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FOREWORD

This bibliography contains 34 unciassified references

relating to Heavy Lift Helicoptcrs with a minimum payload
of about 9,000 pounds or a minimum gross weight of 17,000
pounds. These references were selected from entries pro-
4 cessed into the Defense Documentation Center Data Bank

= during the period of January 1953 through December 1971.

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

E: OFFICIAL

3 5rélz1£{éz ae L
BERT B stpawagg ./

Adminmistrator
Defease Documentation Center
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DDC REPORT SBIBLIOGRAPHY  SEARCH CONTROL NO. /Z0MO9

AD=-286 57¢
FGREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OH!O

PROBLEMS OF THE AERODYNAMICS OF HELICOPTER L IFTING
RQTORS Uy

GCY 62 iy
:EPT. NO, TT 42 815

UNCLASSIFIED REFORT

DESCRIPTORS: eHELICOPTER ROTORS, AERODYNAMIC
CHARACTERISTICS, HOVERING, LANDINGS, LIFT, LOAD .
DISTRIBUTIONy MATHEMATICAL ANALYS!S, TAKE-OFF, THEORY,
TRANSLATIONS, VELOCITY, VORTICES ¢U)

IDENTIFIERS: USSR, HEAVY LIFT HELICOPTERS Uy

RESULTS OF EXPERIMENTAL RESEARTH ON HELICOPTER
ROTORS ARE PRESENTED i:N THE HOVERING REGIME,
OPTIMUM PARAMETERS ARE DISCUSSED FOR HEAVILY LOADED
ROTORS, A GENERALIZED VORTICITY THEORY OF THE
HELICOPTER LIFTOBORONGIZ, MOSKVA, 14iP,, 1961)
UNCLASSIFIED REPORT DESCRIPTORS: eHELICOPT R
ROTORS, LOAD DIS TRIBUTION, LIFT, VORTICES,
VELOCITY, AERO DYNAMICS, T KE=OFF, LANDING,
MATHEMATICAL ANALYSIS, THEORY, USSR,

TRANSLATIONS, IDENTIFIERS! HOVERINGe RESULTS

OF EXPERIMENTAL RESEARCH ON HELICOPTER ROTORS ARE
PRESENTED IN THE HOVERING REGIME. OPTIMUM
PARAMETERS ARE DISCUSSED FOR HEAVILY LOJADED ROTORS.
A GENERALIZED VORTICITY THEORY OF THE HELICOPTER
LIFTING RO OR IS SE FORTH; THIS MAXES 1 POSSIBLE TO
DETERMINE THE INDUCED VELOCITY A ANY POINT [N 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 FORTHs METHODS ARE
GIVEN FOR DETERMINING T'g CHARACTERISTICS 0fF THE
ROTORs (AUTHCR) Uy

UNCLASSIFJED 710M09
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UNCLAE‘SKFSED

DDC REPORT BIBLIOGRAPHY SFARCH CONTROL NQ, /ZOMO9

AD-408 650
HUGHES TOOL €O CULVER CItY CALIF

PRELIMINARY DESIGN STUDY HOT CYCLE RESEARCH
AIRCRAFT., )

NDESCRIPTIVE NOTE?! SUMMARY REPT.
MAR 63 174p

CONTRACT: DA=44-177-TC-832

PRGJ: Da=i=D~=121401-D~144

TASK: 1eD=121401~D=14403

MONITQR: TRECOM TR=62=-112

UNCLASSIFIED REPORTY

DESCRIPTORS: (eHELICOPTERS, DESIGN), (eHELI
COPTER_ENGINES, GAS TURBINES), JET HELICOPTER

ROTORS, AERODYNAMIC CONFIGURATIANN, WEIGHT,

AUTOGYROS, STABILITY, CONTROL, AIRFRAMES,

CARGO, PAYLOAD, DUCTS, FEASIBILITY STUDIES. Uy
IDENTIFIERS:  T=64 ENGINES, S~40_AIRCRAFT, S=

64 AIRCRAFT, J=-85 ENGINES, 1963, HEAVY LIFTY

HELICOPTERS Uy

A PRELIMINARY DESIGN STUDY HAS BEEN COMPLETED nNF A
TWIN-ENGINE HOT CYCLE RESEARCH HELICOPTER uT! LIZING
THE EXISTING ROTOR_ﬂlTH THE FOLLOWING DE S1iGNm
OBJECTIVES: (1) 15,300 LB DESIGN GROSS WEIGHT;

(2) 25,5G0 LB ALTERNATE HEAVY-LIFT HOVERING

GROSS WEIGHT: (3) 145 KT AT A GROSS WEIGAT oF

15,300 LBy HELICOPTER MODES AND (4) 167 KNOTS AT

A GROSS WEIGHT OF 10,000 LB AUTO GYRO MOUDE, HMAJOR
DESIGN AREAS COVERED IN THE STUDY INCLUDE THE ROTOR
MODIFICATIONS, AIRFRAME, ENGINE INSTALLATIO§; ENGINE
CONTROLS, FLIGHT CON TROLS, DIVERTER VALVES, BLADE
DUCT VALVES, FLIGHT INSTRUMENTATION, ELECTRICAL
SYSTEM, HYDRAULIC SYSTEM, ANp FUEL SYSTEM,

(AUTHOR) (U)
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UNCLASSIFIED

DDC REPQORT BIBLIOGRAPHY SEARCH CONTROL NO, /Z0MO9

AD=522 586
BOEING CQ MORTON PA VERTOL D!/

: TRANSMISSION STUDY FOR TANDEM=ROTOR SHAFTeDRIVEN
3 HEAVY-LIFT HELICOPTERS, VU2

3 DESCRIPTIVE NOTES: FINAL REPT. FOR 27 JUN=27 DEC 64,
P . SEP 65 148P MACK  JOHN

3 REPT. NO, R«379

b CONTRACT: DA44 177AMC2241T

PROJ: DA-1M121401D144

3 TASK: 1M121401D144}4

3 MONITOR: USAAVLABS , TR=65=-3¢

UNCLASSIFIED REPORT

SUFPLEMENTARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY

4 LEGiBLE REPRCDUCTIONe REPRODUCTION WILL BE MADE IF
3 REQUESTED BY USERS GF DDC, COPY IS AVAILABLE FOR PUBLI]C
SALE,

DESCRIPTORS: (HELICOPTER ROTORS, TRANSMISSIONS),
(eTRANSMISSIONS, HELICOPTERS), SHAFTS, HELICOPTER

E ENGINES, DRIVES, BEARINGS, TITANIUM, TENSILE .

3 PROPERTIES, FATIGUE(MECHANICS), REDUCTION GEARS,

: CONTROL SYSTEMS 9

¥ MECHANICAL DRIVE SYSTEMS FOR HEAVY=LIFT TANODEM=

3 ROTOR HELICOPTERS WERE STUDIED., THREE~ AND FOUR=-

E ENGINE CONFIGURATIONS WERE ANALYZED.

3 CONFIGURATIONS INCLUDED AFT-MOUNTED AND FORE~ AND _
AFT-MOUNTED ENGINES, SINGLE AND DUAL DRIVE SYSTEHS,
E kND HIGH=MOUNTED AND LOW-MOUNTED AFT PLANETARIES,

3 WEIGHTS WERE ESTIMATED. PROBLEMS OF GEAR SURFACE

E DURABILITY, MULTIENGINE CONTROL, AND OVER-RUNNING

3 CLUTCHES #ERE DEFINEDs THE EFFECTS OF INCREASED

GEAR TOOTH BENDING FATIGUE STRENGTH, HIGHER BEARING
CAPACITY, SUPERCRITICALSPEED SHAFTING, AND THE USE OF
3 . TITANIUM AND IMPRQGVED FERROUS METALS WERE EVALUATED.
= IN THE MORE SIGNIFICANT FACTORS, THE SATISFACTORY

= ) SOLUTION OF THE HEAVY=LIFT HELICOPTER DRIVE SYSTEM

E LIES WITHIN THE CURRENT STATE=OF=THE=ARTe (AUTHOR:

E - vy
= 3

- UNCLASSIFIED /20M09
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO., /Z0MO9

AD=4624 145 173 2175
KAMAN AIRCRAFT CORP BLOOMFIELD CONN

A MAIN POWER SYSTEM FOR SHAFT=-DRIVEN HEAVY LIFT
HELITOPTERS. ty

DESCRIPTIVE NOTE: FINAL REPT., _ ,
0CT, 65 119P BOSSLER,ROBERT B+ ,JRe3

REPTe NO, KAMAN=R=555 '

