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FOREWORD 

report describes a correlation study comparing REXOR analysis 
flight test data for evaluation of the transient load predict! 

This report describes a correlation auuu^ uum^o... ..w^    results 
with flight test data for evaluation of the transient load prediction capR- 
hilities of the REXOR analysis.     This  study was conducted by the Lockheed- 
California Company from June 1972 to June 1973 under Contract DAAJ02-72- 
C-0100  (Project lFl62208AA82) with the Eustis Directorate, U.S.  Army Air 
Mobility Research and Development Laboratory.    USAAMRDL direction was pro- 

vided by D. J. Merkley. 

Major Lockheed contributors to this report include R.  E. Donham, 
P.   Kretsinger, T.  Liu, and A.  J.   Potthast. 

♦ 

Preceding page blank 



-■' nnwwu 1 ■' "• ■■ 

TABLE OF CONTENTS 

Preceding page blank 
Vll 

Page 

\ 

SUMMARY  iii 

FOREWORD      v 

LIST OF  ILLUSTRATIONS  ix 

LIST  OF TABLES  xiii 

INTRODUCTION  1 

BACKGROUND OF REXOR DEVELOPMENT AND APPLICATIONS  2 

Performance  6 
Dynamics  11 
Handling Qualities   12 
Loads  19 

TECHNICAL APPROACH  20 

Test Data Selection and Review  20 
Reduction of Test Data to Correlation Format  21 
REXOR Program Modifications    21 
REXOR Data for Correlation  21 
Correlation Report   27 

REXOR MODEL DESCRIPTION   29 

Modification and Operation for Study  3^ 

DESCRIPTION OF TEST VEHICLES  35 

AH-56A Compound Helicopter   35 
XH-51A Compound Helicopter   U5 

INSTRUMENTATION AND DATA REDUCTION  55 

AH-56A  55 
XH-^1A  58 
Data Quality  59 



mmm   \    < m •< 

TABLE  OF CONTENTS  - Continued 

Page 

DISCUSSION OF RESULTS  6U 

AH-56A Steady-State Correlation Results  65 
Correlation with Forward Speed   Qk 
Correlation with Load Factor  87 
Correlation with Blade Radial Station   88 
AH-56A Transient Maneuvering Correlation Results   89 
Correlation with Pullup Maneuvers    106 
Correlation with Pushover Maneuvers    106 
Correlation with Rolling Transient Maneuver   107 
XH-51A Steady-State Correlation Results  108 
XH-51A. Transient Maneuvering Correlation Results   118 

CONCLUSIONS  128 

LITERATURE CITED  129 

APPENDIXES 

I. Flight Test Data  131 

II. Correlation Data  257 

III.  REXOR Inputs Data  295 

IV.  Comparison of the C-8l Program with REXOR  393 

DISTRIBUTION  1+05 

. 

( 

viii 



-"—' 

LIST OF  ILLUSTRATIONS 

Figure Page 

1 REXOR Program Organization   3 

2 Rotor and Body Degrees of Freedom  k 

3 Rotor Blade and Hub Geometry  5 

h            Flap/Feather-Moment Feedback Control System Schematic  . . 7 

5 Flap/Feather-Moment Feedback Control System Block 
Diagram  8 

6 Direct Flap-Moment Feedback Control System Block 
Diagram  ') 

7 Direct Flap-Moment Feedback Control System Schematic ... 10 

8 Effect of Droop and Weight on Reactionless Mode Damping 
and Chord Load Time Histories  13 

9 Reactionless Mode Damping vs. Gross Weight   lU 

10 Reactionless Mode Damping vs. Forward Speed    15 

11 AH-56A ICS/AMCS Flight Envelope Comparison  16 

1?     Canopy Clearance Time History - V = 200 KTAS  17 

13     Canopy Clearance Analysis Summary   18 

1h            AH-56A Correlation Data Flight Envelope   22 

15 XH-51A Correlation Data Flight Envelope   23 

16 Study Scope  28 

17 REXOR Computational Flow Diagram  30 

18 AH-56A, S/N 66-883U (1009) Test Configuration, Front 
View  36 

19 AH-56A, S/N 66-8b3U  (1009) Test Configuration, Front 
Quarter View  36 

lx 



mmummmiim       m  ■■!■ w««^->-—■—— '  • "• 1   i   "»n 

LIST OF ILLUSTRATIONS - Continued 

Figure Page 

20 AH-56A, S/N 66-883I1  (1009) Test Configuration, Side 
View  37 

21 AH-56A Three View (General Arrangement)   39 

22 AH-56A Rotor Blade Airfoil Sections   h3 

23 Detailed Blade/Hub Description  kh 

2k XH-51A Compound Helicopter (in Flight)  U8 

25 XH-51A Compound General Arrangement  ^9 

26 AH-56A Blade Sta 18 Flap Moment vs. Airspeed  6l 

27 AH-56A Blade Sta IB Chord Moment vs. Airspeed  62 

2B AH-56A Feathering Moment vc. Airspeed  63 

29 AH-56A Sta IB Flap Moment vs. Forward Speed  66 

30 AH-56A Sta IB Chord Moment vs. Forward Speed  6? 

31 AH-56A Sta 17l+ Flap Moment vs. Forward Speed  68 

32 AH-56A Sta 17h  Chord Moment vs. Forward Speed  69 

33 AH-56A Sta 131.5 Torsion Moment vs. Forward Speed .... 70 

3h AH-56A Feathering Moment vs. Forward Speed  71 

35 AH-56A Sta 18 Flap Moment vs. Load Factor  72 

36 AH-56A Sta 18 Chord Moment vs. Load Factor  73 

37 AH-56A Blade Sta 17U Flap Moment vs. Load Factor  jk 

38 AH-56A Blade Sta I7U Chord Moment vs. Load Faccor .... 75 

39 AH-56A Feathering Moment vs. Load Factor  76 

UO AH-56A Blade Sta 131.5 Torsion Moment vs. Load Factor . . 77 

1+1 AH-56A Main Rotor Trim Angle vs. Load Factor  78 

x 

> 



' "  "■ ' '—'■■ ..»■ I . - ■—^ 

K 

LIST OF ILLUSTRATIONS - Continued 

Figure Page 

1+2 AH-56A OP Flap and Chord Moment vs.  Blade 
Station - Case 1  79 

1+3 AH-56A IP and 2P Flap Moment vs. Blade 
Station - Case 1  80 

kk AH-56A IP and 2P Chord Moment vs.  Blade 
Station - Case 1  8l 

i+5            AH-56A OP Torsion Moment vs.  Blade Station - Case 1    .   .   . 82 

1+6 AH-56A IP and 2P Torsion Moment vs. Blade 
Station - Case 1  83 

U7            AH-56A Transient Maneuver,  Pullup ~ Case 51  9° 

1+8            AH-56A Transient Maneuver,   Pushover -*■ Case 50  92 

1+9            AH-56A Transient Maneuver,  Right Roll - Case '+7  9^ 

50 AH-56A Transient Maneuver,  Left Roll - Case 1+8  96 

51 AH-56A Transient Maneuver,  Pushover ~ Case 1+9  98 

52 AH-56A Transient Maneuver,  Pullup » Case 50  100 

53 AH-56A Transient Maneuver,  Pullup - Case U5  102 

5I+            AK-56A Transient Maneuver,  Pushover ~ Case 1+6  lOU 

55 XH-5IA Sta 6 Flap Moment vs.   Load Factor  109 

56 XH-51A Sta 115 Flap Moment vs.   Load Factor  110 

57 XH-51A Sta 6 Chord Moment vs.  Load Factor  Ill 

58 XH-51A Sta 1+5 Chord Moment vs.   Load Factor  112 

59 XH-51A Feathering Moment vs.  Load Factor  113 

60 XH-51A Main Rotor Trim Angles vs.  Load Factor  Ilk 

61 XH-5IA OP Flap and Chord Moment vs.  Blade Station     .... 115 

xi 

.    .    . 



LIST OF  ILLUSTRATIONS - Continued 

Figure Page 

62 XH-51A IP and 2P Flap Moment vs.  Blade Station  116 

63 XH-51A IP ana 2P Chord Moment vs. Blade Station  117 

6k            XH-51A Transient Maneuver, Left Roll - Case 53  119 

65 XH-51A Transient Maneuver, Right Roll - Case 5U  121 

66 XH-51A. Transient Maneuver, Pullup ~ Case 55  123 

67 XH-51A Transient Maneuver, Pullup - Case 56  125 

68 Conversion Factor Pitch Link to Feather Moment, AH-56A 
ICS .Phase III Blade  133 

69 Conversion Factor,  Pitch Link Load to Feather Moment, 
XH-51A Compound  13^ 

70 Longitudinal Response 1-Inch Longitudinal Control Input, 
150 Knots  397 

71 Pullup Maneuver to High Load Factors,   150 Knots  398 

72 0012 Airfoil Section Data, Lift Coefficient  399 

73 0012 Airfoil Section Data, Drag Coefficient  ^00 

7^ Pullup Maneuver to High Load Factors,  Modified Airfoil 
Data,  150 Knots  ^01 

75 Gradual Pullup Maneuver,  150 Knots, C-8l Program  h02 

76 Forv/ar i Flight Performance        . ^03 

77 Pullup Maneuver to High Load Factors,  Corrected Fuselage 
and Stabilizer Data, 150 Knots  hdk 

Xll 

-  



i 

LIST OF TABLES 

Table Page 

I             Selected Flight Test Cases     2k 

11            Experimental Data Correlation Parameters     26 

III Characteristics of the AH-56A ICS Airframe Aerodynamics 
Surfaces  kl 

IV            Characteristics of AH-56A ICS Dynamic Components     46 

V            AH-56A Inertia Data  1+8 

VI            Characteristics of the XH-51A Compound Helicopter    .... 52 

VII            Phosine Lags for Rotating Measurements  60 

xiii 

-  ■-■      ■ ■    ■ 



INTRODUCTION 

A complete understanding of the factors which establish the flight envelope 
of a helicopter requires  simultaneous consideration of power,  static  and 
'"'vnamic  stability,   handling qualities, and  pilot  techniques  as well  as 
res-ilting loads and vibration levels.    To   facilitate this understanding,  an 
interdisciplinary mathematical model that  provides analytical prediction 
of  free-flight characteristics  of single-rotor helicopter and  compound 
helicopter  configurations has   been developed by the Lockheed California 
Company.     This  interdisciplinary analysis   tool   (see Reference  l),  known 
as  REXOR   (Revised  and  Extended rotOR),  is   a fully  coupled rotor/body/ 
control system model that  includes  nonlinear mathematical simulation and 
has  over  30  degrees  of  freedom. 

To make a total veaicle model   in sufficient  depth to predict  detailed trans- 
ient  rotor  loads  is  inhibitively expensive with the current  computer state 
of the art.     The approach taken in the formulation of the interdisciplinary 
model  is to  produce reasonably accurate transient  shaft  and  fundamental 
blade loadings which can be used to define  a structural  flight  envelope 
that may be  checked at a few critical points with a detailed  rotor  loads 
analysis and be adjusted  if required.    The model   is not designed to provide 
highly accurate spanwise load distributions ov higher harmonic internal 
blade loads.     This  study is uesigned  to evaluace REXOR  as a tool  for pre- 
diction of rotor loads   in transient maneuvers by providing correlation of 
both steady  and transient computed maneuver  loads with compound helicopter 
flight test data. 

The work described  in this report presents a loads correlation of the cur- 
rent   (...2X0R  II)  program with existing AH-56A and  XH-5LA (compound)  test data 
with primary focus on steady and cyclic loads during steady and transient 
maneuvers.     The 18,300-pound  and U500-pound  gross weights of these aircraft 
and the relatively large compound helicopter flight envelope of each that 
has been flown offer a broad   spectrum of test conditions between 100- and 
200-knot flight  speeds.     The correlation was done under Contract DAAJÜ2-T2- 
C-0100,  sponsored by the Eustis Directorate,  U.S.   Army Air Mobility 
Research and Development  Laboratory,  Fort   Eustis,  Virginia. 

- ■■ --  i 



BACKGROUND OF REXOR DEVELOPMENT AND APPLICATIONS 

Analytical prediction of practical  flight envelopes  for helicopters 
including compound configurations requires evaluation of the effects of 
limits of steady or maneuvering flight on performance, dynamics,  handling 
qualities,  and  loads.     To meet  these requirements,  analytical models must 
fully describe the dynamically coupled rotor/body/control system combina- 
tion,   including both nonlinear and the time-variant  effects.    Outputs of 
such programs are  in the  form of transient  response  time histories,  steady- 
state time histories,  steady-state harmonic  analyses,  and constant or peri- 
odic  numerical  coefficients  for use  in linear analyses. 

REXOR  is an integrated rotor/body model of this type which has been applied 
in the prediction of performance, dynamics,  handling qualities,  and steady 
and transient loads for hingeless rotor aircraft throughout their flight 
envelopes.     The analysis method can  readily be  applied to other  rotor 
systems by minor modifications to the model.     Figures  1,2, and  3 show the 
organization of the program,  body and rotor degrees  of freedom,  and rotor 
blade and hub geometric  definitions.     The approach employed to develop this 
model  was a coordinated  effort  among  specialists  in  several applicable 
rotary-wing disciplines.     Equations of motion were derived  from a basic 
Lagrangian formulation,  resulting  in a rotor/body/control  system model  con- 
sisting of 30 fully-coupled degrees  of freedom with a minimum of  simplifying 
assumptions.     In  the formulation,  each blade mode,  although developed   from 
a multi-degree of freedom analysis,  constitutes but  a single degree of  free- 
dom.     In Reference 1, the modeling approach used is discussed in detail 
along with a description of the procedural ground rules required  for sucess- 
ful implementation and use of this type model.     This reference includes 
derivation of the model,  program structuring, data management, checkout 
procedures,  and documentation.     The basic  requirements were that  the model 
fully describe the dynamically coupled rotor/body/control system,  including 
both nonlinear  and  time-variant  effects. 

By examining results of this  free-flight vehicle analysis,  the engineer   is 
able to conduct  flight test programs by digital  computer.    As  implemented, 
the control  system,  aeroelastic rotor,  and body combination requires that 
the aircraft remain continuously in equilibrium.     This permits evaluation 
of transient control  input  and  subsequent  transient  response behavior  in 
order  to investigate the helicopter's  static  and dynamic  stability.    The 
steady-state loads  analysis that can be performed  is  a restricted  case  for 
examining linear  systems.     In the case of nonlinear or transient  behavior, 
the system is  examined  in time-varying modes  of equilibrium. 

Two different gyro-controlled hingeless rotor system concepts have been 
modeled in REXOR. The first of these, the flap/feather-moment feedback 
system,  was used   in the XH-51A and  in the early AH-56A configurations. 
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This is the system for which correlation will be provided  in this report. 
For the AH-56A,  -chis  system is callri the  Improved Control   System  (ICS) 
configuration.     The second  concept, the Advanced Mechanical  Control System 
(AMCS),   is a direct  flap-moment  feedback system.     The REXOR  analysis was 
used extensively in the design of the AMCS,  using experience gained  in the 
analysis of phenomena encountered in ICS flight tests.    A brief description 
of each system is presented for reference. 

The flap/feather-moment  feedback gyro-controlled rotor  (ICS)   is presented 
schematically in Figure h.     Figure 5 is a representative simple block dia- 
gram of the system.     Pilot control input drives an irreversible actuator 
which applies control moment to the gyro through a positive-negative spring 
assembly,  linkage,  and  swashplate.     With the gyro  fixed,  compression of the 
positive spring by the actuator applies control moment to the gyro.    With 
the actuator input fixed,  gyro motion drives both the positive and negative 
spring,  the sum of which represents the steady-state impedance to the gyro 
and the value of the gyro net positive spring.    A small damper is used to 
damp the gyro nutation mode  (2P).    The gyro responds to the pilot  input  and 
drives the rotor blade cyclically through pitch links and a blade control 
horn. 

Cyclic "jlade angle changes create a rotor flap moment which  is tranmitted to 
the aircraft body via the fixed hub and shaft to pitch or roll the aircraft. 
Precise rotor moment control and reduced rotor lag is obtained by  feedback 
of rotor flap-moment   (proportional to rotor  shaft moment) through the 
feather axis to the gyro.     Feathering moment proportional to flap moment  is 
obtained by sweeping the blade quarter-chord  forward  of the  feathering axis 
(sweep angle '■fo)» as noted  in Figure k.    Feather moment  is then proportional 
to  the product  of  flap moment  and  effective  sweep angle.    The total moment 
applied to the gyro with this concept  is the difference of the pilot input 
and  feathering  feedback moment  proportional  to blade  flap moment,   as  shown 
in Figure 5. 

The direct flap-moment  feedback rotor  system  is  shown  in block diagram form 
in Figure 6 and in schematic  form in Figure 7.    The concept   is the same as 
the  flap-feathering  feedback system except that  irreversible  hydraulic 
actuators  have been added  between the gyro and the cyclic  blades.     Secondly, 
only moment proportional to  rotor blade cyclic   flap moment   is  fed back to 
the gyro.     Except  for the distirc;  features  noted  above, the direct  flap 
feedback  system operates  in the ^.ime manner  as the feathering feedback 
system. 

Major areas of application of the REXOR analysis are described briefly below. 

PERFORMANCE 

An analytical study of the maneuverability of l6,000-pound class winged and 
conventional helicopter configurations  is reported  in Reference 2.    This 
analytic   investigation, which was  also  sponsored by the Eustis Directorate, 
U.S.  Army Air Mobility Research and Development  Laboratory,  was conducted 
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under Contract DAAJ02-70-C-0032, using the REXOR simulation program.  In 
this previous investigation, specific transient requirements had to be met 
for prescribed power and maneuvering levels. The study investigated 
maneuvering load factors of 1.5» 1.75, and 2.0 g in coordinated turns and 
symmetrical maneuvers, at flight speeds up to 150 KEAS (16? KTAS), sustain- 
ing maximum load factors for 3 seconds during coordinated turns, without 
excessive speed loss or altitude change. 

Subsequent refinements in the analytical description have been incorporated 
in the current REXOR II program, but basic degrees of freedom and method- 
ology are common to both programs. These refinements were directed at pro- 
viding an improved control system description and accounting for the struc- 
tural principal axis position of the blade as it varies with time relative 
to the spin plane due to collective and cyclic blade angle variations.  The 
effect of these changes has been of some importance in the dynamics area, 
but their prime benefit has been to contribute to completeness of the 
description.  Results of the referenced study should be unchanged with 
respect to power, altitude, and velocity relationships as a result of the 
new prograin refinements. 

DYNAMICS 

Development of the gyro-controlled hingeless rotor was motivated by the 
outstanding control and stability achievable with this system.    During this 
development,   several dynamic  problems were encountered.     Through the use of 
the REXOR analysis,  these problems were  thoroughly analyzed  and understood. 
They can now be eliminated during design,  as they have been in the current 
(AMCS) version of the AH-56A and proposed advanced configurations. 

In an  early version of the AH-56A flap/fe. ther-moment   feedback system, a 
IP x  2P problem resulted  from  feathering  feedbacks due to  in-plane motion 
in conjunction with  flapping motions of the blades.    The  feedback mechanism 
which caused this  problem is  only possible wich the flap/feathering-moment 
feedback system.     With the direct  flap-moment  feedback system,  as currently 
employed  in the AH-56A/AMCS configuration,  the mechanism for this problem 
is  eliminated.    This  has been demonstrated both on the whirl tower and  in 
extensive flight test  programs. 

A second problem that was  experienced  in  earlier hingeless  rotor configura- 
tions was the 1/2P hop problem.     Computer  studies  and  flight  tests revealed 
that  this  problem resulted  from insufficient stiffness of the collective 
system and   from an unstable   "3  coupling.     Successful elimination of the 
problem has been demonstrated   in both flap/feathering-moment   feedback and 
direct  flap-moment   feedback  configurations of the AH-56A.     Correlation 
between REXOR analysis and flight test data was  highly successful, providing 
a high confidence level in selecting suitable design parameters prior tu 
flight  for the AH-56A/AMCS and  subsequent  advanced designs. 
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Another problem which manifested itself in rigid rotor configurations was 
that due to a reactionles? in-plane blade mode. REXOR analysis, whirl tower 
testing, and flight testing all demonstrated that this problem is closely 
associated with pitch-lag coupling and may be encountered in hingeless 
rotors under very high lift conditions.  In this case again, correlation 
of computer analysis, whirl tower, and flight testing has provided a high 
confidence level through diagnostic analysis to select suitable parameters 
and to eliminate the problem or avoid it in new designs. This was demon- 
strated in the AH-56A program and is documented in Reference 3. 

Examples of REXOR program computations and related flight test results for 
an AH-56A rotor system are shown in Figures 8 through 10. Figure 8 illu- 
strates analytically the effect of blade droop with respect to the feather 
axis as shown in Figure 3, and rotor lift on reactionless mode damping and 
chord load. The traces shown at the top of the figu.'e are the analytical 
time histories of the reactionless mode content of the blade root chord 
load for three different configurations. The eueres at the bottom of the 
figure show the results of a moving block Fast Fourier Transform (FFT), 
Reference h,  of these traces.  The slope of the moving block analysis 
results indicate the damping of the mode.  These re&ults and additional 
REXOR results are compared with flight test in the evaluation of reaction- 
less mode damping shown in Figure 9-  A summary of the mode as a function 
of speed from the analysis and flight test is presented in Figure 10. 

> 

HANDLING QUALITIES 

The original purpose of the analysis effort which led to the development of 
REXOR was to provide a full vehicle model for evaluating rotary-wing air- 
craft handling qualities.  It is for this reason that the full control 
system is modeled so that the vehicle response to pilot control inputs 
may be evaluated. 

In the development of the AH-56A, REXOR was also used extensively to evalu- 
ate handling qualities.  In the ICS configuration, a reduction in longitu- 
dinal stability due to retreating blade moment stall under high maneuvering 
load factor conditions limited the flight envelope of the aircraft. This 
resulted from high feather moments associated with shifts in the aerodynamic 
center on the retreating blade.  This problem again related to the flap/ 
feather-moment feedback system of the earlier rigid rotor control systems 
under high lift conditions.  The mechanism for the problem is eliminated 
with the direct flap-moment feedback in the present AMCS/AH-56A, as demon- 
strated by extensive flight testing which increased the demonstrated flight 
envelope (Figure 11). 

An example of the use of the REXOR program in analytic studies which 
involve the interface of various technical disciplines (dynamics, handling 
qualities, loads, etc.) is presented in Figures 12 and 13. A blade canopy 
clearance analysis for the AH-56A was made ba=ed on dynamic response of the 
vehicle to various types of pilot control input.  Rotor blade deflection, 
shaft moments, and body rates of Figure 12 represent typical output data. 
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Figure  13.     Canopy Clearance Analysis  Summary. 
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Figure 13 shows a summary of the analytic results for pitch and roll con- 
trol inputs. The relationship of the various technical disciplines to the 
problem investigated is readily apparent.  A more complete discussion of 
this study is presented in Reference 5« 

LOADS 

It is evident that in these varied applications, a good estimate of rotor 
transient loads is inherent in the model. The analysis has shown good 
agreement in defining the practical flight envelope of the various versions 
of the AH-56A. This study will provide a detailed correlation of the leads 
capability of the REXOR analysis. 
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TECHNICAL APPROACH 

The purpose of this study is to correlate a mathematical rotary-wing 
simulation program (REXOR) vith AH-56A and XH-51A flight test data. 
Primary emphasis is placed on steady and cyclic blade loads during steady 
and transient maneuvers. Correlation of analytical results with experi- 
mental data for both high speed and high load factor conditions offers a 
basis for analytic extension into regions beyond those measured. Thr 
U,500- and 18,300-pound respective gross weights, 100- to 200-knot flight 
speed range, and large maneuver envelope of each aircraft establish a 
quantitative assessment of the limiting factors for a range of aircraft. 
Factors of prime consideration are root blade loads (chordwise and flap- 
ping), feathering moments, and blade torsion moments.  Distributed blade 
loads, both chordwise and flapwise, and in particular midspan loads, are 
also considered to be important in the correlation effort. 

Two sets of test data were made available, one set for the AH-56A and one 
set for the XH-51A (compound mode). Each set consists of a number of 
steady and transient maneuvers over a defined load factor and speed range. 
Because of the fundamental differences in the two configurations, each must 
be considered separately and requires individual adaptation of the REXOR 
mathematical analysis.  The correlation effort was segmented into five 
tasks: 

• Selection and review of test data (AH-56A and XH-51A). i 
• Reduction of test data to  correlation format. 

• Modification of REXOR. 

• Operation of REXOR  to  obtain data for correlation. 

• Correlation report. 

TEST DATA SELECTION AND REVIEW 

Correlation cases were selected to cover the aircraft operational range 
from which test data are available and to place emphasis on a flight regime 
of high interest with respect to steady and transient rotor loads. The 
selected range covers maneuver load factors from 0.2 to 2 r,  and a speed 
range from 100 to 200 KEAS. A set of 56 flight test cases was made avail- 
able and processed for correlation purposes.  From a subset of U8, 33 
steady-state and 8 transient cases frr the AH-56A were correlated with 
analytic data; for the XH-51A, h  steady-state and h  transient cases were 
correlated. 

20 



The correlated static and dynamic cases for the AH-56A as a function of 
the flight envelope are noted in Figure ik.     XH-51A cases are noted in 
Figure 15.  A tabulation of all the flight cases considered for 
correlation and for which data were tabulated are noted in Table I. 

REDUCTION OF TEST DATA TO CORRELATION FORMAT 

The selected data were reduced from its time history format. Harmonic 
analysis of blade bending loads, determination of transient rates and 
accelerations, and extractions of time history records from oscillograph 
rolls were among the data reduction requirements. Data items utilized for 
correlation for each ot  the aircraft are listed in Table II. Time history 
data were also read and processed to provide data plotted to the same scale 
as that which is output by the REXOR analysis to allow for a direct com- 
parison. 

REXOR PROGRAM MODIFICATIONS 

To correlate AH-56A maneuver loads, data output consistent with test data 
measurement items must be available from the REXOR analysis model. Minor 
modifications to the program were made to provide computational outputs 
required that had not previously been made available.  For example, calcu- 
lation of blade bending loads at specific blade radial stations consistent 
with test instrumentation locations was required. 

The REXOR program was originally developed for the AH-56A.  For the XH-51A 
correlation, additional modifications were required.  The XH-51A turbojet 
was simulated by a scaled-down version of the AH-56A pusher propeller model 
Minor XH-51A control and rotor blade mechanical geometry description 
changes were also necessary.  Blade radial stations for load computations 
were changed to be consistent with the test configuration of the XH-51A 
aircraft. 

REXOR DATA FOR CORRELATION 

I 

Operation of the REXOR program to obtain simulated  flight data for corre- 
lation is straightforward and only requires  submittal of input data listed 
in Appendix  III along with the appropriate ca.: j data.     No modifications of 
the mathematical model or the computer program were made to achieve or 
improve the correlation except those required to correctly describe the 
control geometry as defined above, or to facilitate a data output consistent 
with the measurement references used in the flight test program.    Pilot 
control  inputs were made consistent with flight test measurements.    Data 
management and bookkeeping procedures to control the program are indicated 
by the arrangement of the data in the appendi   . 
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Figure 15. XH-51A Correlation Data Flight Envelope. 

23 

g   1.8 

d 

§1.4 

^100 

□! 

J. -L 

O   STEADY LEFT TURN 

A   SYMETRICAL PULLUP 

DL LEFT LATERAL INPUT 

DR RIGHT LATERA'  INPUT 

J. 

120 140 160 180 

EQUIVALENT AIRSPEED - KN 

200 

. 



, v. a 

ILB^ 

i*a5 

w 

;■: g I 

^   g i   §  §  §  §  §  §  8   !?   §   §  i : ,: 

g   §   §    i    ; i   §   S   I   §   i   §   §   §   §   § : 
„       Y 

:..;,:::,:.;.; : S     ;    ;; 

s s M M s s s <     <     < 

i  H I 'M M  M  ^  I  M  M i  M  i! I  I  M  r | ? | ? 
■j J > o J J i i u 3 u ' J I i i i u o o o o * *        *        • 

■'i 

: I 

Id 

5|i 

5t5 
ri::1 

S,Jl; 

11 
-■ x ■: 

, , 

8     ^     ^     X 

8    S    »    >!    S ,      :      ,     ;     ;      ^ ! ■ g     S     S     8    S    S    8 

S     8 S     g 8     8     8     8    ä     8    8 

: 

'.     '.     I 

I 

^ ! ? 
.1    -i    ,i    r 

i  i   s  s  I I I I  |  I  |  I ^  I I I I 
1. K * ■ - * i. £ * ic J £ .t ir *: .,' . .,'        j' j' ," 

3     3     3     3     *>     .i     ö     3     o     3 tf-- &\ & if* s* s v~* IT a>io 

sisiisiiiiiii i   ü   ) ü  i a 

« •-. 

• 

21) 

■MM   ^M MMMi MM 



I 

0.' 
;• 

ft. üi X R 

üi X -. 

si= 

;^ 

s 
sirs 

8 

in 

% § § § § §  § § § § f ? s § s § §  i § § § «. §  § 
•4) i        |. "i        • .        aj u • w        i- o . r r JJ i . J L'        v        •*/        f        & ' * 

•       ♦*♦ •      T       *      ^       i tit 

I5°SS§J8 8     8 

',      ?     "i 

;    I 8     8     8 

c    c    z    z    ::(.    z    i:    t:    ::    i     S    }    i     ■..:■     - 

j r r | r M  M  M  ?  M  ;.  ■  'i 1   . . , . •,    ■,    .    v 

r ^ <ji        ■*> 

. 

,' 

.-1  i 

..t 
if 

.     ■; 

■t        '.       ,'        !       ",       '. 
- 

i 

';     ':      'i      ;;      i: 
. ■ ■ . . , .  ^ > J. ;■ ... .j t. M. M. 

&    «    U    *    «    £■ •     ■«    ■■ w ■* 
..:    .:    i    i    £    1     s    .1    .:    i    .l    .1    .<!    .I    ..:    ..:    ..:    1    ..'    ..:    .:    I    v    ..:     .:    ... 

25 

— -^MBH« 



TABLE II.     EXPERIMENTAL DATA CORRELATION PARAMETERS 

AH-56A 

1. Main Rotor Fixed Hub Flap Bending Moment at Station 18. 

2. Main Rotor Fixed Hub Chord Bending Moment at Station 18, 

3- Main Rotor Blade Chord Moment at Station 103. 

h. Main Rotor Blade Flapping Moment at Station 130.5. 

5. Main Rotor Blade Flapping Moment at Station IT^. 

6. Main Rotor Blade Chord Moment at Station 17I+. 

7. Main Rotor Shaft Bending Moment. 

8. Main Rotor  Blade Torsion Mom-.ut  at  Station 131.5 

9. Blade Pitch Link Axial Load. 

10. Blade Angle. 

11. Longitudinal Cyclic Stick Position. 

12. Lateral Cyclic  Stick Position. 

13. Collective Control Position. 

lk. C.G. Vertical Acceleration. 

15. Pitch Rate. 

16. Roll Rate. 

17. Yaw Rate. 

18. Angle of Attack. 

19. Sideslip Angle. 

XH-51A 

1. Main Rotor Fixed Hub Flap Bending Moment at Station 6. 

2. Main Rotor Fixed Hub Chord Bending Moment at Station 6. 

3. Main Rotor  Blade Chord  Bending Moment at Station  U5. 

k. Main Rotor  Blade Flap Bending Moment at  Station 115. 

5. Main Rotor  Blade Angle. 

6. Longitudinal Cyclic  Stick  Position. 

7. Lateral Cyclic Stick Position. 

8. Collective Control Position. 

9. Main Rotor  Pitch Link Axial  Load. 

10. C.G. Vertical Acceleration. 
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TABLE II. (Continued)                      ; 

11. Pitch Rate. 

12. Roll Rate. 

13. Yaw Rate. 

lU. Angle of Attack. 

CORRELATION REPORT 

A one-to-one comparison of REXOR results with corresponding AH-56A and 
XH-51A experimental data is presented in this report.    Emphasis has been 
placed upon comparing blade harmonic loads versus  load factor and time 
history comparisons of loads and responses.     A diagram of the scope of 
study is  illustrated in Figure l6.    As a part of the report,  other areas 
for  future productive correlation activity are also  identified. 
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REXOR MODEL DESCRIPTION 

The model is written for a helicopter which can be conventional, winged or 
compounded, with a single, four-bladed main rotor.  Figure IT is a computa- 
tional flow diagr.jn for the REXOR computer program and indicates how the 
various components are related to one another in the analysis.  The 
motions of the entire helicopter are simulated including a detailed 
dynamic description of the rotor and control system as well as a conven- 
tional, six degree-of-freedom airframe. 

The model operates in two modes identified as TRIM or FLY.  The TRIM 
procedure operates directly on main rotor collective, angle of attack, 
main rotor cyclic, tail rotor collective, and propeller blade angle. 
TRIM may be established in either a level, climbing, or descending flight 
path at a steady load factor.  Besides free flight, TRIM can be conducted 
for the fixed-shaft case for whirl tower or wind tunnel analysis.  When 
TRIM is complete, the analysis proceeds to the FLY model where all the 
degrees of freedom are activated and the helicopter responds for a 
specified length of time to any input.  The pilot simulation can be 
single- or multiple-control inputs such as steps, pulses, doublet, stick 
stirs, or other transient inputs within the capability of the control 
system.  Hence, transient loads and the resulting rotor, control, and 
airframe motions can be generated.  Additionally, gust inputs and other 
types of external excitations can be applied directly to the rotor and 
airframe. 

The aircraft is described dynamically by 28 fully coupled degrees of 
freedom.  These include the airframe with 6 rigid-body degrees of freedom; 
the swashplate motions with roll, pitch, and heave; the main rotor hub 
with tilt in roll and pitch due to shaft bending; and with rotor speed 
due to engine and irive train dynamics.  The motion of each main rotor 
blade is described by three coupled bending modes with flapwise and 
lagwise components and an elastic feathering or pitch horn bending 
degree of freedom between the swashplate and the blade. The four indepen- 
dent blades have a total of l6 degrees of freedom, making a grand total of 
28 fully coupled dynamic degrees of freedom.  In addition to these coupled 
degrees of freedom, there is a first torsion mode for each blade.  This 
mode is included either as a dynamic mode or as a massless torsion xesponse 
to blade torsion loads through a first-order lag, depending on the type 
of analysis being performed. 

The three rotating natural modes for each blade are obtained from ^he 
Lockhetl Rotor Blade Loads program.  This computer program consists of an 
aerodynamic performance-trim analysis of an isolated rotor that is coupled 
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with the dynamic response of the blades.  A relaxation type of iterative 
procedure is employed between the aerodynamics and the structural response 
of the blades.  Converged trim characteristics of the rotor that are 
consistent with the blade mode shape and loads are obtained.  The first 
three modes of the cantilevered rotating beam which can be characterized 
as the first-flap, first-in-plane, and second-flap bending modes are 
obtained from this principal axis coupled finite element analysis.  The 
program structurally models the rotating blade, using up to 75 discrete 
span-wise lumped parameter loading ttation^ with the flapvise-chordwise 
response fully coupled. 

The structural description is generalized in that two separate beams in a 
centrifugal force field are used to describe one arm of the rotor.  The 
two beams represent the feathering blade, and the fixed hub which supports 
the blade.  Each beam is free to deform independently of the other except 
for the constraint at the points of attachment to each other (feathering 
bearings).  These points must have the same spatial displacement.  A 
provision in the description permits the consideration of bearing support 
elasticity at the feather bearing locations as a function of the radial 
reaction forces acting on the bearings.  The structural modeling 
accommodates either concentric hub and blade or door hinge blade concepts, 
and either compression-torsion or tension-torsion packs for blade reten- 
tion with the appropriate load transfers.  The elastic response of the 
blade considers the structural coupling between flapwise and chordwise 
bending due to collective pitch and the built-in blade twist. 

The natural frequencies and mode shapes are used directly as basic input 
data for the REXOR program.  The number of blado and hub stations is, 
however, reduced to facilitate computational times.  Thirteen inertial 
stations and eleven aerodynamic stations (the two root stations are not 
loaded) are used to represent each rotor blade for this correlation study 
although any number up to 20 may be used.  The highest frequency mode of 
the rotating natural modes used in the study is approximately 2.6P at 
nominal rotor rpm for both the AH-56A and the XH-51A.  As a result, the 
3rd harmonic and all higher harmonic loadings are not as well represented 
due to the use of only three modes.  The Rotor Blade Loads program has 
also been used to provide a basis of comparison for REXOR correlation. 
In some cases. Rotor Blade Loads analysis data is included in this report 
to show the limitations of the REXOR structural description on loads 
estimation. 

The dynamic equations of motion are written in matrix form as: 

- I A (q, t)] (q)  +  (G (q, q, t) }   =  0 

where  [A]   is  a matrix of generalized mass  elements,  which is  a  function 
of the displacements of the generalized coordinates,  q,  and the time,  t; 
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{q} is a column matrix of accelerations of the generalized coordinates; 
and(G} is a column matrix derived from the Lagrangian energy functions, 
dissipation functions and generalized forces, and contains all of the 
linear and nonlinear dynamic and aerodynamic terms. 

The equations of motion are solved in the time domain at rotor azimuth 
angle increments small enough to provide computationally stable results 
for the highest frequency mode present.  The analysis is fully coupled 
and nonlinear, with the generalized forces and masses being automatically 
generated at each time point; application of the above equation assures 
complete force equilibrium of the system at each instant. 

The blade motions are in terms of modal displacements where the centrifugal 
and structural stiffness terms are separately defined.  This permits a 
description of the periodic reorientation of the structural and centrifugal 
springs due to cycJic blade angle.  Additionally, the blade response 
includes motions due to simultaneous consideration of blade feat; ^ring and 
the blade element locations relative to the feather axis due to precone, 
sweep, droop geometry, and elastic blade deflections.  The feathering and 
shaft moments include all of the nonlinear terms associated with coupled 
flapping and in-plane loads acting on the combined static and elastic 
displacements of the blade and shaft. 

The equations of motion are obtained by application to each of the 
generalized coordinates q , of the following equation, which is a form of 
the Lagrangian energy expression. 

i=l 

(F - m. x.) 
x.    11 
i 

3x. 
 i 

3q. 
i»i 

9yi 
(F  - m. y.) ~- 

i=l 

9z   9U 
- mz. ) "S— + 's— 

i  9q   3q i        nr    i 
=  0 

^x-» Fy» anci Fz. are forces acting on n elements of mass, m. , with 

orthogonal coordinates x^, y. and z^. The generalized potential, 
U=U(qr, qr) provides additional generalized forces not Included by 
Fv. , Fv.ii and F_. .  The elemental accelerations, velocities, and displace- Xi'  ji'     z^ » >       ^ 

ments are derived using conventional vector analysis techniques. 

The aerodynamic description comprises a rotor inflow model, nonlinear steady 
and unsteady blade element airloads, nonlinear body airloads, rotor and 
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airframe airflow interference, and airloads from the tail rotor and the 
propeller. The rotor inflow model is an empirical modifioation to uniform 
downwash based on data from Reference 6, with adjustments for shaft 
moments.  The inflow velocity at station x of a blade of radius R and 
azimuth 4* has the form: 

w. = w. (1 ♦4" lf(X ) cos Y + f (X ) sin T 1} +~ (p. sin V + q. 
i   i l   R t  u v      '   R *i       n 

cos T) 

where w. is the uniform momentum inflow velocity, f(X ) and f(X ) are 

functions of longitudinal and lateral wake angles, and p. and q. are 

first harmonic inflow components that are functions o_f rotor rolling and 
pitching shaft moments and translational velocity,  w. , p., and q. are 

filtered with first-order lags which represent the delay in establishing 
a new inflow pattern following a change in rotor loading. 

