICOPTEP. THE HELICOPTER WAS BASED ON A

DESIGN GROSS WEIGHT OF 759000 TO 85,000 POUNDS,

HAVING A q09000-POUND PAYLOAD. GROWTH VERSIONS OF

EXISTING GAS TURBINE ENGINES WERE APPLIED TO THE

STUDY. THE FOLLOWING TYPES OF ENGINE SYSTEMS WERE

INVESTIGATED: FREE-POWER TURBINE$ MECHANICAL

COUPLING, REGENERATIVE, FRONT DRIVE, FIXED-POWER

TURBINE, GAS COUPLING, NONREGENERATIVE, AND REAR

DRIVE. THE ENGINE PACKAGING ARRANGEMENTS WERE

VERTICAL AND HORIZONTAL INSTALLATIONS IN SINGLE-,

TANDEM-, AND QUAD-ROTOR HELICOPTERS. THE PRIME

STUDY CRITERIA WERE WEIGHT SAVINGS (FUEL PLUS
INSTALLED ENGINE) AND HELICOPTER PERFOPMANCE.

ADDITIONAL SUBJECTS OF STUDY WERE: POWER

AUGMENTATION BY WAIER.METHANOL INJECTION OR INCREASED
TURBINE-INLET TEMPERATURE; ELECTRICAL, HYDRAULIC, AND

PNEUMATIC STARTING SYSTEMS; AND CONTROL PROBLEMS
CONCERNING LOAD SHARING, ENGINE-OUT OPERATION, AND

STABILITY. (AUTHOR) (U)

22

UNCLASSIFIED /ZDMO9



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-651 217 1/,
HUGHES TOOL CO CULVER CITY CALIF AIRCRAFT DIV

PRELIMINARY DESIGN OF A ROTOR SYSTEM FOR A HOT CYCLE

HEAVY-LIFT HELICOPTER. (U)

DESCRIPTIVE NOIE: FINAL REPT.. 17 MAR 65-31 AUG 66,
MAR 67 389P SIMPSONJOHN Re ;

REPT, NO, HTC-AD-66-17
CONTRACT: DA-4q-177-AMC-225(T)
TASK: IF1310ID15 701
MONITOR: USAAVLABS TR-67-1

UNCLASSIFIED REPORT

DESCRIPTORS: (*HELICOPTER ROTORS, DESIGN), LIFT,

HELICOPTERS, ROTOR BLADES(ROTARY WINGS);

STABILITY, CONFIGURATION, STRUCTURAL PARTS#

PERFORMANCE(ENGINEERING) (U)

IDENTIFIERS: HOT CYCLE PROPULSION SYSTEMS, HEAVY

LIFT HELICOPTERS (U)

IN A PRELIMINARY DESIGN STUDY OF A ROTOR SYSTEM FOR
A HOT CYCLE HEAVY-LIFT HELICOPTER, THE FOLLOWING

ITEMS IERE ACCOMPLISHED. (1) AN ANALYTICAL
PROCEDURE WAS DEVELOPED THAT PERMITTED CALCULATION OF

FULLY COUPLED eLADE RESPONSE AND DYNAMIC STABILITY

CHARACTERISTICS; (2) pARAMETRIC AND
CONFIGURATIOn STUDIES INVOLVING BASIC CHARACTERISTICS
OF THE ROTOR SYSTEM *ERE CONDUCTED; (3) DESIGN

LAYOUTS, STRUCTURAL DESIGN STUDIES; AND DETAILED

*EIGHT ANALYSES WERE MADE (DESIGN AND ANALYSIS WERE
LIMITEn TO THE INTEGRATEn LIFT-PROPULSjON SYSTEM WITH
EMPHASIS ON THE ROIOR SYSTEM); (') PRELIMINARY
DESIGN %AS COMPLETED, AND PERFORMANCE OF THE OPTIMUM

ROTOR FOR THE HEAVY-LIFT MISSION REQUIREMENTS WAS

DETERMINED; (5) A FULLY COUPLED BLADE LOADS
ANALYSIS OF THE OPTIMUM ROTOR WAS MADE; AND (6) A
FULL-SCALE MOCKUP OF THE ROTOR HUB AREA WAS

CONSTRUCTtD. (AUTHOR) (U)
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UN CLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9

AD-651 416 1/3

UNITED AIRCRAFT CORP STRATFORD CONN SIKORSKY AIRCkAFT
DIV

PARAMETRIC ANALYSIS AND' PRELIMINARY DESIGN OF A
SHAFT-DRIVEN ROTOR SYSTEM FOR A HEAVY LIFT
HELICOPTER* (U)

DESCRIPTIVE NOTE: FINAL REPT., 15 OCT 65-15 OCT 66t

FEB 67 638P DUTTONWALTER J, ;

REPT, t'0, 5014q'4'
CONTRACT: DA-s4-177-AMC-275(T)
TASK: ID13100ID157
MONITOR: USAAVLABS TR-66-56

UNCLASSIFIED REPORT

DESCRIPTORS: (*HELICOPTERoROTORS, DESIGN), DRIVE
SHAFTS, LIFT, HELICOPTERS, PAYLOAD,
CONFIGURATION, STABILITY, MATHEMATICAL

ANALYSIS (U)
IDENTIFIERS: HEAVY LIFT HELICOPTERS (U)