CONTRACT: DA=44=177=AMC=212(T)

PROJ: DA-1M121401D144

TASK: 1M121401D14414

MONITOR: USAAVLABS , TR-65=52

1
)
s
L o et Y bedbere st st s MR 1 B £y P 008 Wl «:\'«MM

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

PESCRIPTORS: (eHELICOPTER ENGINES, DESIGN), .
(eHELICOPTERS, POWER)s (®TURBINES, HELICOPTERS),

4 KELICOPTER ROTORS, TRANSMISSIONS, SHAFTS Uy
3 IDENTIFIERS: TIGR (TURBINE INTEGRATED GEARED
> ROTOR) tuy

=
e
A

MULTIPLE GAS GENERATORS, INSTALLED IN A

CONVENTIONAL HORIZONTAL POSI~10ON, ARE ALL GAS-COUPLED
TO THE SAME PERIPHERALLY=-DRIVEN REMOTE TURSINE OF THE
LIFT AND CRUISE FAN TYPE., THE REMOTE TURBINE 1S
MOUNTED CO=-AXIALLY TO A SPEED-REDUCING GEARBOX WHICH
2 1S ALSO COAXIAL WITH THE ROTOR, THE CONCEPT IS

g KNOWN AS THE TURBINE INTEGRATED GEARED ROTOR

1 'TIGR?, THE TIGR ARRANGEMENT ELIMINATES FROM
TRANSMISSION DESIGN THE FUNCTIONS OF ENGINE

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

E MULTIPLE INDIVIDUALENGINE OVERRUNNING=CLUTCH

g PROVISIONS REQUIRED FOR ENGINEOUT OPERATION AND FOR
AUTOROTATION, A THREE-PHASE PROGRAM OF DESIGN,

3 ANALYS1S, 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 3ETWEEN
MISSION=ABORT FAILURE OVER CONVENTIONAL MULTIPLE

E ENGINE/TRANSMISSION PRACTICE FOR THE ENTIRE HLH

E POWER TRAIN FROM THE ENGINE INLETS TO THE RGTOR HUB,
COSY PER HLH FLIGHT HOUR 1S REDUCED, AND THE HiGH

= FUEL EFFICIENCY OF MECHANICALLY=-DRIVEN ROTORS IS

3 RETAINEDe TIGR IS BELIEVED TO BE EMINENTLY

I PRACTICAL AND 1S READLY FOR DYNAMIC TESTING,

= (AUTHOR) 4 (V)

b
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UNCLASSIFIED
DDC REPORY BIBLIOGRAPHY SEARCH CONTROL NO. 2Z0MO09

AD=624 716 173 2175
HILLER AJRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAVY-LIFT T(P TUREOJET ROTOR SYSTEM, VOLUME X1,
ENGINE DES°GN. tu)

NESCRIPTIVE NOTE: TECHNICAL REPT,
0CT 45 111pP

CONTRACT: DA=44=177=AMC=25(T)

PROJ: DaA=-]M12:401D144

TASK: 1M121401D11412

MONITORS: USAAVLABS , TR=64=68K

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION #1TH
CONTINENTAL AVIATION AND ENGINEERING CORP.,
DETROIT, MICH,, REPTs NOo CAE=942. SEE ALSO AD-
624 814,

NESCRIPTORS: (eHELICOPTER ENGINES, DESIGN),

(s TURBOJET ENGINES, DESIGN), (eHELICOPTER R9TQRS,
DESIGN), ROTOR BLADES(ROTARY WINGS), HOVERING,

FUEL PUMPS, JET ENGINE INLETS, LIFT (U
IDENTIFIERS: HEAVY LIFT HELICOPTERS (M)

THE REPORT DISCUSSES THE DESIGN OF THE MODEL 357~

{ ENGINE FOR ROTQOR TIP OPERATIONAL ENVIRONACNT,

THE DETAIL DESIGN MEETS REQUIREMENTS OF HI|_«f~

50078 EXCEPT FOR [TEMS PECULIAR TO ROTOR TIP
OPERATIONe THESE ITEMS INCLUDE OPERATIONAL
ATTITUDES, EFFECT OF CONTINUOUS GYROSCOPIC COUPLES
AND HIGH G FIELD ENVIRONMENT, THE REPORT INCLUDES

AN ANALYTICAL NESIGN ANALYSIS OF THE STATI¢
STRUCTYRE, ROTATING ELEMENTS, BEARINGS, ACCESSORY
DRIVES, LUBRICATION SYSTEM, AND MISCELLANEOUS ENGINE
PARTS. (AUTHOR) (§13)

UNCLASSIFIED /710M09
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UNCLASSIFIED
ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. ,20M09

AD=524 742 173
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALOD ALTO
CALIF

HEAVY-L IFT TURBOGJET ROTOR SYSTEM, VOLUME 111, CESIGN
LAYOUT STUDIES., (U}

NDESCRIPTIVE NOTE: TECHNICAL REPT,
OCT_ 65 113p
REPTe NO, ENGINFERING=64-43
CONTRACT: DA=44<177=AMC~25(T)
PROJ: DA=-1M121401D]144
TASK: 1M121401D11412
MONITOR: USAAVLABS , TR~64=68C

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eROTOR BLADES(ROTARY #INGS),

DESIGN), (eHELICOPTER ROTORS, DESIGN), TURBIJET

ENGINES, HELICOPTER ENGINES, HELICOPTERS,

LIFT Uy
IDENTIFIERS: HEAVY LIFT HELICOPTERS M)

THE REPGRT DESCRIBES THE DESIGN LAYOUT STUDIES
PERFORMED DURING THE PRELIMINARY DESIGn OF A TP
TURBOJET ROTOR SYSTEM APPLICABLE TO A KELICOPTER OF
60,000 POUNDS TO 80,000 POUNDS GROSS WEIGHT, THE
BASIC ROTOR SYSTEM GEOMETRY FOR WHICH THESE STUGIES
WERE PERFORMED WAS ESTABLISHED BY MEANS OF a
PARAMETRIC DESIGN STUDY. DESIGN INVESTIGATIGNS WERE
DIRECTED PRIMARILY TOWARDS THE COMPCNENTS A3OVE THE
ATTACHMENT OF THE ROTOR SYSTEM TO THE AIRFRAME.
THESE INCLUDED ROTOR HUB AND BLACE RETEPTIow
CONFIGURATION, ROTOR BLADE STRUCTURAL ARRANGEMENT,
POWER PLANT INSTALLAY:Ci, FLIGHT CONTRCLS, AND
AIRFRAME/ROTOR MOUNTED FUEL, LUBRICATION, ELECTRICAL,
ENGINE STARTING, AND POWER MANAGEMENT SYSTEMS,
CONSIDERATION WAS ALSO GIVEN TO TAIL ROTOR AND
ACCESSQRIES DRIVE SYSTEMS., THESE DESIGN STUDIES
AND ASSOCIATED STRESS AND WEIGHY ANALYSES HAVE
ESTABLISHED THE PRACTICABILITY OF THE DESIGN AND
FABRICATION CF THE TIP TURBOJET RGTOR SYSTEM, A5 WELL
AS PROVIDING VERIFICATION FOR THE SYSTEMS® Af16G" 5
ESTABLISHED BY THE PARAMETRIC DESIGN STUDY AEIGHT
EQUATIONS. DEVELOPMENT OF A TIP TURBOJET
HELICOPTER OF 60,000 POUNDS TO 80,070 POUNDS GROSS
YEIGHT HAS BFEM FCUND TO 2E wELL WITHIN THE SYATE OF
THE ART OF ALL TECHNOLOGIES ASSOCIATED WITH THE
DESIGN ANU TABRICATION OF AN ATRCRAFT oF THiS TYPE.
(AUTHOR (U
6
UNCLASSIFIED 7ZI0M09
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UNLLASSIFIED
DDC REPCRT BIRLIOGRAPHY SEARCK CONTROL NO. 720M09