The blade section lift, drag, and pitching i..oment are nonlinear functions 
of the section thickness ratio and camber, the angle of attack, and the 
Mach number as determined from a table lookup routine.  Aerodynamic loads 
due to pitch and plunge are quasi-steady and are of the general form 
found in Reference 7, with the Theodorsen deficiency function set to 1.0. 
Stall hysteresis is also included in a form similar to that described 
in Reference 8.  This dynamic stall was not available at the beginning 
of this study and therefore, was not used. 

The aircraft control system simulates the pilot controls operating through 
a servo boost on all control axes.  Gearing and phasing are provided in th* 
cyclic control path.  The servos are simulated by first-order lags with 
rate limits.  Soft and hard stops are modeled.  The dynamic equations 
include the response of blade feathering to swashplate springs and 
blade loads. 

The input data are printed as a card listing and also as a listing group- 
ing like inputs which give the FORTRAN symbol as well as the value.  A 
high degree of flexibility is provided by making each input an element of 
one large array of dimension 3000.  Changes in either the master, the 
overrides to the master, or case data are minimized.  The standard output 
format gives time history plots of up to Uo  parameters in the TRIM mode 
and 6o in the FLY mode.  Aut matic scaling is provided on all plots. 
Output data are also tabulated at the start and end of both TRIM and FLY 
modes.  The program can provide plots of the blade loads over the last 
revolution of trim on an expanded time scale.  These loads are harmonically 
analyzed and the components tabulated.  Other capabilities are included 
such as the generation of linear models with or without periodic 
coefficients for solution by linear or Floquet eigenvalue routines, 
Reference 9,  or Fast Fourier Transform techniques which permit identifica- 
tion of frequency and damping durlnr transients. Reference h. 
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MODIFICATION AMD OPERATION FOR STUDY 

To minimize computation time, several degrees of freedom not required to 
define the test vehicle were eliminated.  These included the shaft tilt 
degrees of freedom for the AH-56A and XH-51A configurations, and the rotor 
speed degree of freedom for the XH-51A helicopter due to a lack of data 
concerning its engine dynamic characteristics. 

Modifications to the modeling of the physical systems were made to 
accommodate the XH-51A helicopter.  The Jet thrustor was modeled as a 
scaled-down version of the AH-56A propeller.  This simplification has a 
minor effect on body accelerations and a negligible effect on blade loads. 
Tail rotor height and thrustor lateral offsets were added to accommodate 
the XH-51A configuration. 

A number of other modifications were made to obtain the desired output 
capability and to save computational time. The blade loads plot time 
history capability in the FLY mode was expanded. A harmonic analysis 
subroutine was created, and the output was converted to standard engineer- 
ing units and signs.  TRIM SAVE data were made available to save computing 
time in the TJIM mode.  One blade trim procedure was activated for the 
AH-56A configuraiton to save computer time in the TRIM mode. 

Harmonic analyses are conducted during the last revolution in TRIM.  In 
o^der to compute true equilibrated blade loads, however, a modification 
to the program was required due to the computational sequence used in the 
REXOR program.  For a given time point, the accelerations from the 
previous time are integrated to provide the current velocities and 
displacements.  Accelerations at the last time point and the current 
velocities and displacements are then used to compute loads and 
"generalized forces."  The acclerations at the current time point are 
found by multiplying the generalized forces by the inverted mass matrix 
to give delta accelerations which are added to the accelerations from the 
previous time to give the true current acceleration. 

Loads computed up to this point are not completely accurate in that they 
are based upon current velocities and displacements but previous time 
accelerations.  Therefore, the program was modified to compute internal 
loads using all current values of accelerations, velocities, and displace- 
ments before proceeding to the next integration step for the next time 
velocities and displacements.  This loads computation is only implemented 
during the harmonic analysis cycle to conserve computation time. 
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DESCRIPTION OF TEST VEHICLES 

As a basis for correlation of the loads evaluation capability of the 
REXOR analysis, flight test data from tvo test aircraft were used: The 
AH-56A compound helicopter and the XH-5^A compound helicopter. 

The AH-56A data were obtained on the Lockieed S/N 1009 in its Improved 
Control System (ICS) configuration.  Tue XH-51A compound helicopter is a 
modified XH-51A helicopter (Lockheed S/N 1002), which was developed under 
contract to the U.S. Array Aviation Materiel Laboratories to study the 
high-speed compound helicopter flight regime. The results of this 
research have been reported in Reference 10.  This section contains a 
brief description of these test aircraft. 

AH-56A COMPOUND HELICOPTER 

The A1.-56A is a two-place, high-performance, compound attack helicopter 
powered by a single General Electric T64-GE-T16 turboshaft engine. A 
fixed wing unloads the main rotor and assumes the greater portion of the 
total aircraft lift at high speeds.  Longitudinal thrust is provided by a 
three-bladed pusher propeller.  Photographs of the test vehicle are 
presented in Figures 18 through 20.  A three-view drawing is presented in 
Figure 21. 

The low aspect ratio wing consists of left and right panels which are 
mounted to the sponsons low on the fuselage.  The wings are trapezoidal 
in planform, having a total area of 196 square feet.  The wing cross 
section is a convex upper surface and a concave lower surface airfoil 
tapering from 12-percent thickness at the root to 8-percent thickness at 
the tip. 

The horizontal stabilizer is mounted to the aft end of the "jstlage.  The 
two panels of the horizontal stabilizer are basically trapezoidal in 
planform.  The trailing edge of both panels is unswept.  The left panel is 
contoured from a symmetrical airfoil with a cutoff trailing edge 
("bobtailed").  The right panel also is derived from a symmetric airfoil 
with the aft third of the chord deflected downward 2.8U degrees. 

The vertical stabilizer is ventrally mounted near the aft end of the 
fuselage.  It is mounted on the fuselage centerline with no incidence 
relative to the fuselage centerline.  The fin airfoil section is 
symmetrical. 
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Figure 20.  AH-56A, Sß 66-883^  (lö09), Test 
Configuration, Side View. 
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The engine is installed in the upper mid-fuselage with inlets on both 
sides of the main rotor mast.  The engine exhausts over the aft fuselage 
with the wake deflected upward by means of a tailpipe design feature. 
The retractable main lauding gears are attached to the sponsons.  The tail 
wheel is mounted at the tip of the vertical stabilizer and also retracts. 
Table III lists in detail the airframe physical characteristics. 

The dynamic system is comprised of the main rotor, the tail rotor and the 
propeller.  The rotating components are integrally connected with no 
clutching provisions except at the engine where a sprague-type clutch 
öeparated the rotating system from the engine during autorotations. 

The four-bladed hingeless main rotor is centered on fuselage station 300 
and waterline 165.3.  The blades are rectangular in planform.  Each blade 
is attached to a movable hub at blade station TO (blade station 0 was 
defined to be at the hub center).  Each movable hub is attached to a fixed 
hub with feather bearings located at blade stations 35 and 60.  The 
centrifugal load, rather than passing through the bearings, is reacted 
through a tension-torsion pack which attached to the movable hub at 
station 30 and the fixed hub at station 12. The blade airfoil section is 
cambered, with thickness tapered from root to tip.  Typical airfoil 
sections are illustrated in Figure 22.  The blade in the ICS configuration 
is swept forward h  degrees and drooped down 1 degree 57 minutes at 
station 70.  Additional droop is provided by 23 minutes of feather bearing 
offset in the fixed hub and 50 minutes of feather bearing offset in the 
movable hub, resulting in a total of 3 degrees 10 minutes of blade droop 
with respect to the feather axis.  Figure 23 schematically illustrates 
blade sweep and droop and the configuration relationships of the blade, 
movable hub, fixed hub, feather bearings, and tension-torsion pack. 

The tail rotor is mounted on the tip of the left stabilizer.  The four- 
bladod teetering tail rotor is centered on fuselage station 658.5, 
waterline 11^.5 and buttline 72 left.  The constant chord airfoil section 
has a constant thickness over a large percentage of the chord and a 
droop nose.  The airfoil section is shown in Figure 22.  The direction of 
rotation is in the sense of opposing the main rotor downwash (i.e., upper 
blade rotates aft). 

A three-bladed Hamilton Standard 1311 uE 30/11FA 10A^-0 propeller is 
mounted at the aft end of the fuselage.  Tne propeller thrust is controlled 
by variation of the collective blade angle at essentially constant speed 
(i.e., beta prop).  The airfoil sections are NACA l6-series sections over 
the outer span and NACA 6i+-series sections in the spinner region, with the 
transition occurring between approximately 38 and kg  percent of span. 

The shaft moment cspability available with Lockheed's hingeless rotor 
design makes possible ample roll and pitch control with main rotor cyclic 
feathering.  Elevator, aileron, or rudder provisions are not incorporated 
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AREA (SOFT) 
ASPECT RATIO 
TAPER RATIO 
SPAN (IN.) 
ROOT CHORD (IN.) 
TIP CHORD (IN.) 
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AIRFOIL SECTION 
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TIP 

ROOT 
MAC 
TIP 
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SPAN (IN.) 
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.5 
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NACA 23012 
NACA 23012 
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.0° AT TE 

.0oAT.25C 
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.25° 
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Figure 21.    AH-56A Three View 
(General Arrangement) 
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TABLE III.  CHARACTERISTICS OF THE AH-56A 
AERODYNAMIC SURFACES 

ICS AIRFRAME 

WING 

Airfoil: 

Root AH-56A 1255 

Tip AH-56A 8% 

Area 195 ft2 

Span 26.T ft 

Aspect Ratio 3.66 

Mean Aerodynamic Chord 7.6 ft 

Fuselage Station at 25%  M .A.C. 308.2 

Taper 0.50 

Dihedral 5° 

Root Chord Incidence: 

Left Wing 11° 52' 

Right Wing 12° 58' 

Twist Root to Ti{ >: 

Left Wing -3° 06' 

Right Wing -3° 02' 

HORIZONTAL STABILIZER 

Airfoil: 

Right Panel: 

Root, I i.L. 0 MCA  0018 (MOD) 

Tip, B. L. 65.0 NACA 0012 (MOD) 

Left Panel NACA 0018 
(Highly modified, 
bobtailed) 

Area: 

Left Side 16,25 ft2 

Right Side 15.58 ft2 

Total 31.83 ft2 

Span, B.L. 65.0 I ,eft to B L. 65.0 Right 10.83 ft2 

, 
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TABLE III.  (Continued) 

Aspect Ratio 3.68 

Mean Aerodynamic Chord: 

Left Side 3.07 ft 

Right Side 2.93  ft 
Average 3.01 ft 

Fuselage Station at 23%  M.A.C. 

Left Side 637.38 

Right Sid? 636.98 

Average 637.18 

Taper: 

Left Side 0.583 

Right Side O.568 

Average 0.576 

Dihedral 0° 

Twist 0° 

Deflection of aft 33%  of Right Panel 5 Down 

VERTICAL STABILIZER 

Airfoil 

Root, W.L. Hi*. 5 NACA 0018(MOD) 

Tip, W.L. 37.6 NACA 0018(MOD) 

Area between W.L. 37.6 and W.L. llU.5 2*4.6 ft2 

Span 6.1*1 ft 

Aspect Ratio 1.67 

Mean Aerodynamic Chord 3.92 ft 

Fuselage Station at 25%  M.A.C: 

Fuselage Station 620.3 

Waterline 19.h 

Taper 0.587 

Incidence 0° 

U2 



MAIN ROTOR  STA. 70 

MAIN ROTOR STA. 302.4 

TAIL ROTOR 

Figure  22.     AH-56A Rotor  Blade Airfoil  Sections. 
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in the design.  Flight stabilization is achieved with a unique gyro control 
system.  The ICS (improved Control System) on the test vehicle was a 
version featuring an external gyro and feedback of the feathering moments 
for shaft moment control.  The gyro is located above and concentric with 
the main rotor.  It is attached to each blade by means of the pitch link 
and pitch horn.  Gyro tilt is therefore equivalent to cyclic feathering. 
The pilot controls the vehicle by moving the cyclic stick.  This control 
motion deflects a positive spring systen and applies a moment to the gyro. 
The gyro precesses until a new tilt angle is achieved.  This gyro tilt 
angle (i.e., blade cyclic angle) is that spatial position where the moments 
due to the feathering loads are in balance with the pilot's control gyro 
moment.  The stability augmentation function is accomplished by the 
spatial reference characteristics of the control gyro. 

In the simplest terms, the blade flapping associated with an external 
disturbance (i.e., gust) acting through a moment arm determined by the 
blade sweep results in a feathering feedback moment being applied to the 
gyro.  This feedback moment precesses the gyro to a position which, by 
design, commands cyclic blade angle of a magnitude and phasing sufficient 
to correct for the external disturbance. 

Pilot control of pitch and roll control moments to the gyro is accomplished 
with a conventional cyclic stick.  Directional control is accomplished with 
"rudder" pedals which control tail rotor collective pitch.  A conventional 
collective stick controls main rotor collect:' /e blade angle.  A pro- 
peller collective blade angle control (Beta) is provided through a twist 
grip located at the top of the collective stick. 

The normal mode of operation at low airspeed utilizes standard helicopter 
techniques of main rotor collective blade angle thrust and vehicle attitude 
variations for acceleration and flight path control.  The compound 
technique used at higher airspeeds (i.e., above 100 KEAS) essentially fixes 
the main rotor collective at a predetermined position, and the vehicle is 
flown in a manner similar to a fixed-wing aircraft with the propeller 
used for acceleration and deceleration control. 

Details ci' the rotating system are listed in Table IV. 

The aircraft design gross weight is 18,300 pounds, the maximum overload 
gross weight is 22,550 pounds, and the weight empty is 12,8^7 pounds. 
Inertia data are listed in Table V. 

I 
XK-51A COMPOUND HELICOPTER 

The XH-51A is a five-place light helicopter with a single gyro-controlled 
hingeless rotor.  The basic configuration was modified by the addition of 
a tapered wing and the installation of a Pratt and Whitney J60-P-3 
turbojet engine.  The J60-P-3 was mounted in a nacelle on the left wing 
panel next to the fuselage. A photograph of the XH-51A compound helicopter 
is presented in Figure 2h,  and a three-view drawing is shown in Figure 25. 
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TABLE IV.  CHARACTERISTICS 01  AH-56A ICS DYNAMIC COMPONENTS 

MAIN ROTOR 

Hub Location: 

Fuselage Station 300.0 

Waterline 165.3 

Hub Precone 2° 

Shaft Incidence 0° 

Number of Blades k 
Airfoil Secuion: 

Root NACA(U.6) 
3012(MOD) 

Tip NACA(0.6) 
3006(MOD) 

Radius 25.617 ft 

Blade Chord: 

Rotor Station 79-12 27.50 in. 

Rotor Station lhO.0 27.60 in. 

Rotor Station 170.0   ^^  taPef • between stations 27.66 in. 

Rotor Station 302.^4 27.9^ in. 

Rotor Station 302.^4 to tip 27.9^ in. 

Droop: 

Fixed Hub Feather Bearing Offset 23. 

Moving Hub Feather Bearing Offset 50' 

At Station 70 1° 57' 

Total 3° 10' 

Sweep Forward at Station 70 h0  00- 

Disc Area 2062 ft2 

Solidity 0.1159 

Blade Twist, Root to Station 302.1+ -5° 
Blade Station at Tab Centerline 261*.0 

Tab Size 28.1 in. x i: in. 

h.: 
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TABLE IV. (Continued) 

Direction of Rotation, vi ewed from above Counterclockwise 

Normal Tip Speed 660 ft/sec 

TAIL ROTOR 

Hub Location: 

Fuselage Station 658.5 

Waterline llU.5 

Buttline 72.0 Left 

Precone 0° 

Number of Blades h 

Airfoil Section NACA(0.675) 
300(5.89)(MOD) 

Radius 5 ft 

Chord 1.167 ft 

Disc Area 78.5 ft2 

Solidity 0.297 

Twist 0° 

Delta -3 Hinge 37.5°          1 
Normal Tip Speed 6^8 ft/sec 

Direction of Rotation, viewed from left side Clockwise 

PROPELLER 

Propeller Designation Hamilton Standard 
1311 OB 30/11FA 
lOAU-0 

Hub Location: 

Fuselage Station 675.7 

Waterline llU.5 

Shaft Incidence 0° 

Number of Blades 3 

Radius 5 ft 

Activity Factor Per Blade lU2 

Integrated Design Lift Coefficient O.Ull 

Direction of Rotation, viewed from rear Counterclockwise 

Normal Tip Speed 899 ft/sec 

hi 
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TABLE V. AH-?6A INERTIA DATA 

Design Weight Maximum Weight 

Weight (entire aircraft) 18,300 lb 22,550 lb 

Center of Gravity 
(entire aircraft, t^ear up) 

Fuselage Station 301.0 300.1* 

Waterline 108.0 - 

Products and Moments of 
Inertia:  (excluding 
main rotor): 

Roll I 
XX 

7,120 slug-ft" 18,100 slug-ft" 

Pitch I 
yy 

Yaw I 
zz 

55,300 slug-ft" 

51,600 slug-ft 

58,000 slug-ft 

62,800 slug-ft 

Products I 
xy 

Products I 
xz 

1,611 slug- t2 

1,127 slug-ft2 

1,092 slug-ft1 

1,6U0 slug-ft2 

Products I 
y^ 

35.3 slug-ft' 
p 

1*9 slug-ft'" 

Figure 2k.    XH-5IA Compound Helicopter (in Flight). 
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MAIN ROTOR 

niAMFTFR R1 9-W FT 
rHORDATTIP ?7 R9 IN 
msr ARFA 9nfi9 SO FT 
TIP SPEED Rfifl FT/SFC 

TAIL ROTOR 

niAMFTFR lOFTfl IN 
THORD 1 FT? IN   (14 0 IN ) 
TIP SPEED fi4R FT/SEC 

PUSHER PROPELLER 

DIAMETER 10 FT-OIN 
RPM 
TIP SPEED _ 

1717 
899 FT/SEC 

WING 

1QRR? FT 
ASH   -.7 RATIO 

HORIZONTAL TAIL 

AREA 

3.65 FT 

31.8 SO FT 

VERTICAL TAIL 

AREA 94 fi SO FT 

26 FT  - 8 4 IN 

\j40q) 

STATIC 
GROUND LINE 

Figure 25. XH-51A Compound General 
Arrangement 
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1 
The vertical stabilizer is swept back from the aft fuselage with a 
two-bladed tail rotor mounted at the tip. The horizontal stabilizer is 
rectangular in planform and mounted to the aft fuselage Just forward of 
the tail rotor tip-path plane. 

The main rotor design is similar to that previously described for the 
AH-56A except there are no external tension-torsion packs. The centrifugal 
force passes into the fixed hub through tension-torsion packs concentric 
and internal to the feather bearings.  The blade attaches to the movable 
hub at blade station 27.8.  The feather bearings are located at 
stations 15 and 23. 

A Canadian Pratt and Whitney PT6B-9 turbine engine with a maximum takeoff 
horsepower of 550 powers the dynamic system.  The landing gear consists of 
two retractable skids. 

The controls, including the external gyro above the main rotor, are 
similar in design and principle of operation to those of the AH-56A with 
the ICS controls installed. 

In the test configuration, the passenger space is used for instrumentation 
and extra fuel. The design gross weight of the test vehicle is U,500 
pounds. 

Table VI smtmarizes the pertinent XH-51A configuration characteristics. 

Preceding page blank 
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TABLE VI.  CHARACTERISTICS OF THE XH-51A 
COMPOUND HELICOPTER 

WING 

Span 16.83 ft 

Taper Ratio 0.5 

Twist 0° 

Area TO ft 

Dihedral 0° 

Aspect Ratio U.05 

Sweepback, 23%  M.A.C. 0 

Mean Aerodynamic Chord 51.72 in. 

Airfoil Section NACA 23012 

Incidence Relative to Fuselage Re ference -0.9° 

HORIZONTAL STABILIZER 

Span 108 in. 

Chora (Constant) 26.U in. 

Twist 0° 

Area 19.8 ft2 

Dihedral 0° 

^  Aspect, Ratio k.l 

Incidence Relative to Fuselage Re ference -0.25° 

Airfoil Section NACA 0015 

Sweep 0° 

VERTICAL STABILIZER 

Span Ul.75 in. 

Tip Chord 38.5 in. 

Root Chord 51.5 in. 

Area 12.68 ft2 

Sweepback, 25%  M.A.C. 
1+50 

Taper Ratio 0.70 

Aspect Ratio 0.95 
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TABLE VI. (Continued) 

VERTICAL STABILIZER (Cont'd) 

Airfoil Section NACA UU2MM0D) 

Incidence 0° 

MAIN ROTOR 

Type Rigid 

Diameter 35 ft 

Number of Blades U 

Blade Chord 13.5 in. 

Airfoil Section NACA 0012(MOD) 

Blade Taper 1 

Blade Twist, Root to Tip -5° 

Rotor Tilt 
/-0 
6 forward 

Hub Precone +3.2
0 

Droop at Station 27.85 (No Bearing Offset) 1° 
Sweep Forward at Station 27.85 l.U0 

Disc Area 962 ft2 

Solidity O.O818 

Normal Operating Speed 355 rpm 

TAIL ROTOR 

Diameter 72 in. 

Number of Blades 2 

Blade Chord 8.5 in. 

Type Teetering 

Airfoil Section NACA 0012 

Blade Taper 1 

Blade Twist, Root to Tip -4.35° 

Feathering Moment Balance heights: 

Weight 2.25 lb/blade 

Arm 3.0 in. 

Delta -3 Hinge 15° 
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TABLE VI.  (Continued) 

TAIL ROTOR (Cont'd) 

Disc Area 28.27 ft2 

Solidity- 0.1503 

Pitch Change Travel 27° to -8° 

Normal Operating Speed 2,085 rpm 

TURBOJET 

Type Turbojet J60-P2 

Military Thrust at 200 Knots and Sea Level 2,)+90 lb 

Engine Centerline Incidence +7° 

INERTIA DATA 

Design Gross Weight U,500 lb 

Roll Mass Moment of Inertia (including rotor) 1,500 slug-ft2 

Pitch Mass Moment of Inertia (including rotor) 3,180 rlug-ft2 

Yaw Mass Moment of Inertia (including rotor) 3,800 slug-ft2 

Rotor Polar Moment of Inertia 1,013 slug-ft2 
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INSTRUMENTATION AND DATA REDUCTION 

AH-56A 

The AH-56A data used in this report were recorded on a photo recorder and 
two 50-channel oscillographs.  The photo recorder took time-lapse pictures 
of a photo panel of calibrated instruments similar to those installed in 
the pilot's panel.  The oscillographs recorded the vehicle body rates and 
attitudes, gyro position, control positions, the blade-feathering angle, 
shaft moment, blade loads, and control loads.  Correlation between the 
recording devices was effected by a timer that activated counters on the 
photo panel and simultaneously activated counters which were photographed 
on the oscillograms. 

The following data were obtained from the photo panel: 

• Airspeed (Boom) 

• Pressure altitude (Boom) 

• Outside air temperature 

• Fuel used 

• Rate of climb 

• Time 

All the above were corrected for instrument ern r.  Airspeed and altitude 
were measured with a test airspeed boom system mounted on the nose of the 
vehicle.  A position error calibration was applied to all airspeed and 
altitude data. Vanes measuring the angle of attack and the angle of 
sideslip were also mounted on the end of the nose boom. The ambient air 
temperature was obtained by correcting the indicated temperature for 
adiabatic temperature rise. The Mach number used in the computations was 
based on the speed of sound corresponding to ambient temperature.  Vehicle 
weight and center of gravity were calculated from the fuel used. 

The parameters listed below were not necessarily available on every test 
nor are they necessarily included in thi? report.  They are, however, 
representative of the sensors installed on the test vehicle and recorded 
at various times during the test program. 
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• Angle of attack 

• Angle of sideslip 

• Longitudinal stick position 

• Lateral stick position 

• Roll rate 

• Pitch rate 

• Load factor at center of gravity 

• Bank angle 

• Pitch angle 

• Collective servo control load 

• Roll servo control load 

• Pitch servo control load 

• Gyro roll input angle 

• Gyro pitch input angle 

• Pitch link tension 

• Main rotor blade angle 

• Shaft bending moment 

• Flap bending moment at station l8 fixed hub 

• Flap bending moment at station 31 fixed hub 

• Flap bending moment at station U0.5 movable hub 

• Flap bending moment at station 52.5 movable hub 

• Flap bending moment at station 130.5 blade 

• Flap bending moment at station 17^ blade 

• Flap bending moment at station 205 blade 

• Flap bending moment at station 235 blade 

Blade No. 1 

% 
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• Flap bending moment at station 270 blade 

• Chord bending moment at station 18 fixed hub 

• Chord bending moment at station ^6 movable hub 

• Chord bending moment a+ station 103 blade 

• Chord bending moment at station IfU  blade 

• Chord bending moment at station 235 blade 

• Torsion at station 131.5 blade 

• Blade azimuth reference 

Blade No. 1 

The rotating bending moments and loads were sensed with strain-gage 
bridges.  These bridges were compensated during calibration to eliminate 
unwanted axis "crosstalk." The signals were transmitted from the rotor 
through a slip ring assembly to appropriate signal-conditioning equipment 
and then to the oscillograph.  No signal amplification was used with any 
of the sensors.  This eliminated the "drift" concern which is often a 
problem in amplified signals.  All measurements were deadweight calibrated 
in a laboratory.  A pilot-operated shunt/calibration resistor system 
was included in each circuit to provide both a means of in-flight calibra- 
tion determination and a check on proper sensor operation.  The reference 
galvo deflection for the flap bending moments and the pitch link tension 
were corrected to compensate for the static weight of the blade. 

The main rotor blade angle was measured between the fixed and movable hubs. 
The collective value of this measurement was adjusted for geometric blade 
twist so that the reduced data is applicable to the projected blade root 
on the hub centerline.  The feathering moment was obtained by multiplying 
the pitch link load by an equivalent moment arm determined from the 
geometry of the pitch link and the pitch horn. 

The angle of attack was corrected for fuselage upwash using data obtained 
during full-scale wind tunnel tests of the vehicle without the main rotor. 
A correction was also applied for the main rotor upwash which was estimated 
to have a value of 20 percent of a uniform rotor downwash distribution 
at the location of the angle of attack vane, Reierence 6. An additional 
correction was applied to account for the effect of pitch rate on 
measured angle of attack due to offset of the vane from the aircraft center 
of gravity. 

The rotor lift was determined from the collective flap bending at blade 
station 18.  A calibration of this relationship was obtained during whirl 
tower tests.  An analysis conducted using the Rotor Blade Loads program 
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indicates the change in this calibration with airspeed was engligible.  In 
accelerated maneuvers, a correction was applied to the calibration for an 
additional blade weight inertial effect not included in the whirl tower 
calibration which was obtained at a load factor of one. 

XH-^LA 

The instrumentation and data reduction for the XH-51A compound helicopter 
were similar to that previously described for the AH-56A. Only differences 
between the two vehicles will be discussed. The XH-51A photo recorder took 
time-lapse pictures of the pilot's panel instead of a separate photo panel. 

The parameters obtained from the oscillograph were: 

• Angle of attack 

• Longitudinal stick position 

• Lateral stick position 

• Roll rate 

• Pitch rate 

• Load factor at center of gravity 

• Bank angle 

• Pitch angle 

• Pitch link axial load 

• Main rotor blade angle 

• Rotor lift 

• Flap bending at station 6 fixed hub, blade number 2 

• Flap bending at station 115 blade 

• Flap bending at station 157 blade 

• Chord bending at station 6 fixed hub  )  blade no. ! 

• Chord bending at station U5 blade 

• Blade azimuth reference 

Rotor lift was determined from a "direct" measurement instead of from a 
collective flap bending-lift relationship.  The XH-51A transmission was 
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mounted on springs compared to the AH-56A transmission which was hard 
mounted to the fuselage. Sufficient structural deflections occurred with 
the XH-51A transmission springs to result in sufficient strain gage output 
which was proportional to lift. 

The XH-51A instrumentation did not include strain gages on the rotor 
shaft for shaft bending moments.  Instead, the shaft moment magnitude was 
determined by multiplying the IP flap bending moment at station 6 by a 
value determined from the Rotor Blade Loads program.  The phase angles 
for the two parameters were assumed to be the same. 

XH-51A blade load data are presented in Reference 10 at more test 
conditions and for more blade stations tiian are included in this report. 
The suitability of the reference data for comparison with REXOR is question- 
able because during the tests from which the referenced data was obtained, 
one blade was highly modified for installation of blade pressure 
transducers.  The structural characteristics of this modified blade 
differed from the other three blades.  The blade bending instrumentation 
was located on this modified blade.  The REXOR program has four equal 
blades and uncertainty exists whether the XH-51A blades in question 
would be adequately represented in REXOR.  Therefore, these previously 
published data are not suitable for this correlation effort. 

DATA QUALITY 

The following discussion describes items pertinent to making a judgment on 
the accuracy and consistency of the test data.  This includes the machine 
routines used to process the data in a form suitable for analysis. 

The overall static instrumentation system accuracy was between 1 percent 
and 5 percent of the full-scale value of the particular parameter.  The 
dynamic (i.e., rotating) accuracy was primarily a function of the natural 
frequency of the galvanometer used for the particular measurement.  In all 
cases, the galvanometers were selected to result in negligible load 
magnitude attenu' tion within the frequency range of interest.  The 
frequency re. _^use of the galvanometer does have an impact on the phasing. 
The theoretical phasing lags resulting from the galvanometers used for the 
rotating measurements are tabulated in Table VII. 

The system accuracy on establishing phase angle was primarily limited by 
readibility.  The phasing of the IP could not be reliably reduced more 
accurately than ±5 degrees and the 2P not more accurately than ±10 degrees. 
Therefore, to be consistent with system accuracy capability, the only lag 
correction applied to the rotating data was for the IP blade angle data. 
Although the theoretical lag was 36 degrees, a correction of only 
30 degrees was applied.  This number was based on experimental comparisons 
of the swashplate position as derived from the rotating blade angle 
measurement compared to that derived from the nonrotating measurements. 
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TABLE VII.  PHASING LAGS FOR ROTATING MEASUREMENTS 

Measurement 
Galvanometer 

Frequency Response Harmonic 
Lag 
(deg) 

Main Rotor Blade Angle 

Strain Gage Measurements 

10 Hz 

100 Hz 

IP 

IP 

2P 

36 

3.7 

7.^ 

The consistency of the test data is shown in Figures 26 through 28,  On 
these curves, representative loads are broken down into the primary 
harmonics and the corresponding phasings are plotted versus airspeed.  Note 
that the scatter from the faired curves of this data, which was taken et 
various stages of the program, is small.  Some of this scatter can be 
attributed to the listed variations in weight, center of gravity, and 
collective blade angle. 

The computer software used for the harmonic analysis routines was identical 
to that used to analyze the data of Reference 10.  A two-rotor revolution 
time span was used for each data point to improve accuracy.  The system 
was checked by inputting periodic waveforms of known characteristics and 
comparing the computer output with the known harmonics. 
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DISCUSSION OF RESULTS 

This section presents a discussion and review of typical steady-state 
correlation data plus a complete summary of the transient response correla- 
tion data.  In addition. Appendix II presents all of the steady-state 
correlation data obtained during the study. Table I gives a listing of the 
various correlation cases contained in this study. The first UO cases (33 
on which correlation studies were made) are AH-56A steady-state trim con- 
ditions, Cases hi  to hk  are XH-51A steady-state trim conditions, and 
Cases U5 through 52 and 53 through 56 are transient maneuver conditions for 
the AH-56A and XH-51A vehicles, respectively.  The table also includes a 
tabulation of the parameters '«hich define ea^h flight condition.  Items 
tabulated include airspeed, atmospheric conditions, collective blade angle, 
gross weight, center of gravity, rotor lift, shaft moment, rate of climb, 
load factor, and rotor speed. 

The correlation data is presented in terms of either comparisons of 
harmonics of blade loads for the steady-state conditions or time histories 
of blade loads for transient conditions. The harmonics of the blade loads, 
M, are defined by the following equation. 

M(t) = a + 
o 

c  cos (fit - $.) 

+ c2  cos (2 fit - (J)2) + 

+ c cos (n fit - (I1 ) 
n n 

where t is time; fi is rotor speed; a is mean or "OP" component; and 

C , c^, . . . , c , and 0, , <$„,   .   .   .   ,  $    are the amplitude and phase 
1'  2'      '  n'     1' 2' ' n 

of the IP, 2P, . . . , nP harmonic, redpectively.  Only the OP, IP, and 
2P components of response are included for comparison in the correlation 
study and are referred to accordingly. 

The following points are introduced to clarify the data presented: 

• Blade loads are referred to moving axes aligned with the blade 
chord.  Fixed hub loads at blade station 0.0, the hub center, and 
at station 18 on the AH-56A and station 6 on the XH-5IA are defined 
in orthogonal coordinates perpendicular and parallel to the shaft. 

• Test data for the root IP flapping moments are measured shaft 
moments divided by two. 

• Test data for torsion were only available on the AH-56A, and then 
only at rotor station 131.5 on the blade. 
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• Torsion is referenced to the elastic axis while the flapping and 
chordwise moments are referenced to the neutral axis. 

• REXOR was trimmed to the same rotor lift and shaft moments as 
occurred on the test case.  Collective pitch was also fixed while 
the rotor angle of attack and the blade cyclic feathering angles 
were allowed to vary until rotor lift and shaft moments were 
achieved.  Airspeed, load factor, and ambient air pressure and 
temperature were the same in the analysis as occurred at the flight 
test condition. 

AH-36A STEADY-STATE CORRELATION RESULTS 

As indicated above, test data was reduced for ^0 cases with airspeeds rang- 
ing from 111 to 205 KEAS, load factors from slightly below 1.0 to 1.77 g, 
rotor lifts from 3^+00 to 22,600 pounds, and shaft moments up to 310,000 
inch-pounds.  Again, Table I presents the basic trim conditions for these 
cases.  All but Cases 2, 3 and 25 fell into eight groups where load factor 
was the principal variable, with airspeed being held about constant in each 
group.  REXOR correlation studies were performed by trimming to the flight 
conditions for a selection of 33 of the kO  cases. A few test cases were 
obtained in mild pushovers, where the load factor was slightly below 1 g, 
which could not be precisely duplicated since pushovers are not true steady- 
state maneuvers. Also, trim could not be established in the analysis in 
Cases 33, 3^, and 35, where there was substantial penetration into blade 
stall.  The inability to trim these conditions is attributed to the lack of 
a dynamic stall description in the analysis and the associated nonlineari- 
ties in trim derivatives in the stall region.  As indicated in the model 
description, a dynamic stall description has been subsequently added to the 
model but was not used in the present study. 

Since the primary purpose of this study was prediction of maneuver flight 
loads, only a summary of correlation data obtained for steady-state cases 
is presented in this section. The complete set of steady-state correlation 
data is given in Appendix II. The summary contained in this section reviews 
trends with forward speed and load factor.  Figures 29 through 3^- present 
root and midspan flap, chord and torsion moments versus airspeed for 1 g 
flight and at a nominal collective blade angle of six degrees. The root 
chord and flap moments are for span station 18 on the fixed huh, and the 
midspan moments are at rotor station 17^.  The root torsion moment is the 
feathering moment reacted by the pitch arm, while the midspan torsion moment 
is measured at rotor station 131.5. 

Likewise, Figures 35 through ^0 present these same loads as a function of 
load factor for typical conditions at l65 KEAS.  Figure ^1 gives the corre- 
sponding trim angles associated with these load factors. Figures h2 
through U6 show correlation data as a function of span for a 1 g level 
flight case at 15^ knots; Figure k2  gives steady or OP flapping and chord- 
wise moments as a function of span; Figure ^3» the IP and 2P flapping 
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moments; Figure kk,  the IP and 2P chordwise moments; Figure h^,  the steady 
torsion moments; and Figure k6,  the IP and ?P torsion moments.  It is noted 
for IP and 2P moments that both amplitude and phase are compared. 

A review of Figures 29 through 32 and 35 through 38 shows that overall cor- 
relation on flapping and chordwise bending moments is fairly good for these 
steady-state conditions. This is true for both absclute levels and trends 
with forward speed and load factor. 

The flapwise bending moments computed internally at station l8 in REXOR were 
effectively the total moment acting across the fixed hub and tension-torsion 
(T-T) pack at that station. The end kick shears of the T-T pack were 
included in the internal load balance and generalized forces in the system, 
but were not included in the specific integration for loads at station 18 
since this integration included only external loads and not internal loads. 
A correction was therefore made to the REXOR computed fiipping moments at 
station 18 to account for the internal load of the T-T pt -k.  This correc- 
tion was found to have a significant effect on steady moments, a lesser 
effect on IP flapping morents, and 5 percent or less effect on 2P flapping 
moments at station 18. Therefore, it was only necessary to apply the cor- 
rection to the steady and IP moments. 

Correlation With Forward Speed 

Figure 29 shows that fairly good correlation is achieved between the meas- 
ured OP, IP, and 2P flapping moments at s+ttion 18 (approximately 0.06R) 
and the predicted moments.  Steady moments, which are not particularly cri- 
tical loads, are seen to be in very good agreement.  The first harmonic 
mo.nents at station 18 predicted by REXOR are 20 to 30 percent higher than 
the measured levels, with the phase angle showing very good agreement.  It 
is believed that the predicted IP flapping moments at station 18 are appar- 
ently nigh due to the limitation imposed on blade deflections by only 
including three blade modes (2 flapwise and 1 in-plane), or less impor- 
tantly, by the radial loading stations being limited to 12.  This has been 
demonstrated by the Rotor Blade Loads analysis of the same test conditions 
where the blade was described by this analysis with approximately 60 sta- 
tions.  The measured and computed loads with this method fell within 5 per- 
cent of each other as shown in Figure U3. Subtitles involved in defining 
IP bending deflection shape include coupling effects such as the products 
of IP cyclic feathering times the blade forward sweep.  This results in a 
snarp discontinuity in the vertical deflection of the blade at the point 
v  re the blade sweep occurs.  This discontinuity is not well represented 
by .he deflections allowed in a first- and second-mode bending formulation. 
As a result, errors are generated which cause some error in the predicted 
distributed IP flapping moments in the REXOR program.  These differences in 
moment are readily identified by comparisons with the Rotor Blade Loads pro- 
gram.  Once noted, the differences can then be applied to results of tran- 
sient solutions, the principal purpose for applying REXOR as a loads 
analysis tool. 

The amplitudes of the 2P flapping moments, as seen in Figure 29, agree quite 
well.  However, differences do exist between the measured and predicted 2P 
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phase angle. This phase difference is attributed to several factors. The 
primary contributor is differences in cyclic blade angle required for trim, 
Figure ^1. The error in cyclic blade angle on the AH-56A has not been 
totally resolved but could be due to an inadequate accounting of inflow 
effects associated with the forebody shape and its proximity to the main 
rotor, the wing downwash, and the method for accounting for propeller 
inflow.  The forebody proximity to the rotor and the propeller influence 
are peculiar to the AH-56A configuration. 

Referring to Figure 30, good agreement was obtained between measured and 
predicted blade chord moments as a function of airspeed.  The biggest dis- 
crepancy in loads occurred at the low-speed end.  Here, the nominal collec- 
tive setting was only 6 degrees.  This means that rotor lift must be 
obtained to a large degree by angle of attack of the rotor.  Any error in 
collective setting will result in large differences in rotor angle of 
attack.  For this condition, REXOR trimmed to an angle of attack that was 
approximately 3 degrees higher than the measured value, thus causing REXOR 
to be in a more autorotative state than the test vehicle.  This resulted in 
the smaller predicted steady chordwise bending moment at the low-speed 
points.  At higher speeds, any differences in collective setting result in 
a much lower discrepancy in rotor angle of attack. 