THE PRIMARY OBJECTIVE OF THE PROGRAM xAS TO SELECT

AND DESIGN A SHAFT-DRjVEN LIFTING ROTOR SYSTEM FOR A

HEAVY LIFT HELICOPTER. THE SELECTION INCLUDED A
COMPLETE PARAMETRIC ANALYSIS OF THE AIRCRAFT, BASED

ON T4REE DEFINED MISSIONS: LIFTING A 20-TONPAYLOAD 20 NAUTICAL MILES, LIFTING A 12-TON PAYLOAD

CONFIGURATIONS WERE STUDIED, AND A SINGLE ROTOR CRANE

ARRANGEMENT WAS SELECTED. INCLUDED IN THE STUDY
OERE SELECTION OF ENGINES AND PARAMETRIC SIZING OF
ALL MAJOR AIRCRAFT COMPONENT SYSTEMS. THE AIRCRAFT

DEFINED HAS A TAKEOFF GROSS WEIGHT FOR THE 20-TON
MISSION OF APPROXIMATELY 79,000 POUNDS: AND USES A
SINGLE LIFTING ROTOR 91.6 FEET IN DIAMETER* FERRy
RANGE EXCEEDS 2400 NAUTICAL MILES. AHILE DIFFERING
IN DETAIL FROM ANY EXISTING HARDWARE, THE ROTOR
SYSTEM DESIGN FOLLOwS DIRECTLY FROM PRESENT PRACTICE.

ANALYSES OF AIRCRAFT STABILITY AND CONTROL
CHARACTERISTICS AND ROTOR SYSTEM STABILITY FOR THE
SELECTED CONFIGURATIO:; WERE PERFORMED, AND THE
METHODS AND RESULTS REPORTED. FOR ALL OF THE
PROPERTIES STUDIED, BOTH THE AIF-RAFT AND THE ROTOR
SYSTcm WERE SHOWN TO mEET OR EXCEED THE REQUIREMENTS
OF APPLICABLE SPECIFICATIONS AND/OR ACCEPTED
PRACTICE. (AUTHOR) (u)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOMO9
AD-667 9 2 q 1/3 1/2 17/2

"BUNKER-RAMO CORP CANOGA PARK CALIF

ARMY AIRCRAFT VOICE-WARNING SYSTEM STUDY* (U)

DESCRIPTIVE NOTE: FINAL REPT. 10 AUG 67-10 JAN 68,
FEB 68 230P BROWNJAMES E. ;BERTONE,

CARMINE M. ;OBERMAYER:RICHARD ** ;
REPT, NO, GI03I-BU1
CONTRACT: DAADO5-68-C.-0025
MONITOR: HEL TM-6-6G

UNCLASSIFIED REPORT

DESCRIPTORS: (eHELICOPTERS, EARLY -ARNING
SYSTEMS)* (*SHORT TAKE.OFF PLANES, EARLY WARNING
SYSTEMS), (&EARLY WARNING SYSTEMS, *VOICE
COMMUNICATION SYSTEMS); ARMY AIRCRAFT, oBSERVATION
PLANES, PILOTS, MALFUNCTIONS, COCKPITS, AVIATION
ACCIDENTS, HUMAN ENGINEERING, STATISTICAL ANALYSIS,
DISPLAY SYSTEMS, AUDITORY SIGNALS, INSTRUMENT
PANELS, MISSION PROFILESo JOB ANALYSIS,
QUESTIONNAIRES (U)

IDENTIFIERS: *VOICE-*ARNING SYSTEMS; Uv-IB
AIRCRAFT, UH-ID AIRCRAFT, AH-IG AIRCRAFT, H-
47 AIRCRAFT, CH-q7 AIRCPAFT, H-54 AIRCRAFT, CH-
5q AIRCRAFT, V-1 AIRCRAFT, OV-I AIRCRAFT, H-1
AIRCRAFT (U)

THE REPORT DESCRIBFS AN ANALYTICAL STUDY THAT VAS
INTENDED To SERVE AS A BASIS FOR THE APPLICATION OF
VOICE-AARNING SYSTEMS !VWS) FOR THE UH-1B AND
UH-ID (HUEY), AH-IG (-OBRA), CH-97
(CHIIJOOK), CH-5q (SKYCRANE), AND OV-1
(MOHAWK), THE FOLLOWImG PROBLEMS OF INSTALLNG
A VhS IN THESE ARMY AIRCRAFT WERE STUDIED:
(1) THE IDENTIFICATIO AND SELECTION OF MESSAGES
FOR MAXIMUM EFFECTIVENESS; (2) THE DETERMINATIIN
OF PRIORITY SEQUENCES; AND (3) THE INTEGRATION OF
THE VWS INTO EXISTING COCKPITS. THE STUDY
INVOLVED THE COLLE_.TIoh OF BASIC DATA AND THE CONDUCT
AND VALIDATION OF MISSION ANALYSES, OPERATIONAL
SEQUENCE DIAGRAIIS, TASK ANALYSES, AIRCRAFT
CONFIGURATION ANALYSES, PILOT OPINION SURVEYS, AND
ARMY AIRCRAFT ACCIDENT ANALYSES. IN THE REPORT,
PRIORITY SEQUENCES ARE DERIVED FOR ALL MAJOR
EMERGENCIES FOR THE SIX VEHICLLS; FURTHER ANALYTICAL
EFFORT IS DESCR!BED *HICH REDUCED THE LIST TO 20
MESSAGES FOR INCLUSION IN THE VWS. FOR EACH
AIRCRAFT, 2 LISTS OF 20 MESSAGES ARE PROPOSED; ONE
LIST ASSUMES ADDITIONAL SENSORS, :U)
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