AD=624 743 173
HILLER AIRCRAFT DIV FAIRCHILD HILLER CGRP PALO ALTO
CALIF

HEAVY=LIFT TURROJUET ROTOR SYSTEM. YOLUME Iy, STATIC
AND DYNAMIC LOADS, tys

NESCRIPTIVE NOTE: TECHNICAL REPT,
oCT_ 65 117p
REPTs NO, ENGINEZRING=64=-44
CONTRACT: DA=44=177-AMC=25(T)
PROJ: DA=-;M121401D}144
TASK: 1M121401D144]2
MONITOR: USAAVLABS , TR-64=68D

UNCLASSIFIED REPORTYT
SUPPLEMENTARY NOTE: SEE ALSO AD=624 762,

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN),
LOADING(MECHANICS), STRUCTURAL PARTS, TURBOJET

ENGINES, ROTOR BLADES(ROTARY WINGS?), KELICOPTERS,

LIFT (U
IDENTIFIERS: HEAVY LIFT HELICOPTERS (¥

THE REPORT PRESENTS THE STRUCTURAL DESIGN CRITERIA,
STATIC DESIGN LOADS, AND DYNAMIC DESIGN LOADS FOR THE
MODEL 1108 HELICOPTERe. THE VOLUME 1S THE BASIS

FOR Tre STRUCTURAL DESIGN AND ANALYS!S OF THE TIP
TURBOJET MAIN ROTGR SYSTEM. (AUTHOR) ("

UNCLASSIFIED /7Z0M09
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UNCLASSIFIED
DDC REPQORT BIBLIQGRAPHY SEARCH CONTROL %O, /Z7M09

AD-624 744 173
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO
CALIF

HEAYY=LIFT TIP TURBOJET ROTOR SYSTEM, VOLUME V1.
DYNAMIC AND AEROELASTIC STUDIES., W

LESCRIPTIVE NOTE: TECHNICAL REPT,
0CT_ &5 55p

REPT, NO, HILLER-ER-64-4¢

CONTRACT: DA-44-177-AMC=-25(T)

TASK: 1M121401D~14412

UNCLASSIFIED REPORT -
SUFPLEMENTARY NOTE: SEE ALSO AD-624 763,

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN}, (eROTOR _
BLADES(ROTARY WIKNGS), AERODYNAMIC CHARACTERISTICS),
HELICOPTER ENGINES, TURBOJET ERGINES, LIFT, ;
AEROELASTICITY, FREQUENCY, FLUTTER, SIMULATION,

ANALOG COMPUTERS, HELICOPTERS t

IDENTIFIERS: HEAVY LIFY HELICOPTERS ™y

THE ST.DIES PERTAIN TO DYNAMIC AND AERUELASTIC
PHENOMENA OF THE ROTOR SYSTEM FOR A HEAVY-LIFT
HELICOPTER EMPLOYING TURBOJET EN"INES MOUNTED AT THE
Ti1PS OF THE ROTOR BLADES, A MAJORITY oF THE ROTOR
BLADE FREQUENCY AND BLADE FLUTTER BOUNDARY ANCRK WaAS
ACCOMPLISHED USING A LUMPED MASS ROTOR BLADE
SIMULATION ON A DIRECT ANALOG COMPUTER, THE
IMPORTANT RESULTS OF THESE STUDIES AS NELL AS OTHER
CYNAMIC INVESTIGATIONS WHICH ARE NECESSARY T1C INSURE
ADEQUATE HELICOPTER PERFORMANCE ARE INCLUDED,
(AUTHCR) i}

UNCLASSIFIED /710M09
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UNCLASSIFIED E
E
DDC REPORT BIRLIOGRAPHY  SEARCH CONTROL NO, /20MO9 j
AD~524 B)3 173 %
HILLER AIRCRAFT DIV FAIRCHILD HILLER CORP PALO ALTO j
CALIF 3
HEAVY«LIFT TIP TURBOJET ROYOR SYSTEM, VOLUME V11, '

SEIGHT AND BALANCE STUDIES. )

NESCRIPTIVE MOTE! TECHNICAL REPT.

eLT 45 30p :
REPT, ¥C: HILLER=-ER=6%4-47 !
CONTRACY: DA=#4~177=-AMC=25(T) 3
PROS: D2~ HIS'401D194 s
TASK: iM1235210:%412 %
MON]TOR: USAAVLABS . TR-64~686G %
UNCLASSIFIED SEPGRT g
3 SUPPLEMENTARY NOTE: SEE ALSO af=624 764, 3
; PESCRIPTORS: (eHELICGPTER ROTORS, LSSIGN), _ =
b2 (eHELICOPTERS, WEIGHT), STATISTICAL AnALYSIS, H
B3 ROTOR BLADES(ROTARY ®INGS), DRAG, LIFY, i
F HELICOPTER ENGINES, TURBOJET ENGINES, CENTY? OF 3
R GRAVITY U} 3
LE IDENTIFICRS: MHEAVY LIFT HELICOPTERS L ]
£y . - 3
: THE REPORT DISCUSSES STATISTICAL, ARALYTICaL, AND ]
: EMPIRICAL WEIGHMY ANALYSIS METHODS USED TC EVALUATE 3
23 THE EMFTY WEIGHT oF THE HELICOFTER. BLADE LAG ¢
i & CHARACTERISTICS ARE ALSO DISCLSSED, INCLUDING AN i
S ANALYSIS SHOWING BLADE LAG ANGLES WITH ONE aAND THOQ £
R ENGINES iNOPERATIVE. INCLUDED ARE AIRCRAFT SALANCE 3
3 PREDICTIONSe (AUTHOR) tUsy :
“g - ;';'
23 3
31
# 3
3 L]
-.?,z E 9 3
4. E
3% 3
§ 3 3
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NQ., /720M09

AD=4624 814 173
HI{LLER AIRCRAFT DIV FAIRCHILD HILLER CORF PALO ALTO
CALIF

HEAVY~-LIFT TIP TURBOJET ROTOR SYSTEM, VOLUME VIII.
WIND-TUNNEL STUDIES, tyy

DESCRIPTIVE NOTE: TECHNICAL REPT.

0CT_ 65  S540P

REPT. NO, ENGIN-ERING=~64-48

CONTRACT: DA~44=177=-AMC=25(T)

PRCY: DA-]M12140]1D)%4

TASK: (Ri21901p144312

MONITOR: USAAVLABS TR=4H4=68H

UNCLASSIFIED KEPORT
SUPPLEMENTARY NOTE: SEE ALSO aD-s2% 813,

PESCRIPTQRS: (eHELICOPTER ROTORS, DESIGN), :eRQTOR
BLADES(ROTARY ¥INGS), MODEL TESTS), (eNACELLES,

MODEL TESTS3is AERODYNAMIC CONFIGURATIONS, WInD

TUNNEL MODELS, LIFY, TURBOJET ENGINES,

HELICOPTERS, NYPERSONIC FLOW vy
TDENTIFIERS: HEAVY LIFT HELICGPYERS (M)

WIND=-TUNNEL TESTS WERE CONDUCTED TO PROVIDE MACELLE
CESIGN INFORMATION WRICH WOULD ASSISTY 1IN TRE DESIGN
OF THE T{P TURBOJET INSTALLATION, THE ®ODEL RAS
TONSTRUCTED YO0 PROVIDE FOR SINGLE, OVER=UNDER, AND
SIDE-BY~SIDE EMGINE ARRANGEMENTS, THE NACELLE

LOADS SERE MEASURED WITH A S!)-COMPONENT STRAIN=GAGE
BALANCE. TESTS WERE CONDUCTED AT WNACELLE

REYNELDS NUMBERS FRQM 4%G,000 Y0 :,830,000 +wITH

MOST OF THE DATA TAKEN AT THE HiGHER VALUE. THE

MGDEL PITCH ANGLE WAS VARIED FROM <3 DEGREES TO +12
DEGREES AND YHF YAW ANGLE WAS VARIED FROK .20 DEGRFES
TO <20 DEGREES. NACELLE INLET T0 FREESTREAM

VELGCITY RATIOS §ERE VARIED SROM C T2 ,7625, THE
MAXINUM OBTAINABLE AlTH FREESTREAE TOTAL FRESSURE
SUPPLYING THE ENERGY NECESSARY TO OVERCOME iNTERNAL
LOSSES. (AUTHOR? FU)

UNCLASSIFIED 2IQM0Y
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UNCLASSIFIED