Figures 31 and 32 show the flap and chord moment comparison at rotor sta- 
tion 17^ for these same forward speed conditions.  It is noted that flapping 
moment at station 17'+ was only available on the hign-epeed 20^ KEAS test 
condition. Also, chord moment at this station was not available for the 
low-speed test point.  The results show very good correlation for IP and 
2P pnase angles. 

Figures 33 and 3^ give correlation between test and analysis for the same 
speed conditions for blade torsion moment at rotor station 131.5 and for 
feathering moment respectively.  The steady and IP feathering moments show 
reasonable agreement, with the 2P moments showing less agreement.  Poor 
agreement is also shown for steady, IP, and 2P harmonics of blada torsion 
moment. 

Blade torsion moment at station 131.5 is affected on a first-ord-    '.s by 
pure torsion moments on the blade and secondarily by effects of the product 
of flapping and/or chordwise deflections times chordwise and/or flapping 
moments.  In contrast, for the fee.thering moment, each of these is a first- 
order effect.  In review of the torsion moments (referring again to Figure 
3U), it is seen that predicted steady moments are more nose down than the 
values measured. Study of the azimuthal histories revealed that IP pre- 
dicted moments on the advancing side of the rotor were more nose down than 
measured, with this discrepancy increasing with airspeed.  Both of these 
discrepancies could be compensated for in the analysis with a larger, 
more positive value of Cpj0 i'or the airfoil to account for tracking tab 
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setting.  The AH-56A rotor blades are equipped with fairly large tracking 
tabs.  These tabs are easily capable of producing increments of steady 
torsion or feathering moments of ±3,000 inch-pounds in hover.  For a given 
radius or rotor station r, TM p and TM  , the OP and IP aerodynamic torsion 

moment due to Cw , can be written in terms of TM.^,.^.,, the hover value, as 
. ,. Mo HOVER 
follows: 

TM  = (1 + M   12)  TM 
OP   V     r  ;   HOVER 

and 

™1P - ^r ™H OVER 

where u  is the equivalent advance ratio at station r. At y = 0.5 or r 
approximately 180 KEAS, a steady moment of 1125 inch-pounds and a IP moment 
of 500 inch-pounds would result due to eaca 1,000 inch-pounds of hovering 
C,, torsion moment due to tab setting. 
Mo 

The correlation analysis presented was all performed with an analytical tab 
setting which produced the test value of collective control xoad in hover. 
This analytical tab setting is lower than that measured on the test vehicle. 
If the test setting were used, the computed collective control load would 
be reduced between 1,000 and 1,500 pounds tension, which is equivalent to 
1,700 to 2,550 inch-pounds of blade torsion moment for the hovering case. 
Because of this, the analytical setting which matches hover control loads 
was used.  If the measured tab setting had been used, at l80 KEAS an incre- 
ment of steady nose-up toicion moment of 2,U00 inch-pounds and a IP torsion 
moment o;' 1,060 inch-pounds nose up on the advancing blade would result. 
Combining; tnese load increments with the predicted torsion moments in Fig- 
ure 33 wjuld improve correlation of the magnitude of both the steady and 
IP torsion moments and the phase of the IP torsion moments. 

Another item affecting the IP torsion moment is aerodynamic pitch rate damp- 
ing due to cyclic feathering.  The higher experimental cyclic blade trim 
angles compared to the REXGR trim angles result in fairly significant incre- 
ments of nose-up feathering in the right rear quadrant of the rotor system. 
This effect would further enhance the degree of correlation obtained on the 
IP torsion moments in level flight.  The magnitude of this vector can range 
from 1,000 to 2,000 inch-pounds of torsion moment and is in a direction to 
improve this prediction. 

The mechanisms producing feathering moments include the same items that 
result in blade torsion moments and additionally significant contributions 
due to the product of flapping and in-plane moments times in-plane and flap- 
ping deflections, both geometric and elastic.  Referring to Figure 30, at 
120 KEAS the discrepancy in steady in-plane moment times the blade droop 
below the feathering axis for this condition would result in an increment 
of nose-up feathering moment.  This increment of feathering moment due to 
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the discrepancy in the steady chord moment would disappear with increasing 
airspeed.  This, combined with the effects on steady and IP torsion moments 
discussed earlier, would bring the overall correlation of steady and first- 
harmonic feathering loads into i.iuch better agreement. 

Correlation With Load Factor 

Data for typical steady-state load factor penetrations are shown in 7igures 
35 through kl.     The data are for a I65-KEAS, 8-degree collective-blade-angle 
flight condition, and the load factor is obtained in a steady left-bank 
turn. The vehicle is configured at its normal gross weight with a forward 
center of gravity in contrast to an aft center of gravity for the data 
previously discussed. 

Figure 35 presents a comparison of predicted flap moments at station 118 
with measured values. Good correlation is shown, both in the absolute 
levels of moment and In the variation with load factor. Comparing Figures 
29 and 35 at the 1 g condition, the predicted 2P flapping moments increased 
approximately 20 percent due to the combined effect of increased shaft 
moment and an increase of collective pitch from 6 degrees to 8 degrees, as 
would be expected. In contrast, the experimental data Indicated an unex- 
plained small reduction in the 2P flapping moments. 

The chord moments at station 18 are shown in Figure 36. Comparing the 
steady chord moments with those on Figure 30 casts some doubt on the valid- 
ity of the experimental data.  The 1 g point in Figure 36 shows a steady 
chord moment of 27,000 inch-pounds for a collective angle of 8 degrees, 
whereas the data in Figure 30 for a collective angle of 6 degrees indicates 
a level of 50,000 inch-pounds.  The higher collective should require a 
higher rotor torque or a more aft bending steady chord moment.  This 
requirement is reflected in the predicted station 18 steady chordwise 
bending moments. 

The IP chord moment amplitude and phase correlates poorly at the high load 
factor.  The phase of the experimental data moves from a predominant lag 
aft in the advancing blade position at 1 g load factor, to a lag aft in the 
aft quadrant at the higher load factor.  The poor correlation is due to the 
lack of agreement on cyclic blade angle discussed earlier. The higher 
experiemental cyclic blade angles, particularly in the aft quadrant, are 
required basically to account for inflow distortions which cause IP varia- 
tions in the tilt of the lift vector.  Figure 1+1 shows that the measured 
cyclic blade angle is approximately 2.5 times the predicted angles for the 
high load factor shown.  The rotor lift, of course, increases with increas- 
ing load factor. The product then of the lift and the increase in inflow 
angle over the aft quadrant, times an effective in-plane moment arm, causes 
an increase in lag aft in-plane bending moment in the aft quadrant of the 
rotor.  Thif effect is not present to any large degree in the REXOR pre- 
dicted lot   for this condition due to the significantly lower blade cyclic 
trim angles obtained by the analysis.  Therefore, the REXOR analysis does 
not indicate a shifting of the IP in-plane moment from a predominant lag 
aft bending on the advancing blade to a predominant drag aft when the blade 
is in the aft quadrant. 
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Again, where the blade cyclic trim angles are in better agreement, as in 
the case of the XH-51A data presented later, the IP chord moments, both 
amplitude and phase, are in much better agreement. 

Correlation With Blade Radial Station 

Figure k2  presents the steady flap and chord moments as a funccion of rotor 
station for Case 1, This case is the same for the 15^-KI';AS point used in 
presenting the correlation with forward speed Figures 29 through 3^. 
Shown are spanwise distribution of moments from REXOR, from the Rotor 
Blade Loads program and from test data.  Good or excellent agreement is 
obtained between REXOR, and Rotor Blade Loads program, and the test data 
for the steady chord moment distribution.  The chordwise bending moments 
are not heavily dependent upon the deflection of the blade.  In contrast, 
for steady flap moments, where the moments are strongly dependent upon 
blade flexibility and the associated contribution of centrifugal force, 
the correlation between the REXOR results and the rotor loads program 
and test data is not as good.  This is particularly true in the region of 
rotor station 60 to TO where the blade built-in droop occurs.  It is 
apparent that incorporation of a static or steady mode, or higher modes 
into REXOR would greatly improve its ibility to predict spanwise distribu- 
tion of steady flapping moments.  The discrepancy is primarily due to the 
lack of blade deformation sufficient to relieve the steady centrifugal 
flapping moments, and so that trends with load factor, airspeed, etc., 
as has been earlier demonstrated, are valid. 

Referring to Figure ^3> where the forced response is much closer to the 
natural mode response, much better agreement in IP flapping moments is 
obtained bt'r'-een the REXOR, test and Rotor Blade Loads program moment 
distributions.  In fact, as indicated in Figures ^3 and kk,  good correla- 
tion on the spanwit>e distribution of moments for both the IP and 2P 
components of flap and chord moments is achieved. 

Figure Vj gives a comparison of i he REXOR steady torsion moments versus 
span, and the measured data for this same flight condition.  Figure h-6 
is a comparison of the IP and 2P torsion moments, amplitude, and phase. 
In addition to the earlier discussion on feathering and torsion moments, 
it is evident from Figure U2 that the REXOR computed steady flapping 
moment is 60,000 to 70,000 inch-pounds more flap up at station 70 than 
computed by the Rotor Blade Loads program.  Station 70 is the span location 
at which the blade is swept forward U  degrees.  This increment of flapping 
moment times the h-degree  sweep angle produces a nose-up feathering moment 
of approximately ^,500 inch-pounds.  Correcting for this flapping moment 
discrepancy would result in a steady nose-down feathering moment for the 
case shown in Figure V?.  Referring now to Figures 33> 3^, 39^ and kO,  a 
nose-down correction in the feathering moment of this magnitude combined 
with the nose-up correction in torsion/feathering moment due to blade-up 
tabbing discussed earlier, would bring the overall correlation of steady 
torsion/feathering moments into much better agreement.  Similarly, these 
corrections would bring the predicted IP torsion/feathering moment 
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spanwise distributions into good agreement with the measured data. The 
assessment of any of these effects on the 2P feathering moments is much 
more difficult to make since they involve much higher order effects. 

The foregoing discussion has attempted to be objective in its review of 
the correlation data presenter1.  The areas in which good agreement was 
obtained were notea, and the areas in which fair or poor agreement was 
obtained were highlighted.  An attempt was made to give the reader a 
comprehensive understanding of both the capabilities and limitations of 
the REXOR program relative to steady-state loads predictions and, also, of 
the various factors which influence the correlation stucy both from the 
standpoint of mathematical modeling and from interpretation of test data. 
It is felt that this understanding is essential before proceeding to the 
part of the study involving transient maneuvering loads, which is the 
prime reason for applying REXOR as a loads analysis tool. 

AH-^6A TRANSIENT MANEUVERING CORRELATION RESULTS 

Eight cases were selected for transient maneuvering correlation on the 
AH-56A.  These cases included pullups at 11^, 169 and l80 KEAS, pushovers 
at 123, 176 and 183 KEAS, a right roll maneuver at l6l KEAS, and a left 
roll maneuver at 122 KEAS. 

The pullups, in order of the speeds indicated above, are given in Figures 
^T^ 52, and ^3; the pushovers, in Figures ^8, 51 and 'yk;   and the rolling 
maneuvers, in Figures ^-9 and ^0.    The correlation data is presented on 
two separate pages, an (a) and a (b) figure, for each condition or 
maneuver.  The (a) portion of each figure presents time histories of flight 
condition data such as vertical acceleration, angle of attack, roll and 
pitch rates, and stick positions.  The (b) portion of each figure presents 
time histories of main rotor blade loads, including feathering moment, 
torsion at station 131.5, chordwise and flapwise bending at station 18 and 
sta',on 17^, and a rotor index pip which references when the subject blade 
is straight aft at the zero azimuth position. 

The transient maneuvers on REXOR were performed by selecting a particular 
flight condition parameter and attempting to fly REXOR with the cyclic 
stick to match the maneuver.  For pullups and pushovers, the center of 
gravity vertical acceleration was chosen with attention also given to 
pitch rate and roll rate.  For rolling maneuvers, roll rate was the 
prime parsuneter selected to which to fly REXOR.  The initial REXOR time 
histories generated used measured stick motions from the flight test 
maneuvers. Usually it was found '■hat some modest correction or change 
in stick positions was required to g?ve reasonable duplication of the 
flirrht condition. The decree to whici the AH-56A transient maneuvers 
were duplicated can be seen by reviewii «c the (a) portions of Figures ^7 
through 5k. 
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In some cases, test data was not available for certain parameters or data 
items. A note on the respective figure indicates that tho test data 
was not available, or another parameter may be substituted in place of the 
nominal parameters previously described as being selected for correlation. 
For blade loads, an attempt was made to show correlation of data for loads 
near the rotor centerline and near the midspan of the blade. The correc- 
tion previously discussed on the flap moment at station l8 due to the T-T 
pack was applied to the steady value of this moment in the time histories 
shown.  However, no correction was appüied to the oscillatory portion of 
the station 18 computed time histories, which means they are approximately 
9 percent too high. 

Correlation With Pullup Maneuvers 

In Figures Vf, 52 and 53, the three pullvp maneuver conditions are shown. 
Figure hj is  a.  pullup to approximately 1.7 g at llh  KEAS; Fipire 52 
to approximately 1.9 g at 169 KEAS; and Figure 53 to 2 g at l80 KEAS. 
Referring to the (a) portion of these figures, it can be seen that fairly 
good duplication of the experimental flight conditions is impractical 
to achieve; it is to be expected that exact duplication of the correspond- 
ing rotor loads is not achieved.  The (b) portions of these three figures 
show that excellent correlation of the REXOR computed root and midspan 
chordwise bending moments is achieved throughout each maneuver.  Similarly, 
good correlation is seen with the station l8 flapwise bending moment. 
However, the midspan flapping moment correlation is only fair.  Again 
this is due to the limitations imposed by inclusion of only three blade 
modes.  The correlation on feathering moments and torsion moments is only 
fair at best; however, the predicted overall levels of torsion/feathering 
loads and their trends agree well with the measured data.  It is apparent 
that poor 2P sind higher harmonic torsion and feathering moment correlation 
is obtained, particularly at the load factor peaks, because dynamic stall 
was not accounted for in the correlation study. 

In the Ilk  KEAS pullup in Figure hf}  a roll rate oscillation occurred 
which was not present in the experimental time history.  This resulted in 
the computed flap and chord moment rotor loads in some phase shifting and 
changing in amplitude relative to the test data.  Where the predicted 
roll rate was in good agreement with the experimental data, as in 
Figures 52 and 53, excellent agreement is seen in these loads. 

Correlation With Pushover Maneuvers 

The three pushover maneuver correlation cases are shown in Figures 1+8, 51 
and 5I1.  Figure 1+8 presents a pushover maneuver at 123 KEAS to 0,25 g; 
Figure 51 at 176 KEAS to 0.5 g; and Figure 5k at 183 KEAS to 0.2 g. 
These maneuvers are roller-coaster type maneuvers in that they are not 
initialized from 1 g level flight, but from a positive load factor or 
pullup condition. Again, referring to the (a) portion of these three 
figures, it can be seen that there is fairly good agreement between the 
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REXOR time history of parameters defining th» maneuvers and the test 
response.  Some deviation in roll rate is seen in the low~speed case in 
Figure k&  and in the high-speed case in Figure 5^. However, neither 
of these deviations is as sharp or rapid as for the pullup case in 
Figure kB;  therefore, less effect should be seen on the flap and chord 
moments.  A review of the (b) portion of Figures U8, 51 and 5^ shows that 
the correlation of chord moments is excellent, flap moments is good and 
torsion and feathering moments is fair. The same influences as discussed 
previously on feathering moments and torsion moments still hold true. 

In the pushover maneuver in Figure 1+8, it is seen that the IP station l8 
flapping moment at the low load factor, negative angle-of-attack end of 
the maneuver, is more flap up over the tail than measured.  The IP flapping 
moment at station 18 is directly proportional to the shaft moment required 
to balance the pitching moments coming from the body.  This discrepancy in 
flapping moment would therefore be indicative of a more nose-down, aero- 
dynamic pitching moment on the test vehicle body with negative angle of 
attack than that used in the analysis. Also, referring to Figure 52, the 
test shaft moment or IP station 18 flap moment gradient with increased 
load factor or positive angle of attack appears to be larger than the 
predicted level.  This would tend to indicate that the effective aero- 
dynamic center to center of gravity relationship on the test vehicle wing 
body was somewhat ahead of that used in the REXOR analysis.  This could 
come from several sources, including definition of the wing body aero- 
dynamic characteristics, main rotor to body inflow or aerodynamic 
interference effects, and main rotor-propeller inflow considerations and 
associated flow and loading effects on the horizontal tail. 

With this coKsideration in mind, overall good agreement is obtained in 
these transient pushover maneuvers between REXOR and flight data on both 
chord and flap moments.  The predicted torsion and feathering moments 
show similar trends to the test data and are in agreement on general 
levels of loads. 

Correlation With Rolling Transient Maneuvers 

Two cases were selected for correlation of transient rolling maneuvers. 
The correlation data for these two cases is shown in the form of time 
histories in Figures U9 anci 50» Figure I4.9 shows a right rolling maneuver 
to 25 degrees per second at an airspeed of l6l KEAS, and Figure 50 shows 
a left rolling maneuver to 25 degrees per second at 122 KEAS.  Both of 
these maneuvers were conducted from 1 g level flight condition. 

Again, referring to the (a) portion of these two figures it can be seen 
that good duplication of each of these two flight conditions is achieved 
by the computed time histories. Also, a review of the (b) portion of the 
figures for these two rolling maneuvers shows that correspondingly 
excellent correlation is achieved for the chordwise bending moments. 
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The correlation obtained on the flapping moments, particularly flap at 
station 18, is good to excellent. The flapping moment correlation for 
the left rolling maneuver is very good. The higher speed right rolling 
maneuver, however, shows a higher level of 3P flapping than measured. 

Fairly good agreement in the fundamental oscillatory behavior of both the 
torsion and feathering moments computed by REXOR and those measured in test 
has been achieved.  The predicted amplitudes and phases of the predominant 
frequency (1?) response in these moments are in very good agreement.  As 
would be expected, due to the restricted number of modes used in the 
analysis, the test data shows lower amplitude, higher frequency responses 
which are not duplicated by the REXOR time histories. 

XH-31A STEADY-STATE CORREIATION RESULTS 

Four XH-51A cases were selected for correlation with the REXOR program. 
These cases include four steady load factors ranging from 1.03 g to 
I.69 g, all at an airspeed of 170 KEAS and at a collective setting of 
3 degrees measured at the blade root. The results of these studies are 
presented in Figures 55 through 63. 

Figures 55 and 56 show the harmonics of hub and blede flapwise moments as 
a function of load factor at rotor stations 6 and 115.  Figures 5T and 58 
present the chord moments for these conditions at stations 5 and ^5, and 
Figure 59 presents the harmonics of feathering moment.  Figure 60 presents 
a comparison of the corresponding trim angles for each of these load 
conditions.  In addition to the harmonic data vs load factor, harmonics 
of flapping and chord moments as a function of rotor station are given in 

Figures 6l, 62, and 63. 

In general, a review of these data shows that much of the same discussion 
as on the AH-56A steady-state correlation is applicable here.  The 
predicted chord moments and IP flapping moments show good agreement with 
measured data.  The feathering moment exhibits much the same character- 
istics as on the AH-56A, and the degree of correlation is similar. 

One item made evident by the study, which has primary effect on the blade 
and hub steady flapping moments, is an apparent shortcoming in REXOR in 
the accounting of the energy contribution of the centrifugal loads into 
the blade mode generalized forces.  The rotor blade on the XH-51A is 
sheared forward so that the 1/h  chord at the blade attachment to the cufi^ 
(station 27.85) is approximately 10 percent of the chord forward of the 
feathering axis.  In the REXOR program, the centrifugal loads and the 
work done by these loads are treated independently in that they are not 
incorporated as equivalent generalized stiffness in the several blade 
modes.  This was donp to permit the time variation of the structural 
principal axes on the blade relative to the centifugal force field and 
thus enhance its capability in dynamic stability computations by inclusion 
of these periodic effects. 
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The shortcoming in the analysis was in the computation of the energy- 
contribution due to the centrifugal loads.  This computation requires 
computing the spanwise or radial motion of each blade element.  The 
computation for this is based on the computed span motion of a reference 
line with a transformation then being made to the center of gravity.  This 
reference line was originally selected as the quarter-chord which is an 
improper choice.  The reference line should be the neutral axis of the 
blade.  Th^s improper choice of axes results in errors in the work done 
by the centrifugal force in the various modes, particularly in a system 
as in the XH-51A blade description where large differences can exist 
between the neutral axis, one-quarter chord and blade center of gravity. 
The correction to the program xS relatively simple but was not incorporated 
in this correlation effort since the contract called for taking the 
existing REXOR program and performing the correlation. The result of this 
correction, however, would provide a much better determination of the 
steady deformed shape of the blade.  Differences in the steady shape of 
the blade, particularly in flapping, have been noted between REXOR and the 
Rotor Blad^ Loads program which are not totally attributable to the 
restrictions imposed by three blade modes.  This improved representation 
should resolve these differences to a large degree and therefore enhance 
the prediction of steady flapping moments by the REXOR program. 

XH-31A TRANSIENT MMEUVERING CORRELATION RESULTS 

Four XH-51A transient maneuvering cases were also selected for correlation. 
The cases included a left rolling maneuver at 129 KEAS, a right rolling 
maneuver at l6l KEAS, and pullups at 139 and 162.5 KEAS.  Correlation 
data for each of these cases are presented in Figures 6^-, 65, 66, and 67 
respectively.  The data presented is similar to that presented for the 
AH-56A transient maneuvers.  That is, the (a) portion of each figure 
shows maneuver condition data, and the (b) portion of each figure presents 
time histories of predicted and measured blade loads.  Flapping moment at 
station 6 was not measured during any of the experimental transient 
maneuvers. 

Referring to the (a) portion of Figures 6h  and 65, good duplication of 
the left and right rolling maneuvers is achieved.  The predicted angle of 
attack in each case, however, is on an average approximately 3 degrees 
lower than measured.  It is not clear whether this is a real difference 
or an error in the measured data.  The (b) portion of these two figures 
shows that very good correlation is obtained in the levels of the fundamen- 
tal responses of each of the loads compared. 

1c is interesting to not*"' tht predicted chord moment at station 6, for the 
right rolling maneuver shows very good agreement up to the peak load 
measured during the maneuver and then remains at a higher level than that 
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measured during the time history.  The predicted chordwise bending at 
station U5, however, shows nearly precise duplication of the experimental 
result.  The left rolling maneuver exhibits a similar characteristic 
with a less pronounced difference in the station 6 chordwise moment. 

The two XH-51A pullup maneuvers are shown in Figures 66 and 67 • The 
pilot technique for making pullup maneuvers in the XH-51A test program 
was to initiate the maneuver from a mild pushover.  The REXOR analysis 
does not currently include trim capability in pushover maneuvers, so the 
load factors variation shows the same trends as the test data, but is 
not identical.  As in the case of the AH-56A, correlation of chord loads 
is excellent and the correlation of flap loads is fair.  The feathering- 
moment correlation is better than that on the AH-56A. 

i 
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CONCLUSIONS 

The results of the correlation effort between REXOR and AH-56A and XH-51A 
flight data lead to the following conclusions: 

• The REXOR analysis, which has been developed as an interdiscipli- 
nary method for predicting performance, dynamic stability, and 
handling qualities, can also be successfully applied to predict 
steady-state and transient maneuver rotor loads and corresponding 
flight envelope limits. 

• The REXOR analysis, as applied for predicting both steady-state 
and transient rotor loads, accounts for the full coupling of indi- 
vidual rotor blades to each other through the hub and control 
system, dynamics to the fuselage. 

• The study has demonstrated the capability of REXOR to simulate any 
specific actual flight condition, thus permitting prediction of 
blade loads for these conditions. 

• The study has demonstrated the flexibility of the REXOR analysis 
in application to different helicopter configurations.  In this 
report, successful application of the analysis has been carried 
out for two helicopters - the AH-56A and the XH-51A. 

• Results of the investigation showed excellent agreement be;ween 
REXOR and flight test data for blade chordwise loads in both 
steady-state and transient maneuver flight.  Within the limitations 
imposed by including only two flap bending modes, good correlation 
was achieved between predicted and measured flapwise bending 
moments. 

• The feathering moment at one blade root and outboard blade torsion 
loads gave only fair agreement in steady-state and AH-56A transient 
maneuver cases.  The reason for the discrepancy is discussed within 
the text and is partially due to difficultits in determinirg the 
proper blade trim tab setting for the analysis. 

• The correlation studies revealed that the accuracy of prediction 
with the REXOR analysis was strongly dependent upon precise defini- 
tion of the relative locations of the blade feathering axis, center 
of gravity axis, neutral axis, elastic axis, and hub and blade 
reference axes. 
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APPENDIX I 

FLIGHT TEST DATA 

The  harmonic  components  of the blade loads and related parameters   from 
trimmed flight  conditions  are presented in tabular  form in this appendix. 
Forty AH-56A cases  and four XH-51A cases  are  included as  shown in  Tatüe   I, 

The  harmonic  components  are defined from the  equation: 

N 

Y  = AO ^L 
N 

AD Cos  JX +   ^   BJ       1 JX 

J=l J=l 

or  in complex notation 

Y = AO +   2*    CJ Cos     (Jx " PSIJC) 

J=l 

where Y = Y(t) is the time history being harmonically analyzed. The other 
symbols and abbreviations used above and in the tables are defined as: 

T Test Number 

CTR Counter number 

FLT Flight number 

TR Oscillograph trace number 

AO Mean or zero harmonic 

AJ Cosine component  of the J'th harmonic, 
first number in the column is AO. 

BJ Sine component of  the J'th harmonic 

CJ Magnitude  of the  J'th harmonic 

CJ MAX CJ component having the  largest  value 

In the tables the 
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n 

JX Azimuth of the J'th  component 

PHIJC Phase Angle 

PSIJC Equals PHIJC/J, the  azimuth  for the first maximum 

The  tabulated   frequencies  are in  Hertz  (cycles per second) and  the phase 
angles  are in  degrees where  the blade in the aft  position is  defined as 
zero azimuth.     The units for other variables and their positive directions 
are: 

Flap moments,  flap up,   in.-lb 

Inplane moments,  drag  aft,   in.-lb 

Torsion,   nose up, in.-lb 

Pitch link axial load,  tension, lb 

Main rotor blade feather angle,  nose  up, deg 

The pitch link loads were  converted to feather moments   for discussion  and 
presentation  in the body of the report.     They were obtained from the pitch 
link loads tabulated in this appendix by multiplying the load by an effec- 
tive arm using tne relationships  defined in  Figures £8  an(i 69 •     Tension in 
the pitch link corresponds  to a nose-down   feathering moment.     A static 
weight  tare correction of  1,600  ini-lb should be  subtracted from the 
feathering moments  derived  from the data in this   appendix.    The data pre- 
sented for the  flap bending measurements   include  a static tare  correction. 

The  feather-angle phase presented,  lags the  true  value  by 30 degrees 
because of tne  frequency  response  considerations  previously discussed. 
The phase angles  for all other parameters   are correct  as presented. 

The  harmonic   analysis was   conducted over two rotor revolutions   in every 
case. 

The  rotating measuremerts  with one  exception were taken  from blade No.   1. 
The  one exception was the  XH-51A   fixed hub  flap bending at station 6  which 
was  taken from blade No.   2.    The  No.  2 blade passes the blade   reference 
position one-quarter of a  revolution or 90  degrees after the  No.  1 blade. 
A correction of 90 degrees   should be applied to  these data to  obtain  an 
equivalent No.  1 blade load. 
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i+Mi Oi 

■. . u, U-- 

o7oJc Oi 
ti   k< 00 
il/<. 0) 
J-./.1 00 

us 

CJ 

O.lüOuOüJt 06 
O.B7o75^9E 00 
u.-JüUU l)t Oo 
U.oHV 1 ',. r)L Oi 
O.lM.'..■•! 0« 
j. 1. w , / ., 00 
0. lii777!>E 0<> 
0. 1 roil i9t 00 
OaliVVlSoli 03 
o. 11 i. ■■ ? -L oo 

PHIJC PSU LJ/CjnAx j             FREUUENC* 

96.019 96. ol9 1.000000 1                       O.OSd 

118.^70 59. lii 0.08o776 i                          8.197 

ii l.'isa 7y.lo1 0.0!>4>6V }                U.2«S 
9>.07O 21a X^4 U.UJoo JO *                 ib.i'n 

3k«»SIJ 70. »07 0.01895^ i                       ^0. 09<! 

JOl. »'/u 30.6ÜU u.u W. /» tl                    iO. •.)•»■) 

Ui.OOO io. 7 7«; 0.0 1 ..  '1 r                iö.ot)-. 

119.iii ;o. 9oo 0.0l6b7> »                        32.787 

lia.ial tl, in O.OOu1* Jü i                                    JQ.Dhj 

. ■■o.l,; i «!i. 066 0.0409i9            1 0                    00.480 

SIADC   fLAP  AT  STA  1JC.$ 
nAA.ijNlC   ASALMIS   MUOEL   AH-S6A SHIP   1009     T  00«     CTH     230  FLT   101.d      TR   IV 

AJ ■-'J CJ PMUC PSUC CJ/CJHAX J 

o. u. t. ■■ ', Oo 
J, 379B<uJt 0- -0. i^OOe 111 Oo 0.09656<9E Oo 319.867 319.ü6/ 1.000000 i 
J. l.'J"' 1 Jl 0- 0.o^olonoE UO 0. .«.l'-l 37E 00 106.066 53.00i 0.893167 ii 
0.0^967831 CJ 0.ii9l9>jt OJ 0.o91770iE OJ 130.896 50.<!99 0.U9V0i3 i 
O.7o5'>3'.ifc .1) -0,ili0ot6t Oi 0./vOOo/JE 03 300.086 <.'..!.. 0.13V0a9 0 

o. a I3i7.t( 01 0. 1 -    :■ .. ■ OJ 0.8 J0727öE OJ 167.ui7 ii.5^7 C.168101 1 
C. lu97^oot aj 0.<:ic31tOt OJ O.iJl^Qjoc OJ U8.7Jo 21.036 O.OOlOoO 0 

).:>>i3obE j» -0. lo^Ob.oc OJ 0.  .■.-.. '..ut 0! «fiO. J33 3^.908 U.08<Ou8 7 

).oo«TrT4l oi 0.91 70ooot 0. O.O3B03.'JE OJ 1 1. 309 1.0 00 u.U .. . s-. 8 
0. «iooci Jit 0. -0.lo0?3'ec o^: 0.lOOiloOt OJ 19>*.8i3 }jl.2i)3 Otliiiliii ■» 

O.oflol^E 01 -0.asiooaaL Ojf U. OJ^ovort 0»' ^6 7.loo io. 717 i)«ai 7 i..o iu 

FREwJENCT 

o. 09o 

a. 197 

l^. ^95 

lij. 393 

n). 09«: 

i*. 390 

/». US9 

ii. 787 

iu. uob 

-,. ^HS 

•LAPf   FiAP  AT   STA   70S 
MA'^JMC   ANALYSIS   HUOEL   An-»oA »HIP   1009      T   008      CTH      230   FLT   503.0      TH   .0 

»J •J tJ PMIJt PSUC tJ/CJMAX J FHtOOENC» 

J.IJJ0O3.OE Cs 

itHOHiA 00 0. i807<.60>. O'. 0.O052957E 00 121.201 121.201 1.000000 0.098 
o.ooioim 0" -0. 1615907t 00 0.173«7/)E 00 2 <1.668 105.830 0.390076 8.197 
0.22919861 0- -0.l0c2ClSi Oo 0.2526Ü81E 00 200.861 68.237 0.567^82 12.295 
J.i782oo^r Oi 0. /roiücoi 9i 0.Jdule33E OJ ll.l>i9 2.910 0.080726 16.3^3 
0. .3 fliLVOC OJ -O.lll.nUl OJ 0.O'»6OO066 OJ 202. 7JO 00. 5o7 0.1 11086 2). 092 

0.«.02612 ik OJ 0.20^i09JL OJ 0. 3 I383u''c OJ 129.902 21.650 O.O/OVJ^ 20. 340 
O.^tHHiai OJ -0. j9l9lb5e 00 0.i99v2j8E 03 359.925 51.old 0.06/350 20.689 

0. liii ■ ' -i OJ 0.210>i9iE OJ 0.2 J/ JUHJC OJ 62.J28 7. 7 71 0.053JJu 32.787 
0.691ititt 0/ 0. oSjlojjt 0. J. T. / M.  it 0^ 100.325 16.058 0.0190a2 J6.B83 

0. loOb39U OJ -0. IbO/OOac OJ 0. 2133uOJc 03 U 1. 1 .•. 31.120 0.00/V60 lu 03,•«oo 

BLADE   FIAP  AT   STA   21S 
MAAXJNIC   it-Lljli   H3LEL   AH-56A SHIP   1009     7  008     CTR     230  FLT  503.0      TR     O 

AJ bj CJ Prll Jl. PSUC CJ/CJMAA 

3.022I06JC 00 

ü.ogl/j9/L >} 0. lOB^Oi It OS 0. loioOOJE 0* 110.589 110.589 0. 3 iO 30 1 

J. ^31 Jo'.M V 0.1I200<2L OJ 0.12090.8E OJ 116.130 58.090 0.000000 

1. *;o9 jLt >c Oo -O. 10 )0 / /3t OS Ü. .C.i" lovL 04 200.00» 66.aI5 I.003000 

0*li2/27U a j -1). Jo.'.jdo«.L 0 j O.sU^folE OJ 297. 7<7 70.OO9 Ü. 1 J J826 

J. 0 3»8H/.'l: (»J -0. J09j'jt 3". Ol •». 3b0'.T0lt j) 219.1V9 03.BOO 0.189^00 

■i.i i;^,-<..i 03 0. 21 .'< 600l OJ 0.31//ioot j) 1.>/.U00 22.</3 0. 1   1. '.M " 

0.«.1 'l 73f u j -0. i'y'ivt cl. j i l'. 5Bi JOB 71 ■j J 22 3.0 72 il.  »25 0.1UdtOJ 

0. t.«30S JtC J J -0.««C95b7. U i 0.689o30dL 9 1 1 J3,050 01.982 0. . •  J Jr 'J 

J, 1 njlt^ti .11 0. 5o36ll'Jk Oi 0. > >0771>b Oi 02.022 0.158 U.U1V1iU 

0. l-.8oo30£ OJ 0.133/i(Jc OJ 0. . ■ -i  .' . i ^ OJ UV.OIB lJ.902 0.06 756 3 

J FRtoJENCT 

0.098 
8.19/ 

12.2^3 
16.J9i 

20.092 

Jt.ifj 
2 8.689 

32.78/ 

J6. 9B'< 

0 00. *(>•, 
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HARMONIC   COfiPONENTS   OF   FLIGHT   TEST   DATA 
CASE   1     V-   15t*   KTS     n=   1   g 

SlAPt   HAP  *T   $TA   770 
MAHMJMC   A\AL«Slb   MüOtl    Hii-lui. biilf   1309     T   «08     Clh      ^)0  t-Ll   !>i>3.0     TK  ^6 

>J UJ CJ PMIJC PSUC CJ/CJMAX J FHEwOE^CV 
0. J.»*^JoiE OJ 
0, B.s .Ul.ot UJ -0.<0 J^OWSE OJ 0. t4S )'JOJE OJ Hi. in i«3. i'l O.^B7<.»9 s.09b 
■».^JOI»«.1)! m 0. 76'.l<.b7£ OJ O.HJ.   Ils^l OJ Ti. 3<.8 )»..!.   f. 0.J18170 8.197 
I>. ZtSi (Bot us -0.oCtjZlet UJ Oa <k4l<t<«< 04 I**. Hi 1   <..'..  1 l.ooouoo li.i9!> 
Ja 1 JO.'U^t OJ -y.6lri«12c U J J.b •^O-.ilE 0) fil. »is 6S. 189 Ü.^U0S90 lb. . . 1 
a, <■» J5<.i,9c 0 J -C, JtsTKcfc 0) Os^i^ftODI 01 iit.bW S7.9J0 0. I    -■■,■. . ^O.SW 
J./ fdoOt-Jt OJ Ü.-.OU0-/!. OJ 0. ä Ju /-.J, t U) Ul.lM <0. 1 <0 o«itJi>i< ^S.i90 
•J. j^SiSe/- OJ -'J, Z'ni^it.'tt 0> u.".. nj.'o^t OJ ti'i.iO'i JO, 7 s* 0. iti9s7 7 io.oe9 
9i 19*4^441 OJ -O.O/OISJOC OJ O.oVHb^lOc ÜJ iaii.ilt. JS.797 Ü.. h.L1u J2.7tt7 
/. '.,,1 i / t.i 1)1 •0.t/>,?lü3t 01 ;.■.,.../.-. u 0) «tod. »s* 2V. 8J8 O.U'Ml.      /   1 9 Jtj.bB'j 
0.1Jiiddsl uJ 0. IbO', ( >'.! OJ '. . . • OJ l^u.jil 1<:.6S9 J. Unlust, 10 so.9es 

•LADE   CHORD  AT   STA   10J 
HAiilOMC   ANALYSIS   N'JüEL   *M->(»A »i|(>   1009     T   <t08     CTH     ZiO  »IT   bOJ.0      TM   IT 

AJ 8J ^J fHUC PSUC CJ/CJMAX J fKEWENC» 
0. .OJ K ),: 0« 
j. «wojau Js 0.<i9tJ/bJb 0^ ■■.  .00.'. «'.( 0» 100.79«. 100.796 1.000000 1 S.09B 
0.Sa9^0S1fc Jj O.'.SBJ^JO^ os o. s'jjsusOt OS 77. 796 J8.898 0.091b!>S d 8.197 
0. .'JJ^Sssl 0« -0. SJtOos.'L OJ 0. ( fr,.it OS 1   w. 1  (. 63.0*6 O.Uu/s/» i 12>2VS 
0.s(Od»>/E J) -0.7iStCici OJ O.B ('•'..   i 0 J JOs. ill 76.078 O.ol7s0b s I6.i9i 
0. t 7» jsi-je ,11 -0.iUj7.-7L Os 0.IJlJ217L Os JU1.lUc 60.2 i2 O.o.u, -.2 S 20.S92 
J. i.'.l JOU OJ J.feiivUfeUi OJ O.oliJt'.sE 03 s '.  .1 s i»in O.OloJOO 1 /S.'jVU 

o.nm^ot 0 > 0. - t ■ . .. öc 0 J 0. I Jso^'.sE OS JO.97^ s. s^o 0.0^091o ; 2i.bB9 
0. »()1790'.t J) -0.  19S3SJBC o«- 0.!>o2l2jJe 0 J J'jB.JSi **.7jO 0.011bi7 I J2.7b7 
J.'./J/C/it 02 0. bC.;5i(JuL 02 0. I l /-.Sübt 0 J lS>.Os'# lb. 1 n J O.0O2 J»B >< iu.BB» 
J. .'SVOf'.ut OJ -U.IB»(Jtit OJ 0. J090i Mc OJ !■...". 21.6^9 0.00ol7b 10 SJ.'JBS 

(LADE   CHORD  AT   STA   171t 
HAIMUMC   ANAclSIS   MUUtL    An-!)6A SHl»>    1009      T   «08      CTH      2J0   H. T   !>0J. 0       IK    S^ 

«J OJ tJ PMIJC PSUC tJ/CJHA* J mtJENcr 
0.1'«'.67»<t Ob 

O.blB,'7i0t Os 0./6S2B»lc 05 0..<.9 JKWt Ob 101.09!) 101.09) 1.000000 1 *.0'y8 
). lOSJSJjl. 0* '..,•/  i.   ! OS 0.2SS1S19E OS .■...'•■■ 32.3s* 0.090bt>2 L 1.1 Vf 
1. 1   .0 , /,l,,l Os -o. 12]<iU&c Ul 0. l909buüE OS 1BJ.7Ü0 '.:..<> O.C709O8 J 12.29S 

J. S'J! Jjobt 0> -0.bOoDli^C UJ 0. 7,>»8J9aE OJ JOb. 6 16 76.&b9 0.02B0b> s 16.i9i 
U.S702B71t OJ -0.7sSi711t QJ '. 'J i. . u ,. OJ .'...■' 1 -•. .1 - 0.0 IsosU i 2 3. *9k 
0.SJ20J)J£ 0 J 0. s» IJVJ'U 0 J U. »99 JblbE OJ si. 2S0 7. JSO U.U.   ,   .     ■   ■ t 2*.590 
O.SoJblf^t 0) 0. ^8 jdbljF Oj 0.1I2b71bt Os 31.211 *. s»9 O.Osi e jb I 28.649 
0.7Cb'j6!>Sk 3i 0. bC^i ■jiltit. 02 a./ii7i9<( 01 17S.bOS 21. 'J26 O.02b*2 7 0 i2.7b7 
0.11l7bsjE Us -0.1S3SJ7S^ OJ ). 11270Lbc OS iS2.!)Bb J9. 1 7'- O.Ü*lh*9 •i Jb.SBb 
J. s J ) ,. j U Oi 0. 2» »JbSj» OJ Ü.S /J7 <9Bt 01 32.is3 J.2>* 0.01777b 10 *0.'IB* 

BLADE  CHORD AT  ^TA   ?55 
HAAiOMC  ALALTSIS   HOI EL   AM-SöA Shlt>   1009     T  *08     CTH     2 JO  KI   50J. 0     TR   22 

AJ 
-0.26l0os^e   0. 
-0.1>2018jt   0* 
-J,f999bOSc    33 
-0.i0i5//bt   03 

I. i'.'. ./O .1    Oi 
0.7C6 72iOE   02 
;... s '.,,,■•(    Oi 

-0. MVJOBOI   Oi 
-0.34lJ37bt   03 
0.31dbOb«E   03 

-0. lj9^5S5t    Oi 

dj CJ PMIJC PSUC CJ/CJMAX J FREÜUcMC* 

O.ot:iij<>c Os 0.6787964E 0* 102.9*1 102.9*1 1.000000 t S.07B 
0. 7ir**3*c OJ 0. UbJiOOE OS 1*0.ob8 70.3 3* a. i7i*0u 2 d.is; 
Ü.^/<9*73t 03 0« 7o21J/Ok 01 HUM *3. 7i2 o.i 12278 J 12.295 
■ i..     ■ '    /' OJ 0.70i5bl5k OJ JS1.08S 8S.271 o.iOib*a S 16.393 
0. I»«9^tIf OJ 0.IbillJbE 0 1 292.703 bB.5*l 0.02b9/6 » 2 0. *'<< 
U. 260955^.. OJ 0. JSB97 /bE 01 310.09b ■!.,■'! O.Oblsl 1 b 2*.»90 
0. 1 1960O Ji 0. 0.Isj0022b OJ IB*. 732 26. »90 0.0<liui I 28.689 
0. 303303« OJ O.s^oliülE 0 1 132.»29 lb.»b6 0.0 7662 i 0 32.'07 
0. 3 8 Jbbibc 0. 0.32J9UB2E 03 iS9.bl9 3B. 8*7 0. OS 7 718 9 3a.88» 
0. 1 ic*967t ÜJ 0. 1'<*99!>JE OJ li».»7i 13.357 0.02B72 7 10 *0.98* 
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HARMONIC   COMPONENTS  OF   FLIGHT   TEST   DATA 
CASE   1     V-   151»   KTS     n«   1   g 

PL«f  TOISIO'I  AT  STA   131.5 
SHIP IüOV    T ■.oa   crtt   /JO m boi.o    TK •.* 

i 

AJ UJ CJ PHIJC PS1JC CJ/CJMAX J fKt«UiNC* 
i.*1*>i»*l 0) 
ft. 1   /J .s . i : U-. o.|«ituiit M ü.JOaulidE c il.671 M.HM 1.000ÜOO *.0<>fl 
o. n<ii6<)7t 0) 0. I09ll<i'»t 0- Ü.  1   .IUOJüL U". W').»'.'* 6«:.^» 0.-  1 M   f. i). 1 47 
)• ^JiO^tOt- OJ -O.*9i^0<.Jt 01 0.itt<.7<.66t 01 2ib.Uü 7d.703 l>.lo><./> 12.19» 
J. Vlidati. OJ 0. UltflL 0^ J.i^lo8i>iiL 0) IM.   ,■,(, 4>..3«7 U. 10-.  >•. lt>..)93. 
O.dj« i   . it OJ -o.i' ruuftf 0) o.uimoni 0 J l'./.01l bn.<.r)2 0. /«*<.!>* <;o. «"»^ 
;'.; 'r -/. ■■ 0) -0.<J//LJJC 03 ü.i'.-y-.iüJt 05 303. 757 i0.62c. O.üoüvul /<i. 'j'lO 
'J.   M,   .•   ,. . 0> u. 10 ! 'J   >lrl OJ 0. i'/u^Vi7t u J lt><.. diU ii. 317 U. i .  ■•i J ia.btt'l 
0.bt4 <UOJC ,1! -0. f Kci-lf 0» 0. ■..'/.,, ,,( 0 J . i /. .. i , 3d.'.7<» o.jooiiei 1 3i.7»/ 
ü.<<.i/U'jlE 02 -0.il IbütUt 0^ 0. 3<i6u /^E Oi ■I.)-.. 3'>,<.!>J O.O 1 J'. >ü V 3b. 6 b^ 
0. -us MJOC ^ -O.'JOJO^'JüL 0^ 0. lU'.i j/t ÜJ iW.tii *:•<, 9<2 O.U 1.. /■  ) 10 ".0. '<»•. 
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HARMONIC   COMPONENTS   OF   FLIGHT 
CASE   2     V-   121.5   KTS     n-   1 

TEST   DATA 
g 

SHIP UJ I   r HO»   cm   m fir tjj.u   TR it 

0.80 

0.3R 
-3 .So 

-O.i 

l).*l 

■iOSUf    01 

Jb*J*E   01 

liit^e-OI 
"Jo^toE-dl 

«.oCint-O«! 

oJiltif-0^ 

loi8uE-0i 

■0«1S»«VT 
-0. I •*'»'<i 

-0.»C^u» 

J. 11.'.. 

0. 87'.cb 
■0.7<ir>7B 
j. ^v. !!<•<: 
0.3711] 
0. Id»Jo 

-o. 7iej<. 

JIF 01 
07F 00 

»tk-Cl 

7lc-Cl 

16=-C2 

•.^E-02 

355-02 
71E-C2 

18E-CJ 

CJ 

o.SiiMrti oi 
u..M.il/r   OJ 
0. ' ) i .1 .. - )l 

0. ))i l>aiS-4l 
O.-.Jrt?! ll:-Ol 

0. l2<!JJijr;-0l 

J.H^iiJJit-Oi 

0.3 7l-..<>)r-0.! 

0. Jl 7<.7l3;-0^ 

0. »J Mo97c-0J 

PHIJC PSUC CJ/COHAX J fKEQUENC* 

11?.. 1c 317.216 1.000000 «.U98 

.".0.111 1 .  i.   ■-■. j.u M.,-. 7 8.197 

220.103 /  - .  11.3 O.Ol'.VSIl 12.29!) 

138.177 3V.34« 0.003799 U.J9J 
11.772 2.33« Ü.OOU2U3 20.*92 

220.712 36. 78 3 O.Cü.'3 33 2».390 

106.200 23.7*3 O.OblO^b 28.00% 

8t).8o8 11.108 0.001093 32.707 

20.a37 I.Hi O.0CJ99Ü 30.b83 

23^.471 ii.ltl 0.000180 10 <io. sat 

S'UFT  HOMEHT 

HAKtJMir   «N«irSIS  HOOEL   *H-56A        SHIP   UO^     T  «08     CTK     39     H^T   S03.0     TR   J6 

»J kJ 
0 .bJBiU»' 0« 
J . i ! 1   ■,•  .    ■ u^ 0. »2t-180<); Üti 
0 .27 i-,f>. i *-■. -0. t J«060fP C<t 

J .i *'j|.tO'<f 0« -0. n332iet Ci 
J .3Jo7ol7E 01 0. I ;e-«Oos,r 03 
J .171 7>.87r Oi 0. ^^«171 If 0* 
J .22*.^ J79E c« -0. 53K197üe CJ 
3 ,iii ^':6oC Oi -0. liS'i22 H u« 
u .333ott'<f 03 0. 7iO-.H2 = V. J 
U . i9U 7".0.f Oi u S7JJ012E C3 
0 •%62uüifrE OJ -0. IS0I8I3; Ü) 

CJ 

0.33wiu9JJc   'JJ 

ü.iJ«i<>a/3  0« 
0. 1-...,' I . 1 

0.   1 .   . 1   M . 
0.3 jl 7v6'/E U« 

C. 2 30äOj2i 0<> 

Ü.37j27ij= Ot 
0.y2<3'y23£ 03 
J.l  ....'. 1' 0'< 

0. JJ1 7 J^oE 03 

01 

PHI JC 

77.9i8 

206.930 
2*3.9S1 

132.'>(!<• 

7 1 . b 60 

193.<>96 

203.J38 

33.>01 

6n.126 

336.992 

PS IJC 

7 7.(,jtf 

103.979 

81 .4H9 

18.171 

1«.372 
32.299 

29.370 
ü.ud3 

f.510 
31.69» 

CO/CJHAX 

1.000000 
0.036793 
0.2 72939 
0.00693^ 
0.10261S 
0.092)08 
0.06^9'>2 
0.0 1731 / 
0.0 1939 1 
O.009332 

I 
2 
3 
•. 
3 

o 

r 
J 

9 

10 

FREOUfcNC Y 

*.098 
6.19 7 

u.iii 
16.393 

20.992 

29.593 
2«.689 
32. 78' 
36.88 5 
".0.981 

•ITftM  LINK  TENSION 
MitiJSIC   «NILVSI S ^ÜOEL   »M-5ol SHIP   1009      T   90«     CTR      392   fl.T   403.0      TR    11 

.'J LJ CJ «"Ml JC PS IJC CJ/CJMAX J FPFUUENCT 

j.1027^53« Oi 
J.22 131. IOC U > -0.22'j36o7r C4 0.22'i636«E Jl 183.701 183./61 1.000000 9.C9d 

0.1202 '26' Oi -O.lltJBjt)1 Ci 0. 1 j^9l6iJi J) 313.909 137.7J5 0.751937 8.19/ 
0.^393.Ut OJ -0. 81 812 01 E 02 0.ii2<6l3E JJ 253.681 ...... l 0. 379985 12.295 
0.1337 ItiE 02 -0.96//1 M- CJ c. «r9o<o9£ Oi 2 3 7.997 01.1/9 0.2112/ / 16.193 

0 .2306932E CJ -0.9017310= C2 0.9 9.3 »215 Oi 231.309 96.661 0.220J19 20.992 
ü .3J2 3 1 InE Jl -0. N j 7ll l3j 01 C. 10 Ji »/Je OJ 291.199 90.321 O.Oli / 16 29.590 
0.19 9137 (E JJ -0.90/0/1 /•; 11 Ü.222«332E CJ 311.656 97.665 3.0 99021 28.689 

0.6-)9. /92E Cl -0.1120R91E Cl 0.u>13 )t9; Jl 130.697 93.637 0.0 30867 32.7C7 

0.1233999E 01 0.JÜC»T*l£ 01 Ü.32IJIU; 01 67.321 7.1B0 0.0 Ili97 4 36.883 

0 .230ai72f Jl 0.19191.95 c. C. 1 300103d w' 62.722 8.J/2 0 .OUü li 7 10 90. 9d9 

FlUn   HUB   CLAP  AT   ST*   ID 

HAi^CNIC    JNJIVSIS   90:'-.L   AM-50A SHIP    1009 >6     CTR      (92   FIT    503.0      Th       I 

'J 
0.ooJOCtif Oi 

0 . tint IC-.t 0* 
0. 1 <0 I '< It Oi 

J.9 11 ) .'9:f 03 
0.ISn1 /dlT 09 
0 .. '.t.«. Jt I 02 

0 .336lt«.0? I) 

J .9ln J2c( i ) 

O.oJluült 03 

O.JiJdilt'E 02 
0 . /lit. /Pnf JJ 

IJ 

0.1<i5l'<2c 03 
■0.H966797F 09 
•0..233027C t9 

-ü.997l,Ji5f 03 
-U.311<6l9f 03 

•U.*429iH« 01 

■0.    /i JoodC 03 

•0.27/e8i3c CJ 

U.392lw3lf 02 
0.1/lJl67f 02 

C J 

liioyjoi 
H6 7 7o »j; 
22 7i3JiE 

1 a 71903E 
Ji «6 3^/t 

7i j-i'jli^ 
3 JJ/I Jit 

09719J7E 
U1  il 3 ll T 

<J0 Jl (JOE 

PHUC 

03 

Oi 
09 
09 
ol 

01 

01 

03 

02 

02 

w 
282 
2J9 

212 
26/ 

0.9 
6 36 
Oo7 
2 12 
I J9 

Jll . 1 /6 

22 I.•»23 

3l0.632 

6 7. 7uo 
2/.156 

PS IJC 

57.021 
191.329 

bu • 3 J6 

53.0S> 

31.922 

91.229 

ll./OJ 
92.00/ 

/ . 3 J 1 

2./1U 

CJ/CJMAX 

1.000000 

0.396 <19 
J. 136 40 7 

0.1 2)195 
0.0 3759 I 

0 • 0 31 31J 

O.U 3(1929 
O.Ü58972 

0 .00191 9 

0.005359 

5 
6 
; 
8 

9 
ic 

FRtyUENC Y 

9. 0 (B 
6. 19/ 

1 J. 2'<5 

(6. J9l 

20. 192 

2i. 590 

tt. 669 

1.. 787 

3o< hB5 

90. 969 

139 



HARMONIC  COMPONENTS  OF   FLIGHT  TEST 
CASE   2     V-   121.5   KTS     n-   1   g 

DATA 

Fix*n nun CHonn AT STA II 
HA.KHM:    /NAIVSIS   Hl^JL   AM-SO* SHIP IJU'J    r tue    UTA   i9<: FIT »OJ.U   TA    3 

AJ 

■j.. •■ i i ■ 
d . > I. I   , 

O.bJ-.!). 
,6»73 
.IT/C 

,JaSi. 

<i*l   03 
l«3l   Ü3 
Mr'    03 

0. ■»()•)'iT!>3': 

0. lüürtco' 

0. 3?i»i'. 7f 
!. i L '.■; ' .> 

■0.17>M'»,JF 
■O.NU^'iiilF 
d. SL )utj )Sf 

Ci 
L-, 
CJ 
01 
1.» 

0) 
03 
d» 
C) 

L J 

.  . M  M • n U> 
C.73id'433E u-. 
0. IUI> Uli Ot 
C. Hfil M *j! U3 
U.l ' / i M , ot 
:...'.'.'- Oi 

0. i. .ii . / 03 
0.44 1] «WC 03 
.;.  . W . ..   «E 03 

FNUC PS1JC CJ/CJMAX J FRtOUtNC» 

70.037 7't.0>T 1.000000 %.Utl 
u^.d^? 3<..<13 0.UO3t>S a.147 

^»^..io!» h J . 1-, , J.O ?-<01 1 U«<t%t 
Al.tfM l.iti 0.007»i!<i lb.3S3 
'. l.'.W t.70«. o.oos^'*; .^.■. .. 

^07.143 it,»** J. J.i131 ^«•b«C 
Ut.»li it.i*1 0.OO7O'J7 28.CO'« 
>.v. JbO HI .170 0 . J u li. . s 8 32.767 
<l i.o/o 2i.r«i J.U0')3<.1 s JO.Bdi 
133.71» 13.37^ O.00a«><b 10 OC.»* 

BLAPC FLAP AT STA ISO.S 
HAPI«CN:C 'NALYSIS <«r;?L AH-SöA SHIP 1004  T 00*  CTA  392 FLT :>U3.0  TA 19 

AJ 
0.4oblS3üF   00 
0.3oiet.4E   00 
a.uo^eooc co 
.).(.(; i an oi 
J.6l6ltt),E 03 
0.3,>O2t7uE 02 

ObbitoüE C3 
211vt.i,F 03 
2')01<lc; C) 
■/.■.,.   i 01 
1-.95375E 03 

DJ 

-0.2<i7o>4 juc 
0.2%l7d63* 
0.»s;»d08£ 

■o.i2L2tiacs 

PMUC PSIJC 

J. j06162tiE 
0. 1 IS'jolbC 

•u. 1 33J20iE 

0-. 

C2 
0.>Jb2»ü73F C2 

-O.li7l7aoc 03 
-0.31b24l2F   01 

C3 
C3 

-1.1..  >rl 00 

njo2'.e 
lu81J3: 
lb3J>7F 
iiilMtl 
lliHiic 

i r-,7 nc 
).2.22P 
1 *<2^J': 
>J132'.= 

EM 
03 
01 
01 
UJ 
0> 
ul 
Ü3 

120.374        iiO.1l, 
114.414 
00.097 

148.882 
b».7s5 

1O2.099 
102.224 
04.607 
84.4>7 

3rj0.847 

47.768 
11.094 
«9.720 
11.94» 
4 7.016 
01. .. 
0,206 
9.306 

1J.09J 

CJ/CJMAX 

1.000 000 
0.494680 
0.193710 
0.131^60 
0.021896 
0.109149 
0.080841 
J . ■ .-, /On 

J.02J6UO 
0.0 12009 

4 
10 

FAEUUtNC » 

0.098 
8,197 

12.2,.4 
16.391 
20.092 
20.49C 
28.68') 
32.787 
36.8C4 
00.S8o 

»LABE   FLAP  AT  $TA   20$ 
MAa^UNIt    ANALrilS  Mu'JEL   AH-4»A SHIP   I0J9      7  008     CTA     392 FLT   403.0     TA   20 

tj UJ 

J .nmuF 00 

J .l,<02«'9-.t Oo 0. 34ül,jBdr Uo 

J .17 3031.5 0* -d. 1108.a8F co 
0 .1112t7üE 0* -0. 0 14382Cr B] 

0 .o2-*4t07f 03 0. bll9221F U2 
0 .I.'OOJIJE J) -0. 4113/3ÜL (-1 

o .21ÜlC05f Jl d. diSobn'Jt 02 

0 .9blB432f 9i -0. .isi79)r 02 

d . lObl t ^■^E 01 0. l/blOoC1 11 

J .03971.811 Oi -0. 3477393t C2 

0 .05 lOlOOf 02 0. 3L0838S? Oi 

C J 

0.«J33>21F   00 

PrtlJC PilJC 

118.392 118.392 

0. UdJjiJi 0'« 
O.olo]79i>: 03 
0.32S'>9J2t 03 
0.£283ooJF 03 
). Haiiiii 02 
).i,.wr. 01 
J. Jb033l3E 02 
0.3«o.l'l2c 02 

200.loS 
8.161 

230.129 
21. 183 

lo7.lol 
110.084 
12d.8b9 

30.031 

bb.713 
2.090 

41.^66 
1,860 

09.39» 
lo.2ol 
3 3.6 4 2 

1 ,.03 

CJ/CJMAX 

1.000000 
:., 1 -WW    00 122.13a 161.369        0.401271 

0.t97j2i 
0.1o7oIo 
>.. i . , u-> 
0.04oil 7 
O.02O107 
0.000o<:4 
0.0 139o7 
0.0 1 > . 1 . 

9 
Id 

FBEUUENCV 

0.098 
8.197 

12.293 
16.393 
20.0<2 
29.490 
28.08S 
32.787 
36.883 
00.980 

AlAnr   F|AP AT STA  :si 
HAO^JNIC    AN4l*iI S   "l^'f L   AM-3UA SHl»   100J       f   008      CIK      392   FLT   403.0      tM      o 

AJ nj CJ p.i Jf PSIJC CJ/CJMAX J fKEUUf M.V 
O.l4ej;0KF 00 

J ,2t'-» nSo jt Ci 0. 149o0o8C Uo C. 162JU71C U. 99 380 99.38b 0.999870 0.096 
0 . IJK-I Ul3f 00 0. 1190170' Ü1 0. ,        '< i < 0. 1 1 104 J.U8 1 l.OOuOOO a. 197 
0 .«OSbU ItF 0) -0. 28t9o2/F C3 O.iJJllliE 01 213 Olb 71.6/2 0.308444 12.294 
0.7<j7ol7E 03 -0. 01C061lc 00 O.7)l7ol7; 01 14< 9 70 8».992 O.OB1426 16.393 
0.171 jCf' 03 - d 11001 )7£ ul 0.2J> M 12r dl 127 221 6J.OO . 0.1<48 4o 20.092 
0.117 1 loot 03 0 9.'02b7lE ii 0.loo*.30c 'Jl 10 loO 6.160 0.ÜSIU91 20.4-.C 
0.206672/7 02 - Q 10t068o- CJ C. ii tOltti UJ 206 4-0 18.Jo 1 0.2 12 4dO 28.189 
0.4A6 »f lef .i \ 0 / j^oul Ir u) 0.6 11 ><.T«s Ul 2/ lo2 2.768 0.39JJ68 8 12.787 
Ü.22o3o01C 02 - 0 7'.477.C': 01 C.21IJ i>7c 02 loo 0 09 J/.dlJ 0 .O 10(180 9 16.083 
0.0494S08E 02 - J Holt) 736 CA 0.12J1J22" U 208 061 2o.iOu 0.0 7390 7 10 0Ü.98O 

lUO 

M 



HARMONIC   COMPONENTS   OF   FLIGHT   TEST 
CASE   2     V-   121.5   KTS     n»   1   g 

DATA 

LADE   FLAP AT  STA  270 
HA«iliMIC   «NiirSIS MICH 5M|P   UJJ      T  <,Oa     CT«     it!   FLT   iJi.U     T»   26 

JJ 
ü > 

A J 

J.Svt>7(JlE   üi 
0 .»'JJ!' 71 .f 

-0 .;' J (v, '.^ 

j •'•oaoLotF   wi 

j.^7j,ntd? oi 
J.iioJiüaf   02 

-j . ij'.i-■•.-.i   o<: 

■J.l/7j2Jifc   C2 
0.tu«l(d4{   03 

-Ü« *» 7 Juot »■ 

-0. J".J7'.'>1C 

-v).>c..^7 7 7'- 
•0,/i'tl il If 
-O.i J'uOlif 

-0.1itl2^oE   CJ 

LJ 

I. ii l . / ■ ' . 

0. ul 'IJ<I (2: 
0.4JtiJiJS 
O.'JWJJU : 
C. l^ ^tHt^5 
J.2ku7 Jlut: 
C.illiilii 
0. «4Jui72 ; 
J* u 7t*autfiS 
a.ik^airf 

PMIJC PSIJC CJ/CJMAX 

JJ 
UJ 
ui 
Oi 
01 
UJ 

u) 
u> 
02 
u) 

i'jd.do«        JiH.tit,')        0.991H&1 

ISO. 177 

27J.'>o8 
I / >. I. ( 
22V.042 
...... 
i i.'.o (-, 

2!>J.->'iU 

7 .(*•. 
02.JK 
di.^H'V 
üo.194 
i2.j21 
32.7^0 

> >.'. 11 

0.679Ji7 
l.uuooou 
U.*>J>3id 
J . In /■. I B 

0.2 3'Vb3'i 
0.i'i2b36 
0.!><l.770 
o . jo y JI ■. 
0.1 7610 7 

a 

1U 

FPEOUfNC» 

<..t9e 
8.197 

1^.21) 
lb. 393 
2U.*92 
2<l.Vi90 
^0. t8S 
32. In I 
3b.eoi 

BlAUt   CHOnp   AT  ÄTA   lOJ 
HAi>«JMC   «SALVSIS »I.0-.1   An->uA SHIP 1009   r <,j»   CTR   392 HI »Oi.u   r«  n 

u UJ tJ PHlJL PSI3L tJ/CJHAX 

O.tlii'.itl Ua 
J.7l9itS<,F Ot 0.4)911 *8f C Ü.^OTl   lljfc Ul 81.10} 81.103 1.000000 

0.3j»772tr 02 J.4 J1879}c CS J. . 1 1 -1 (, , M •tJ.lHi 4>.242 J.0932d7 

0 .b?Bi J7IE u«, -0.40lij',9c C4 0. /jJ!)u2^ M 213.0^3 71.208 J.157U71 

O^adJiO-C 04 -J.bb3b9liF ÜJ 0.237^ J>,c J. 33>.3bl> 83.841 r. .   ■ ■,;   ,   .1 

o.ia^it-rc? l!« -0.ICIjajj- C4 0.21 JS2J0'-: u. ,'>l  - . ..   M 41.921 J.O V.>iib6 

0 .bl 1 >7>»f Ci -O.Hl6bd-)95 JJ 0. li)2J2 4il: 04 233.172 38.802 J.0^1930 

0 .iiSO'-'.bE Oi -0. •>;• 7J007C Jl O.ol .723u = J> 2'. J.J42 3>.JI2 0.01 J^l 7 

0 .felbb2)0f J) -0. 727(jd31!: JJ 0.9j3rJJo.1: Jl iio.2ri ju.7b> O.JtUtU1 

0.1'.aOC07f Ü1 -0.31 7l'.n*F Cl 0.^708372": UJ 317.bib JJ.29S J.O 1012 3 

j.<.-78i2JF JJ -0.!>2i.a)B-.? J) O.adb »24i£ Ul 2^9.310 22.»ii 0.ul<.7b9 

9 
U 

FKE0U8SC Y 

••.098 
B.197 
!...•■) 

16.393 

2'..S9C 
.■ n. i n '• 

32. 78/ 
3b.885 
'.U.9B» 

HLADF.   CHORD  AT   STA   I?» 
Mi£4C>tlC    ANJlVSIS   ^UJEL    A.1-561 SHIP   1J09      7   40B     CT«     392  FLT   503.0     T«   42 

IJ ej CJ PHIJC PilJC CJ/CJMAX J FkEOUENCV 
0.2137*715 Ü> 
0 ^olallOf 04 0.2iC7208E Cl 0.23«19<>8E n 8J.119 80.119 l.OUOOOO 4.098 
J.3bSi2d't jj 0.98^930»; JJ 0. 10911J3C 0» lOv.869 b4.9ii 0.04462 7 8.19 7 
0 .•«77'. |4ki 04 -0.91S9111F CJ 0.48ul9bIC u> 19J.907 63.bi6 0.20/003 12.291 
0.126 ica2£ 04 -0. S'tOUIb'«^ 03 0. 13 JIJJUI: 04 34J.7b3 81.191 0.017012 16.393 
0.174JC24r 04 -0.72,622JE Cl 0.18J9-./2': 04 202.71* 40.143 0.080684 20.402 
0.181-. JloF ul -u.3i;j^67tf u J o. ..■>). i . UJ 207.199 34.191 0.0^a026 21.1VC 
0.41.'9(:2'.t J) -0.1 J47287r J J O.-« IvOllg JJ l<8.0b8 2b.29i 0.0 la149 28.649 
0 . i".  '  ■  .,. 1 JJ -O.S31399<:E CJ 0. 12/9* <JL 04 227.220 ^d.4J2 0.0 14il8 8 32. 7a7 
0 .878»i87£ Jl -0. ,)SO,J9..JF 11 0. 1 J 19 >«•: M 212.J19 2 3.191 J.U4<.'.d1 9 3u.881 
0.i979221E JJ -0. 1 J/J2 15F UJ (;. o 1 t . i Hi JJ 192.9J» 14.293 0.02bl9b Id 40.989 

BLADE   CHORD  AT   STA  255 
HACijsiC    ANtl VM S  MODCL   AM-16» SHIP   1309     T   *0B     CTR     392  FLT   503.0     T«   22 

AJ HJ CJ PHlJL PSIJC CJ/CJUAA J FhEuUENCV 
0.2550(29? Jl 

0.1228141E 04 0.6238131F 09 0.  > 1 .1.   Mt 0* 78.8b3 78.863 1.000000 4.098 
J.57d5<lsf J» 0.1779519E C4 O.MJ4J1JE 09 72.177 lb.389 0.293161 t.ivf 
0.2^»U17E Ji -0.41199396 CJ 0.40273^11: UJ 260.121 88.842 0.063340 12.295 
0.b29* 7I7E JJ 0. 144H9'.15 J«' O.o^bdsOiE UJ 4.9dl 1 ..   •(, 0.0 9816 7 10.1-1 
0.4021 I89£ Oi 0.41^6123« Cl 0.6 J<9 llii 01 131.241 26.249 0.095928 20.992 
J.i.l-luif OJ 0.8O8S1J7E c^ 0.i<741J3E Ul 8.•.91 1.411 0.08 iU95 24.59C 
0.9952 798E J^ -0.>l*79b9f 01 0.<*i7dl7F 02 lul.o.'l 21.975 0.0 11661 28.6d9 
o.4<:*38215 jj -0.988i6'2e 02 0.*3i737j6 0) 193.109 ^4.139 0 .Obtl13 1 32.7d7 
0.1'.33<;biE 01 -O.^CiviSE CJ 0. l3/333iE Ul 220.01^ 24.9)0 0.0^9961 3b.881 
0 .19<.9S07E JJ 0.1Ci22'< J? 01 0.19101J1E UJ l/b.1lb l/.d12 0.0 306 7b 1 J 40.9d4 

Ikl 



HARMONIC   COMPONENTS   OF   FLIGHT   TEST 
CASE   2     V=   121.5   KTS     n=   1   g 

DATA 

^LAir   TOISIO'I  AT   STA   131.5 
H-B^OVi:    ANALYSIS   MrCfL   AM-JüA SHIP   1JJ7     r   »JM     CTft     iti   FLT   iiOi.i»     TN   44 

AJ M c 
J .mi-'Sbf OJ 
J . Iti.- Udf M i).l«tfkiJlf M 0. Jt>al 
J .UTt)lT2! Ü<| u.'i'jroi^it Oi 0. ii.. 
0 .b^li^e^f Oj o.i')i5<ii;e LJ c. LJU 

0 .MIf*SOf CJ -U>ll«*4il( Cl 0. 2J1S 
u .H)iJ6iiJ? a • 0<l7liiik* OJ 0. J^il 
Ü • ulüo'io/f 01 -ü.^3,.t.bS JE L 1 c. JjyJ 
0 .«lO/^JUt oi -U.l3CM(><!t tl 0 *(J» • 
J . Jrt65t<i7e Oi -O.^l'illUJt 03 0. Joad 
J .i.Oi.l IstE OJ -o.ijo'./ai? Cil 0. l . / , 
0 .n9bi^tie 0/ 0. TeiUblP OJ 0 11 >1 

liiz   u«. 
1ioE   U« 
r -n   ui 
71*'- OJ 
»aj€ 02 
löte Oi 

• Jafi Oi 
Jtlc Oi 
iittc Ot 
291=   UJ 

PM| JC 

I3d.c>33 
IO^.OJJ 
lr; I.',.", 
228.o7J 
197.'j9i 
19>.S98 
313.000 
2«7.a 39 

<ii.2a9 

PSUC 

<iu,32'> 
79.316 
t>4.017 
- ..1 u 
'.S.73^ 
32.9J2 
27.9<.2 
34.123 
31.9(32 

<>.129 

CJ/CJM»X 

l.OOOUOU 
0.5 12>f9S 
U.233321 
0.0738^2 
0.008^72 
0.i2i7*9 
0.182l6'i 
0.21294t 
0.0 13063 
O.O't'tlOb 

1 
2 
3 

3 
6 
/ 
H 
9 

10 

FREUUINCV 

<i.C9e 
b.197 

12.29i 
16. 393 
20.4.2 
24. i'.C 
28.L8S 
32.787 
36.Bau 
40.sa4 

1^2 

M^ mmm^ä J 



HARMONIC   COMPONENTS   OF   FLIGHT 
CASE   3     V«   190   KTS     n=   1   g 

TEST   DATA 

CLAOE   FEMTME'»   VICLE 
HA*<l9«iIC   «N.'LVSIS  <*?OtL   4M-56» <rtlP   1JJ'      T   »Jj     CT8     a,   ill   »JJ.O     TR   il 

'imliliC*K JO 
-I).lt27<«0f dJ 
-O.^H/Kilt« OU 
-0 .öJiJSdci-OI 

-0 . JJuTSöiF-Oi 
- J .0<!»0 /Sdt-Ol 
-d •iJo'jy/JF-ci 
-Ü .Ju'.?t lit-Jl 

ej '.J PH1JC PSIJC CJ/CJM*« J FREyUENCY 

J. tHilVlif Ul J. .. .< *1.-. 01 ilT.lil 317.131 1.0UJÜÜ0 t.041 
J iXulti^ Ot) 0. t^jSiW«! UJ ., 1. 'ol UJ.dul u.091^09 a.lvi 
0. dS-iOdl ff -Cl a. i. . -.' o OJ ^11.3"»'* 7J.8UJ U.U '.J 1 Id U.2911 

0. 10S9?J0? mi 0. i<! ' . J i tt UJ ^ll.Oli >^.7S» 0.09^3^8 10.393 

0. SSo'j*! 9e •01 O.S^o-Jll j = -ul it 1 «Ouo <><>.<!ld Ü.0^3/2U 20."i'.2 

Ü. %b^»ü»7E -ji 0.1lo7dJ+ = UJ iJl.tui f. -', i O.032722 ^'..S9C 

1). ii.itl'fU'tC ■01 0. «ou >iiie -ul Hi. MB 3l.47d 0.013U73 <!b.6B9 

a 5<<t'l7o7T -01 ..,.-,  i -01 ^l.'iJl ^f.7<.l ii.J .  i ■ M 32.707 

u liü/^o«;? -01 0. i *U7^J1E -01 .'.■... i <;^.<.ai 0.011116 36.88% 

J ^l7-<6JlJr -Ü1 Q.ilt**ttz -ul ^U.dSj ^t.Utf ) o.outm 1U «•Ü^B-i 

SM/\rT  »'Of'.FHT 
MAtxnMC    AN* IVS1S   MCOEl    »H-S6/I SHIP   1JJ9       7   -.JB      CTR      33»   FIT    }J3.0      TR    36 

AJ BJ 
u .7392t'., U c« 
J .lJl2t3..E Ji U. n77283E Ca 
u .3JJSJ6>.: M 0. 7Sb2267C L2 

u .iuono* 0<i 0. 1113208= OS 
0 .9J01 tijt U J -Ü. btÜ2üllF 03 
0 .llB22tbf OS -0. t5;i.Ud7E LH 

0 .IIJ87J.F 0« J 135'.!' JSE c 
d . W3U'.2oE Ui -u 2U0M1U 0-. 
u .12SU937C 04 Ja 1 U Ji ItiUL- c«. 
0 .229it57f 04 Ü. 2i03B (IE C4 

0 .*J3 7 77i'E ~Ji -0. b729i9üI: J.' 

C J 

j.i2i..MI; on 
0.3JlJ3laE u. 
0.1l7172iE 03 
0. i'iHi-ti* 04 
0.1213044; Q'J 

C.l77370^; 
0.2' 3«4il( 

u. 
04 

> . 'i . ■ i. u« 
0. 33 tliibi ui> 
0. »073223;   U3 

PMIJC 

104.33} 
176.102 
71.321 

332. tdl 
347.6^d 
50.018 

313.8dl 
124.30/ 
132.118 
331.924 

PSIJC 

10* ,333 
B1.281 
23.840 
8 3.396 
69.14J 
8.)«3 

-..-■. > 

13.338 
14.724 
33.1*2 

L J.-L  IMA. 

1.000000 
0.024772 
0.096086 
0.UU8B80 
0.0993)0 
O.U 14396 
0.02291 7 
0.0 lot04 
0.027935 
0.JU333U 

I 

lu 

FREQUENC* 

4.098 
B.197 

12.29S 
16.393 
2C.492 
24.S9C 
28.689 
32. 7B7 
36.B8S 
40.98'. 

r>ITCH   LINK   TFMSION 
HisxaMC   4NALTSIS  imEL   AH-i6» SHIP   130«      T  408     CTR     33i  FLT   S.II.U     7H   11 

' J UJ CJ PMlJC PSIJC CJ/CJMAX J FREyUFNCV 
0.1J4'):«fc>: ul 

0 .21 11s,i7r U ) 0. 168721 Hi- 02 0.2823301? o 1 1 70.374 1/6.374 0.662311 4. 09 8 
J.2*83C'.9E L J - J. 3C43566C 03 0.42331 J3E 03 314.406 157.203 i.oooooo 8.197 
0.89 3**Cort u<: 0. 2 •« < 013 3 f Lt 0.92«al27r 0.' 15.391 3.197 0.2 18060 12.^93 
0.7103t3uE 02 -u. 12740'. Sc C3 3. I4ü91u7; 01 240. Idl 60.045 0.344624 16.393 
0.3Jt<o 7o_f 02 0 7.O2071F U 0.7 3143183 U^ 112.9dd 22.598 0.185042 20.492 
0.4lo? 133F 02 J 9333393E a 0. 1 J>2 10«; 03 6^.428 11.J71 0.24'.'.95 24.590 
0 .cr «^ '»-.'.t JO -0 2413033= 01 0.L31J.12.- 01 234. 170 36.310 0.0U5O90 20.689 
0.5'27H13t 01 -0. t13J324E Cl 0. 3o duä'tbC 01 311.254 Jd . «o7 0.02J37u 32. 787 
O.Ut li7>E 02 -0. 1421811! C2 0. 1 MO«J3E u/ 23>. . 7'.j t3. lü J 0.0 4140 5 36.885 
0.11'.77loE 02 0. 12Jo8 79F L. 0.132231 7 = 02 42.313 4.231 0.042/3l IU 40.9d4 

"•IXE"   "un   FLA»»   AT   ST*   IU 
HAKJXIC    «NiLTSI S Mi'. EL   5'    .1,4 ^HIP   100*      T   406      CT«      335   FIT   503.0 

t J BJ CJ PrilJC PSIJC CJ/CJMi« J foEduENC* 
J.4h35 I54t J', 

0 .47'.2295E Oi u 29C.622": C5 c. 29J3J0»E U. 89.0U5 09.065 1.000UOO 4.(.98 
0.3H >it71F 04 -Ö iiMiu'ii 03 .1 22l303«i UJ 2i10. tcl 140 .061 0.7o2'««0 8. !97 
0 .310255bE 04 - J 29S17 J7E 03 J 31 l  , . ./• 04 354.409 1 10.103 1.10/296 12.293 
0 . l-< I. t85r 0-> -.) 8J7u518F 0 t J 1  t IT*JIS 04 19 1.003 ■t/.«lo 0.13/335 la,3«3 
J.2)2dtt5£ t,1. a 5uCv,5 76C C3 c. 2191 /3lE 04 12.120 2.^24 0.38l«88 20.492 
O.l'.r.olOc.F 04 -0 62343J'.C Cl c« lo J J 3 t4e 0« 3 3/. 1 >•» 3^.19 3 0.053283 24.39C 
0.20 J . !1 .f 03 -0 1 3l04v,-«-" 0) 0. J333 3^7' 03 323.307 40.22« U.UUd / . >J 2U.6U9 
0 . 140308j£ 04 -0 H'.33a JIT 03 0 1 Jil.'j.i: U4 J43.307 •.2.«13 0.051399 32, 787 
0 .53J5 1 7 Jf U 1 0 U, 7161 8: I ) J. 55622 37c 03 13 <r. 5 11 18.03/ O.JIU'./ 36.485 
O.Jl95f5'.f 03 - Ü 1 Ni-u: )l 0. »U »>5i«; 03 20d • 'jOu 20.959 0.0 1^526 IU 40.',d4 

1^3 
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HARMONIC   COMPONENTS   OF 
CASE   3     V«   190   KTS 

FLIGHT  TEST   DATA 
n»   1   g 

FIXSn  HUB   CMORD  AT   STA   II 
SHIP   10J4     T  Mi»     CTH     Mi  HI   lOi.j     T*     1 

*J BJ CJ PMUC FSIJC CJ/CJMAX J FKtUÜkNC» 

0.büT<l57F üb 

j.uio'.sr.e 0« O.lOJdbtJF C6 C. 1J.J uit a* 9(1.üS» 9d.UiV i.ouuuoo •..098 

o.l'i^o/l•>t u* o.saiii9iE O» J.od<<7}4*£ Ü. 1 ).. .I.J 42.280 u.d -IN.Sü 8.197 

O.-l HUM O«! -U.4T^*MC 0« 0. .('b.'til 7E M 22B.'<'.4 7u.Jl> 0.04470O 12.29!. 