DDC REPQORT BIBLICGRAPHY SEARCH CONTROL NO, /Z0MO09

AD=-624"822 173 2175
HILLER AIRCRAFY DIV FAIRCHILD HILLER CGRP PALD ALTC
CALIF

HEAVY-LIFT TURROJET ROTOR SYSTEM. VOLUME X1, FUEL
PuUMP AND CONTROL SYSTEM DESIGN. tus

DESCRIPTIVE NOTE: TECHNICAL REPT,
0CT &5 182p
CONTRACT: CA=44=177=ANC=25(T)
. PROJ: DaA=1MI21401D})44
TASK: 14121401014412
MONITQR USAAVLABS , TR=68=-681

UNCLASSIFIED REPORTY

SUPPLEMENTARY NOTE; PREPARED IN COOPERATION AfTH
CONTINENTAL AVIATION AND ENGINEERING CORP.,
DETROIT, MICH., REPT. WOe CAE-942, SEE ALSO ap-
624 716,

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN), (eFUEL

PUMPS, DESIGN), (eHELICOPTER ENGINES, FUEL

PUMPS), CONTROL SYSTEMS, TURBOJET ENGINES,

HOYERING, FEASIBILITY STUDIES, LIFT (U
X IDENTIFIERS: HEAVY LIFT HELICOFTERS (M)

R T N Cauk e N A P e ey DL el S s A N S G B R o e o

THE REPORT DISCUSSES THE PROPOSAL OF A COMBINATION
HYDROMECHANICAL=ELECTRONIC FUEL CONTROL AND FUEL PUMP

E & FOR CONTROL OF A HELICOPTER ROTOR TIP MOUNTED ENGINE
£ (CAE MODEL 357-1) WHICH DURING NORMAL CPERATION

e § 1S SUSJECTED TO 235G OF CENTRIFUGAL FORCE. TKE

PROPOSED PRELIMINARY DESIGN 1S SUBMITTED To MEET THE
SPECIFICATION REQUIREMENT OF THE ENGINE IN THE TIP
TURBOJET HOVER MODE OF OPZRATION., ANALYTICaL

DESIGN STUDIES AND PRELIMINARY TEST RESULTS SHOW
FEASIBILITY OF THIS DESIGN FOR OPERATION IN A 235G
FIELDe (AUTHOR) (Uy

b A A e
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UNCLASSIFIED
ODC REPQRT RIBLIOGRAPHY  SEARCH CONTROL NO, ,Z0MO9

AD=425 818 173
HILLER AIRCRAFT CORP PALO ALTO CalLIlF

HEAVY<L [FT TIP TURBOJET ROTOR SYSTEM, VOLUME [, (u)

DESCRIPTIVE NOTE: SUMMARY REFT.
. 45 113p
REPTs NO, ER~g4-4)
CONTKACT: DA=44«]77-AMC=25(T)
TASK: 1M121401D144}2
MONITOR: USAAVLABS , TR=64=68A

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eHELJCOPTER RQTORS, DESIGN),

HELICOPTERS, TURRSGCT ENGINES, LIFT,
PERFORMANCE{ENGINEERING), WEIGHT, STABILITY tu)
IDENTIFIERS: HEAVY LIFT HELICOPTERS (M)

THE STUDY OF A TiP=-TURBOJET-POWERED ROTOR SYSTEM
FOR A HEAVY-LIFT HELICOPTER, WHICH IS PRESENTED N
THIRTEEN VOLUMES, 1S SUMMARIZED,., INCLUDED UNDER
THIS GENERAL SUBJECT ARE STUDIES ON PARAMETRIC
DESIGN, PERFORMANCE, STRUCTURES AND DYNAMICS, WIND
TUNNEL. PRELIMINARY DESIGN, WEIGHT AND BALANCE,

STABILITY, AND POWER PLANT. (AUTHOR) Uy
12
UNCLASSIFIED s7270M09
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: UNCLASSIFIED

3

§ DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NQO. /Z0MO9
&

£ aD=4625 819 173 2175

: HILLER AIRCRAFT CORP PALO ALTO CALIF

£ HEAVY=LIFT TIP TURBOJET ROTOR SYSTEM, VOLUME I,

3 PARAMETRIC DESIGN STUDY, (U
3 NESCRIPTIVE NOTE: ENGINEERING REPT»

3 0CT 65  104p -

3 REPT. NO. ER=§4=42

£ CONTRACZT: DA~44=177=-AMC=25(T)

E TASK: 1M121401D144]2

3 MONITOR: USAAVLABS , TR=64-688

;

it

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO aD=-625 818,

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN),
HELICOPTERS, LIFT, TURBOJET ENGINES, ROTOR_
BLADES(ROTARY WINGS), OPTIMIZATION, WEIGHT,
AEROUDYNAMIC CHARACTERISTICS, CONFIGURATION 413
IDENTIFIEKS® HEAVY LIFT HELICOPTERS tM)

THE PAPAMETRIC ANALYSIS DETERNTNES THE OPTIMUM
DESIGN PARAMETERS OF A 24,000~LB.=PAYLOAD HELICOPTER
POWERED BY TURBOJET ENGINES INSTALLED AT THE ROTOR
BLADE TIPSe. THE METHOD USED DETERMINED A GROSS
WEIGHT WHICH »2ULD SATISFY STATISTICAL COMPONENT
WEIGHT EQUATIONS AND AERODYNAMIC EQUATIONS
SIMULTANEOUSLY., THE OPTIMIZING CRITERION WaAS THE
MINIMUM GROSS WE]IGHT REZQUIRED TO PERFORM A SPECIFIC
MISSIONe THE RESULTS CF THE ANALYSIS INDICATE THA
THE OPTIMUM CONFIGURATION USING THE CONTINENTAL
MODEL 357-1 ENGINE IS A HELICOPTER WITH (A)

FOUR BLADES, (B) TW) ENGINES PER BLADE, AND

(C) A CRANETYPE FUSZLAGE, THE OPTINUM

CONFIGURATION WITh A GENERALIZED OR *RUBBER® ENGINE
IS A HELICOPTER w!T# (A) THREE BLADES, (B)

OHE ENGINE PER BLATEs AND (C) A CRANETYPE

FUSELAGEs (AUTHGR) 313
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UNCLASSIFIED

DDC REPORT RIBLIQGRAPHY SEARCH CONTROL NO: 729M09

AD=4625 820 173
HILLER AJRCRAFT CORP PALO ALTO CALIF

HEAVY«L IFT TiP TURBOJET ROTOR SYSTEM, VOLUME V.
STRUCTURAL ANALYSIS. {13}

E
E
E

DESCRIPTIVE NOTE: ENGINEERING REPT.
GCT_ 65 127p
PEPT. 'i0, ER=64=-45
CONTRAIT: DA=44=177=AMC=25(T)
TASK: 1M121401D1 412 .
MONITQR: USAAVLABS , TR=64-68E

A P

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE; SEE ALSO AD=624 8i:.,

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN), (eROTOR
BLADES(ROTARY WINGS), DESIGN), HELICOPTERS,

TURBOJET ENGINES, LIFT, STRESSES Uy
IDENTIFIERS: HEAVY LIFT HELICOPTERS ")

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

DDC REPORT BI!BLIOGRAPHY SEARCH CONTROL NO; s7Z0M09

AD=625 821 173 217%
HILLER AIRCRAFT CORP PALO AL10 CALIF

HEAVY=LIFT TIP TURBOJET ROTOR SYSTEM, VOLUME IX.
PERFORMANCE ANALYSISe (U

3 DESCRIPTIVE NOTE: ENGINEERING REPT.
. 0CT 65 73p
REPTe NOs ER=-44=49
CONTRACT: DA~44=177<-AMC-25(T)
PROJ: DA-1M121401C144
TASK: 1m121401D14412
MONITOR: USAAVLABS , TR-64-68]

UNCLASSIFIED REPORTY
SUPPLEMENTARY NOTE: SEE ALSO AD=424 813,

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN),
(OHEL!COPTERS,_PERFORﬂAMCE(ENGINEER!NG)).