0.l^><.2iüf M ii.ttttmu Ü1 o.i^n^oje M 170.69J <i2.bM 0.012117 la.ill 

o.ii-«'.»'.'.r o* -o.i'i/jiioe 04 C.2;IUJ&F d. J2 7.i<.a ■.,.'. M 0.026038 20.*'ii2 

d.lltüOM J-. -0. iütolu'*? lit d. w l«li!<dc IH .    ' J . .-.h *U .101 O.OillbV 2<.. 49C 

O.ZoÜJtlüE IM -U.23i,142ie n O.itlktHi OJ .■/..-. .i l ..-.. 1 0.0d220'< 2a.ca<i 
0.1<Je<41E u«. -O.l'joiilM th I...' ,1 1 .M 0« i<!J.Jl7 M.iMJ J.02)b<iO 32.787 
0.«<;*•< tjsf dl -o.ns^'.^;')r Ot 0.1 ,*i-iii<i 0» ..>.:.'  1 2<I.1H O.OU'J'.o 3b. ÜH'j 

O.'.'.SblOF d) -o.rs3>l»i<i« Ci 0.-*U'JHiE OJ •iV'J.SSl 29.'<5i d.doju'y-) Id ^O.Sd'. 

BIACE   FLAP  AT   STA   ISO.* 
MA'.'ONi:    ANALVS1»   HOUEt   *M->6» •IIP   100)     T   .08      CTR      !!•>  FIT   SOi.O     FR   1« 

AJ UJ CJ PHUC PSIJC CJ/CJ>4AX J FdEOUENC» 
0.b593<.F<F M 
J.HJoJV.ll d". -0.2J«t97*t M 0.«71JudOE M J<4.öll W*,aii 0.901<i7!> <>,UHi 

0.<.>13 1<.->£ J> 0.S2CbOJ0E M 0...225 J2^C M 9'..95i •.7.»77 1.000000 8.19: 

0.2717tC7E dl -0. 442b8b0u OJ U.alJliuJF OJ 2<>3.aib 81.272 0.1 l/8bl 12.294 
0.177blS-.E d-. -Ü.b837dj0>: OJ C.1>OJ2ü7F M 338.'X.4 8».73b 0.3b»224 lb.393 
O.TS'.l lt7f d3 0.39d90d2t CJ 1.   -H     .:,   /.    >,• dJ 141.ndd JO.248 0.14W21 20.'.92 
0.3J10*17E d) 0.,.192b03i UJ 0. <7/Jj.H5 dj 109.804 18.301 0.1ab'i7/ it.^tZ 
u.2J7'.t<.3E ^J 0.1l/2ibb = C2 0.2JJ2d.*S OJ i7b.7r<. ii.tii 0.039bi9 28.68>1 
O.SOsWd^t dl 0.2'.7bd'.<.': 03 0.i4wtt->«C OJ 38 .crfo «..837 0.07^01 1 32.787 
a.l-.b2139F d3 -0. 21db'. Jbf C2 O.U772i<E dJ ldd.l9d 20.911 0.02b270 3b. bd4 
0. 1 i . ■ . •. / J3 -0.2MlJ1bE LJ 0.2771.00: dJ 2".5.977 2"..4'*d 0.0 43030 Id <.0.98<. 

BLAPE   FLAP  AT   STA   205 
MAtHJNlC    ANALYil S  M(lUtl   AM-i6A SHIP   100^      1   «08     CIR     JJS  FLT   50J.0     IR   20 

AJ bJ -J PHUC PSIJC CJ/CJNAX J FREWUiNCY 

0.9-.8 )<iV<E 04 
0.2110 t'.'iE ds 0.3l<j7<.3dE 04 0.»371>34£ 04 118.810 lid.810 1.000000 «..098 

0 .31b7483F d J -0. 1U74H41E 04 0.17Jj42dE 04 280.703 1<.0.342 0.389<.31 8.197 

O.JJO'jl?^ 0; -0.*a42'»»bF CJ 0. 32'«239iE 04 Ibd.bdd b2.db4 J.7<.0341 12.294 

O.llbl.'.<.'>* d«. 0. Ibb25 14F Oi 0. ll7J213e 04 8.112 2.028 0.2b9O32 lb.39) 

0 . Jl-.-n;07F dJ 0.7870Jbbe 02 O.li^ils! d) Ibb.Ib2 33.232 0.07413«. 20.-.92 

0.2 32 7cclF ÜJ 0.csl32JcK 03 0.bJ22>jlE dl 1    J   * .   r   .a Id.324 0.144/b3 2».49C 

0.1249t71E 02 -0.<;i'.47l<.(; 02 O.-JJJUW1 u^ 277.744 39.b?'* 0.0<1 JOb 2H.b8'i 

0 .'I, -CS1' If U2 O.'.U-.dU'.c dJ O.H2J2 724r OJ ldi.9o3 12.d7d u.09bu<.8 32. 787 

0.140<.P9'JF dl -0.1>;7l."J26 01 0.13.72J9E dJ 2l>.444 23.93d O.U<i217B 3b.bb4 

0.84«.^ 3/OF 02 -0.9jlJld2E c 0.  1.'   ..   M  , ; dj 22 7.<>39 22.7»'. O.02BHb2 Id 4da 98<. 

«LADE   FLAP  AT   STA   2J5 
MAt^JNt:    ANALYSIS  MOOFL   AH-J6A SHIP IJO9   T ,da    CTR   334 FLT 403.0   TR   4 

• J bJ CJ PHI JC PSIJC CJ/CJMAX J FBEOUENCY 

0.42o.".0cf d-. 
0.13 .i.    741 CI 0. It.<il9d2t C4 0. Id.a 782? 04 94.1M 9».1J2 0.987933 <..09e 
0.2J'.r79jF uJ 0.718J32Qt 01 d. 743JO40E OJ 71.941 34.975 0.199611 8.197 
0.37347321 04 -0.b0dl41',f 03 U. 373><10E OS 189.21b b3.J82 1.000000 U.jVS 
0.3/'.134SE dJ -0.704/1'. tt£ CJ c 7«a744jE OJ 297.9J0 T4.4BJ 0.2 11037 16.393 
0.'«2 13 101« OJ -0. Fl^oaOdE 02 0. '.2vrM0E 03 191.002 38 .2dJ 0.111397 2U.-.92 
.),^.2'.'.0.{ 02 0.9/d>ll <• 03 0 *71o»72'- 01 9 I.'.78 l>.2-.b 0.2 :>3'..b 3 2<..49C 
0 ...ab4 IS»t OJ 0.23034'« 4£ C3 c. 3^23174c OJ 139. lo9 I9.ddl 0.093084 2b.bdS 
0 .3/a<.t Isf 01 O.'.'iaiBJOk 0.' 0. idi;2Jis ul 7.999 0.937 0.100844 32.78( 
0.3ilb<.2uF dt 0.22<.Jl 14^ C3 0. •.J11cj7.E 03 1<.U.727 lb.JO 1 d.Idd02b 30.e84 
0.32u<. r, .1 01 0. Ull44 3f 0 J 0 J43J«J7E d l lb2 .oB'j lb.2ad 0.0 <drt04 10 <.0.9a<. 

Ikk 

mm 



HARMONIC   COMPONENTS   OF   FLIGHT  TEST   DATA 
CASE   3     V»   190   KTS     n»   1   g 

BLADE   FLAP  AT  STA   if 

HA<.«'-'NIC    IN*LVtlt MCH-i   AH-'J6A 5HI^   MJ*      F   yii»     LI»     Hi   FIT   bOi.O     TH   2» 

AJ BJ CJ PMUC PS1JI, CJ/CJHAA J FKEÜUENCY 

o.U) 1 liiti Ü, 

J.i7J>JiioE Jl -Ü.976753'.? C2 0. 1:1 ..)!.• - 03 l*9a JCi2 > . ■. i .. 0.1 15174. <..09lj 

0 . Uol J«).-«? Oi Ü.lJ6uJ7iF M .). 1 l' ). u - M a ,. . .M «.2.7 79 0.«UolSb 8.197 

J . J :•.!'. (oc 0» O.^OJ^I-JiE 6) 0.337J741i M 175.037 '.4.1.1/ 1.000003 12.295 

D.IUTI 7/bE di -U. ^".fiifÜ^C 0 l i;. .iM.,l 1! 01 258.1193 I    . . '.   1 U.lt.ouB9 16.393 

J .J:. 1 .J ■   ■■    . \J l -0.2363319: Cl 0.3i3*3Döi 03 222.3'«» ■.■...('( 0.105336 20.*92 

O.lUblCK? ^, !• b«. ttiüdt 03 0. 3<ta0c>3^ : 01 r«.<ti4 1   1 .   1   H, 0.25^120 2'..59C 

0.3*»ü J J«£ 0.'J13377ÜE 03 L. .. 1 ■! i . ) ; " 0» 1^3.905 17.7UI U.l a-<323 28.6a<i 

0.2iill.itt oi O.H-2:9JIF CI 0. IdlbJiitl 0» 19.62'. 2.<7U 0.009686 32.70» 

J .)2IO<2St «-3 0. [«.iS/sJF Cl 0. 3>itt><3 = 0> IS5.B<.<. 17.316 0. 10<.8<.3 36.085 

J.29icKilE 0 1 ü.i ;u<!13Ji Ü3 ü. i2>!»<>jrc 03 155.2'>2 15.>2> 0.09701o 10 <.u.98« 

OE   CMORO  AT   STA 103 

^ONIC    ASAtYilS HCPtL   AM-4oA SHIP IOU9   r «at CTR     J3» FLT »03.J TR   IT 

AJ »J C J PHIJC PSUC CJ/CJMAX J FREUOENC» 

ü.2d'<8«!5^F C6 

O.U4««iSf 05 0.<.e7'>'>97E 05 C.>0<.37JIE Ü-) u«,. . .J 10<>.356 1.300000 4.C98 

J.779T229E 0 1 0.1o2075lE 04 0. 1 7 «dl'ii: 0«. 115.692 57.8<.u 0.0 356^4 8.197 

0.2J6<.i«bF 03 0.^17<)130£ M C.21R88.H'ie 0. 9J.',12 31 .80<> 0.043355 12.295 

0.92O3C53F 03 -O.»J7J350E Cl Ü.lJ5796iE 04 SJl.JM 02.836 0.0<095i 16.393 
O.U2o<.clF OS -0.6-»5'.-»2 15 03 0.13J3012E 0» 330.2 U t i. . i .(, 0.3257*9 20.4   2 

0.9200<>93E OJ -0. 7202378^ 01 0.tl/333JE 04 321.637 5 3.O06 0.023241 24,590 

u .(,(..   i  ..,.' 0 J -O.'.ö/JO >C = Oi 0.6a»iJjj? ul 355.^ü 30.053 0.01Jl64 2U.68S 

0.7'.97 lOOf 0 1 0. »C755..-.F Cl 0. )J J3O J8F 0) 143.902 18.238 0.0 1793^ 32. 707 

0 .3'.7o«62E 03 0. '.•JO(922fc 0) rt.jMld^lE 03 127.218 1«.13> 0.0 11366 36.885 

0.l0tO7<;2E d<. 0. 1 7293 75F C3 0. 1 J7«7(o£ u« 170. 7'. 1 11 .or* 0.021266 1 J 40.98« 

BLADE   CHORD  AT   STA  m 
HAO^JNi:     ANALVSI S   HCOH    AM-56A SHIP   1009     T  408     CTR     335  FLT   50,.0     TR   42 

A 
0.2142 

-0.5929 
-0.419J 
-0 .4746 
0.2179 

-0 ,6Jl 7 
0.1299 
0.42 34 

-o ./13u 
0.1135 

-0.9590 

Ut 

03 

J 
I86E 05 
32of 
1S3£ 
C06E 0) 
703E 0« 
41'>F U2 
Mbf C3 
(t3f 03 
<0/E C3 
t.\i 03 
459E (,3 

,1. . .  ' •>•. 

3.11042 
0.17733 

■0.3(30« 
-0. 46S0,J 
-0.16110 
-0.32183 

.. •■•/.1 

0.11 • 1 
0.62560 

3 6F   05 
j7E   04 
3SF 
Ol 
o/[ 
J3E 
B2{ 

31. 
«21 

-4 
03 
Ü1 
C3 
03 
L3 
L« 

0) 

CJ 

C.2703bJiE 
0.122J2586 
0. 18354aJE 
0.22125VIE 
0.473 )52«C 
J..- I . IM . 
0.7318873; 
0. ll <4l so: 
0. U>d»a.c 
0. 12u5«J3E 

0» 
(W 
0. 
01 

OJ 

Cl 
ul 
04 
OS 

Ov 

PHIJC 

132 ,uVi 
117.183 
104.965 
350.109 
2u2.4a^ 
306. i66 
322.7o5 
U6. 701 
80.383 

139.276 

PSIJC 

10^.659 
57.594 
3«.995 
87.527 
5^.492 
51.«81 
4O.109 
15.8 36 
8.931 

13.928 

CJ/CJHA« 

l.OOOOUU 
0.0«5101 
0.067639 
O.0ol77a 
0.0 17517 
0.007u50 
3.0 19659 
O.U«4136 
0.0«2B25 
0.346772 

6 

H 

10 

FHEUUENCY 

4.096 
6.197 

12.295 
16,393 
20.492 
24.590 
. u. ( .< > 

32.7o7 
36.685 
40.90« 

BLADE   ClinPO  AT   STA   25$ 
HA-iiCSIC    ANALYSI S MCinEL   AH-5uA SHIP   1337     T   «38     CTR     335  FLT   533.0     TR   22 

t J OJ CJ PMl JC PSIJC CJ/CJHAX J FKEUUENCY 

0 .25662C2E 05 

0.1177779E 0« 3.66(6586': C« 0.6769824i 0« 133.019 13ü.JI9 l.OOoOOO 4.098 
3 .5309 71 IE 02 -3.143J«51E 03 0.1J233>9C 03 26 9.2 39 14« ,619 0.322«58 6.197 

3 .600UC81E 03 -O.^/b-.HJl. C3 0.6«2215l£ 03 339.112 113,337 0.094064 12.^95 
0.619JC03E 03 -3. 64J32«5': L) 0. 1347906; 0. 3Ua.2<:7 76,357 3.154 791 16.393 
3.l46629<.r 03 -o.e42i96 rr 01 l.r. . ' . 1 tuK 0 1 25».956 51,391 3.397«05 20.492 
0 .7>3o t 75c M -3.457261^ 03 V .4u33873; 01 263.675 43,««6 0.0t8««9 24.59C 
0.1373<76E 03 -0.lu3/7l 3E C i 0.19779 )|! 01 333.2«2 43,323 0.02n921 2t.664 
0.43o3C69' 01 -0. 65 35609' M 0.'>««alu2E 03 191.094 .1.10; 0.0 0 »0 /o 32.767 

0.1632472E 03 u. «H. 1 hU .1 C8 Ü. .1  . . ,.1 .1 Ol 1 10.813 12,312 3.0 7al92 36.685 
0.2491S2ÖE 01 -0.«35/l-.4E C2 0.252 7M2c 03 189.918 18.792 0.037368 10 40.964 

L45 
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HARMONIC   COMPONENTS   OF 
CASE   3     V«   190   KTS 

iHAtU  TonaiON  AT  ST*   151.s 
HA'SCNIC    »NALYSIS  <1LPtL   »M-ibA S«|P  1009     T «08     CTR 

FLIGHT   ■ 
n«   1  g 

1»  FLT   4Ü3.0 

TEST   DATA 

TR ♦♦ 

»J ■u C J PHIJC PSIJC CJ/CJHAX J FHEyuLK» 
0.55«!>'i*4F J) 
J .lt,/lS<.uF 0« J.^Sf'.O'.'Jt M 0.<;'*77'Jdl = M Sj.esi Si.l>> l.OOOOOU A.09B 
I.UJUT.»! M 0.1707^1 = 0, 0. ^!>0«i>E M 11S.7J^ o7.d3l U.dS91b6 0.191 
J.B7'.Sl.7cF 01 Ü.'»7S»Vi9l. Cl 0.>*7-.iJo^l-. 01 i79. JM ■j y. 'oü O.^SIT?; 12.ÜV» 

ü .2ii7b .'oüf ill J.lT7ll3<,F Cl Q.titfttovi Ul itS.iVi 11.117 0.1bt>119 16.  ) . 1 

a.iiooifii CA -O.S*<.C6JdF Ci 0.l*ü^'.l)F M 137.i-*l U7.H49 O.A71ib7 20. ".92 
ti .iti tifit Ui - j.«8 JIO'.OS: UJ 0>4A«Jl>4«g Ü1 ^VJ. 701 ■.■..■ i O.ll/Jlb 2<>. !>9e 
0 .H-.,-(,.r 0» 0.166893 JE BJ .;..^   W   .1   1: 01 1    W..   n. 19.6V3 0..ln ,'. 1,1 ie.tbS 
O.Tilittbt 01 0.t>7SiJ",lE Ci C. 7*Jl3iu: 0) '..*d9 O.Tt.l ü.i'tB'jAi a 32.787 
o.^imtJut OJ Ü. J f  •      •   J 1 ! 01 u.ti;s>;-.jj(£ Oi 1 i.i . ,.l tl.^H o.isiboa 4 1'..   :1M     , 

0.83»7i^5E c^ u. i >■ .'. in Ü1 0. lilo7Jj€ 01 lil.OUb l^.lo* O.Oi*^»'* 10 «•L.SdA 

• 

1U6 
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HARMONIC  COMPONENTS   OF   FLIGHT  TEST   DATA 
CASE   k     V«   163.5   KTS     n-   1  g 

BLADE   FEAT'IER  AMdLE 
MAKCKIC   ANALYSIS  ICJtL   AH-aoA SHIP   1))<      T   i94     CTR     307   KI   hUl.U     IK   31 

AJ DJ CJ PHUC PSI3C CJ/CJHAX 3 FREUUENCY 
O.ToBen^E Jl 

0.iBd77^E 91 -O.J61066J«:   01 C. lixüvoe 01 300.643 Jd'i.ol) l.OOUUOO 4.06 5 
J .^^'J'. JO.H 00 -0.i3<i7^3SE    CO 0. 1 1 M^./-    UJ <;<:a .OHO 1U.34J 0.073358 8.13C 
u »IM^j^jf 00 -Q,tiiiUil£-Cl O.U'a^Ouic  UJ ^ lO.Oüf /O.J22 0.U27297 12.195 
J .1..•'-•.. i ■C' -O.lSj-.iilF-Cl 0. HJi'i-.7:-01 tbb. )O0 bb.442 J-OUt^S 16.26C 
0.!>-i67C6eF- OJ -».Oillitt-a 0.^JJ17^JE-01 <>o8.7t>i! 53.752 Ü.005<i76 20.32 3 
J.iiJiüi^f ■ Cl 0, IT0*k*ls-C2 0> iiljtujz-DL 16u.«13 .    1   .'    I', 0.ÜU3<>1 1 2*.39C 
o.iijisuir- •'l 0.^b^>6B6E-Cl o, i i ^ i.. •.    .a 134.279 14.897 0.0U8367 it.M» 
j-usoisit- )i 0.^tJ17l7t-ül O.JO77JI J;-JI 1U.938 It.117 ü.UUbb55 1 32.520 
0.117U0JIF- ol -U.'ir Jul iif-02 O.Uuo07»:-01 33/.S*«. 37.30^ 0.002738 9 30.585 
0.60^6iUE 0^ -O.le^<i7^iE-0i O.O<;J>/<I»E-O^ 14b.8<>8 19.685 U.0013b2 10 «.ü.b5C 

S'IACT  MOMENT 
HARiJNIC    ANAL VSI S   MODEL    AH-5bA SHIP   UJJ     T   }«*     er«     lo7   FLI   «Sl.O     IR   36 

AJ L.J CJ PH1JC P5IJC CJ/CJMA* J FKEUUENCt 

0.<.»32';57E C 
u.lUbS^E Oo 0.1 i228b3E Cb 0.1bJ725<>E üo 133.905 133.905 l.OUOOOO 9.065 

0.2J<ibC25E 09 J.9379395E C2 0.2347980E 0. 177.bb2 88.831 0.013839 8.13C 

J.13J7t59E C5 -0.20 Ms dOT C5 U.2917'.i3'; 05 293.919 dl.ISO 0.170135 12.195 

0 .7990 7<ijr 03 0.12C35^5E c* 0.U'.5OJ8E OS 5a.399 19.100 0.0085U lb.26C 

J.7353C7<.E M O.'ttSSOJBH US 0.8blBlo->a 0< 31.s38 o.288 O.J50777 20.325 

0.bJ32 7i2c Jj - J.lü92-y23E 01 Ü.aj1*fi<- OJ 19'».922 J2.987 0.00387s 29.J9C 

0 .itvICJ-iF j". J.i2ol<i07f Cs 0.29i>4iM« OS 15s.853 22.1.2 0.0 17484 28.955 

0.5213220F 03 0.1 )89325c M 0.19U91SC Os 09.932 8.079 0.000793 32.52C 

J . 1. *.' 1   Mf M J.lcJJl 7oE G-. 0.2327 J»ie Os 52.032 3.f81 0.013715 30.505 

0 .*'i<.9C'.3E di 0. Jl l'tit'tt CJ 0.  '. . . . 1 ti OJ 35.508 1.1$ 1 0.003220 10 9C.b3C 

Pfri   LINK   TF'ISION 

•U*>4J«lL   AN3LYSI S  MuJEL   «H-504 SHIP   100)      7   399     CTR     367   FLT   981.U     TR   11 

*J ■ J CJ PM1JC PSUC CJ/CJHAX J FREyUFNCY 
0.24O42«3t <- J 
0.1702 ^Oot ul -0.13352036 M 0.17J78nE 03 18».551 189.551 0.«.97505 l S.Ü6 5 

J.2295S1ÜE 03 -J.25SoloOF CJ 0.3S32S»JC 01 310.857 135.»28 1.000000 i 8.13C 
0.OJsOsOOF 02 -0.2stJ47or C) 0.2j2*313a 03 25o.155 83.Jb3 U.7.'5Sl6 3 12.195 
J .ood4 7v>E Jl -J.ssin72L DJ O.s JSI'JI IE 02 201.529 03.JB2 0.1 12309 s 10.200 

J.2046»6.-.H 02 -O.S'.lJl Jtr C2 C.53J8J Hz 02 2Sü.d81 94.37b U.1555S0 5 20.J25 
0.2sJ9<;ioF 02 ü.9>C-<014E 02 0. Jl Jdf.oS 02 118.Iso 14.091 U.lS8a33 ü 2s.39C 
. . 1.  . • .■' ■< C2 -0.21 P0l37f 02 0.23.)433j = 02 294.099 S2.81S 0.073120 7 .0. -.'JJ 
J .3s55i 7oc 01 -0.2tl2 7/JJ C2 Ü.2833V2J': 02 262.995 32.8/9 0.082562 B J2.52C 
0.953.'CloF 01 -J. I5T9I61! 00 0.4i3>321E ol 180.999 20.105 0.027//9 9 30.585 
0.1.20 ItSF uJ -0. 1 dtOO J /t 02 0.13J)O<7: 0 2 270.3/o 2/.038 0.05sl9l 10 9C.65C 

FlX^n  MUR   F|^»   AT   STA   18 
MAa^ONlC    ANALYSIS   HfOcL   AH-56» SHIP   100*       T   34*      CTR      36/    FLT    »BLO      TR 

AJ BJ 

0 ^JOJ'.tiE C5 

J .2o247o2E o 5 u. 2St3279E ii 
0 .8V355 1/1 oJ -0. l l  W ..11 Oi 
0 .2K.2 lb\i JS -0. 55952«: 73 CS 

0 . 1540f20: o J -0. U2SOI5F C9 

J .1251711«- Ot -0. 1 / 31 s j t: C) 

J .J//5S'./F CJ -0. .2S/Ü.sF C2 

J .873Sfc85f. 03 0. 3 7C3S05E C3 

0 .'./..   1 l, l 03 -0. /o31sls. 03 

J .20b9i;i/F 0 J 0. 3 5^ 5 82 Of CJ 
0 .2400t8HE 0) 0. O87S2025 02 

C J 

\i,Ha»tllt 05 
0.1191)olc 0> 
0. 5/V.3J1E 09 
0. 12 /ul »*!   09 
■J.. li.l .. 09 

0. J/ l2o 17.; 03 
C. (.,. . i ■ ) 03 
0. UJSoJs'i 09 
0..0H523L 03 
0.24>IJ4>3E   03 

PHUC 

131.31.8 
27s.501 
294.055 
253.o38 
i . i . . . i 

350.5 /S 
157.013 
310.809 
59.589 

lOo.OO/ 

PSUC 

131.303 
1J/.251 
8J.018 
03.91-. 
OB . • >J 
59.S32 
22.930 
38.851 
0.620 

Ib.00/ 

CJ/CJHAM 

1.000000 
U.28/844 
0.151291 
0.0 32199 
0.0J2455 
0.0Ü45S* 
0.0234'iU 
' .0.olOb 
0.0 10310 
0.00/521 

l 
2 
3 
s 
5 
6 
/ 
c 
4 

10 

FREdUFNC Y 

9. CO 5 
8. 13C 

12.195 
10.200 
20. J25 
29. iHC 
2 8. 935 
32.52C 
3b. 583 
90.C5C 

11^7 

mm - 



HARMONIC   COMPONENTS 
CASE   k     V«   163.5 

OF   FLIGHT   TEST  DATA 
KTS     n-   1   g 

rixtr» MUD ciioon AT «T» I« 
HAF^D^IC    tNilt  .IS   MCM)£L    AM-'Jö» SNIP  1001     T   J9A     CTH     J6T   FLT   481.0     TR     i 

AJ HJ 
O.iftitltt 04 
ii,2Jb/l)ot u-t o. neofis? Lb 

0.<*m7i*F M -U.6<U<l^«6E ^*» 
O.tiütbuot u-« -0. 10e!>4-.0E n 
J.H-.uU-.f 01 U. 1 l«il««7F k<t 
U.^lu)<,WF M 0. lOO^Uif M 
0.3^1»560E ji -0. Ibjoll^E Ü1 
0.9171551F CJ .•.■.in'.' Cl 

«.ii^Uist 61 -0. l6^i3SdE M 
O.'tdi'.IS^E Ji -0. Ui/Jd/E dl 
J.rtli '--rtlf 01 O.^llibJff OJ 

CJ 

o. mi.-.jf 0> 
0. HUtSae Ui 
0. liD^k'tb! I» 
O.U1Ü971E 
u./ uiu.bE 
o.inu.rr: 

0.r   .1,U   IE    Ui 

0« 
01 
0* 

PHI or 

91.410 
Sib.Hit» 

lud.492 
^.34i 

iJU.IU 
30.078 

<!7B.197 
.'W ..  .f. 

19.1bB 

l»SIJC 

91.410 
loi.014 
/6.dlS 

4.1U9 
44.022 
4.297 

34.77» 
il.tli 

CJ/CJHA* 

i.oouuuc 
0.1324dO 
0.1(4917 
U.0144<i4 
u.Oi/oüö 
U.U0S441 
0.012043 
0.019469 
0.014971 
0.ÜIU302 10 

FREOUENCr 

4.0b4 
a.uc 

12.19S 
16.. (-0 
20.32S 
2<..39C 
28.«.54 
32.42C 
3t.4dS 
4U.b4C 

BLAOC   FLAP AT  STA   150.S 
HAMCNIC    «NtLYSIS  MCDcL   AH-46A »HIP   1009     T   394     CTA     it,!   FIT   481.0     TR   19 

0.U1 
O.ldj 

-0.17a 
0 .603 
0.370 

-0.479 
.4,17 
.601 
.4/1 
..'a 7 
AiO 

»J 
dwie 
eS60E 
1731E 
2«20f 
2 40 7F 
Otlof 
sCtJc 
J3 79f 
0Crt4e 
•.«■,i)4f 

J431' 

C-J 
0«. 
04 
OJ 
01 
01 
03 
02 
Oi 
03 
01 

«J 

-0.246.: 96 
U.42t496 
O. I ic .ÖJ 

0.1CH2P4 
■0.2S6a02 
0.2(8212 

- 0 . t V, v-f JO 

-U.Ö364Ü9 
0.   ' 1--.U lu 

-0.14411J 

3E 04 
W 04 
7E H 
6E 02 
4€ (.2 
2F C3 
-f CJ 
4E Cl 
•;F 02 
b? 01 

CJ 

I. 11 ...1" 04 
0.4o^309d^ 04 
0.14d'.90uE 04 
0.37jl9d»= 03 
0.479dll3« 03 
0,.>76193: 01 
0.2l>)lb0: 03 
0.  ./>).(,- 03 
0.2 1)170»: 03 
0.2027179: 03 

PMIJC PSIJC CJ/CJ"AX J FKEOUCNCT 

304.644 303.644 0.682273 1 4.C64 
112.668 46.334 1.000000 2 8.13C 
67.627 22.442 U.l<i^823 3 12.194 

1.674 0.919 0.080119 A 16.260 
182.944 36.491 0.124421 4 20.124 
142.936 24.•.89 0.098984 o 2-..39C 
241.7ol 36.2-J2 O.OS6413 7 28.444 
J49.lo* 44.894 0.123948 a it.HC 
168.417 la.724 0.063448 9 36.484 
229.917 22.992 0.041843 10 40.641, 

BLAOC FLAP AT STA 174 
MA«<C9IC    ANALYSIS  «toJCL   AM-46A SHIP   U09     I   394     CTH     367   FLT   481.0     TA   SO 

«J PJ -J PrtUC ^SIJC CJ/CJMA« J FREUUEMCV 
0.t7ü4C'i6E Cl 
0 .2.O0S02« M •O.'V 79928 It 04 O.J279871E M 29<>.636 294.u3b 1.000000 *.Ü64 
0.lld4i<i-.5 04 0.4193342E 04 0.^347JJ4E u-. 104.779 42.890 0.824315 8.13C 
0.l77-.48')t 94 0. jU44dlF Ci C.18J2401S 0» 10.US 3.J72 0.341191 12.195 
0 .I84jil9f C3 0.946374 7E 02 aujimii ÜJ 142.775 38.19^ 0.0 39262 la.26C 
0.2721287!: 01 U. Jb89«l<i( JI o.tinun 01 ••8.624 V. 72 4 0.0/7*76 2J. 12 4 
0 .4094911F J.' 0. J44l4d4i; Cl 0.3418<Jlc (JI 61.601 13.600 O.Otb079 29.3^C 
0.2^6 79^ 0) 0.479l7i;9t Cl O.c 41 u'iO.: ul 117.2 80 to.74'. 0.121422 2d.-.44 
0.222e 121c 01 -0. 42t9'.d2e Cl 0. 4 7 191.12 C- 01 247.147 30.094 O.IOo/O/ I2.42t 
0 •loi'.^QbE JI -0.6288200? Cl 0.1o(6)71E Ul 347.874 19.764 0.012121 36.484 
0.233897o£ ül u.21 loom Cl 0. 11U JloE ul ".2.003 -..206 0.OOJI3O 10 40. 63C 

PLAOt FLAP AT STA JOS 
H1M0NIC    WlAlVSIS Mb-.-fl   AH-SoA SHIP   100»      f   394      CTH      3oT   FLT   481.0      T«   20 

AJ «J CJ PHUC fSUC U/CJXAX J FAEOUF NCV 
U.9997C7.,F 04 
0.2077<.6'J( lt4 0.4'.26l-.lF 04 .l.iiii.ii U4 115.144 114.144 I.OOOuOO 1 4.C65 
0.22J^118C ri4 -0. 26d<i2 U4c C4 a.!-, nuiii M 109.7-.4 14«.il71 0.719007 j 8.13C 
0.239Se29f v- 9 -0.43t3iOo3 Cl 0.2^1772 1' 0, 192.461 64.14» 0.502661 3 12.195 
o .1 .. .    • ■- OS 0.7d949-.lF ^2 0.12 /1761E Ol J /.6J0 '<.'.20 0.0<o<il9 A 16.i6C 
0 .<i'io4*2 7F ul -Ü. U4''02 •IE Ci O.-io 117.4E 01 l'<..379 39 .1 16 0.09<.Bl 1 4 20.324 
0.lo33t97F 01 0. 77869o /c 02 0. U^'.l 7.' 03 143.009 23.d33 0.0^o»o9 6 2-..39C 
0.7364S29F 0] -0.2920703- CJ C.3J17107' Ul 28<..423 40.646 0.U61707 7 2d. 4 44 
Ü.l92oS4'.F Ul 0.13404l8i: Cl 0.234^/23- 03 34.Iv? 4.174 0.098149 6 32.42C 
0.1671F4.F id -0,9t,54 )l Cr 62 0.>1 13013: ^ 241.000 27 .d89 0.0 10402 9 36.485 
Ü.17ü3S20f 02 -0. 1<I61<.085 Ci 0.1.71 io-.e Ul 263.341 26.335 0.0 1UUV1 10 4 L.64 C 

IkB i 



HARMONIC   COMPONENTS  OF   FLIGHT   TEST   DATA 
CASE   It     V«  1G3.5   KTS     n-  1   g 

BIAOC FLAP AT STA 2J$ 
**»    JMIC    ANALYSIS   Mü'JtL   AH-ioA SHIP IOJ<    T n*   CTA   it>i ru «.BI.U    TA   * 

AJ i.j CJ PHI JC PSIJC CJ/CJMA« J PAEOUFWC» 

li .iliitttoi C* 
J.6ll«-t7Jf C) 0.4:*b/H*^? ftl 0.i»i2«<>l 0. U ».'</•» lot.m 1.0000UO *.i;6i 

J ./ J. ■ \ i  ■' Ü* -0.lll07^1£ M O.lHHalt 0« lll.^-.l it'j.m o.9 0oa<>a 6.13C 

J.i->iii4*1f 0« -i;.*Cdl65i;E CJ 0.^ ..'. - .(■ u. lü y. >i. 61.lO* 0.9SiVJf 12-195 

O.l/iS^ail JJ -tl.KUUI«! Li c. ^ J .. ..■ .' : o> <!<:o.a<!4 iu.tul u.iauva 16.260 

ü.6Jiisjoe i)] -0. 1 J'io^il5 Ci 0.  .1 ..■ ' 1 1» Ui it^.u/« ii.it'} J.,    s  ',  Vlrt 20. J2i 

O.iOJlEJlE 03 O.'jC^BÖU^f LJ 0.   >  J ' If. .' Ui Wt.'.Vl ■ i .\ibi O./ul/ol ^0.390 

0 (Mbl i-ot LI -Ü.<iC^0*j>f t) C.6H5 (11 = OJ .  1 -. . 1'. ll.28a J./ •..■1/1 28.'.i* 

o.i^-.cs« L^ -O.^Si»6>lS CJ o.'.^i^OJ^'; Ji ,.■ i. )-.i «J.tl9 O.lvOli 32.>2C 

J.lJöi/iSE j) -0. 1 . JMoi.JF L! 0. IMat»^*! J) . .   . . .  i < . -. .^ w Ü.U /1<I-19 i6. 58tl 

O.H^b5a>E Ji U.  .    Uu  I-.!,' CJ o. ^0J^0',^c ui 124.HOJ !...>. U.l 14/61 10 s^. f.'.c 

blAPC   FLAP  AT   $TA   110 
HAfKCNlC    «NAIYSIS   "llltL   AH- 56A SHIP   1 )J<     T   )<l«     CTA     367   FLI   <I81.U     TA   26 

AJ ril CJ PHI JC PSIJC CJ/CJH*« J FRcUUENCT 

J.dl-.^J/lf o: 

0  .U  1   ■   1 ■        .: u J -lUikldl 1 u Ui 0./*70i.<..F UI JJ9.S01 >...,> 0.380906 *.e*s 
0.I12 2J18E u« -ü.*t«<(092r 01 O.UJJOli: M f.J.-./'> 170.238 0.7 1536» 8.I3C 

J.HSM<;3oC o* ü. 71S-.0»BC CJ 0.19UUJ>£ u* 177.098 59.299 l.OOOOOU 12.195 

0 .5682.a)c C) -0. J2t6<.u'.c CJ C. t. , • ..' i 1 m 209.893 52.A.73 0.1jslH? 16.26C 

J.'./SUijt 03 -O^üS*.»! 7F 03 0.5i)>»>4'; 03 20a . 7-.0 «1.7<>a 0.2 75123 20.32 5 

0 mi UHI 101 ü 1 It, JJJJJVll C) O.^O  '2 It  t: oi 12'J.7ü9 20.I>1 0.2 UUGCO *<•. j'iC 

0 .iuaats'jf Ui o.ol ./ai of CJ O.ilitJiiS Üi Ui.OiJ 2*.722 0.2bl2b7 28.-.SS 

0.32OJ2 79E OS -0.>2u03%2E cl 0.J2 70095 = ui 266.51% 33.31% 0.2btt710 32.520 

0.8^1 7Ct7c J2 -0.1'.792aiE OJ O.-701933^ 01 2<>0. I'.J 2u.7ü7 0.O8ü7«0 36.5a5 

0.788'.!>20F 0^ ü.l62i«aöF ui C. 1 J)6ul3c Ui 115.876 U .188 0.092115 10 '.C.fcSC 

BLADE   CHOHO  AT   STA   10J 
HABiTNIC    AN-L »SIS   MODEL   AH-56A ^HIP   1004     T   39»     CIK     367   H.T   <.81.0     TR   IT 

AJ kJ CJ PHUC PSUC CJ/OMA« J F««ÜUl**C» 

0.227(i;72t B* 

0 .255»'iSoF 0» ü.3<.379<.0= U5 C.39s<.217c Ui 93.714 9i.ni l.UOOOOO ».065 

0.672»C78F G«. -0. 374J9t86 c» . ' /          . i- u- 330.5ü7 lb>.283 0. 1956»5 8.13C 
j.7ai»;<t7t Us -0.5PCol72': M 0. *735.1dE u» 216.612 72.2u» 0.2»670l 12.195 

0.30l7 702f 0« -0.<T«*i6af c- 0.O7H327E u«. 317./ 18 79.»30 0.103360 16.26C 
J.iai73;eF u* 0.66C21 705 CJ 0. Id 135 1« = u* 177.919 35.58» 0.0»u082 20.32 5 

J .6277C0»E UI 0.2718922c 02 0.e232d91i Ui 2.»aO 0.»13 O.U 159Ji 2».i9C 
0.12P776-;t DA ->).3760972 = Ci O.ll.D^lc 04 196.2ol 2a.o»0 0.0 33996 2b.»55 

0.83u9712t ii - J.1S<.7352E Ui 0. 351'.339; üi 193.189 2».1»9 0.02l62a 32.52C 
J.5.71S3%F 0 3 -0.1ll')06 3E CJ 0.-. ■73118 i Ui 181.193 20.132 O.U 13o<.9 36.585 
0.136*35SF 03 0. 68'»357oF U2 0.1J2ü W«c ui 2U.638 2.»6» O.OU3a6ll 1U »0.65C 

BLADE   CHORD  AT  STA   17* 
HAK^ONi:    ANALYSIS   MÜOEL   AH-56A SHIP   100)     r   39«     CIA     367   PLT   »81.0     TH  »2 

AJ BJ CJ PHIJC P5IJC CJ/CJMAX J FREuUENCY 

J.l7j»159f it 
:.>.■>■ 0» 0.23e7671fc C5 0.23705J5E o-. 92.802 92.8J2 l.OOOOOO ».06 5 

U  .  i  .1   "--.,( Us -0.»9658»8E A4 0.il723JlE 0* 303. 7»9 151.87» 0.2519»2 8.13C 
0 .a895450E M -0.1Ü2»996E C4 0.69/101ut 04 lea.»55 62.818 0.29»073 12.195 

0.2i9^C10E 04 -Ö.23P515lf C» Q. i 1 Ml I IE w. 315.080 78.770 0.1 »2506 .'..<., 
d.9759ioüE Jl 3. 7S2rtO.'.»E 01 0.12573J7= 0. 1»0.9II 28.1a2 J.U530»2 20.325 
0.1J3JJ7>,F 0* -0. l->Jj«l 8C 03 C.11029J1C 04 139aluu 56 . 5 1 U O.U »6526 2«.39t 
0.3»06<18t Ui 0.152H»7E Ci 0.37i2»3iE OJ 155.8o5 22.J6a 0.0 I57»6 28.»55 

0.bS93J28F Ji ü.»SJa99^F U) d.lJli822c 04 151.102 18.888 0.0»2851 32.52C 
0.30 30t6»f U) ü.»0C83««t 02 0.3037Ji3£ U) /.5 3» 0.837 a.0 12d96 36.585 
Ü . / ,l'.c.   1 01 ,S't7«05E Cl 0.8165591: 01 l.ä.h-i 1 . . ' <-. 0.0 3»»»7 IU »t.c5C 

1U9 



HARMOfilC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   k     V-   1G3.5   KTS     n-   1   g 

«LAOE   CIIOHD   AT   »TA   7ii 
MAC4JSI:    »»(ALYSIS   HQOEL    AH-J6A «HIP   UJ^     T   J9*     CTR     i67  FLT   <>81.0     T«   U 

AJ hJ I, J PHIJt PSUC CJ/CJMA« J FRfÜUtNC* 
U.Jlls.1/' l)S 
It • V J 0141 f Ü1 j. .,i   . .■.! I.E (:■. L.i. 1 m, lit IN 9* .■'!■< .■..//< l.OOUOOO O.Obt 
a.«*j2jtti 03 -o.lc^^^^aF CH 0.lH>iij9 ov ilit.hl* lio.^l? ■'.. .' i . .1 a.iic 
ü.lT.»<,CduJ 0-, -■).a>ji»4«C CJ U.l >10l<«l*8 IM iiiJ.H/Z ..1 .,, . i J. *.   )H'/* U.IV5 
J .Uo UtoE Ü* - J. oCif'jSi J = 01 O.DJJi'liE M ii^.sifa . / ./ w u.«: Wl6* 16.260 
OWo/^j^sf OJ u.;j^i*}t.5f C3 i. i i • ,',1 . üi lo^.wl) -    . i.i i Ü.1  t/.nW 20.3iS 
i). luiOH-oe 01 -o. «iijaXtfC ltd a. iu 'joi ij 0) i'» 1. II,-) •j7.i^7 ü.v, /, / j 2<i. «'iO 
0 . . ■' i IJ^f üi o. joiröut ii 0. JU^^JJ: QJ l<i7.)0b ^1.072 d.0S^'<17 28.<.i5 
0.l<)1»it f6F 0] O.^^'^ilÜif C) 0. tMJJMe OJ 111.017 lo.<.i«: J . J ■. * K.; 1 J^.i^C 
J . 1 ^ - M i< DJ O.JS'./b^TE L J 0. UStitit uj u   I .  1 .H 7.7^d U.dbl7ül 4 JO.  'Jl-,') 

O.ll7o;77f jj i,. Iro.'rt  .(., Cl 0. .W i 1 l lie 0» ii l.tiuH i .  ..  . / d.UJöWV 10 *0.ObC 

«LADE  TOnSION  AT  STA   131.S 
H»'iONir.    ANiLYil S   ,«rDlL    AH-i6A 5M1P   1007      T   i9<.      CT«      J6T   FLT   081.0      T»   >,<, 

AJ 
J .f .   i • 

-O^d'Jti I 
-o.iiO<: J 
-0.27131 
0 .O'f Of 
0 .<Otl)C 

-0.2J0«t 
0«>«)AC 
0.ll>2< 

-O.Bi72t 

.   t U3 
')7F 01 
ilt 03 
lof a 
Cst 03 
!-•'. 03 
loE 02 
FeF C3 
ill 

Li 
02 

0.lo<i401sF Ol 
0.17b7<>0ac Qi. 
u. l'-. isl tf C3 
o.t 3-.2411E 
0.5C113H».- 

-u.2<>0aaOlF 
0. iCfJ3,J2a 

-0. 7;3<.üoif 
0.  1-.I. . ' w, 

■0. 1021« ■ViS: 

c 
C) 
C) 
Cl 
C2 
w.2 

: j 

C. lJ'il-.aJc 01 
0. ' il . 1*41 J» 
0. 3S «UUJJE U3 
Q.27131373 03 
O.a ) >444*( 01 
U.2->j20<>Jt U3 
0. > .o»lli7F OS 
0.7>>3ui3: 03 
J. I'ttitJ**. 02 
O.-icll/.li 02 

PHUC PS1JC CJ/CJMAX J FREWUENC» 

32.687 32.687 l.OOOUOO 1.06% 
lU.ISS >'.>'. 0.660332 i.liC 
92.23S iJ . Ii-i 0.1 17789 12.195 

179.717 **.929 0.008831 16.<:6C 
«.111 0.826 0.2^215 20.325 

..-.;. 7/7 IO.;9o 0 .UäU JUI 21. 1 '1C 
113.772 16.233 0.1 77121 28.135 
2»'..12> 31 .266 0.217379 32.52t 

2^.UoO 2.87 i 0.02OU30 J6.585 
Idb.ala 18.682 0.jid275 10 1U.O30 
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HARMONIC  COMPONENTS  OF 
CASE   5      V-   165   KTS 

FLIGHT  TEST   DATA 
n-   1.13   g 

BLADE  FEATHER   ANCLE 

MAKJNIC    ANALYSIS  «UOEL   AM-56A SHIP   1309     r   J94     CTH     377  FLT   ',»1.0     TA   11 

A 
0.747* 
u .. ' i. 

-J.iJbl 
-U .bb^ 1 

I . If s- 

3.?iS7 

-3.11H7 

-U.iljt 
-o.irn 

}iif   01 
!*«• oi 
S3bE 00 
C^5l-0l 

J3F-ÜI 
ttjr-oi 

CJJF-Ol 
C-.9F-0^ 
••tx.t-0^ 
fb)F-Ci 

-0.^J-.O7 
0.*0t^ 

-    0.'    .     I.     1 
0.7'. 7^ 7 

■O.istlli 

0.1JC7i 
u.^ '   ■- 

-0.llS-<«> 

8%F LI 
MC 00 
ibi-U 
It*-02 

m-Qi 
SSE-Cl 
l^F-Ol 
JIF-tl 
7<.c-0^ 

;.....',, 01 
J. i.,,■«.,• 03 
o. i,,IM . Li 
0.17ttt<.l 7:-0l 
O.Z'>oS7jji-01 
O.S ^Jo»/6-0J 
G.Jt'ijaxc'Ol 
O.U'>lJ#7i-Ol 
C. .■ > i J . ). ■ ji 

0. i<<il7l)2r-U^ 

PMIJC PSUC CJ/CJMAX J FREOUfNCT 

304.603 309.003 1.000000 «.Oli 
iii.jii i i 1 ..'..-. 0.07^331 t.o*s 
177.idi •j*.i*b 0.0 lii/7i U.C97 

31'<.3<>9 H .,-. i ? 0.0031)3^ 16.US 

lb.SI«! I.itlj O.OO^ibd ^0.161 

JO.bBb i?^^ 0.00OW9 ^^.19* 

lid.SOS i' . < ■'. J.Ul)!»J32 .I../t 

7a.-.07 «.«2* 0.00^-<19 3.;.«;ie 
H'i .iH 11.031 O.OoaoOb 36.^9C 

^J».7l* ^0.371 0.000619 10 *0.3^1 

S'lAFT  MOMEHT 
HAA^ÜNi;    ANALYSIS  HCCfL   AM-46A SHIP   100)     T   H<t    CTR     377  FLT   «81.0     TR   3» 

AJ tJ CJ PHUC PSIJC CJ/CJMAX J FKfUUENC» 
0.7iOO<i77F ih 
J.luj . I31f Ou o. u«uuv«f CU OWd>i»**f Üb lil.ili lil.ili 1.000000 A. 032 
0.blS9t61F Jl 0. 1 J6630Ü5 C3 O.o7i«^-.; OJ 119.701 69-dbO 0.003293 a. 06 5 

J.UiTffbf Oa -0 ^7<i0H78F 0» 0. J^Uli^; U3 236.Oli 7d.672 0.160206 12.09/ 

O.'idObSUE t 3 J jjK-3/6r CA 0. 31 Julu.'E OA dl.oBb ^o,t^^ 0.016597 16.12S 

0.6090Cl^f 0« J icOibOif C» 0.i«!7iJ^^: Qi, i<;.6l9 «.5«:i 0.0iJ322 20. Ibl 

0 .3l7Si.^i,F 0) 0. Uiui o fS OA 0.U30^36: Oi lOi. 37b 17.39u O.0Jb23 7 2A.19i 

0 .2i<i0 loot 0* Ü. l JJ,JO3-.E LA O.^d/Oi'j/t Ml \->i.tio ii .T>i 0.01J986 2d.226 
O.Siba ItiF D3 0, 90 71' lrt>F 03 0. lO1)! k9'«e Oi bS.iiB r.Aii 0.005133 32.t4e 

J.li52litr 03 J 133»lteOE oi 0.13<J6413 OA 9i.7d2 10.6i2 l . l.l..'.-..• 36.29C 

0 . 1 !•. 3 <• c t 0* J u^.^ii^^ a* L ) 0. li yu73 /c Oi /6.Wi ^.oll O.007.-)i 10 10.323 

^ITCI  LCir,   TENSION 
MAKMONIC    ANALYSIS   HUDtL   AH-56A SKIP   100»     7   39i     CTR     377   FLI   iöl.U     TR    11 

AJ HJ CJ PnlJC PSUC CJ/CJMAX J FKEMUENC» 

0.3976C2oF OJ 

0.11C(. U2E 01 -0 7117502F 02 0. 13153uic Oi 212.759 212.759 0.358558 i.0i2 
0.<503Silf j) -0 26dl0j2c CJ 0. 1-. . i . il i. 01 313.013 l5o.a22 1.000000 b.0o5 

0.9i2i IClt 02 -o 22)19^ 7E Oi J. .-.■'. i 3i: 01 217.111 d2.370 u.660105 12.C97 

O.mitOiE U^ -0 iC92l6CF C2 0.51iJri32E 02 232.751 5B.lbB 0.tiU13i 16.12S 

0.32SO7C1E o^ -0 i'j751üäF 02 0. J629H-.3i: 02 2)i.357 A6.371 0.1 53iuS 20.161 

0.2^)5 Ja1'» J^ 0. 511J3 32t 02 0. . i . .1 ü c o2 11 <. 1 s 7 19.J00 Utlitili 2i. l'<i 

0 .3-W,id2F 0 1 -0 27l977dt C 0.27i759l : 02 27(1.159 39.737 0.0 7ld97 2d.226 

J.7',J1 i2ifc ol -0 ISJ2O021: OJ 0.20'>JMoE o2 291.^o3 3a.iOd 0.055631 32.25« 
o .»109 ja7r 01 0. bb5ol   ISt 01 0. 9d-i> (i JC 01 1i/.o/u 15 .29J 0.0<691b 1«.29U 
0.21lit5iF 01 -0. liijbid^ C2 0. lA(i2J)<a: 02 2 79.109 27.911 0.0 3*656 10 10.323 

CIXFI  MUR   FL^P  AT   STA   18 
^».••I^IC    ANALYSIS   MCrEL   iK-56A SHIP   IJJ9     I   391     CTH     377   FLT   idl.O     TR      I 

AJ JJ 

0 .2195ti7E JS 

J .37i 75oi<V 05 0. 301 JO JuF 0^ 

0 .3112IliF Oi -0. llljOdl-.F 05 

J .. 0150126 Oi -0, M0')3ldt DA 

0 ,11111, lof Oi -0. Süjlan1 
03 

0 ,61lB<;2if 03 -0, d2.697oe C) 

0 .5" / r s ill Oi -0. In .1.12!. C3 

0 ,hU r 7',(.f 01 0. <• j i MI ir i,) 

0 • NSMSSE OS -0, n -t (- J j d 5 r Ci 

0 .271.* 7211 OJ 0. (.'.n .1 03c 01 

.' .ii7t.';i'.f 03 -0 773odl<;C 02 

: J P'll JC PS uc 

0.«80»7i«B   05 til.229 111.229 
0.1221112'   05 201.765 112.id2 
0.57i3660:   Oi 2i2.H96 80.961 
0.liV3173i  01 217.397 5i.li9 
O.lJilJitl:   01 307.o95 61.5/9 
0.bJ'j3illL   03 iio.l'fi j I .ult 
O.i>j2«10:   03 161.091 23.112 
C.IUii.i:   Oi lil.ili 30.911 
0.27. IL,J/?   03 1.155 U.162 

19.07 1 0.I2J1111=   01 I 9 J . 5 1 1 

CJ/LJMAX 

1 .000000 
O.25l0id 
0 . 1 I ■ . i . 
0.03I0J6 
U.021/12 
0.0 1259A 
0.0 1770 5 
0.0<3l95 
0.005 7^0 
O.OOtiilli 

J FRcUOEM, Y 

A.032 
d. oo5 

12.09/ 

16.US 

20.161 

2i.191 

2!).220 
n i2.^7e 
9 36.^90 
0 10.321 
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HARMONIC   COMPONENTS  OF   FLIGHT   TEST   DATA 
CASE   5     V-   165   KTS     n=   1.13   g 

Fixen Mim CMono ,    $T* II 

H4C1PNIC    «NilVSIS   ICPtl   Ari-»6* SHIP   UJ*     T   K*     CTK     177   fir   *«l.O     TR     3 

*J HJ CJ PHI JC PS1JC CJ/CJ«** J FREOUINO 
0 1766(50? C5 

J it"t<cf,f o-< J. M  J..   M nf C'j o. rrijdjus oa «i.'ji; rt 1. .!.■ 1 .OJOOiJO *.0J^ 
0 .WiTHtl IM -J S7^',/JiE c 0.1i<J76l° 01 il^.bOS 1W... '. 0.l7ot.0S •.0*S 
0 III nut üb -J lUTtvM l,1) o.iJii'm; Ob .'.   ..  It6 7J.i^'* J./01-iR 1. .. w 
J 1..;    . ! •. ' gj J f . '. IIJ .■<( 01 0.    1   •!   I2ttl| OJ läl.<>U« 2».ill o.uiunl^ l*.U1 
i ,161<icdlE M 0 Sitb^ö^c C3 C. lijuobivc M 10. lU 0 -J.  1 0.0*197i ^0.161 
0 ,ef^.. i-iJt j J -0 l<lJj^JOt u > U. HH liJ«8 OJ J > 0 . H UU bd .<i8ü 0.0 11 i»U ^4.IS« 
J I.'c.'fi'.f j) 0 'J7<!OV-.8C GJ U.  (.■, (!-.Jr 01 10.<!S7 S.«bi 0.011878 28.2?« 
t .IJloCiJE JJ -Ü. St'.-.^O^fc CJ 0««/>ilf4l 01 ^JS.'»'*! I*.-. •#9 0.0 l^«!!! .. . . '^ 
0 ^'oUuC^OE ji u 1 r,   i ,.•  (; u j. <;ü JOJ j^t ul 176.017 ll.ibj 0.00iJ'.7 Jb.^VC 

a «.; i >■. .t^ OJ D 11,1 ..O/if OJ 0. 5<.7j<!.,je 01 »1.310 •..111 0.00. JiJ 10 «O.JIJ 

BLADC   FLAP  AT  STA   »30.5 
HAHOli:     ANtlVSIS   MtTiL   AH->uA 'MIP   ioj(     T   IC     CTR     177   FIT   ".91.0     TR   19 

*J OJ CJ PHUC PSIJC CJ/CJHAX J FKEUUENCV 
u I o .' IV (,!> 
Ü .IOO^<;IOE 0« ■0 i7BJ28i!f M O.UliTiil 0«. JoJ.uTJ JOJ.OTi J.b09i!>^ <..03^ 
0 .ili7i^3E 0^ .1. sao-iduic o« J. ^HiitJ? 0< U-.. ic 37.08^ 1.0 00000 8.065 
0 ,7b 1 ."..! 01 0. UJU^JF C* o.uoir w£ 0«. fc*.iJk ^l.**i J. i .) .■-•) 1<:.C'>7 
J ■■■!<■    S^it 01 0, l^be^87F CJ O.ol )l,j7)t 01 ii.«-. ^.9M 0.1 1/o^ . Ib.W, 
0 ,)•.>» 5 tf^F 01 -ü< I Jtaoj n Ll 0. iliili It 01 .■ . i. . '* ^ ).,■.' . Ü.071«!! . sa.Ui 
J .i«>7t0«l 01 0, 1 J'iJdl'iE L J 0. ill »il«4S OJ I'jb.bbb <!b.»*J d.   1   (.   ^'.H . •.. i .s 
J ,lbt J(<i<<c 01 -J, KCnq^bt 01 0. <> jltOuli 01 <;<!9.^71 ii.lii 0.Ü<.779* ...... ü 

J t.i r. -.t-,! 03 -a. bVj^uosE OJ J.6l<t )3<«2S 0) Ji J.H7J •tk.iiS J.l lo. )<. ).   . .-.rt 
0 ,U*1 Uof u J u bSobtfblf 0^ Oaliti/Hil 01 Us.'.ib i .. J-.l o.a^^j^ 7 w-..   .. 
0 .i7il Hit 0/ -0. l<.Jb971t Cl 0. i .   .'.. IkE OJ .'     . . .   Id ii»*** O.Ü^77>^ 10 <|0. J^J 

BLADE FLAP  AT STA   17» 
HAR40IIIC     »NlLTili   MOSEL   AH-»bA SHIP   1009      T   39«     CTR      377   FLT    «81.0      TR   )0 

AJ hj f.J PHUC PSIJL CJ/CJMAX J FKEOUESCV 
O.blobi 70F OJ 

n.^^m,78F U<t -0 511<.«18F US 0.»>7>03b« M i9J.'.4» ^93.«53 1.000000 «.032 
i).ii^«»^ii a« 0 «•■m ob if Cs 0.J017 7J»P 0« 102.875 51.«38 0.9O3blO H.065 
J.U7«/ i.E a« 0 J«ülll50F Cl C. 1   tJil  M   ,r 04 10.5J0 3.510 0. J«1938 12.C/7 
O.JJJ^tWE ul J. J25<.!>60c Ul o.J3}^7;IP Ul 179.<.«0 ««.8bJ 0.059780 lb.125 
O.lio^^O-.E 0^ 0 ^'«^J97'.c Cl 0. J'J.' J . .^ UJ b7.009 13.422 0.0«7OO5 20.1ul 
'j . 1 '    . ■. / .1 0 t 0. «CSbO-J««? u 1 0.<.tlb*j7? 01 1UJ.752 17.242 0.0 756«0 2«.19« 
O.J(UO I71f 03 0 r^i'-.oo'iF cl o. n4-,-,ij± 01 ui.b r« 15.(82 O.lJSo^9 20.226 
0. Jl-jb Jt'^E 01 -0. 5713 000«: Cl o.b>nii,i 01 <; •.!.<; 7b 30.159 0.1 1 7478 32.25« 
O.I;J6«SIC 01 0. 5U7i'.6r c o. idjn rj« ul lb.07« 1 .76b 0.0 J33«8 36.29C 
0.1aJ-*5^bE CJ 0. JL8<!1 75C 03 0. IsdUbE ul Li.H'm U.I9 1 0.üb2b20 IU «0. J2J 

•LAIC  FLAP   AT  STA   205 
HA'^INIC    ANtlYSIS   MCTEL   AM-ioA <HIP   t0J<     T   39«     CTK     377   FLT   «81.0     TR   20 

AJ MJ CJ PHUC PSIJC CJ/CJMAA J FREgUENC» 
0 lJ2b«t9F Ok 
0 2-.l5t7«? Os 0 509«9I -.P 0« 0.31138)42? M 115.3u7 115.3b7 t.OOOOOO ■..032 
J .'I.' .c   1- us -0 32593 )8E 0« 0.9J36133C us 305.1b» 152.385 U.715816 0.065 

J i2««u(>29c 
us -0, t l.'uüo^E o> 0.2 JH/3J3P OS I'M. 3J5 bb. IU2 0.« 5B9U 3 I2.L9I 

0 ,215 3 3 3lif 0) 0 2«2I29«I: ^1 0.3173>ll: 01 «5.815 11.«5« j.059882 16.I2<; 
u IJ21C23« Jl -0, I7JU2 7 3: C3 0.23JJ27Jc U3 2 2'3. /dl «5.756 0.0 «09 3 7 20.161 
J .171««'.-.f 0_ u Us70'j-.E u.' 0. 3 . 'b^b le OJ 2«0.u J2 SÜ . l0 3 O.OUuiU 1 2-.. 19« 

0 ,111 j;t7c 03 -0. slo53 78t 0 1 0. .31lujJr UJ 28s.9o7 «O.710 U.O 7b«67 28.226 

0 ,9755t 1»E 0/ 0 1 lS7u.'uc ul a.l>..a77-: 03 5o.o J« b. 35s ■J .   ' .  /   w ■, il 32.<5b 

U , 149>rojE UJ 0. SOSCiJUsF Li 0.31JltiuF 02 66.996 1 .««s 0.0« /US B ■i 3b.29C 

0 ,bl83<;51F 01 -0 illl«!«1 01 0.2112333: ul 2o8.2uB 2b.827 0.037«b3 10 «0.323 

I 
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HARMONIC   COMPONENTS   OF 
CASE   5     V-   1C5   KTS 

FLIGHT   TEST   DATA 
n«8   1.13   g 

BlAOt   FU*  AT   ITA   155 

Ht^iuMC    «NM r:>l s  •«i    l I    AM-Sü» SHIP   IJ)<      T   i94     CTR     177   »IT   «81.U      TH     4 

AJ bj 

u.lltttiuf Cs 
O.Si5<,33lf Ü) J. iCOooOet is 
J.lib<,]i'>F U<t -Oi IbilOii' 0'. 
J.,' lr-'  ■,.,.( us -Ü. 73L^69b£ Cl 
J .70J >t 7ot IM -J. ad-JiJ'jJE 0»' 
w.«19«tSuf OJ -0. iUioolE Ci 

J.4 7b J JJIt u J u. 1 toi/'Jl 1 = i > 
O.tOA^tOtF u) - J. lODH^S^f tJ 
J.ia^t ^'iJF J) )1 fjJOU'f I) 

} . Iu*b«<iüf OJ -0. Ji^jüiir Ü2 
0 .l^J-<i IJf C) .). <!1 l Jöf 7F 03 

CJ 

j. n . 1 < /1    u« 
:.. .M.;l 0« 

C. M 71 77jf   0^ 
:..■!>■>■ Oi 

0. 1 I ■ . ■ M Ui 
O.-.lHl'jl |< OJ 
O.tJillTti Oi 
Ü.lbJj'llE 03 
n.tfiilHe   03 

PHUC 

10S.U7 
in. ..11 
196.498 
ii '.1 In 
iOj.ttbi 

19J.0O3 

i^J.79« 
191.JOi 

PSUC 

10D.1<|/ 
Ii9.i9i 

K     I    .-,>     I: 

79.J9« 
Al.til 

27.dt,o 
'.0.09* 

I. .    1 . 

CJ/CJMAX 

1.000000 
0.783321 
0.789)^1 
0.02u>iib 
0.1)4016 
O.U99S3« 
0.1  1.   "t 1 
0.1 V*00<! 
0.0)2368 
0.0 7 7)0) 

9 
10 

FKEOUINC» 

A. 032 
8.U0) 

12.097 
16. 12S 
20. loi 
2Aa19* 
. 'I. . .■ ' 

32.^)2 
36.290 
«J. 323 

8LAPC   FLAP  AT  STA   170 
M4HJNIC    »44l»i>IS   XCOEL    AM- ,a\ SHIP   1009      r   39«     CTP     377  FLT   481.0     T«   26 

»J BJ CJ 

J .l27Sn-.f OA 
0 .6010J2)E 03 0. .■:■-.'.■ CJ 0.e572dJ2t ol 
J , 109I-46OE JH -0. 6llOi<i06E Cl 0.1272JJ7C Us 
0 .2Jl9;21f Js -1). .'  1  ■ ir   /r 13 0.<:j 1261 7E US 

0 .3i5l3C<.f 0 3 -0. 27L77ä6S CJ 0.446)33«; 01 
J .•.J7J7SU 01 -0. 1)16919 = UJ 0.«6JilJJ. aj 
J .2929}d7£ o3 0. 4 /162)/E Ci 0. 19<-»91 7E UJ 

0 .S9 3<.2 70f UJ -0. 1 3402 )o£ C2 0.)9JS7J4e UJ 
u .8) J2S8oe OJ -0. eC3j82 JE u 1 o.)09)3-,o; J) 
0 .8))i,7COE 02 -0. )9Jl'.3'.E 02 0.1O-1177E ut 
u .1003t£)F 03 0. l)S<.bl9f O 0. ldl6047E 0) 

PM1JC 

23.977 
326.228 
186.)0tf 
217, 
1)9. 
137, 
181, 
2ol, 
214 
122, 

Hi 
WJ 

294 
I,) 

PSUC 

2J.877 
164.114 
62.169 
)4.J31 
3».87) 
22.360 
2).899 
32.744 
2J.U)9 
12.21) 

CJ/CJNAX 

0.321360 
0.63)677 
1.000000 
0.219710 
0.227939 
0.196)41 
0.29^02/ 
0.2 99 901 
0.0)1223 
0.092789 

I 
9 

10 

FRfyUFKCv 

4.032 
I.06) 

12.C97 
16.WS 
20.161 
24.194 
2C.22e 
32.2)8 
36. ^90 
40. 323 

BLADE   CHOnD  AT   STA   105 

SHIP   10J9      f   394     CI»     J77  FLT   481.0     TR   17 

AJ • J CJ PHUC PSIJC CJ/CJNA« J FREQUENCY 
0.2.«./Oof lit 

0.32«6727F OS 0. 36 J7)76E J) 0.36)239^E Ü) 84.8 J7 84.817 1.000000 4.032 
a.70J2C<iHf Os -0.t)l.'j)lF BA 0.9Jü2)36E US 317.074 1)8.)37 0.261816 8.065 
0.10)7)891 Oi -0. 7C)/a)2f cs J. l.'/i  ..■!■ 0) 21 3.6Ü9 71.23J 0.348134 12.€97 
0.38 »9.'J/F OS -0. I3i-.496E LS O.slO'OJ«: OS 34J.7)J 8).188 0,1 12)02 16.12 S 
0 .UJ.'ODF Os -0.6Srts/26>: 01 0.12-l7847t OS 212.dS2 42.)ug 0.03)260 20.161 
0.82iet94E ^J 0.93C4980'? C3 0.12>lsdJE OS 4B.)s8 8.0«: 0.033991 24.194 
0.3J97')9F 03 0.31S40J9F Oi C.9JOJ22*E 03 177.9o7 25.424 O.u246)0 28.226 
0.5)<822uF u) -0.6C16S (2: Ci 0.d62S)J>c OJ 2 30.12« 8.766 O.Qi iul 1 32.2)8 
0 .4)47 1I7E 01 0.4)1 «7/36 OJ O.o4ll2d4> UJ ss.d/7 s . 9 0 1 0.0 l/))4 36.29C 
0.3)9))47? OJ 0.47<.664IE CJ 0.)9J«6.1E OJ ...;., 4.11s 0.01641J 10 40.32 3 

ILAOE   CHORD  AT   ITA   Wk 
MtXONIC    ANALYSIS   MOCJCL   AH-56A SHIP   1009     T   394     CIR     377  Ptf   481.0     TR   «2 

AJ 
O.I)))L 
0.111)4 
I . Ill .( 

790)t 
2 9)4 1 
11227 
7u34 > 
4sO 7C 
2461F 
3cJ)3 

0 .)'.ss 

• •I 
121 
s'.f 
I7t 
9)F 
ssf 
tLf 
24E 
84E 

)1E 

C) 
Cs 
OS 
Js 
OS 
OS 
OJ 
01 
OJ 
Oi 
02 

uJ 

0.2184b<l2E   CS 
•0.721 7 :!8F 
■0.141111n 
■0.18)36SdE C4 
0.3oe)6:>2F C3 
0.212)08)7 
0. 322898 7f 
O.i4Cl4)0,: 

O.ZlCii 

04 
CS 

02 
Ll 
OJ 
C! 

0.3S44OU0E    C3 

CJ 

0.21dd638E 0) 
0. 79l2u21e 04 
J.J),)/H, 04 
0.34 17 JJOC 04 
o. i 1  , . 1 ' !■ 04 
0. 'uJ7il7€ 03 
0.i4j3«>2F 03 
0.41 <dd«jc 03 
0.4>74Jai; 03 
0. > < 1 • 1 1 . OJ 

PHUC PSIJC CJ/CJMAX J FREQUENCY 

86.))4 86.))4 1.000000 4.032 
29s.666 14/.331 0.362902 8.06) 

190.134 63.1/4 0.366938 12.097 

32 7,891 81.173 0.1)93)0 16.129 

164.633 32.927 0.0)3^01 20.1*1 
1.394 0.266 0.0 3Sd9) 24.194 

14 3.770 20.)J* 0.0^4962 28.^26 

125.d96 I).737 0.0 19183 32.2)8 

37.448 4 .16 1 0.0^0922 36.29C 

81.742 ..,■'. O.C .8209 10 40. 12 1 
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HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   5     V«   165   KTS     n«   1.13   g 

BLADE   CMCRO  AT   STA   255 
MiK,.-,IC   ANALYSIS MODil   in->t\        SHIP   IJ.-V 
0«MUl   CYCLIC  LOA^   •     C.«221135   C* 

T   »*     CTK     IM   fiJ   Ail.O     TR   22 

1**3   PJSI IICN   uif.) (,.-•2 

AJ »J 

J .20<.7i05e Oi 
J .2)7i l^jf J> a. isd-,itir. c- 
J .lübl l-. > M -0. l44ii«2U c 
J .HlvsClf Oi -J. i7i;d/ir 01 

J ■ li2 1 ttlil Jt - J. /U^SOJS" n 
u . /  1   "    '  r.  | 01 -0. V<2(.ii5 = C2 

0 >M04C2tE U 1 -0. «Jo»,1 It' d2 

J .l<CVi'.<.rjE i, J 0, IS-ill-t NT 01 
0 . !!>   /I (:.' -1 -u. tu t'.Otbr bi 

J .^J'.'i'It.t 0 i 0. 2<jCi /■•■Jt Oi 

J • io'i'iT^Jf w 1 Ü. IID'.JJCE 01 

LCAO/IN   uSfl 

CJ 

0.1124>iaHE 0<t 

0« 2 i-«'.iu(«dc o» 
0. i , I , >IJ- 0<> 

0. rtlila44( OJ 
0. IttJ iu lie ui 
:.>.'. i <J«E 0) 
9.l«2ii-<*E Oi 
0. 1>JJ Ivluc oi 
0.2ijTl2}i Oi 

-kiioa.oü 

PHUC PSIJC CJ/CJMAX J FKEuUf «* 

:W.,..r HT.,*; 1.000000 <>.C12 
i'Ju.ii2 Ibi.lSu 0.iib2l4i ■.0»i 
H-..i»9 Mi 72J o.^^on 'J 12.097 
iiJ.oOi di.JUl 0.280790 10.12' 
tat.Si) lu .  ,t. / O.Liltii 20.1bl 
r- . . i. ;.j •j'l.llt 0.OLUOiO 2*..19". 
lS».o?9 22.}2o 0.0789, 1 28.226 
21-..uM 2o.(io J O.J^u/Ub H,tit 
<./.•<«: k.iil Ü.üo W 3. ib.29C 

l«!».1««? 1«.M . 0.0 •.f.l <« IÜ 40.32 J 

8LAPE   TORSION  A'    STA   151.5 
H*fc40NIC    ANALVSIS   MOOLL   AM-ia* SHIP   130« 
Owt^ALL   CYCUC  LOAD   •     Ü.»b77;BF   C4 

I   19*     CIR     177   FLI   -.81.0     TR   »» 

lECJ   PJSITICN   USEO (.".Q LCAD/IN   USEO 12)30.00 

AJ IU CJ PH JC PSIJC CJ/CJMAX J FREQUEW» 
J.b777<<i'iE 01 
J .JoM Klt,f OH 0.1TW721I C<. 0.3l90-.JbE 0'. it 466 32.468 I.OOOOOJ 4.U32 
0.llbO<i7t.F 04 0.1811209c 04 0.,'l  ) il N~ 0'. 122 093 bl .047 0.bB4920 8. Obi 
J.7t,l ll^cl 0<: o.2J//9bi; 01 0.2't9utt2ic 03 72 .2t>J 24.0ai 0.0 76260 12.097 
)..'.' '..:.; 01 -O.lllObjof CJ 0.271U iTri 01 204 227 41.017 0.063142 lb.l2S 
0 .bl9923HF OJ 0.3lä9l9»E 01 0.ul9 931 )E 01 0 294 0.049 0.19*111 20.161 
0.1 Jo9!:C5F 02 -0. 2ee-.M8£ OJ 0.2JJ6<il tc OJ ^b7 ait 44.^39 0.0904/8 24.194 
0 . [1 <- ■•■ n 01 O-itsTlod' 0 J 0.42 <2 1 Jit OJ 114 IU lb.i9b 0.1 34iji2 28.226 
O.moMlf 01 -0.7bj«:21S:: OJ Ü.7bl9öjj: OJ 2b I 313 32.664 0.2 J8830 32.24f 
0.98ib^C8f 02 0. VW )ü. u C2 O.U32212£ 01 29 490 3.2// 0.034468 J6.29C 
0.b989<.r-,[ 02 0. 1 .■•.!■.■ i 02 0. 71JJbb2t: o<; 169 490 16.949 0.022/8 I 10 40.i2i 

13k 
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HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   6     V-   1C5.5   KTS     n»   1.U2   g 

BLMir   FEATMER   \tlSLf 
MAtloNIC    tN'.iril S HUPLI   *M-56.\ SnlP   lOOt      1   i9<i     CTR     j»i   FIT   trti.o      In    11 

tj 

u .utnuf 01 
J .^ri^iC'.E 01 

J .JJ9 I ?i■.^ OJ 
0 .ItoOJUC CO 
J OS^ . I c .' 01 

J • li^O UMt' 01 

J .lt»>iC»Tf< 01 
J ,l*tT429t< 01 

J .»^•(l lU6t- 01 

J o >'.•  . 1, ' Ow: 

J .*u6;r>?i;f 0) 

■OaJtl^vulf    Cl 
^o.Jd•i1^^^^ co 

■ J.«iJ'.1'.7ir-tl 
-0. U^ilMöi-Ll 
o.so^ü/3e?-üi 

-O.H<t7/lf.E-üi 

-o.s7s^i >sr-tj 
-O.SSTd'JOJE-O«! 

C J 

O.WllOitC   UJ 
ü.iCtJojiE oj 

0.lJJ7<!-.dE-01 
U. 1^. .1   M.'       (U 
Ü.ll>.iji5E-ül 

PHUC PSUC CJ/CJH»X J FKEUUfNC» 

JJb.Ci^^ JUb.O<l^ l.DOOOÜO <..U5 
t2i.l(.h in..a.; O.U4^58% b./iC 
IM. Ml 59.570 J ..J ,    MI /H !<!• J*b 
il-y.^li 7b.Hbg J.01Sl)<»i 1 '.. •■■.1 

il*,tii <.^.«57 O.OÜ^oW ^0. •>7b 
I'JÜ.MJ ij.J7>) Ü.OU<iOl 7 ft.bHl 
. i ). i ■. iJ.lZu J.ÜOJb)! to.bO/ 
it..... . iU ,i*l O.OU^V^tl ii.^ii 
1H>.1>« ,'■'.'11 U.OOlsui jT.Ci? 
jr^.faj .  '..M U  -JUi/  )1 10 <.».i^ 

S'^FT  MOMTHT 
MAS^t^IC   ANALYSIS  NCJEL   Ait-jb* SHIP   UJJ      f   39*     CTK     Jdi   ELT   '•cll.0     TK   16 

-0.<.»<)'< 
-J.^oOl 
-3.il* 7 
-O.J*^ 
-J .'(.'b-. 