ANALYSISy LIFT, TURBOJET ENGINES,

CONFIGURATION, ROTOR BLADES(ROTARY WINGS) tuy
IDENTIFIERS: HEAVY LIFT HELICOPTERS tM)y

THE REPORT PRESENTS A PERFORMANCE AND

CHARACTERISTICS SUMMARY OF THE MGDEL 1108 Tip
TURBOJET-POWERED HEAVYLIFT HELICOPTER. THE
CONFIGURATION WwAS SELECTED FROM A PARAMETRIC ANALYSIS
(USAAVLABS TECHN]JCAL REPORT §4-688)o STANDARD
PERFORMANCE METHODS ARE USED, MODIFIED WHERE

NECESSARY BY FACTQRS PECULIAR Y0 TIP TURBOUET
PROPULSIONe (AUTHOR) (Uy
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UNCLASSIFIED $

DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NO, “Z0OMO9 §

E :
: AD=625 822 173 3
z HILLER AIRCRAFT CORP PALO ALTO CALIF :
B ;
% HEAVY=LIFT TIP TURBOJET ROTOR SYSTEM, VOLUME X. :
§ STABILITY AND CONTROL. W) ;
3 3
E DESCRIPTIVE NOTE: ENGINEERING REPT. ] ;
¥ 0CT 65 a9p :
E REPTe NO, ER=44-50 i
b CONTRACT: DA=44=177=-AMC=-25(T) . 3
E PROJ: DA~}M121401D144 2
3 TASK: 1M121401D14412 :
3 MONITOR: USAAVLABS , TReb4=48y ]
4 3
] UNCLASSIFIED REPORT ;
3 SUPPLEMENTARY NOTE: SEE ALSO AD-625 82, :
E DESCRIPTORS: (eHELICOPTER ROTORS, LESIGN), :
3 (eHELICOPTERS, PERFORMANCE(ENGINEERING)), _ :
: STABILITY, CONTROL, TURBOJET ENGINES, LIFT, 3
: SPECIFICATIONS, HANDLING (U :
s IDENTIFIERSS HEAVY LIFT HELICOPTERS M) i
E 3
E 3
3 THE REPORT DISCUSSES THE RESULTS OF A STABILITY AND ¢
E CONTROL ANALYSIS OF A LARGE CRANE=TYPE HELICOPTER E
E POWERED BY A TIP<MOUNTED TURBOJET SYSTEM, 3
3 SPECIFICATION MIL=-H-B501A WAS USED AS A GUIDE g
1 FOR CRITERiA., SPECIFICATION CRITERIA WERE MET; i
HOWEVER, FOR IMPROVEMENTS IN HANDLING QUALITIES, A 3

: STABILITY AUGMENTATION SYSTEM IS RECOMMENDED. ;
e {AUTHOR) (§V) ] i
e é:
B 2
:
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UNCLASSIFIED
DDC REPORT BIBLIQGRAPHY SEARCH CONTROL NO., /20MO9

AD=625 823 173 21/5
HILLER AIRCRAFT CORP PALO ALTO CALIF

HEAVY=LIFT TIP TURBOJET ROTOR SYSTEM, VOLUME X111,
PRELIMINARY MODEL SPECIFICATION FOR CONTINENTAL MODEL
357-1 ENGINE, (U

DESCRIPTIVE NOTE: TECHNICAL REPT,
OCT 65 S3p
CONTRACT: DA~-44=«177-AMC=25(T)
TASK: 1M121401D14412
MONITOR: USAAVLABS . TR=L4=68M
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UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:; PREPARED IN COOPERATION wITH
CONTINENTAL AVIATION AND EMGINEERING CORP.,
DETROIT, MICH. SEE ALSO AD=624 822.

DESZRIPTORS: (eHELICOPTER ROTORS, DESIGN),

+OTURBOJET ENGINES, SPECIFICATIONS?, ROIOR

BLADES(ROTARY WINGS), HELICOPTERS, LIFT,
MODELS(<IMULATIONS)y PERFORMANCE(ENGINEERING) (U
IDENTIFIERS: HEAVY LIFT HELICOPTERS M)

THE REPORT CONTAINS CONTIMENTAL 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 MOUNTINGe (AUTHOR) vy

e Xl A pr A Rede Lrtas

17
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY  SEARCH CONTROL NCe. 7ZQMO9

AD=634 503 173 275
ARMY AVIATION MATERIEL LABS FORT EUSTIS VA

CHe-54A SKYCRANE ENGINE LOAD SHARING, ty)

DESCRIPTIVE NOTE: ENGINEERING LAB, REPT,,
MAY 66 s4p CHESTNUTT, DAVID ;BARTEKsL. Ro

’
REPT. NOse USAAVLABS=TR-66=-47,
PROJ: DaA=-1M]121401D144
TASK: 1M121401D14415

UNCLASSIFIizZD REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eHELICOPTERS,

PERFORMANCE(ENGINEERING) ), (eHELICOPTER ENGINES,
LOADING(MECHANICS)), FLIGHT, OPERATION, DATA,

ANALYSIS, TORQUE, TABLES, GRAPHICS (U}
IDENTIFIERS: CH=54A AIRCRAFT (v

THE ENGINE LOAD-SHARING CHARACTERISTICS OF THE
CH=54A SKYCRANE HELICQPTER WERE INVESTIGATED TO
DETERMINE IF UMEQUAL LOAD SHARING WOULD BE A
SIGNIFICANT PROBLEM. TORQUE=SPLIT SAMPLES WERE
SELECTED FROM 47 HOURS OF FLIGHT=-LOAD DATAe. THE
PARAMETERS MEASURED AND RECORDED ON OSCILLOGRAPH
RECQRDS WERE AIRSPEED, ALTITUDE, ENGINE GAS PRODUCER
RPM, ENGINE TORGQUE, MAIN ROTOR RPM, VERTICAL
ACCELERATION AT AIRCRAFT CENTER OF GRAVITY, AND
OUTSICE AIR TEMPERATURE. THE GROSS WNEIGHT AT

TAKEQFF AND LANDING anD THE BAROMETYRIC PRESSURE KERE
MEASURED AND RECQRDED AS SUPPLEMENTAL DATA. THE

DATA WERE PRESENTED IN A SERIES OF FREGUENCY=-QF~
OCCURRENCE GRAPHS; VARIATION IN TORQUE SPLITS WAS
INDICATED WITH THE OTHER MEASURED PARAMETERS. THg
ANALYSIS OF THE DATA INDICATES THAT THE ENGINE LOAD
SPLITTING IS SIGNIFICANT AT TAKECFF AND LANDING AND

SHOULD BE INVESTIGATED FURTHER. (AUTHOR) ()
18
UNCLASSIFED 770M09
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UNCLASSIFIED
DDC REPORY SIBLIOGRAPHY SEARCH CONTROL NO. /70MO9

AD~638 364 171
ARMY AVIATION MATERIEL LABS FORT EUSTIS VA

CH-54A SKYCRANE HELICQPTER FLIGHY LOADS INVESTIGATION

PROGRAM. W)
DESCRIPTIVE NOTE: TECHNICAL REPT. )
JUN 66  183p BRAUN, JOSEPH F. 3GIESSLER,Fe
JOSEPH }

REPT, NO., USAAVLASS-TR=46-58,
TASK: 1P125901A14607,

UNCLASSIFLIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN COOPERATION WITH
TECHNOLOGYs INCes DAYTON, OHIO.

DESCRIPTORS: (SHELICOPTERS, FLIGHT TESTING), DATA,
TABLES, GRAPHICS, PERFORMANCE(ENGINEERING) (Ul
IDENRTIFIERS: CH=54A AIRCRAFT (u?