J .bitib 
O.TiOi 

-0.3J>-^ 
0.7^3 7 
J.libt 
J.*<)•.<< 

J 
COlf 

7jiE 
1UE 
(.".oF 
7toE üi 
tU! 0* 
tloi 
JSlF 

04 

o* 
n •> 

OJ 
Ü) 

0^ 

I'iJt   03 

BJ 

0. li-<ii7<)F U6 
U.1".1'M, H 0* 

-0.357t.lT.c 0* 
0. SlJ'j0 7Cf C* 
O.Se7H3^e C* 

-0. <<io»:lj2t Oi 
-O.i^^ltfiOT 03 
0.*3j337bc C3 
O.lbWJdlc C 
0.o3o^lolF 03 

CJ PrtUC PSUC CJ/CJM** J FREUUENC» 

U.^7<>71E H is/.bbi li^.bdk i.oooooo *.115 
O.^^U^ldi M Ul<iM uO.bl* 0.007*5/ k.^iC 
Ü.t*tH.>l\ O1) «fe.^il 75.*lü o.itvibS 12.1*6 
O.jtl t-i^li 0* 100.^V7 <;5.J^7 0.0 U'W * 10.4*1 
O.H Oiui >': M B>.'>9> 17.114 o.O 30*0* <> 0.5 76 
0. IS 10 ltd: 03 v,,   ..  . -. bd.77l o.ao^iB 2*.091 
0.3011*1 K 0* 1'3 7.>',8 ^u.79i> u.U 10355 it,007 
0.^-.37JJJ: 03 30.«^i i . i.   , o.oo^ud^: 1 3J.S2i 
0. 1 l,i »JjL M '. >. . ..i J.Ul J.OOboJ 7 9 37.C37 
C. H/l JoiHf OJ ■.«.../I H.JVS 0 .oo^'y 7 5 10 -> 1. 1 5 <l 

PITCH   LINK   TFNSION 

HlOiO^IC    «NALYSl S  MOL,EL   «H-5b4 SHIP   1JJV      T   39*     CTR     3d3  FIT   *B1.Ü     TR    11 

»J BJ OJ PHIJC PSUC CJ/CJMA( J FREUUENCY 
Ü.*7?;C87f 0) 

0.376*1506 V,..' -o. kfCt'llCf i i 0.^9i!»*l >F 0) ./'.■,<)> 277.*01 ,■■■. s i. ■,. *.lli 
J.^liltfdf 01 -0. 3*i.-.6)d( 0. t5 «/dt9C 1)1 300.b*3 15J.*il 1 .000000 e.2U 
0.2<:S77W£ UJ -0 2 5t".71 !£ C) C.itj7JJo: 03 227.nl9 75.9*0 0.7*9151 12.3*6 
0 .31 /-.CduE OJ 0 5ts I j'ibr Cl C.i^tvjii! 01 170.dä3 *2.7<!1 0.0 70bd6 16.*61 
0.897 IU/* 02 - J 27dn97o£ Oi 0.   '1 /!. J5J" u<: 197.^66 39.-53 0.2UÖO1 'J <rO. 5 76 
i,tilt tOH 01 J 1iSootOF Od J.lü«5* 7^t Uc' 10l.d33 17.,7^ 0.0 Jold 1 I*.691 
o.37o2tt>0f JO -Oi *tC'.*dlF a C.t^O«»>lS Ut ^69.*o8 31.*9d 0.09^56* ^d. £07 
0.1(0*IUE Oi -0. *t^l59-6 Cl J. 1 ',,.«. iV 209.957 2b.2-5 0.0*12*9 3i.S22 
0 . lo^Kt 1*1 01 -0. *')*o9jcC- 11 0.  l./lt^' li 01 212.b7U 23.b31 0 . 0 I « 5 1 d 9 37.C37 
OAltdcui 01 0 1305^93^ w C.^^Ji^jJ: IM 1*1.167 1*.117 0.ü*d577 10 *1.15^ 

FIXT"  HUB   FLAP   AT   STA   13 
MAUVJNIC    ANALTtll   TPH    AH-SbA SHIP IJJ.    r  34*   CTR    383 FLT  *ai.o    TR    I 

4J "J CJ PnijC PSUC CJ/CJNAX J FBEwOfNCV 
J.*/l7*7/f 0* 
0.6210 79*? 05 0.30101 JdE 05 0.u9JldJJ!: 05 15*.1*2 15*.1*,! 1.000000 *. 115 
0.2 30 I 125« Ot -0.1 JOUl 9« 05 O.I3d723d= 0. 279.5td 1»9.77. 0.2 00990 8.. 3C 
0 .HltOtlll u* -0. 52i,/5d2r c* 0.7213J2J« 0* ..',..  17 /5.*0u O.K*5o9 12.3*6 
O.litl'.W 0* -0.69*71 n ic Cl 0.1 «le 71 IE 0* .'O'J. Jül 50.090 O.02il'<30 16.*61 
0 .1**3 3SiE J* 0.5J20d ^c 

C2 0.1**.3 73' 0* 177.dd9 3J.57d 0.0209^ 7 20. 5 7u 
J.J2*7tT3« Jl 0.* 7/5 ti*£ C3 0.)/dj«u<E 03 5 5.70.: 9.20* 0.0003/6 i*.t91 
J.535o't-.t 03 >,. t L*3*O 7E 03 0.5/ J/J.2C ul 1>2.*I0 Jl.773 0 .0002 70 28.60 7 
J .2o50.JJF 3J -0.2 751 jJOr 11 > 0. 3d21 32 tc OJ 313.905 39.2 3d 0.005537 32.S22 
0.9o0 »CtSt 03 0. t95d5'**' 02 0. * Jl5j.,!c 03 *.*17 0 . VII 0.0 13092 3 7.1.1 7 
&.6b59|7*E 0.' -O.^S23225t C2 1. UUtili 02 3 36.300 33.u30 0.001U5* 10 *1.152 
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HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   6     V-   165.5   KTS     n«  1.U2   g 

FIXET MUn CHORD AT STA 18 
SHI» 10J4  T JV*  CTR iti   »LT «tl.u  TK  | 

*J BJ CJ PHUC PSIJC CJ/UNAX J FREdUENCT 
a.iöbnt<>i Jb 

J.-.»! JCl>.f 01 J.. i.'i''.'^ OS Ü.   . ) )' W .r 01 20.217 26.217 l.OOUUOO t.ll» 
D.i>7^.,J'«f 03 - J. iaodo^K db O.iaiU»!! at M'j.lbO 1 ./.,/■, J./54218 tt.23C 
0. l^lbf cf Oi -0.1 76lH8r o o.iitin IE 01 .lil.ilS /u.^ W J.^H))« ; 12.}4>t 
j.iio.i^ir J3 J.SS-i03t7f i)i a.^Ji1^JJi OJ Hl.'is j . J . . , ) Ü.02UU4U 10.461 
J.»3Jutl.'C J^ -O.i^^tJOJe OJ :. . u i i w ■ 0^ w:ju.oav -.l.J7tf U.00tü2i 20.'j7b 

%.>«IJJJJM OJ -o.ijj..u^i ÜH O.lblKiJ* 0« 2J:>,6(iO J1.2 7 7 J.ü  -M j'.ü 2*.611 
J.lJJ<!SJ-.[ JJ d.^osibl 7E uJ 0^7./»I 7 = U) dJ.9U U.'VUd Q.U^Ü27& 28.807 
i).}l«)f2<f 01 -u. i ToiTU' C) 0.a> 12 i lac OJ ..i.ii/ W, lu J U.Oli/tJ i2.S2 2 
O.lllV'toE i)4 -Ü. l-.7eo-.(lF Ü-. O.ldi'.Sifc 0» J07.1^6 J«.12» Ü.OJdi76 J7.C37 
ü.l%0li6(.E 03 -0.o7JüJ15r 01 D.bftJTjlC UJ .•.'..., 2a.2<i'» J.O I •■. » 7 10 kl.lii 

BIAOE   FlAP AT   STA  150.5 
il"«   ,1.    ANAL V^IS «iQEL   AH-JbA SHIP   IJJ<      I   194     CTA     381   Fir   41)1.0     Tft   19 

A 
0.1444 
0 .6134 

-0.28-»') 
3.1241 
0.T3-IS 
0.8Jo4 
Ü.'äol'» 

-O.llie 
0.3-.27 

-0.I2J-» 
-O.IüJC 

J 
J2E 

t70£ 
t2 7f 
«iloF 
lllf 
i>lE 
t7oE 
i7IE 
ceoc 
tf.'F 

04 
OJ 
u-. 
04 
03 
C2 
0^ 
03 
vi 
03 
02 

RJ 

-0.1fc3'J'»2 
J. o. v u J 
-j. i ■. J •;.■ 
0.144*32 

-0.381376 
-0.36iJ1t 
-0.467-.0'l 
-0. 13SJ13 
-0. >C!l70l 
-0.b4<;404 

IF C4 
aE 04 
IF C4 
OF C3 
lc 03 
1C 02 
7F CJ 

2c C3 
If 02 
9E 02 

0.3 
0.63 
0.23 
0. 7-» 
0. J3 
0. 4 t 
C. 3 J 
O.Jo 
0.12 
C.67 

C J 

. 'iw/l 04 
1/137=  04 
MttJt 0« 
t4 IJ2£ 
>.443*E 
a2 J->J: 

PHUC PSIJC C.I/CJMAX 

oJ 
0) 
U2 

Ho2 l€   OJ 
H.l 7: 
-.7/32- 

0) 
03 

27'!.»67        271.567        0.535130 

Ji..,- 02 

114.0ol 
57.127 
11.U51 

277.S17 

256.207 
33/.tt7d 
.-..l.i 

255.115 

»7.43J 
11.042 
2.763 

J5.571 
56.171 
36.601 
42.235 
2t.S/a 
25.39 1 

1.000000 
0.3J3104 
0.109247 
0.083100 
O.U 13574 
0.072767 
0.J53637 
O.O 16010 
0.U01715 

I 
2 
3 
4 
5 
6 
/ 
a 
■> 

10 

FKEuuENC» 

4.115 
8.23C 

12.346 
16.461 
20.5/6 
24.til 
2b.607 
32.12 2 
3/.137 
41.152 

atAPE   FLAP AT   STA  171. 
HAM  I1IC    »NIL VSI S  »UntL   AH-56A SHIP   1J04      T   344     CTR     381   FLT   481.0      TR   SO 

AJ nj CJ PHUC PSIJC Cj/CJNAX J FREOUENC* 
3.1300U7F Ü4 

0.22l4l4ir 04 -0. 3H-.022 7E 04 0.(>2 12 J/3E 04 213.637 213.UU 7 0.9 5664 7 4.115 
J.l63155jr 04 0. t J/25d'.c 04 0. j5/d33i; Ü» U-.. tui 52.181 1.000000 8.23C 
3.2187.1-.f 04 J. 4 n •< '-■ 0) 0.22 l/32u£ 0, 12.lu3 •..054 0,340150 12.346 

. ^ .   •    JCil „J 3.1 /11822E UJ C.-.dJJOt/l: OJ 158.016 31.5^4 0.0/3016 16.461 
0 .130 /e3)F Ot j.45703Jüt: 0) 0.4412b J/3 01 138.239 2l.u52 3,073162 20.5/6 
0.3-.69473F 03 0.4211209= 0) 0.3O2 J33 = OJ 124.4i| 21.372 3.0e3041 24.611 
O.l/ln/Z'.E J) J. 463u J-,11 = ÜJ 0.. Ia2 / Hi OJ 113.231 15.748 0.0 73'.45 28.80/ 
J .6 J97S73F 0^ - J. 357oi7Cc Ji 0. 3j/3iiH j=. Ji 23ü.7o5 32.018 0.053847 32.122 
J .5ul >'. )LF 02 -0. 1 Ufj.Hi; I ) ti,lijlj*ti 01 ^1u.051 32.162 0.31102 7 37.03/ 
0.12 7 J<01E IU -0. oulo/1 4r C2 0.ja51l8/= 02 212.^10 21.2*1 0.013164 10 4|. 152 

BLAPE   FLAP  AT   STA   :0S 
HAHJ^IC    ANAL »SI S TO« I.   AH-36A SHIP   1301      T   394     CTR     381  FLT   481.0     TR   20 

AJ SJ CJ PMIJC PSIJC CJ/CJMAX J FRUOINC» 
3.l345f44r C4 

0.2414 Hit 04 3. 5/S3461E 04 0.6-.a7133c 0* 116,611 Ho.ull 1.000000 4.115 
3 .2H UC41! 04 -0. 47oJ8-.iE 04 0.53j.2l/c 04 333,417 133.208 0.850202 k.2iC 
0.21 /O'.tif 04 -O.O04/2 1 if C) 0. ^31.13 JE M 203. 14^ 66./HI 0.356450 12.34A 
0 .635 »COJF OJ -0. 3861500,: 02 0.630/2343 01 336,623 84.136 0.101265 I6,4öl 
3.2612412F u) -0,43l42)IF CJ 0.32l3o<7; 01 300,058 63.J12 0.0 80 40 0 20. 5/6 
O.lloUtJE 0) -0. 35512'.4F Li 0.3122O14E 01 35 3,4 3-. 5 8.10 4 0.048126 24.611 
0 .144'., 14( 03 -0, ISe/'.'.-iE Li 0.42221 lac 01 293,033 41.421 3.063085 2b.hC/ 
0.48J3'.33C Od -0.2 721 /8/r Cl 3. .Jo3 17l = 0^ J5o,712 4t.549 3,0 0 741 7 12.S22 
3.lj55t5Jt 02 0. 2541213( o2 b. 1321133 = 02 123,101 1 J.4J3 0.304670 Jl.til 
3 . /-.I 3411F 0^ -0.136I1A2E i I o. /•.2i3.,.e 02 102,316 18,260 0,011440 10 41.132 
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HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   6     V-   1C5.5   KTS     n-   1.1*2   g 

BLAnC FLAP AT STA IJ$ 
M4MÜNIC iNUYSlS "OOfL »M-S5« SHIP   100^      T   ill,     CTH      >o)   FLT   ■.ul.u      TB     * 

*J bJ CJ PHIJC PiUC CJ/CJMAX J FREUUENCV 

0.1HHU6E UJ 
O.lll T'.O'if U-. 0. Jo^U^tlF »1 g.^iiiiSI* OH Ul.uV» lU.KO1» l.OOäuOü «.US 
0 .ID* (iCr 1)4 -0.^ Z* (V^J? OS O.ilttitJti 0«. ios. J^". 1 ■•. ..o j 0 .»(,•.<-.'* s.^ic 
0.lr<b<»7'>-i Cs -O.bOloilHf 01 0. J J^oJJoF M 2ol.JT» tt.lvz .).•.■..■,,.■ 1.. .-.., 

Ü ,*i4i UVl 01 -O.^ooloJSF 01 0. oa-<Ji f«t 01 136.1^1 rv. . ,m 0.ltl<.i!> 1O.<I61 

O.Ui ItPT* 01 -J.b'fi.oll.J* Oi Ü.u4 lu «coE ul ibl,**! ti^.^a« 0. 1 I/J, ■... /Ö.i7i> 

O.lO'ii'.Hit Cl -J.ilS/Oi'.E Cl 0.^».>3 ■'07; 01 fti.tbZ *0.>9'« ü.ü597üfa Z^.tSl 

J.3ia7'«>"E 01 -0. JOlO".?!!)!; Oi Uat-ljl 1 ifE 01 Jtl>.»il }<.*Üi 0.1 ^OlbB <!tl. 607 

J.JJ7>77'.F vl -0. 1 J'-.-.«.-. 7c Cl 0. iJ'tliiJi ul iij.m «•i.«:/'* 0.0cOl<.J J^.W^ 

J . t Ib'it'iJc 01 -O.^oCOOblE LJ o.^i^^^o<^^'■. 01 2t*.iii i^.j»i Ü.Uo9264> 17.bi? 
Ü^tHlSSf lit j. st mode u 0,12JHJ1C 01 111.197 u.ita .).)..•.!'. 10 «l.lkj 

BLAUE   FLAP  AT  STA   270 
HAMJNIl    «NALVSI S   »aPEL   AH-So» SHIP   IJO(      T   i44     CTM     lol   FtT   «.al.o      TR   Zb 

AJ 
O.2o7'.7e7f 0* 
0.ifllO«i! Oi 
J.l'ilutUl 0<t 

-Ü.l^lilJlF O* 
o.eüdo^of 02 

-0.2JJ-.ti5t Ci 
-0 .•. ' l s ? IrS Oi 
-0 .«l(>t>i70E 0) 
0.93JO isu 01 

-o.r>i2 isszt 02 
0.1iolS7lt 02 

hj :J KM JC PSUC CJ/CJMAX 

a. ICltW*? (Ht 0. mwiit! 0* 7ü. 01« 76.018 0.55*019 

0. U'.O'.ISF C 0. ItH/uJjs o» i2i 049 U i . - ■ J I.OUOUOO 
D. '. JP»l'. it Ci 0. i* io.>^e u. 197 2't2 65, 7". 7 U . 7 HO 1 7 5 

0. .   M,-  .  >;. Cl J. •»(ij>j7ie ol 2»J 249 70.074 0.2S»t»4 
0« ".1 J6S90E 01 0. .5^7 IjtiE 01 2f. 1*J •.J.Ü >J 0.242246 

0. l7L22 7t: Cl 0. > J7d>j7c 01 loo -.16 2b.7i6 0.2676il 

0. 22l''.J>7E Cl 3. •.7JIJI2': 0) 20» 7l<. 2 4.il4 0.2!>0<i04 

0. ••b'.OO.tlE CJ 0. «u<0477<: 01 271 l<>tl ii.d9<t 0.2**571 

0. 2 /cia7b': Cl 0. 2ijnlJc OJ 251 5>«* 28.*** 0.1<.9<l2b 

0. t-.<.ju2Sl; 01 0. lüVli97; (M iJ7 ol7 il.7u2 0.006913 10 

FSfUuFNCV 

t.ltS 
d.2iC 

12.3*6 
16.1Ü1 
20.476 
2*.691 
2d. tQ7 
>2.i22 
37.1-37 
tl.llJ 

8LA0E   CHO«D  AT   STA   10J 
MAMJNIC    ANALTSIS  ^OtL   AH-soA <M|P   UJ'      7   344     CI8     lb!   FLT   481.0      I»   IT 

AJ nj CJ PHIJC PSUC CJ/CJMAX J FKtUUENCV 

U.2.'o5'.f.f 06 
0.22>,J.'22F 05 0.  M.    MV C 0.2401*32? OJ 17.2dl 17.281 l.OOOOOU 4.115 

J.l^K^tT.F 05 -0. 17.-,118? 0. 0. 2 »'•4 07 7': 05 il2.4u8 156.234 0.975142 8.2 1C 

0.17u J4C5F 05 -0.9".3'.ü'»S3 Ct Ü.2JJ2J2Jr 05 ,Jd.l W 69.1/7 O.d 32643 12.346 

0 .'I<..JC55£ 04 ü.2S<i4912E Cl tf*-Ji*Jli 04 i.l u J. Cd 0.104218 16.461 

O.H'iO<.7>-!r 04 0. 73'i^o2lt 01 0. l-t-ii iti- 0. 1,1.11', il.62i 0.002410 20.4 76 

0 .9ü<.0 32JF 01 0. tceol -IOE 01 o.io rtviti M 154.104 25.o84 0.0444B0 24.091 

0.l993i'.JE Ü4 -0.7Si569»5 at 0.ii»>2.13 M ld2.J97 26.047 O.07dd4J 28. 807 

0 .9d75c.7oE 01 -0.1C528o5c Cl 0. Hilutli 0» 186.085 2i.26l O.OflJlo i2.922 

0 .si JJC 7iE 01 0.7bt98«5E CJ 0.33207103 ul 62.301 6.922 0.0 06694 il.lil 
0 . lo5oc I .f 01 -0. 7S.»o-.CF Oi 0..10«1JH? Ol 25d.l74 24.dl7 0.033671 10 41.152 

»LAPC   CMnnp AT  STA  174 
MASONIC   ANilYSIS MtTtL   AH-»oA SHIP   IJOJ      T   394     CT«     Jdl  FLT   481.u     TR   42 

AJ OJ CJ PHIJC PSUC CJ/CJMAX J FKEäUENCT 
0.1628*64» 04 
0.7502';t5F 04 0. 71*7059fc Ü4 0.103967*? 05 43.808 *3.d08 0.61272» 4.114 
0.9J9i;63E a* -3.1431316? c5 J.    1',    TL.    1    )■- 05 302.35d 141.179 1.000000 8.23C 
0.128227sf 04 - 0.22'. 708 d? C 0.1331913? OJ 189.V39 63.313 0.767274 12.J46 
0.4J47i7r.fc j-. -o. 8U71025I-: Cl 0.112 /J3JL: 04 348.7 19 87.1(10 0.243222 l6.*bl 
0.1 ldb(21F us 0.21Cltl«i 04 0.2«li65lc 0* 119.4*6 ,   > . w J 0.14224/ 20.476 
0.3310352k 01 0.11l.d22F 0- 0. 1161(74? 0. 7l.**B 12.^41 0.066480 24.691 
0.1804475F 0* 0.1IC7915E 0* 0.211 74133 04 1*8.*32 21.207 0.124796 28.807 
O.*10 1 )e7F 01 0.14L00S1E Cs 0. i ..■.', i <• U4 10 7.U1JU 11.367 U.OBoll 7 32.422 
0.ij4St79F 02 0.1376148F 04 0.11/7267E 0* 92.310 10.257 0.0all68 37.C37 
0 .3939 ,i,l 01 0. 29t69 (2fc 02 0.39>O3*2E 01 *.10 7 0.431 •'. ' . i. .. I 10 41.152 
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HARMONIC   COMPONENTS   OF   FLIGHT  TEST   DATA 
CASE   C     V-   165.5   KTS     n«   l.li2   g 

IIAOE   CimRD  AT  STA  IJS 
MAPXnsIC   ASALVSIS «('PEL   »M-bo» !MIP   liim     T   H<t     CT*     JKJ  FLT   *dl.O     TR   i2 

AJ 
'J .t'J".C [.-: ,11 

J.J17 »<;<.jf C4 
O. JJti^JJF 0« 
j . • < .■' ICTI Ü- 

d.l WJttsf Ü* 

O.it-titZtf L j 
J . i ,-. i iiittf OJ 

0 .•4|<iA9jf 01 
j . i )1  f .,■,-, u i 
3 .c>v^ JC / .! o<; 
J.^Tdü^SOE ü^ 

HJ 

- J. ^u-.-..'>j. ' OJ 
o.'i'.e/u/F ui 
Ü.^J^bJJlL ci 
O.UCIblSE C2 
0«Sll<il8T£ C3 
J.bUM'jU Oi 

-O.l'.t^JüflC Ci 

•LADE   TOnSION  AT   STA   131.» 
MABM-iNlC    /NILVSIS   MbOn   «M-adi 

CJ PrtlJC PSUC CJ/CJHAx J FUEyUtNC* 

D.^JJ) )iJt M <I).4TI ^0.*7l O.i'iWdl 4. US 
O.iulliJl! ov lt«.kki 11/..'OJ 1.U00U0Ü B.^JC 
ü.   .1 l   /,  l.'c o* i '-...o bo .lal 0.8bl6*S 1.'.   1-.6 
0. t i . n u « ^^ i'.7..17J bu .lud J..'. 1.1 /,. Ib.Sül 
0. iJ^JMiS kM 1   M   . 1 ■■.. .->..■ i ü.<; fuvtu ^0.1/6 
O.iu )Jal JL UJ 61.1<!) lt.1B7 ü.iood9<; M.t.'il 
0. J )<;jJJJ: ui 1 M..'.« .   . . .o'. J . I   .1 /n 1 la. bt) 7 
O.i HHiie UJ I.' i. j .1 11.06I> O.W/ZO'. i/.Wi 
0.olio >ü/c 0> ■»(I.VJ* 10.717 0.1 JJJIIJ 37.0J7 
C. i ; MJ n 01 ^»4.J>« i>,1i* 0.0 J<Ni7 1 J <.1.152 

'■u > i JJ,   r i .* TTR     J8J   fLT <>ai.ü TR   -.* 

tJ MJ CJ PMIJC PSIJC CJ/CJNA« J FBEOOFNCV 
U.l<iSS<llf ui 
0.<H7'.-tuF ui 0. ^H^1Q7BF C Q.-tlJiiSfS w. fi.52i ki,iZj 1.0 00000 «.111 
0.1uO 1 It^t OJ 0. ^<IJJO«OE *-'• C.<:'jJloJdc 0* lU<!.4Jd 11 .'ib J 0.60902* d.2JC 
a.inu'.st 03 -0. 2'!L77'i^E OJ 0.OJO^75SE OJ iJJ.710 1 U-.'-.l O.lbOlSJ 12.1*6 
O.flUb l<.St OJ -0. Jitbll.E OJ 0.-J7o»JHE 0) 200.797 iO.199 0.230028 16.*bl 
i.l,. 77^F 01 0. 7v;(<oJ^f 01 C. 71'JIJO<C OJ bl.Jl<! lb.2b2 u.l 7<>181 20.i76 

0.<!Jdl Hoc 0} 0. ^'iJ-VUJf JJ 0. J1H id7£ o3 HO.18J 21.7b<( 0.077902 2*.b91 
O.«;OJI itlf OJ 0, J'.l/'.o^E CJ ü.i</37a*E OJ 'J^.^6 7 ».<ib7 0.09b918 2d.eoJ 
0 .jUCClsE 0) -0. Juibia 7f d i o. d'.ui-.j; 01 i-ii.Ud Jo.897 0.20170* J2.922 
u.<9^6l Hit oz -0. l^HOl 7jr' Ci O.l-jdiJ^^E OJ iiH.lH. 2b.01i O.u Jd117 J7.CJ7 
O.II'./C'IJE o^ -0. IbJIUJE c^ 0. ItHnJE 0^ iJl.208 JJ.S21 0.00*810 10 *1.112 
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HARMONIC  COMPONENTS   OF   FLIGHT  TEST   DATA 
CASE   7     V-   165   KTS     n»   1.6   g 

• lAPt   FEMME I   \-ir,LE 
HARiONl:    ANAIYSIS  HCDEL   AH-^oA SHIP   1004     t   i44     CM      )■>/   HI   -.HI.J     TR   11 

ki HJ CJ PHIJC PilJC CJ/CJIAX J FREgUENC« 
ii.HVLillt 01 

i).^<»loSi•^l 01 -o.je^owt Ct 0.tlll212^E  01 307.iJi 307.304 1.000000 1 «.M2 
O.ilatllil 00 -0.21 JuSile OO o. > ,(.' i ,ii   OJ ^l 1.0 ll 109.01S 0.073<)16 2 M.U3 
o.l^6^*a^f 00 Q.imytli -Cl O.iiiJ-iili   UJ la't.'tii ■JJ.I-U 0.027a4a 3 12.21S 
0.6lll'lst- ■01 -0. 'jSülOaüE ■Oi ...   -tT   li    ..■    -ül 31t>.t>77 7«.-*H 0.0 177*3 4 16.32 7 
J.iJZitSTf- ■31 -0. ri .'i. «, -01 O.277i2o<f-Ol 213.136 <i2.a2li 0.005767 b .! ,. ■. i.i 

J ->? J7 1 r to! Cl l)»2fetlk«l# -Cl 0. iOo->JJjE-Ol •td.t'l* ii.0<.9 O.OO/HOV 6 2*.'i9C 
U.6/<.Jt6Jt -01 -o.2e;2*i3e- ■02 0.u7-tMi2c-0l 1«2.<.22 2o.JoO O.u U027 7 26.571 
0.163 ITC^t -01 O.t'.i' ,,U If ■01 0.'.7 71ijrti:-ül 109,'(dV 13.7<,9 0.009919 6 32.ti3 
0 .2 JSoSorF- 01 O.Jiih'.lCE ■OJ 0.2-.2J2J7J-Ü1 b .'fit >..»)•) 0.00^030 9 3o. Hi 
O.'Ji.lit^^t OJ -U.2!>12><71E Ü1 0. 2>l<.70Ji-Ol 272.125 27.212 0.005226 10 oo.au 

IHAFT  t'.OMEriT 
HABilNlC    ANALYSIS <<rDEl   4H-56A SHIP   1JJ9     T   39*     CTR     392   HT   *81.0     TR   36 

-0./3O9 
-J.2SB5 
-J^iol 
-ü .*-»3t» 
0.171? 
0 .8 763 
0 .I51U 
1.1../ 
0.8417 
0.1371 

-0.»77H 

J 
till 
'73? 
mi 03 
l^U 04 
,:27F 0» 
»I'-F O* 
<c/f o<i 
319E u* 
tTiE 03 
<.ir j* 
«.SiE 03 

06 O.U 516IIC C6 
■ :). l-.'^.i-o' C* 
■O.'1227903= C4 
0. KölSSOF 
0. 1235319c 

-O. 1 42'>6VI>C 
0.'.725102c 0* 
0«ttt}AJ3c C3 

■0. 12>.'<Ü5 3F U<i 
u.2bS2307S 03 

DA 
05 
0) 

CJ 

0. 31072331: 05 
J. 1',,' ' )',- 0« 
0.ük303d2C 05 
C.2609355C 0« 
0.lilsuj»* Ob 
O.l5.'J(0iC 0* 
0.'. (78258? 0* 
0.87-.101JC 03 
0<182,j3,i>£ 0<i 
Ü.e.37l2a7i   03 

PHUC PSIJC CJ/CJMAX J FKEUUENCV 

1»S.2AS 158.2*4 1.000000 *.082 
25ti.3l3 1. ).l .'■ 0.011673 8.163 
223.60* 7*.535 0.197290 12.2*4 

't8.o07 12.202 0.008398 la. 32 7 
J •« . o * 7 10.929 0.0*o7** 20.*U8 

35*.2J9 5 7.0*0 0.00*90* 2*.*')C 
71.u^ 10.236 0.0lo02 1 28.571 
12.900 1  . ..   1 0.00^613 32.653 

Jl8.C-(5 34 .*11 O.00.itt 7* 36.735 
155.003 14.500 0.002050 10 ••0.816 

PITCH   LINK   TENSION 

HA-^ONIC    «^-'.LVSIS  MOP^L   AH-46A «HIP   1009      T   39*      CTR      392   FIT   *8l.O      TK    U 

>J *J r.j PHUC PS1JC CJ/CJHAX J FREUUENCf 
0.-.9l*il-.f |)J 

J.557£.tl6E 0' -0.**7*937f Ü) 0. '•5J9551 : 03 277.10* 277.10* 1.000000 1 4.012 
J .13426 7l,f 01 -0.3853610? CJ o.*i J*U>3; 03 291.9*4 1*5.973 0.9^1301 2 8.163 
0.3208t8^f OJ -0. 1671*7*F Ci 0. IbiriJTI OJ 207.i16 69.172 0.802263 3 12.2*5 
0.438J*J2F 01 0.183b75SE Cl 3.4J3>3J7£ 01 llll.l5l *J.288 0.0 12607 * 16.327 
0.590c<23t 02 -0. 63St,x8E Ci 0.8/Ju277E UC 22 7.262 *4.*5b 0.193063 •j 20.*üfc 
3.7-.2*?t5F 02 -0. 72*1909: Cl 0.  7*5 77 76F Oi 181.571 30.928 0.165*22 6 2*.*9C 
0. 7^0 1 CC\t 0.' -0.62^03-.2^ 02 0. 97u37 *9c 02 219.803 31 .■•00 0.2 1051* 7 20.571 
0 .2-.-.5<.83c 0.' Ü.5*'.*üUdc 01 0.2 lijujil 02 lti5 .^*J 20.IJ54 0.0*762* H 3«:.653 
J.3j09il2E ■01 0.2^0976 = C; 0.23.J177? U2 90.0o8 lo.oio 0.051912 9 36.734 
0 .23 1-« 72f( 02 0. JL j JuO 3t 02 C. «aoJ /22 : 02 52.203 1.220 0. lu^02u 10 *0. tl6 

«IX'P   'lUU   FLAP  AT   STA   II 

Hli.'lüNlC    ANALYSIS .lOHEL   AH-46» SHIP   1007     T   39»     CVR     392  FLF   *ol.o     TR     1 

»J HJ CJ PHUC P4IJC Cj/CjMiX J FkEuUENCY 
0.3-«20l';*F 0* 
0 .6-)c9';3nE 04 0.27905*1? Oi 3. 7 • 1J850E Ox 157.908 157.908 l.OOOOOO *.082 
0.17c2 7*->E 1)* -0. 1*3132 U 04 0.1*J222I^ vi 277.003 1 JJ .50 1 0.1966*o 8.163 
0 .71* 7t32f 0* -0. 33t<5h5.: C-, 0. 303j72» : u« 20*.214 bd.072 0.108350 12.2*5 
0.lo92 i*of Ot O.-tliliiti 03 0.1 7-.3JJ7£ 0. 166. 104 *> .426 0.0 2 3**8 16. J2 7 
J .*465 78'JC 33 0. 7lb772CE 03 0. iv.Ufl' oi 57.097 ll.*19 0.0 1 1353 2C.*oe 
0 .1 <0 4 507E 0* 0. 1C.-182 3': C* 0.2157231 = 0. 28.* JO «.738 0.0^91*6 2la*9C 
0 .710*2 75E 01 u. f22l8 70." Ci 0. I2".17/d 03 89.505 1. .7BU 0.011060 28.571 
0.1l72'.*iF j j -0. 85'.ol2 5? Ci U.ia2Ji.23e OJ 202.187 32.773 0.0 Uco* 1 32.653 
0.tj91t25F Oi -0, lL2<02 6r- C* 0. 11251>3e Ot 2l«'».6*9 32.731 U.U15131 9 36. 735 
0 .6^ J8*52E 01 -O.*b01Tl*< 03 0.*ü .7 J12F Oi 278.050 2 7.504 0.006250 1 J ■•0.81b 
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HARMONIC   COMPONENTS   OF   FLIGHT  TEST   DATA 
CASE  7     V«  165   KTS     n»   1.6  g 

riXEO HUB   CHORD AT   STA  II 
MAMONIC   ANALYSIS ««UOEl  AM-SoA SHIP   1101      T   i<H,     CTR     342  FLT   «S1.0     TR     1 

AJ OJ CJ »MUC PSUC CJ/CJNAX J EREOUENCV 
d.U«9<tiF SI 
J.Sl -sK.or ot> -O.lol-J^««.! Bt O.iiUt^iuE u-. 144.7lf 1*4.714 0.973621 *.C»2 
>).l<>5ilO)E Oi -0. JSOttö'jSF Ci O.T.Jll^lf O^ H ..MH 1*7.1*09 i.ouooou S.163 
J.iiil<iT*f 05 -O.ia^'.iJ^E Cl 0.<!it Ij3t>c OJ 2H.l)7l 73.HJ 0.i23<l93 12.2*5 
0 .(•)<,M lcr 

Oi 0.->ta667CE CJ o.>^^s'J^J^e o» l.lsl 1.4 3 7 U.Of.-j".^ 16.32 7 
0. if, 1 '...i.f c* 0W9S6*!".« M o.^-.^ )- < .e M ■.U.H.l a.i(,7 0.06001*3 20.<.oe 
J.Ud72il€ o» -O.U2^üT7r M '). .'I ; W < .r M J^7.717 S<i.t><J 0.JJ8220 2'>.*9C 
.i.ui i •. . .f 0^ o.zi'ioaH» C) 0. 1 i .■ )•..,.'- j< 4.3V« U.62ii .).u ■■■.•..' u 2d.»71 
J .,'.'HSt S^f c O.-.CJBOOJE CJ O.^JJlld*: M 164.432 .'1..'./ 0.0<ilVü9 32.643 
O.UJ'l J75f M 0. ui / , -;i 01 0. 1 Jd^^iJt i>. 1 o j . o B4 1 I..IJ 0.02l99tl 3o.73!> 
O.^J <<. H),t 01 -0. a6i705ot CJ C.IOJ.WJ}: M 2 34.7oO 23.4/11 U.U10U42 10 00. al« 

"LADE   FLAP   AT  STA   130.) 
HAMJNi:    ANALYSIS   MÜ3EL   AH-46A SHIP   1304      T   394     CTK      i92  FLT   0B1.0      TA   19 

A 
O.lSu* 
J   .SJ   J   J 

-0.3174 
-> ..J.r 

0.9720 
-0.741>» 
-0.1J2t> 
-j.aooo 

u .2JOS 

I    I >-■■> 
0.7^22 

Ob 
01 

J 
79oE 
3 7-.E 
CJiE 
Cill 0<i 
72t)E 03 
i . «f 
1 f JI 

5e2E 
/Ü1E 
C23F 

OJ 
Ot 
CJ 
OJ 
OJ 

«isSE   02 

IJ CJ PHIJC PSUC CJ/CJNAA J FREguENC* 

O.OU173« B4 S.4l444»>C M 2T'>.7aB 275.7aa 0.S73172 4.td^ 
0.6SJ0144E B4 0.72ü6!>lae u«. US.444 S7.972 1.000000 1.1*1 
0.1*146*7? c 0.2rj*762& M 42.134 14.044 0.376341 12.244 
O..'tco-, 72E CJ 0.1 Oo-UJ«1- u» 344.650 du.lt,2 0.138723 16.327 
o.loajc6lE E4 J.l Jlaiilc 04 23S.16B 47.0i4 O.ldUSO 20.40E 
0.17J7224E OJ 0. 1 , . ) M 1 • US la i.609 31.^01 J. 1 •. i.  to 24.490 
0.6a3a02 4F OJ 0.i0'>24l46 04 220.449 31.>0J 0.144400 2d.471 
0.2'j7Ji .6? CJ 0. JiJ03-» Jii OJ 3ia.2f4 34.704 0.043204 8 J2.64J 
0.5'.l-.2dlF C2 O.IJ I621JF OJ 330.654 37.429 0.02O728 9 36.734 
0.13358096 0) O.liTJJJi'i OJ 300.244 30.0 30 0.021C.10 10 40.816 

BLADE   FLAP   AT  STA   171» 
HAMllNl:    ANALYSIS   HUOCL   AH-46A SHIP   1009      f   394     ein     J92   FLT   481.0      FA   SO 

AJ OJ CJ PMUC P4IJC CJ/CJMAA J FKEOUENCY 
0 .I306344F 04 

3 .2o21edlE 0* -0.4I»<»1BBE Cs 0.6od433oE 04 293.074 293.074 0.409047 4.082 
J .2i9T<;t4E J4 0.tS21oudF OS 0.7Ji3621E Os 104.844 44.722 1.000000 8.163 
0 .2 »»VsOoF 04 0.7134392E C) 0.24ü4OS7£ 04 16.034 5.612 0.3349U4 12.245 
0 .klOTlUf ÜJ 0.37aU42E CJ o. ruiiikj UJ 148.2J7 37.049 0.0976i4 16.32 7 
0 .2078 134E OJ 0.47s79o'.£ 0) 0.61120v7c OJ 70.123 14.024 0.083060 2ü.4oe 
0 .3s42283F 0) 0.4004617E 01 0.5 »2J3'543 OJ 44.J30 4.444 0.0OO-.44 24.44C 
0 .i47t'427c 01 0.44t7C4ai 03 0.5sa7lo3t OJ 84.626 12.604 0.0744o8 28.471 
0 ,297-.4S7f OJ -0.711444 3? C) 0. 78)30*36 OJ 2'.7.aJ7 30.780 0.107331 8 32.643 
0 .3371'.OsE OJ - 0. 506 JosSc 03 0.OJJJU67E OJ 236.32/ 2o.244 0.0d2c33 S Jo. 735 
0 .4142424E OJ -0.t54'.61 4E 02 0. .I.).,i UJ 183.514 Id.341 0.046536 10 40.616 

BLAOt   FAP   AT  STA   20S 
MAMONIC    ANALYSIS  HJOEL  AM-46A SHIP   1004     T   394     CTR     392  FLT   481.0      TM   20 

AJ OJ CJ PHIJC PSUC CJ/CJHAX J FREQUENCY 
Ü ,8828750? C4 

0 .1444^'* JF 0' 0.O220750E OS 0.711/7416 us 114.077 114.07/ 1.000000 4.082 
0 .3164M1E Os -0.5421244' cs 0.62d74u*E OS 300.433 14J.217 0.883348 8.163 
0 .I4e J<82C Os -0.45S8594E CJ 0.220U73E Os 204.709 03.470 0.309249 12.244 
0 .8342«" 42f 0) -0.4SJ4442E OJ 0.47jJ50dc OJ 324.421 02.380 0.1JoalS 16.32 / 
0 .6U 4t«.St OJ -0.1144<^9E 04 0.1 JJ226ii 04 2.1.446 4d.Iri4 0.182449 2ü.4ue 
0 .681 I 741; 03 -u.34i8l4dE 0) 0. '625/746 ul 206.»14 3s.442 0.107137 24.490 
0 .H41 f41f 0) -0. 554'.02 6F 01 0. 11204.4; o> 234.541 3J.413 0.044024 20.4/1 
J .42^1<-8J? 02 0.1l70113f CJ 0.12sJ>4l = OJ 104.840 13.7 30 0.0 174/7 32.653 
0 .7.sd 741F u.' 0.2';24077E 01 0.301> >4sE OJ 75.o21 d.s02 0.0 42 Ju6 Jo. 7>4 
0 ,9J74t8äE 02 0.9362J54F u 0.13J3JO2E 03 4 4.d4ü 4.4d4 0.0 1OJ14 10 40.616 
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HARMONIC   COMPONENTS   OF   FLIGHT 
CASE   7     V»   165   KTS     n«   l.G 

TEST  DATA 

»(.API   rLAI* AT  STA   til 
NAMJNIC    ANtLYJlS   MUIH   AH-36» SHIP   UJI     T   !<•.     Cm     HJ   FLT   soi.o     TH     4 

*J flj CJ P.llJL PSIJC CJ/UMAX J FREOOfNC» 

o^Tc^^iaf Oi 

J./is.^^.f LH Ü.ttWbJSF [M 0.4 tlotiiz 0-. I l'i. Mb lib.no 1.000000 kmQIH 

O.ibitiiOf 0-. -o. .-..'nl^bt u«. i,*tili1ii u» )J'.  > .1 153.676 0.873603 8.161 
o.ii;-,<t<t M -Q.I^SUT^IE M OUI nlmit Ü* zii.m 71.9SI 0.t31b72 li.iti 

j.t.jihi. jf 01 -Ü.TltOlilt Cl a.^ms/ic ÜJ ilj.l.-* 77.532 0.184172 16.327 

ü.fii -.K ij( OJ -O.llbli-.bE M 0. l-.50iJ7 = M 232.bo* '.ü.'.I i 0.2S37BO 20.-.oe 
j.-)ti J r loot 0 » -0.lt'Oi:^-.ül JJ O.IOJJJIJ' 0-. IM.iM Jl.MO U.iUZ'jHI ^•..<.9C 

j.;,' - ;.f.i' Ji -o.J'.<;/«<<!l;f CJ 0.a^bttliJ<r OJ 2ud.5vü .-.lii 0.1602 7 3 28.571 

o.a7i6Sj7F 02 -ü.<)t7"«euj5 03 a.911!>,j7Jc ÜJ 275.-«7 H.hlb 0.18<.67S H 32.653 

J .^..'MKii.iir Ü2 -0.'.l5'<'tl 7F üi 0. . 1 \ltt IF. Ul 2u2. 7b3 H.il» U .0 U'tü,' H H 36. 735 