THE REPORT DEALS WITH THE ANALYSIS OF THE 110,4
HOURS OF CH=54A SKYCRANE DATA. CENTURY 4098
0SCILLGGRAPH RECORDERS WERE USED TO0 COLLECT THE
PARAMETERS MEASURED, INCLUDING AJIRSPEED, ALTITUDe,
VERTICAL ACTCELERATION AT CENTER OF GRAvlTY. MAIN
RCTOR RPM, LONGITUDINAL CYCLIC STICK POSXTlON.
COLLECTIVE STICK PcSITIONo QUTSIDE AIR TEHPERATURE,
TCRQUE ON EACH ENGINE. AND GAS PRODUCER RPM ON EACH
ENGINE., BAROMETRIC PRESSURE AND TAKEOFF=AND~

LANDING GROSS WEIGHT gSTIMATES WERE ALSO RECORDED AS
SUPPLEMENTAL INFORMATION. THE FLIGHT DATA WERE
OIVIDEC 'NTO FOUR CATEGORIES BY MISSIQN: ASCENT,
rANEquR, DESCEZNT, ANn STEADY STATEe THE AIRCRAFT
WERE PERFORMING THEIR NORMAL MISSION FUNCTIONS DURING
THE PERIOD IN WHICH THE DATA WERE COLLECTEDe TIME
HISTLPY TABLES, HISTOGRAMS, PEAK COUNTS, 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=-54A

AIRCRAFT IN THE FIELD. (AUTHOR) (u?
19
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZgMO9

i AD=¢40 946 173
LOCKHEED-CALIFORNIA Cc0o BURBANK

PARAMETRIC ANALYSIS AND PRELIMINARY DESIGN OF a
SHAFT=-DRIVEN ROTOR SYSTEM FOR A HEAVY-LIFT
HELICCPTER, ()

DESCRIPTIVE NOTE: FINAL REPT., i
AUG 66 _328p ~ BILEZIKJIAN,VAHE 3BRYE,JAMES

Mo ;CHILDERS,HARRY M, $CONWAY WILLIAM g, 3
GOLDSTEINsHARRY Ds i

REPT, NOs LR-19143,

CONTRACT: DA=44«177<-AMCc=276(T),

PROJ: DA=-1F131001D157,

MONITOR: USAAVLABS TR=66-48

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eHELICOPTER RQOTCORS, DESIGMN), LIFT,

DRIVE SHAFTS, LOADING(MECHANICS), TRANSPCRT

PLANES, WEIGHT, AERLSLASTICITY, ANALYSIS,

STABILITY, CONFIGURATIQON tyy
IDEMTIFIERS: HEAVY LIFT HELICOPTERS (M)

: A PARAMETRIC ANALYSIS AND A PRELIMINARY DESIGN

3 STUDY WERE CONDUCTED TO DETERMINE THE OPTIMUM

; CHARACTERISTICS OF A SHAFT=-DRIVEN ROTQOR WHICH %wOyLD
RESULT IN THE LIGHTEST GROSS WEIGHT HELICOPTER
CAPAgSLE OF LIFTING MI;{ ITARY LOADS IN THE 12« TO 205~-
TOUN RANGEe THE STUDY CONSIDERED SINGLE~ AND
TANDEM=ROTQOR HELICOPTERS WITH INTERNAL CARGO gND
CARGO PODe TYPES OF ROTORS ANALYZED ¥ERE
ARTICULATED, TEETERED, RIGID, AND MATCHED-STIFFNESS,
EXISTING TURBINE ENGINES OR GROWTH VERSIONS THEREQF
PERE CONSIDEREDe COMPONENT WEIGHT EQUATIONS WERE
DEVELCPED AND A COMPUTER PROGRAM waS yTILIZED TO
DETERMINE THE ROTOR CHARACTERISTICS FoRrR EACH
HELICOPTER CONFIGURATION. FOR A GIVEN SET OF RGTQR
PARAMETERS, THE PROGRAM COMPUTED THE POWER PLANT
RATING, FUEL REQUIRED, AND THE EMPTY #EIGHT .
CORRESPONDING YO THE HELICOPTER WHICH wWOULD SATISFY
THE MOST CRITICAL MISSiON REQUIREMENTS wITH THE
MINIMUM GROSS WEIGHT, THE PERFORMANCE 0ofF THE
FESULTING CONFIGURATIQN ¥AS DETERMINED, DESIGHN
STUDIES OF THE ROTOR SYSTEM, ROTOR CONTROLS: ROTOR/
PROPULSION ARRANGEMENT, AND THE GENERAL ARRANGEMENT
WERE MADEe ROTOP LOADS WERE DEVELCLPEG aND A
STRUCTURAL DESioN ANALYSIS OF THE ROTQR SYSTEM,

By e O TP AT LT
P85 38 betdthe 2y

SR o s

‘9 INCLUDING FATIGUE AND WEIGHT ANALYSES, %AS PREPARED.
‘ 2_3 (U?
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /Z0OMO9

AD~647 365 173
BOEING CO MORTON PA VERTOL DIV

el 0.4 ot e M on 2o X ] e Yo AT

STUDY 0F THE HEAVY-LIFT HELICOPTER ROTOR

CONFIGURATION, (uU)
DESCRIPTIVE NOTE: TECHNICAL REPT,, )
NOV 66  396P WAX,CHARLES M. jToCCI,
ROCCD Ce 3 :

REPT., nO. R« 445

CONTRACT: DA-48-177-AMC~206(T)

PROY: DA=~1P125901A142

TASK 1P125901A14203

MONITgR? USAAVLABS TR=646=6] v

R MU SO AN s 30 b d ne NN A AL L E

UNCLASSIFIED REPORT

Wi AP S ST TP ]

DESCRIPTORS: (eTRANSPORT PLANES, HELICOPTERS),
(eHELJCOPTER ROTORS, CONFIGURATION), LiFT,
DESIGN, OPTIMIZATION, pRIVE SHAFTS, MATHEMATICAL
ANALYSTS, STALLING, FLUTTER, AERODYNAMIC
~ CHARACTERISTICS, FORCE(MECHANICS),
FUSELAGES )
IDENTIFIERS: HEAVY LIFY HELICOPTERS (M)

ikl

D8t L L i i

A TY0-PART PARAMETRIC ANALYSIS AND DESIGN STUDY WaS
CONDUCTED TO DEFINE THE OPTIMUM SHAFT-pRIVEMN ROTOR
! SYSTEM FOR THE HEAVY-{ IFT HELICOPTER. A PARAMETRI(

AMALYSIS WAS MADE FOR THE TANDEM<LIFT POTOR SYSTEM
AND THE SINGLE-LIFT/ANTITORQUE ROTOR SYSTEM;
MATHEMATICAL MODELS WpgRE PROGRAMMED FQR DERIVATION BY
LARGE DIGITAL COMPUTERS. THE PRELIMINARY DESI(GN
STUDY USED THE ROUTOR GEOMETRY DETERMINED BY THE RQoTOR
SYSTEM PARAMETRIC ANALYSIS. ATTENTION WAS GIVEN
PRIMARILY TO THE ARTICULATED ROTORe STUDY OF THE
HINGELESS SEMIRIiGID RQTOR WAS LIMITED TO AN _
EXPLORATORY PARAMETRIc ANALYSIS WHICH, HOWNEVER,
COVERS THE AREAS OF RiSK, THE WEIGHT INCREMENT, AnKD
THE AREAS WORTHY OF £ )RTHER STUDf. THE PRELIMINARY
DESIGN STUDY SPECIFICALLY COVERS STALL FLUTTER, FLAF-

. LAG INSTABILITY, ROTOm HUB SHAKING FORCES, ANy
FUSELAGE RESPONSEe (AyTHOR) (u)
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UNCLASSIFIED
DDC REFORT BIBLIOGRAPHY SEARCH CONTROL NOe. /7Z20MO9

AD-649 534 2175 173
AVCO LYCOMING CIV STRATFORD CONN

PORER PLANT STUDY FOR SHAFT=-DRIVEN HEAVY=-LIFT ROTARY-
R,NG AIRCRAFT, (Y

DESCRIPTIVE NOTE: FINAL REPT., .
JAN 67 192pP MOELLMANN,H. 30'CONNOR,#,.

)
REPT. NO. 18821
CONTRACT: DA=44«177=AMC-242(T)
TASK: 1M121401014415
MONITOR: USAAVLABS TR=66=42

UNCLASSIFIED REPORT

DESCRIPTORS: (eGAS TURBINES, SHELICOPTERS),

PROPULLSION, ROTARY WIS, LIFT, DESIGN,

WEIGHT, PERFORMANCE(ENGINEERING) ty
IDENTIFIERS: HEAVY LIFT HELICOPTERS (U

STuD1Es WERE CONDUCTEpD UM VARIOUS MULTIENGINE GAs
TURSINE PROPULSION SYSTEMS FOR A SHAFT-DRIVEN, HEAVY.
LIFT HELICOPTERe THE HELICOPTER wAS BASED ON A
DESIGN GROSS WEIGHT ofF 75,000 TO 85,000 POUNDS,
HAVING A 40,000-POUND PAYLOAD. GRGWTH VERSIONS CF
EXISTING GAS TURBINE ENGINES WERE APPLIED TO THE
STUDY. THE FOLLO®ING TYPES OF ENGINE SYSTEMS WERE
INVESTIGATED: FREE-POWER TURBINE, MECHANICAL
COUPLING, REGENERATIVE, FRONT DRIVE, FIXED-POWER
TURBINE, GAS COUPLING, NONREGENERATIVE, AND REAR
DRIVEe THE ENGINE PACKAGING ARRANGEMENTS WERE )
VERTICAL AND HORIZONTAL INSTALLATIONS IN SINGLE-,
TANDEM-, AND QUAD-ROTOR HELICOPTERS. THE PRIME

STUDY CRITERIA WERE wrIGHT SAVINGS (FUEL PLUS
INSTALLED ENGINE) ANp HELICGPTER PERFOFMANCE.
ADDITIONAL SUBJECTS oF STUDY ®ERE: POWER

AUGMENTATION BY WAVYER-METHANOL INJECTION OR INCREASED
TURBINE-INLET TEMPERATURES ELECTRICAL, HYDRAULIC, ANRD
PNEUMATIC STARTING SYSTEMS; AND CONTROL PROBLEMS
COMCERNING LOAD SHARINGy ENGINE-CUT OPERATION, AND
STASILITYe (AUTHQOR) (y?

22

UNCLASSIFIED 720M09

P P Yy e o "

:
k]
E|
A
-
3
i
E
3
-
2
é
4
=
H
E
3
2
=
<
x
'1
2
%
£
3
3
3
a
i
K]
3
%
=2
3
]
=
|
2
2
2
Z
=
3
E
b
E
3
3
3
3
H
H
z
el
=
=
3
:
i
3
2
*
k|
3
3
3
H
Z
3
3
5
H

PRI P E NPT PACTRRANrY JEV KITNTREN (PRNRO W] A TR L W S

]
hw
"
[LATLF ML RV PP PRTL L TR PRy T A PATITPRY § 1 U r S P A O E A PP O P (R CT oY

P T




WRAMIIGE e i 7y b

T LR

e

P

st g &y e a

o 5NN Ot

e A G i M - o D T I AP 3 e 2 T S L TR

UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO., /ZQMO9

AD=65) 217 173
HUGHES TOOL CO CULVER CITY CALIF AIRCRAFT Olv

PRELIMINARY DESIGN OF A ROTOR SYSTEM FOR A HOT CyYCLE
HEAVY=LIFT HELICOPTER, (U

DESCRIPTIVE NOTE: FINAL REPT.y 17 MAR §5-3] AUG 64,
MAR &7 389p SIMPSON,JOHN R.

REPT, NOe HTC=AD=§6=-17

CONTRACT: DA=44«177=-AMZ=225(T)

TASK: 1F131001D015701

MONITOR: USAAVLABS TR=67-1

UNCLASSIFIED REPORT
DESCRIPTGRS: (eHELICOPTER ROTORS, DESIGN), LIFT,

HELICGPTERS, ROTCR BLACES(ROTARY WINGS),
STABILITY, CONFIGURATION, STRUCTURAL PARTS,

PERFORMANCE(ENGINZERING? V)
IDENTIFIERS: HOT CYCLE PROPULSION SYSTEMS, HEAVY
LIFT HELICOPTERS Ul

IN A PRELIMINARY DESIGN STUDY OF A ROTOR SYSTEM FOR

A HOT CYCLE HEAVY=-LIFT HELICOPTER, THE FOLLOWING
ITEMS YERE ACCOMPLISHEDe (1) AN ANALYTICAL

PRUCEDURE WAS DEVELOPgD THAT PERMITTED CALCULATIQoN OF
FULLY COUPLED PLADE RESPONSE AND DYNAMIC STABILITY
CHARACTERISTICS? (2) PARAMETRIC AND

CONFIGURATION STUDIES INVOLVING BASIC CHARACTERISTICS
OF THE ROTOR SYSTEM wgRE CONDUCTEDj; (3) DESIGN
LAYOUTS, STRUCTURAL DESIGN STUDIES,; AND DETAILED
WEIGHT ANALYSES WERE MADE (DESIGN AND ANALYSIS WgRE
LIMITED TO THE INTEGRATEN LIFT=-PROPULS;ON SYSTEM WITH
EMPHASIS ON THE ROIOR SYSTEM); (4) PRELIMINARY

DZSIGN %AS COMPLETED, AND PERFORMANCE OF THE OPTIMUM
ROTOR FOR THE HEAVY-LIFT MISSICN REQUIREMENTS WAS
DETEQMINED; (5) A FULLY COUPLED BLADE LOADS

ANALYSIS OF THE OPTiMyM ROTOR WAS MADE) AND (41 A
FULL-SCALE MOCKUP OF THE ROTOR HUB AREA WAS
CONSTRUCTEDe (AUTHOR) (y?

23
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DOC REPORT B8IBLIOGRAPHY SEARCH CONTROL NO. /Z0MO9

AD=651 416 173
UNITED AIRCRAFT CORP STRATFORD CONN SIKORSKY AIRCKAFTY

olv

PARAMETRIC ANALYSIS ani: PRELIMINARY DESIGN OF A
SHAFT=-DRIVEN ROTOR SYSTEM FOR A HEAVY LIFT
HELICOPTER. 1))

DESCRIPTIVE NOTE: FINAL REPTe, 15 OCT 45-15 OCT 64,
FEB 47 638p DUTTON,N¥ALTER J, 3

REPT., nuG, 50444

CONTRACT: DA-44<177-AMC=275(T)

TASK: 101310010157

MONITQORS USAAVLABS TR=64-54

UNCLASSIFIED REPORT

DESCRIPTORS: (eHELICOPTER ROTORS, DESIGN), DRIVE

SHAFTS, LIFT, HELICOPTERS, PAYLOAD,

CONFIGURATION, STABILITY, MATHEMATICAL

ANALYSIS (Ul
IPENTIFIERS: HEAVY LIFT HELICOPTERS (y?

THE PRIMARY OBJECTIVE OF THE PROGRAM 3xAS TO SELECT
AND DESIGN A SHAFT-DRJVEN LIFTING ROTQR SYSTEM FOR A
HEAVY LIFT HELICOPTEr, THE SELECTION INCLUDED a
COMPLETE PARAMETRIC ANALYSIS OF THE AIRCRAFT, BASED
ON TWREE DEFINED MISSIONS: LIFTING A 20-TON
PAYLOAD 20 NAUTICAL MILES, LIFTING A 12-TON PAYLQAD
100 NAUYTICAL MILES, AnD FERRYING, SEVERAL AIRCRAFT
CONFIGURATIONS WERE STUDIED, AND A SINGLE ROTQOR CRANE
ARRANGEMENT %AS SELECTED. INCLUDED IN THE STuny
#ERE SELECTION OF ENGINES AND PARAMETRIC SIZING oF
ALL YAJOR AIRCRAFT COMPONENT SYSTEMS. THE AIRCRAFTY
DEFINED HAS A TAKEQFF GROSS WEIGHT FOR THE 20-TON
MISS10: OF APPROXIMATELY 79,000 POUNDS, AND USES a
SINGLE LIFTING RQOTOR 91+6 FEET 1IN DIAMETER. FERRY
RANGE £XCEEDS 2400 NaAyTICAL MILES. 4&HILE DIFFERING
IN DETAIL FROM ANY EX]ISTING HARDWARE, THE ROTQOR
SYSTzM DESIGN FOLLOWS DIRECTLY FROM PRESENT PRACTiCE,
MALYSES OF AIRCRAFT gTABILITY AND CONTROL
CHARACTERISTICS AND ROTOR SYSTEM STABILITY FOR TEE
SELECTED CONFIGURATIO:., WERE PERFORMED, AND THE
MET40DS AND RESULTS RgPORTEDe FOR ALL OF THE
PROPERTIES STUDIED, 50TH THE AIFZRAFT AND THE ROTOR
SYSTeM WERE SHOWN TO MEET OR EXCEED THE REQUIREMENTS
OF APPLICABLE SPZCIFICATIONS AND/OR ACCEPTED
PRACTICE. (AUTHOR) ty?
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AD=-667 924 173 172 1772
BUNKER-RAMO CORP CANOGA PARK CALIF

TRy T T T RIF SR TR

IR e U

ARMY AIRCRAFT VOICE~xARNING SYSTEM STUDY. Yy

TRV IVRT

DESCRIPTIVE NOTE: FINAL REPT. 10 AUG 67-10 JAN 48,
FEB 68  2230p BROWN, JAMES E. ;BERTONE,
CARMINE Me ;0BERMAYER,RICHARD Wo 3}
REPT, MO, GO131-8y]
CONTRACT: DAADOS5-68-C.0025
MONITOR: HEL TM=b-68

LTV b S e B

UNCLASSIFIED REPORT

DESCRIPTCRS: (eHELICOPTERS, EARLY WARNING

SYSTEMS)s (eSHORT TAKE.OFF PLANES, EARLY WARNING
SYSTEMS)s (eEARLY WARNING SYSTEMS, eVOICE

COMMUNTCATION SYSTEMS), ARMY AIRCRAFT, 0BSERVATION
PLANES, PILOTS, MALFUNCTIONS, COCKPITS, AVIATION
ACCICENTS, HUMAQ ENGINEERING, STATISTICAL ANALYSIS,
DISPLAY SYSTEMS, AUDITORY SIGNALS, INSIRUHENT
2 PANELS, MISSION PROFILES, JOB ANALYSIS,

: QUESTIONNRIRES - TR
z IDENTIFIEBS! oVOICE-WARNING SYSTEMS, Ur-iB

AIRCRAFT, UH=1D AIRCRAFT, AH=1G AIRCRAFT, H=-

47 AIRCRAFT! CH-47 AIRCPAFT, H=54 AIRCRAFT, CHe

54 AIRCRAFT, V=1 AIRCRAFT, OV~-l AIRCRAFT, Hel

AIRCRAFT (u?)

s THE BREPORT DESCRIBES AN ANALYTICAL STUDY THAT W%as
INTENDED TQ SERVE AS A BASIS FOR THE APPLICAT]ON OF
§ VOICE-%ARNING SYSTEMS :VWS) FOR THE UH-1E AND
3 UH=19 (HUEY), AH-1G (~-0BRA), CH=47
3 (CHI"OGK)y CH~S54 (SKYCRANE), AND OV=1
(MOHA®K)s THE FOLLOWING PROBLEMS OF INSTALL.NG
3 A V&S IN THESE ARMY AIRCRAFT WERE STUDIED:
z (1) THE IDENTIFICATION AND SELECTION QF MESSAGES
E FCR MAXIMUM EFFECTIVEMESSS (2) THE DETERMINATION
g OF PRIORITY SEQUENCES; AND (3) THE INTEGRATION OF
K THE v&S INYO EXISTING COCKPITS. THE STUDY
) INVOLVED THE COLLE .T1oM OF BASIC DATA AND THE COnDUCT
. - AND VALIDATION OF MISSION ANALYSES, OPERATIONAL

- SEQUENCE DIAGRAMS, TASK ANALYSES, AIRCRAFT
: . CONFIGURATION ANALYSES, PILOT OPINION SURVEYS, AND
: ARMY AIRCRAFT ACCIDENT ANALYSES. IN THE REPORT,
PRIORITY SEQUENCES ARE DERIVED FOK ALL MAJOR
EMERGENCIES FOR THE SIX VEHICLES: FURTHER ANALYTJICAL
EFFORT IS OESCR!BED wyICH REDUCED THE LIST TO 20
MESSAGES FOR INCLUSION IN THE VWS, FOR EACH
E - AIRCRAFT, 2 LISYTS OF 20 MESSAGES ARE PROPOSED; ONE

FN g
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HUG=UNI

SYSTEM. VOLUME VIII. wWIND-TUMNEL
STUDIES.,
(USAAVLABS-TR-64-68H)
AD-624 614
* ¥ %
HILLER-ER=-64~46
HEAVY=-LIFT TIP TURBOJET ROTOR
SYSTcMe VOLUME VI, DYNAMIC AND
AEROELASTIC STUDIES.
AD-624 764
* ¥ %X
HILLER-ER-64~47
HEAVY-LIFT TIP TURBOJET ROTOR
SYSTEM. VOLUME VII. WEIGHT AND
BALALCE STUDIES.
(USAAVLABS~TR-64-656)
AD-624 813

SHUGHES TOOL CO CULVER CITY CALIF
* % 2
PRELIMINARY CESIGN STUDY HOT
CYCLE RESEART{ AIRCRAFT,
(TRECOM=-TR-b.2-102)
AD-408 550

SMUGHES TOOL CO CULVER CITY CALIF
AIRCRAFT DIV
x X x
HTC=-AD-66-17
PRELIMINARY DESIGN OF A ROTOR
. SYSTEM FOR A HOT CYCLE HEAVY-LIFT
HELICOPTER.
(USAAVLASS-TR=~67~1)
AD-651 217

SHUMAN ENGINEERING LABS ABERDEEN
PROVING GROUND MD
* & %
HEL-TM=-6-68
ARMY AIRCRAFT VOICE-WARNING
SYSTEM STUDY.
AD=667 924

SKAMAN AIRCRAFT BLOOMFIELD CONN
* * %

R=-739

EVALUATION OF HELICOPTER FLIGHT

SPECTRUM DATA.
(USAAVLABS-TR-66-68)
AD-680 2430

0-8
UNCLASSIFIED

*KAMAN AJRCRAFT CORP BLOOMFIELD CONN
x* ¥ %
KAMAN-R=-555
A MAIN POWER SYSTEM FOR SHAFT-
DRIVEN WEAVY LIFT HELICOPTERS.
(USAAVLABS~-TR-65-52)
. AD-624 145

SLOCKHEED-CALIFORNIA CO BURBANK
. * % ¥

LR-19143 .

PARAMETRIC ANALYSIS AND
PRELIMIMARY DESIGN OF A SHAFT-
DRIVEN ROTDR SYSTEM FOR A HEAVY-
LIFT HELICCPTER,

(USAAVL ABS~-TR-66-48)
AD=640 9qu¢

*NAVAL AEROSPACE MED1CAL INST

PENSACOLA FLA )
* % &

SAMPLE HELICOPTER FLIGHT MOTION

DATA FOR VCSTISULAR REFERENCEs
AD-731 696

*TECHNOLOGY INC DAYTCN OHIO
* & %
FLIGHT LOADS INVESTIGATION OF
CH=54A HELICOPTERS OPERATING IM
SOUTHEAST ASIA-.
(USAAVL ABS-TR-70-73}
AD-881 238

*UNITED AIRCRAFT CORP STRATEORD COMN
SIKORSKY AIRCRAFT DIV
*x &
50444
PARAVETRIC ANALYSIS AMND
PRELIMINARY DISIGN OF 4 SHAFT-
DRIVEN ROTOR SYSTEM FOR A HEAVY
LIFT HELICOPTER,
(USAAVLASS~TR-66-56)
AD-651 416
* & 2
SER-50441
DESIGN STUDY OF HEAVY LIFT
HELICOPTER EXTERNAL LOAD HANDLING
SYSTEM,
{USARVL ASS~TR=67-4€)
AD-828 283
* ¥ %
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SER-50558
HELICOPTER TRANSMISSION OIL
HEAT RCJECTINN INVESTIGATION.
(USAAVLASC-TR-68-83)
AD-859 277
* & %
SER-50583
SYNCHRONIZATION OF MULTIPOINT
HOISTS.
(USAAVLABS-TR=-69-44)
AD-860 435

0-5
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SUBJECY

SAERNDYNAMIC LOADING
HELICOPTERS .
EVALUATION OF HELICOPTER FLIGHY
SPECTRUM DATA, e
AD-680 280

FLIGHT LOADS INVESTIGATION OF CHe

S§A HELICOPTYERS OPERATING IN
SOUTHEASY ASIAee
AD-ggl 238

SAJVIATION HEDICINE
- HELICOPTERS
SAMPLE HELICOPTER FLIGHT MOTION
DATA FOR VESTIBULAR RIFERENCE,e
AD=-701 696

OEARLY WARNING SYSTEMS
VOICE COMMUNICATION SYSTENS
ARMY AIRCRAFT VOICE-WARNING
SYSTEM STUDYee
AD-667 924

oFREE KADICrM1S
ELECTRO DENSITY
REFRINT: SP'N CONTAMINATION IN
SPIN-UNRESTRICTED InNpO MOLECULAR-
QRP (TAL WAVEFUNCTIONS,
AD=-660 272

oFUEL PUNMPS b
_OESIGN
HEAVY-LIFT TURBOJET ROTOR
SYSTEMe FUEL PyMP AND CONTROL
SYSTEM DESIGN,
AD=624% 822

8GAS TURBINES
HELICOPTERS
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