0.ilt*<3Uf Oi 0.65S3/ÜIE L.J C. 700W««1: 0^ IJ^.726 1JW73 0.014190 10 *0. 816 

BlADt   FlAP  AT  STA   J70 
HAP^JNi:    ««(tL*SIS   HC'LH   AM-50» <H|P   I Jji     T   39«     CTR     392  FLT   «81.0     Tft   20 

ij OJ CJ PHlJC PSIJC CJ/CJNAX J FKEUUtNC» 

3.ii-.*i2nr L» 

3.2931i8,.t C i 0. 13612'.1C M ). 1 1 '. -.w.r u» 102.153 102.153 0.6 18*35 A. 082 

».ImHtM 0'. -J. l5i-.5ülE M 0.223l5<'<c 0-. 316.337 158.Ia4 1.00ÜUOO 8.163 

i.lHUltt u«. -0. St 7s9soE C) 0. lo j't'jJoE 0* 217.0119 72.363 u.7l2olB It./** 

u.2K'l.clF Ü   * -Ü 6Sf/l9Cf C3 0. /236733c ÜJ 286.760 71.090 0.323630 It,.Ml 

J.STT04Ttf 03 -0 7332»™; Cl O.^Hlllac 01 231.HJO <IU. 160 J . . l . ..' ■' 20.'.Of 

J .ll-iti*» u3 0. 1S3580CE 03 0.!lJll3J3? U3 loo.0>3 27.673 0.35u7OO 2«.<.'.t 

J. ).l  1 /.;( 03 - J 1 ••5ua<:tiE Cl ,....).. 1 -. t; ÜJ H3./8* 27.083 0.2IU<.<.1 28.571 

0.l7<.905tE 01 -ö# Ü122373E 01 0.3JJ2201C 01 23a.2o8 32.28-. O.3e<:057 32.633 

J.1.".1591E 03 -0. rjBJ3331E Cl 0.6 )J1 U IE 01 25o.lli 2*.-.57 0.2t6877 36. 735 

0.23uietlE J» -0 2 Jl2d60: 01 !     .     1.        .     U    1      > OJ 22J.IJ7 22.51» 0.1't4926 10 ••0.816 

ILADt   CHORD AT  STA   10) 
HAP^ONIC    ANALYSIS   MUOEl   AH-56* SHI»   IJ-J(     T   39«     CTR     392   FLT   «81.0     TR   17 

AJ HJ CJ PnUC PSIJC CJ/CJNAX J FHEUUfcNC« 

0.22 3bCS<,F 06 

J.2a«J]<.3E 05 -U.95Ül«06E 0« 0.29930«3E 03 3A1.5J« 3«1.50« 0.87036b «.0H2 

J.2'««r2C7E 05 -0.^«1'»216? C5 i.  I..U Wr 05 315.329 157.665 1.000000 8.163 

J.2393c5lE 0 3 -a.82-.7963E C-. 3.23317a8E 05 199.013 66.338 0.733736 12.2-.5 

u .8l7;HiiC o.. -J.2 18U91,!: C<i 0.913U-»22E 0". 3>.o. I-JO HO.V.0 0.203520 lo. 3^7 

0.72/22MOf 03 o.ii rj^^ii C 0.liiiia4f IM 123.Iu3 2«.>21 0.0 38696 2u.«0E 

J.l<.2 3r.e3E 0-. 0.1O3O03C!; C J 0. l'.33 J» li u. o.o«:« l.tJ« 0.011 717 2«.«9C 

0,825«3<iHl 03 0,65l.3<)35F 01 0.lJ><.712e M 1<.1.<>99 2ü .21« 0.0 30051 28.571 

0.2')29 1«8f 03 Ü.Sb39/2lt 02 o.3ovOoj7e ol lo1.390 20.1/5 0.008981 32.653 

0.19Scf 76F 04 -0.5132056 = Cl 0.2032 38uc Ü-. i«>.«lll 38.383 0.0 59o«8 3o.735 

0.Ub2<<l8F 03 -0.259««78£ 03 J..' ) ..■ /1 J- 03 2«3.a69 2«.387 0.008262 10 «0.616 

■ LADE   CHIItO  AT   STA   17H 
MAFiJNi:    ANALYSIS   MÜDEl   AM-SoA 5M1P   1009     T   39«     CIR     392  FIT   «81.0     TR   «2 

»J HJ CJ PHIJC PSIJC CJ/CJMAX J FdEuUENCY 

0.1509';CI€ 05 

0.9l98ttOE 0« -0.32552«/E Cl 0.920*32*E u* 357.9/3 357.973 0.39«8o« «.082 

) .1-1 s MM 05 -0.18320056 09 0.2311 )13E 03 30/.367 1 53.083 1.000000 8.163 

O.looliOlt 03 -0.20«5ü99E M 0.U/«J39£ 03 187.017 o2.3)9 0.718159 12.2«5 

0.7JO5C5lt t« -0.1S«6Ü/8E c« 0. 72/J8J3F 0« 3««.«59 80.115 0.311919 16.32/ 

o.ooaot ICE 01 0.128b382E c. 0.1'.22835E c 115.300 23.060 o.a6io«o 2o.«oe 
0.2001I57E 0-. 0.l3Ld9J4; 03 0.20JO337c Ü-. «.312 0.719 0.08O093 2«.«9C 

0.T80130OE 03 0wCc/7a2E C« 0.22U122c V, 110.ü/5 13.011 0.05181« 28.5)1 

0.174>.J2'.E C« -0.1010508^ CJ 0.1/9/213: 0« 350.7-.8 ««.593 0.U771O0 32.653 

0.223OCl8f 0« -0.1 1 SlodlF M 0./3/8-..3" o-. 331.881 3u.87o 0.10d«V0 3o.715 

0.113/I89E 03 -0.61905006 01 /.'..' • i-i li 03 280.«09 2d.0«l 0.0^/002 10 «0.816 

l6l 
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HARMONIC   COMPONENTS  OF 
CASE   7      V-   1G5   KTS 

FLIGHT  TEST   DATA 
n«   1,6  g 

BLADE  CHORD  AT  STA  215 
MMCNU   *S&L VSIS MCOf L   »N-46» SHIP   1004      T   .I94      CT«      its   FLT   «»1.0     T«   22 

1.1 
J.21US00F Ot> 
J .^o'.oL Jt.t OS 
O.^HoClit 0<> 

-o.ioTj<;9i>r o-« 
9.2«2lk<?r 0« 

.iilOMit Ci 

.M44t}tff OJ 
.9l6»1^0t Oi 
.l.'Mi.  i: IM 
.tti)S7 15eF OJ 

-0. lUI J."> 
■O. 10l4io 
-0.o^Vi30 
Ü. 12C2<i I 

o.ttnoi 
-o. lesjüi 

CJ PHUC PSIJC CJ/CJMAX 

IE Ct 
<iE Ü0 
1? C 
SE Ci 

I)) 
0« 

b^ 01 
5b Ü3 
7E   U3 

Ü. rJJä(>72c   u«. iU.)!>l 1!>7.175 
Q.)7ot)^^7E   a«. 1*J.>71 Cii.<>57 
0.t'.)UV>'-   0« »•...SU Ob.ilii 
0.tJ'<t'(7iC   0<> 105.06 ^l.lil 
0.ult«27E o« ii.ora k.sii 
U.10/J45J?   U* lÜV.ü^S 14.>7» 
0. M,rtitc   U3 10.357 I.294 
OtliiHiti  ot i>..i,, ii.iu 
0.iJJ5lu^?   Ui ^5'J.7^1 fy.'ili 

it + .tli       0.«61176 
l.OOUUUO 
O.M . i, -..j 

0.J56979 
0.1 7H<>56 
O.lMfelj 
o.i t>td<>a 
0.1 •..'.•. 
0.1tt9 56/ 
J.055167 

9 
10 

FBEOUENCY 

«..CH^ 
a.i6j 

i. ..■•. . 

1 6. U 1. 
20.<ioe 

2a.571 
32.65i 
36. 735 
•. i. -l , 

BLAPE  TORSION   AT  STA   131.S 

HAMnNlC   ANALYSIS "ÜDEI   »H-ioA SHIP   HJt     T   39'.     CTR     J92  FLT   <t8t.O     IR  «4 

f J UJ CJ PHIJC PSUC CJ/UHM J F«egulHC» 
J .: i- •; !■•' J) 
0.3'.7ot'.<.E Ct 0.37t37'.2F C O.Jli'^^'.jE OS S7.«0* <.7.*0* 1.00UÜOO S.082 
3,\nb<.T>l Ul U.211J7OOF as O.2U703S1 OS 91.167 SO.59s O.Slla79 8.163 
0.i930se9E Oi -0.6S89316E Ci 0.d72S21Si Oi 311.9sl 103.980 0.16973« 12.2S5 
O.U'.vi^sE us u.i577l'.«,: Ci o.uoaaisE OS 161.179 S0.29S 0.215725 16.32 7 
O.IOITCUC OS 0.1O6S772F LS ClliJi.!"- OS 5a.579 11.716 ü.i793S5 20.see 
O.U'.aCT'.F 0« 0.21<;'.377? Ci 0.1 Ijiilu^ OS 9.2S5 1.5SI 0.265726 2t.S9C 
0.2505 725E Ui ütAiUi^ii 01 C.  t .i , l < ' -. Ui ss.a50 • .«07 O.u 7OS09 <.a. 571 
0.1255ta3E ul -0. 12SbS >0E (i* C. liHy*»l 0'. 2oS.Sb7 33.058 0.253S19 3<.65 J 
0.20a i H2 ir 01 -0.181.-.HI sf ci O.20(llVO73 01 lao.5 13 20.057 O.OS050S 36. fit 
0.l'.3u^3fF 01 Ü.lSböSssE w 0.1SV3>Ssc 01 5. 769 0.577 0.0^6085 10 SO.816 
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HARMONIC   COMPONENTS 
CASE   8     V-   20k.S 

OF   FLIGHT   TEST   DATA 
KTS     n-   1.06  g 

H^t   FtATMtn  ANOLE 

«h-ifcA        5Mlf   ICO«     1  *7^    CTH     S<!?   FIT   oOS.O     Tk 

AJ 

o.laiiiti^f   01 

J.^bilt^^t-Ül 

-U. I*S J^ W'-cl 
-0.tl4T}«ii-CI 

•J 

'O.thltOlV   l( 

u. 111 jr^ui it 
■C.2 Jut 11 t'-tj 
J.ü'.cCiJ ir-C 1 
ll.lt.ilM«'-01 
C.2ii;<wl 71 -Cl 
L.t>.Cir<  I-.-', I 
c.d JJS joi: -I< 

SMAFT MOMENT 

LJ OMlJC PSUC CJ/Cj"<A« J f«IOI."-Nt» 

U. ISOJJCdF   01 l*J.7»i i'.O.TSJ l.tOUOCU 1 4.0SÜ 
ü.l')7uC68F   OJ 217.Z:»» IJH.(,.'<« O.1OUJ0 3 2 U.1S/ 
ü.ui<:oire UJ 7 7 . H v u .■■■.■)!'< o.ot no 1 1 l2.c<>5 
a.^sjs^t-oi ^JB.^'.J 5<.J*I 0.02'.'. 12 * 16. in 

0.7ClCC7o£-Ol 12).5/1. 2».m 0.0)50/1 ) 2tl.«Vi 
J. JJ»7fiC^f-01 12 7 . <> 7 rt ,■ I.. ■ i. > 1 .■   .' n <«.SOt) 
J.^JJ6<.7SE-Ol 121.b!>J 17. >(1U U . 0 120 ^ 3 7 2d. 6t)V 

■J.^^IJtJ Ji-Jl 61.11'. 7.t.l<i 0.011657 e 32.767 
J.llJ/^OSt-Jl 53.-.05 i.«» J* J.I;I;'-63<. v 36.<.t!5 

0. eU'.TifloC-a^ 7«.lJ? 7.<.1J 0.liO<il 12 IU <>I).'.H<> 

SMIP   100'     T ^72     CTf     i22   FLT   609.U     7«   36 

t. n.l C l rid jc C5ljC Cj/CJHAX J FKEgufNCV 
IP . " i 6 i ..•)<• u J 

0 .<>/<>i J<.r Uj 0. 1 It 6tu'>F 1'6 0.1 5.V it,tK ub liJ.U2<> 13u.02<. 1.000000 <..C9« 

J .'.'."j C' ii<> 0.2H16225F 3* o.>i<mi7] 0« K.7.603 73.(52 J.03'.dO'i 8.197 

J .175« 1 ir 0» 0. .V.l. 71C Ct 0.2o>»3U« 0. 12'.009 «2.603 0.1H77I<7 12.2S5 
0.it Jj c .' (H J.21')2^ 3.E It Ü.4/..JJ*? 6. 2/.517 a.nit 0.031158 16.393 
.•.(.■><.• • U. r «'■ ). 7 1    l.i 7! C4 r, I    .'.i.' ;' u'. s7.<»'i3 S .5<) I 0.06H5u3 20.-92 
J.^N/ •JA 3) O.".». J>3 15 ,■. ,.* ^ j.. ),t J? .). 10J.767 16.79« 0.030 905 2'..590 

.).5..-.' .fO' J 1 "L.I I IUSU<- I.1» O.lU/j . j.' - <i% 2«H .3 J2 •tl.lVO 0.012302 2».689 

.1.>. .      » " o 1 - J. 1 s/ 7 7^5" 0< 0.2CS > .6« Oi 2<.o.,"/,y9 30.d75 0.0 13752 I 32.7d7 
J .1/: S II 0-. - .). l66 7>->2£ 03 C. 17iu 1 1/ = 0* ln5.3d6 20.5^8 O.01U65 9 36.885 

0.22. •.ir 03 0. 121.2 ' Ji."- C. 0.122.  (J'.S (K lio.'.'.d 10.,1*5 O.OOÜOJI 1C *0.S9* 

PITCH   LINK   TENSION 
HAMIMC   AN«LVMS    A^ZlX.    Al»- CMlo   U09     7  *72     C7K     522   I-L7   60"..3     IK   U 

Aj J L j PitlJC •»sue tJ/CjMA« J r«»(,u» '.Cv 
J.556Sa'.<.- Oi 
i,\tiittiit t \ C.-.' 310 511 0.1<> 702507 0) 162.'3 <C 16/.9V0 0.3'. 3^.5 7 1 -.usa 
0.3.3d2<-.<f 01 -U.237'.61i;' 3,<il56b07t .)) 12j.J7d Iu2.533 1.JJOJuO 2 6.19/ 

I .;<>1 7u U' OJ 0. Ul< 1 ' li J.lt3<.127t JI 9'J.53o 12.635 0.3-3121 i 12.2^5 

.). JO 35532^ C2 -0.1 W/7 !■■ o.iiiacn 03 2*2.>Jfr 73.139 0. 30-1^- * lb.393 
0 .^J)3.' 7tL C2 C.2ü13<<(. Cl J.t657.39: 92 13-.»»5 30.'/99 J.160153 5 2J.V.2 
i,.6365102: !.<■ c. 1 Cb2 < J'II 1. 12<<222 7c Oi 11 /.J»5 19.Bd"» 0.(3dJA2 k 2-.590 
0.2-337 tut 02 -G.1405JILI 0.2-37 »•»35 0.' Id 3. tttt 26.1a/ 0.J>l6-6 / 2 u * 6 <> 9 
J.lllit S-' U2 O.IC/<>TCIc 9.t1l577tE 0.' 137.-..- 17.1t3 O.O 36-0- 1 32.7e/ 
o.i ttofja Cl -0.32U'.21Sr J. 321)7';/5k 0.' 272. n* 3J.30» J.6/'/J'(V 9 36.tu5 
J . 2 7 /»..' 2f C2 0.1 7J;1< M J.?2<iJi:roE 02 UJ.-'3<. l-.t'.i- 0.07,i3/6 1 J -0. 9(J'. 

-f'P  MUC   FLAP  AT   '.TA   111 
hit-'^ lit   AtAlfilt   *'  :ri.   At-'.c iHI^   U'JI     t  -72     CT-I     32J I    609.0     TR      1 

tj LlJ c. ?HUC PSUC CJ/CjU« J 1 ttuUi '.LV 

.).521231Cr CO 
).2J . Itl'ir "5 l..)3lfi lu> 0. I'i2 toSdf C5 li2.3>0 1^.3 20 i.cecooc -.09d 
J.101/273w I» -0.. l.'.Vf .i I« 0.235iiCCir 0 5 2 I 5 . 5 J / 1-7.779 0.600931 6.197 

0.9- 75-ld-: n C.oktsut 7' c - 0.6d)0527i: 0- 32.0/2 27.35/ O.l/'.OIA 12.2 95 

0. )2 oso-Lt L- -C.tti - i r.. 1 i 0. 15 33 1)7^ 0- 211.-22 Sl.nXi J.1O03 78 16.J-» 

0..' 1. (//','■ i. t.:^i7.7t' {It J. 123Cl54r ), •.3.118 3. JCP 0.0*23)5 2J.-92 

J.lulC rJU c- 0.315JC. r t ! . . i ( . / ' ..' 0- 1 l.O 16 1.4 39 0. 0 '■ 1 < 1. - 2«.590 

3.2.-ilc! ''f -.' C.2'  V - t '.t ( i 0. i'-alU/E 03 J • . (» I ^ « . '< - 5 O.i'oU )2 2t.. co9 

J.123J.-II . 0.1 t».l /' i . r.i /;i'.i5f 0 • ^l.o  ) 5. .62 J.. i 1)75 >. . 7../ 
J.I7l31ll: Hi C .12. .1     '.' 0..'1 5)S 7>(c 0« 1-  1. 1 1  > 15.',-1 0.0J5-1- 36.boS 

O.ül.'.Sdl1: C2 0. • •«•    .21 '  j <). 3*2t Udt J 1 1)3.753 1  1. JO O.CC»/ )6 10 -l/.'/U- 
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HARMONIC   COMPONENTS   OF   FLIGHT   T       I   DATA 
CASE   8     V-   201*.5   KTS     n-   l.i j   g 

FltfO  HUB CHORD  AT  STA   II 

MkMMIC  A'ULYSIS   «O'-tL   AH-56* SMll»   iid     T  <tld     CTR     Hi   FIT   60^.0     TK      J 

AJ 
j.'  .0-..M'    f. 

-J.'i'ibiVw-.l    t) 
e.iAi;>! i! o» 
Oaltt^ACH c* 
o.ja/fiS^C CJ 
D.IJiftlTiC  Ci 

RIAPE  FLAP AT  STA  17A 
f-ir^L tlC   ANAIVSII 

HJ CJ KMUt CSIJC CJ/CJH*> J FREOUfNCY 

-..•i . .. (    ■ (_   € J.tJ/.SCfl M IJO.lJ) 106.1^0 i.ojujuu '-.0*B 
o.<i t« Ni»r I    J u. i (^■,1 •. ;t Ü« IBb.OJ« < ;.i. j>. ).. s/U 1 k.t«l 
0.*lJi<:C!'- C <i O.t.i/ibC'il j- iU.Oli li.hll J.0^7561 U.2«i 
U.leJi*;?. ts O.laitl'jif Us ^-K.-h^O fcl.OSb U.02011% 16.J")! 
c.TiKiuar i i O.lisJrt'JC U4 .'f.i»S 1. > / (1 J.U 1 <0 Id 20.-.'(2 
o.si^1;.-js» t J O.lalS ><•<>( Js 32S.llj tA.ttkü t).021711 ^■..■J'CJ 

ctiem ii i i O.b iS-fUSii 01 112.iiü «.-..tsi t.UIOJIU 2t.L«4 
C«latiT4t( L / U.WA-<<i«Tt U > ill.til ■. t. . 1. O.OuU 12 1 32.7s/ 
0.2]2}»l|F ^» J.«.! (8l»ot OJ idb.lti (.  •.' I< O.Ld'. <<I7 9 36.ilfi 
a.siiuo»«» i <• iJ.U2W.iir i). zn.iiz 2S./7V 0.00 122') 10 «O.SB^ 

fe 
fel    Ah-ttA SH|I>   lOO1»     T  <.7i CTH     i22   Fit bOV.3 TR   SO 

-J.1751014" 
0 •24'>2«tA! 

-J.VJJIJ'JIE 

J.l 7m2(r 
J.StJoilit 
C.lil1«! «tf 
J.2.' (<•■• f»c 

-C■I/bi i >Cc 
i .•>! iJiiJ.-. 

-J.6u32lSlF 
-0.23d')''s7E 

t2 
Cs 
Ll 
t* 
C3 
CI 
i J 
i I 
J3 

c > 

( S 

|J 

-C.3*tl»'" C* 
C-.^bS^ll CA 
C . 2 JS / ) » U C 3 

•0.1VAt»20f t3 
C.-''.27£,cir C3 
c.-<i.'ioo^i cj 

•0.li)A7A7f C1 

C»«li!>Ctt IJ 
O.i'ji/st jt Ci' 

-C.■.<•.(./; 3L t ; 

C J (»HIJC fSUC CJ/CJ«»X 

J..jC)(25t   Of        ilj.j.s        ili.i-.-.        3.B2tuJt 
j.  . . 1,.  .of 

j.lrsT^sbf 
C.r>7til57t 
O.AtAdCCkf 
O.'./C/tlVt 
o. i3ifcSc.or 
0. US 7 JI'J' 

) . C O J It tit 

0. "JCU /t3t 

04 
0« 
OJ 
1)1 

Ü) 

03 
Ui 
03 
03 

i i .t.l•, 

/ .    . . 
IA0.2AJ 
71.247 

220.'JJI 

in.I)» 
177.i*! 

• w, .  .1 .' 

- ^. .. ' .' 
2.^5!> 

■••■.. jt .■ 

|A.<.4T 
10.Id* 
31.'JOO 

7U (S 
U.727 
23.tbl 

i.uoooou 
0.32*753 
0. lJ<ilul 
J.CS1'. 71 
U.Cl;^u 3 7 
O.Qsiu^/ 
0. 1KS2I« 
0. I lr(;27 
O.C'Jll 7.2 

FBUUf'.Ct 

<..o<.n 
b.l 77 

lo.l'O 
20.«^2 

2u.bh<7 
32. Icl 
J f. . t 0 s 
SO.'.b«. 

BiAot cnono AT STA m 
HAITMC   »»ALYSIS   NOpft    *M-5AA ^wIP   100«»     T   47?     CTR     «??   FLT   «.OQ.n      TP   A? 

«J 
O.^^'ts*. 7 JL 

tJ CJ PHUC .-   PSIJC CJ/CJM4X J F"EOUtNCV 

0«. ('.1<»7«>«A<,| OS 0.20AT??IE P« 104.774 104.774 1.000000 4.0t»P 

B,«?IA73}! C j -0.107» 77U 04 0.I41T21AE CA z:v.4'.4 114.7?2 O.f «.9327 ».l<»7 
0.?67C«'-J; (O (i.inwoiil f n«. 0.1P,.I<,.-St r.* 104.(,P8 34.ROA 0.0', 14^7. 17.?«^ 
0.1' TU?!-' CA -n.?'f<J77-*F Os 0.)01«AUt CA pop .:«<» 77.07« 0.14749» lfc.3V3 

o.:3i's'«:t CJ -O.ZO'-vi'-'t 0<, . O.JOKi'^Pl 04 ;*J.4^t. _ 5;.t3^ 0.1017sl ir.*92 
O^.-r'T»*!; OJ -0.1i«lüA4l 0^ O.l't»??!! 04 :4?.47i 4Ci.40b 0.ü76*.'2 24.'«O 
r.i:*fe.7'f 0A O.«?-»*.«**.! 03 en««*-''«*? f S .••^.721 3.'>03 0.0^"^37 ?P.»,fc9 
o.'•..■•'■ ?:"r 01 -O.T0?V*»it OJ P.^'.7U,,>^F f ! 3'r.f :•. «.4.076 C.(?7>7?') 2?.7!'7 
e.S"-«?!?«! 01 O.T?f,»?',l t PI O.I1A4?^t[ 04 ur.o'i li.AM CC-SPOB ^f.FH5 
O.'.ls-j'.T'.t n ■ -C.« 71« 30*. 71 OJ 0.'.2<.737!.( 03 i'Ji.'Jii, I«.193 P.oro747 11 40."»f«, 

PLAO?   TORSION  AT   STA   1J1.S 
>tAR<irs!C   »'»IVSTS   '«trtL   *H-»4A SHIP   10C9     T   <,7r     CTR      4?:   FLT   409.P      T»   «.4 

AJ SJ CJ PHIJC PSUC CJ/CJM4« J FPfcurfJCv 
0.4.6<.'.r4t 01 
O.lkf If 747 P4 p.nr.omci r4 P.19244311 04 42.f«7 42.897 0.<*11467 4.C94 

-O.I 77?!! II 04 0.ll47tliE CA 0.?1112'3l 04 147.076 7I.53E 1 .(( COOO B.197 
-0.10l6!>2lt 01 -P.b94t.CllF P3 0.4(ll3'«,7f P3 ?7.3 . ' ? .1 C7.P41 0.fc?4<»3l I?.?«?. 
-P.f'"7 . 'f r i -P.l«r7.',*fiF 0' 0^4931.7 ?r 0» I'fc.Of'P 44.07? o.\;?37i 16.39^ 

Clitf 7.C \jt Q.lJ42277t 02 o.iimoAt 04 5.74? 1.130 0.7'-27el 1Ü.4"? 
0.1 14f »»"t p«. -C,'-414171 03 0.12'.<»04M( 04 33*.««f 55    . U O.'-'^'b? 74.4V0 
O.T'.O'» »1 I i.. -c\,:h\'.,-<t.Lt 0? 0.2724|w7t 03 r^».<c*3 •..,.P'>7. 0.I7903J ;f .6',9 
0.>474'.l(ll 03 p.eii!".4fi. 03 O.fC 02171 (3 At.tPT S.?.^ 0.','1477 32.787 

-0.'.:'47P7'»! P3 -C.^ilPl.'bll or 0.43,4ie^t. 03 !4?.6.'7 'I.4.H P.?C4?3'> l^.h»«. 
-0.".-,7,, J(7l -O.H7-«^U 03 C.|A44TC7i 03 r4s.f-6 7« .?B3 P.0779V7 10 40. "iX.* 
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HARMONIC   COMPONENTS  OF   FLIGHT   TEST   DATA 
CASE   9     V-   20k.S   KTS     n«   1.11   g 

»•AaxiiMC   -(.ÄLYSIS   ^rlFl   At-'.gA        5M!P   100«     t */?     CN     iit   »IT   60S .0     TO   Jl 

3.(.J.MV).':   01 
J.l't'i'iSSuC    Cl 

-u.Ui^cl."   ij 
0.41 »! •!?:-Ul 

-O.i'lu/'.tl.-Oi 
-l.l'JUlfO'-tl 
j.7is60 Ii5-C2 
d.iXil« iiw-cj 

•o.itor^iu-c^ 

■ J CJ PMIJt PiUC tJ/CjMA» J FREuUf UCV 

C.itSCT^ni > I 3.2Wilf«i   01 litt .0/2 i^b.Di/ l.CCCOOO ».osa 
C.«)-» <■/<<: J. • i, . ..'^    OJ tit.'jvl U /.«tau o.itrju d. IV/ 

CiiJlst.l. -1 1 j.mtmr-iu itl.U il fj. K.J d.Ui«7-l lZ.<'t,> 
0. JtMM'.al -v. 1 O.*^,!!) JiOt-01 2*0.iU', 60.U1V O.Ol'.d'jO lO.i'ii 
c.^iiussr -f 1 i).3ll8/SSr-t)l lil. at ^>. .71 0.01*117 4U,Hli 
C.l»C5l loF -( 1 0. !   . 1   1     ^■.'       '. J J « ■« *l i V. 7=i* J.oUCC«! 3 /••.^«O 
O.^tJiu't' - t < 0. Jci6J//t-J^ ii.iil 1 1. 7t2 O.i.di.I'.J ^t-.bo1. 
C.<).'u7/H -<./ O./SSJ^IOL-U/ 112.111 1*.J1* O.CODOi J/.7b7 

C.2,V.'.(•,- -C J j.itcoiiir-j^ .■/..•!■. ).Ji<t o.oo^«;j3 <6.feti 
U.Ul Jo?C -1 < 0. IdM'.tbl -0^ »C.lSl i «.lib U.O'JldJ'j HI «.O.'.b«. 

S'UFT MOMFHT 
SHIP   130)     t   -tli     LU     127   FLI   bOI.O      r«   36 

.•J UJ LJ f'MUC PiUC CJ/CJMAX J FPEUUCNCV 
J.'.UiUl- 0* 
J.l)7J.%S' 0* n.l/U"?"« CO 0. lb t'.i7uc U^ 111.016 111.016 1.000000 1 4.048 

J.-1«6'.';^t M U.SU'2. 07F 0* O.ot fi^li • 0« O/./'.O < t, . >7ü O.OWJi* 2 S.191 
o.UJt'. i ir J'. 0. 1 •.•».'«■..•(«.r: r-. J.^luld««* Ui 1 lf.7«i . . . . 1 - i. 1  '   '..'ü J 12.i** 
.).W7r. ! ir c« 0.«i:oaTii< c* 0.*7j»B7b; C* T-.Ml Irt.uOd 0.0 21110 « 16.JU 
J.-'iS.!- Jl> 0« 0. 1 !ii'".,jJ;' c*. C. 1 JIH^ J7; VJ^ l «.'jib 1.71« O.ObltH 7 ■J 20.<.'i2 
o.-.«Ilu r>-.' U3 -C.I  !M.Jl<r US C. 1 >)'» Wi1: 0* . V J . 'j 76 W.7ol 0.J tIbbV ft 2*.s^c 

1 . jicini^t ^ J - U.«:" ' do H i ( c* O./i^rtol^ : 0« 2lii.l.,j'fy '.O.Oo* 0.017908 7 .'1.  (.H-, 

j.m;-.»ir 0) -0.17' 711SF ■J 1 0. ^<.^'i • <1? 01 22 I..VO ^7.od^ 0 .OulbOi 1 i«:. 767 

J.l^20'l•>' 0* (). JJ I2'>^ 7F C i 0.1 t»»7 H« 0* Ko.'lO? td.->-% U.JOi<"JO 4 Ib.bbi 
t.ltiC.'i'.T w I - 0. i v.viu'.r Pi C.^ •-■< ) >.« 01 I'.s.bSe iJ.l^b O-OOlOb1» 10 60. <'^l,' 

PITCH  LINK  TENSION 
(■»»"VlIC   A'.iLVSlS   ^Lrll    »I- SHlt'   10ÜS     T   >,12     CM     i2l   FIT   609.■<     TH    11 

I 

*J "J CJ P-llJC PiUC C I/CJMAX J FMEOUM.» 

C.H7J:O«- ti 
l.li1o7ii. CJ :.<.;cis<.t.i   ( 1          a.ttlü262E ji 177.ti"} 1/J.<ll>l O.JtJilO* 4.0>)- 

j.jjw.ji?: ^J -O.J .i lol^l      ( O.AtiOCSfaE OJ '.'-. I.i.' lbj.k'>l 1.000000 b.iw 
tt.lUOl-lSA: a \..li0^2'A    ( .1           0.11C/J70C 0) <<..l »4 ll.6*S 0. >l,,u^i 12.2S» 

O.'.ililbS.F Oi -Cl-«»Sittl     i J           0.l>i*)'.OF a ..i.i. .10 f/.IOI 0.3 7 «.6 31 lb.1VJ 

J. »S*7J IV c? O.UltJtFF    ( ,           C.(17Q1>7F j.- It-t.j-n 10.ü7d O.^ulo-1«* 2b.-'^ 

O.'iJJll^t. t/ 0.11 lv«(<it    i . J              Ü. U'^t  >S''t 0 1 iii.tn Id.^b^ J. JOJli«. 24. "J «O 

J.tJ/LcSic < i C.li4.bl%l    1 .:           O.liSI'.'./F J.' tlt.S >■> 10.sd» 0.0'< l.'( 3 2l.b09 

0.1177i(>t: C2 C. I c I »<>.'>'■   ( 2           0.2UJiif.C J.' \>2.<iT> lO.i?^ o.o'j^ns !<• /6< 

O.lWel IJr Cl -C.22<2(iC» :2       O.^JJI^CF J.' Lbb.JH 2 >.««! ).Ü%S<.ib Ib.bb'j 

It.lnffilit li C./JlbJtii    ( .;       o.u^iim o; 1 J^.tiOl ii....' O.i: 70026 IJ 40.Sd* 

PlX'n  MUfl   FLAP  AT   STA   II 

Mtr^iUlC   A'.ALVSIS   TftL   AI»-^6(. 5HIP   U09     T   *T2     CTH     427   FLT   60S.Ü     T«      I 

AJ 1J C. 
J..JU . ,/t cr. 

0.i21 ic )SF C4 C J4i^JUl      ( O.40S2b82E 04 

0.110470'«; CJ -u 2^-i/i<;t   ( i           0.24>id731E 04 
3.^22 it*<>'. öl 0 4SJ)^»Sc     ( 4           b.bCCd«73F U4 

O.J/lfJUl C6 -c 2i74Hrf   « 4           0.4K;0344t 06 
0.2je,>74l£ C-. c l-.O/tTf    I 4            ...       1 W 04 
0«.o^bl 7 /c C4 -e 1 7-1SJC i!    i .1               J.^'1.141111 0* 
o.si6n4;t Cl c. bd'..'ll4t    ( !           O.U*l4Clfl 01 
0.71913 IcJ 0 ) c •IJ!l*(4t    ( 1          0.1tr«t4ki C6 

J . i < .i  .• i 01 -c« JJ.OCSte     ( ?           O.JSiSOTdl 01 
O.OU (.".or c<; -c. loOS.-'.Ct     ( 1           0.illd)2ÜC 92 

PHUC 

123.178 
24b.211 
81.172 

217.720 

I'O.O-JO 

3 1.142 
42.4J9 

217.124 
10).421 

PSIJC 

123. I 78 
148.1 Vt 
21.Oil 
44.4 30 
5.S70 

49.1 74 
7.492 
6.44» 

2»-. lo9 
lit. 142 

CJ/CjMA» 

I.000000 
). > 1 ■ ■ , I 

0. 14(:dl4 
0.I14O40 
0.072il44 
0.04UbdO 
0.0210 40 
0.02dP2fc 
O.CJil/d4 
0.0 11410 

I 
■( 

ill 

FKfOtff NCV 

4.048 
8.19/ 

12.294 
Ib.ilJ 
20.492 
<4.490 
28.689 
32.787 
Jb.bC4 
40.'id'. 
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HARMONIC COMPONENTS OF FLIGHT TF.ST DATA 
CASE 9  V» 201*.5 KTS  n- 1.11 g 

L 

Fixtn MUD citrmn AT ST* II 

LMlf   1CC9     1   <i7^     CT-t     bil   ^LT   60'«.J     T K      ä 

AJ 1J c. fMUC PSUC CJ/LJ«*» J mou MCr 
0.«^7da!4c Cl 
O.J^*>^.aül c> C.J-.IJI'JJI n.t ji^ss'if OS IK.JJi ll?.iU3 1 .COUUUO 1 «i.tVB 
0.t.3.,,> )<.<■• 0« ü.i'jj'-.c'i.'t J.fcS »^hTjf J. li7..V* li.a\i O.C/t'.cS <■ a. iw 
j. u H j 'J : ^ c« -C.üilKU! O.iJ'.SS/'.t >;•. 2C J.li7> v<..6<;'> O.tü?,;^^ i U..'/5 
0.»Ti4Jt«l Cl -o.is«:«s«4i O.Ka'i/CCi O« ^^b.li* II.Gd«. i.\,il/il '. lo.JSl 
C.1513T1): CJ Ü. iLliL 7 v; U.JuoliloC 0'. •li.li^i l».3aA J.ül'JJ-0 •> /U.ffi 
J . i rscisit J.* C.tiui»*if J. i'ii;^.'.<.if 0« \t.i\H J.^Oi O.U/.'.'-.'J b i".. 'J'/O 
o.-.sji)-.;st CJ -Cu',«!"!]   i'.l C.WlCJlSf Jl tn,iti *<>. j 15 0.01 1l^S 1 ^L.btV 
O.'.^.'j.t,?': Ci Ü.l*?7lill« 0.'. Jj'.'.SPf ÜJ •J.'IOi' i. ue 0.011177 b it.lit 
0.1lo:^ /ü^ C<i 0. ) l/Ji.'L: j.iiij^'.'.e ■ J, l^l^ i./yo 0.'Jl<.t'J<, t iC.Ulb 
0.<t \iJ )ü J-.L C3 0.?1j .Jt n \. i 0. i'. J-lC?( Oi )(J. lüJ j . «i 16 0. JUC3 I'J 10 <iU. >»<■ 

BLADE   FLAP  AT  STA  m 
>■.>'   ■"'.IC    i'VlVSIS   ►'•'■tL    At'--"-.\ i JW    r *7^    cr'    ■>?7 m öO'I.J    r>  so 

»J ■1J C 1 "HI IC PIIJC rj/r3>'»« 1 Fi'l'llf'.CY 
KtJl t'. )t\ 01 
u.fis 1 ■*'" 0'. -.J.JM'lUir 0/. a.<.hs.MiCP 04 31'). (.33 33'l.«.13 3,ll2>r.»<* 1 *..3'l(1 
y.-M' ')*-. 11 ,l.')t.3-".'.'>r .)'. 0, sss-i^i: J« '.*.3'.'j '• 7.1J 3 1.0)0 lUO / t.l'<7 
). 1-.3I'■>'.r 0« O.l^'.'.fcSJ' 0 I ..1.1   ' 1  .r' u« S.'JH 1 .»••u 0. 2 5-,<.rtf 3 li./'i'i 
ll.f ^•il'. 1 If 11 -.<. i;.II rim 0* l.l   15..I",'.! Jl 3J5.».11 75,'.'. 3 1. ?)'.'. 15 '. 15,I"! 
j.^';»--.n 11 0, .0 1 !■) Mr 0 i 0. .37 »J')et 0) lia.ftt J ^l. M ) 0. 1UM3 5 20.«."I? 
I'.l/tll?!«" OJ -0. ISS'.SilT u J^O'" 'l JJ' ) 1 ■»Hi, 7 7<. '!.'..'( 0. üV,17H 'j ;5.' ci 
).ir7^ 'j i- 11 - ). 1 7' ■. »fjr 3? j.iaofi'.nF 11 3''..' 15 5 3.5'.? o.ni i »h(. 7 /'fl.'C.'* 

0 . 1 < 1 .< 1 l I •. 01 O.oJ^Jl'ltll d ) J.u^ . )i (St- 03 74.31 > ♦ .371 U. 111333 f I?.7t) 7 
■).">i( i.' > Oi C. H^T'.HH^f 0.? l.-i'.jWISC n 171.^01 19.07? 1. 3 IS347 t 15.bo' 
).«?III.,I-'' )« -j. 11 »■>»> n- 0) ci.6^' ).;«■-. 33 •M,». VM /l.^^y 0. 1 l^b )'. 10 50.«'S* 

BIAOE  CtlOOn AT  STA  m 
SH|P    100«      T    <.??      CT»      5?7   flT   509.0      T«   *? 

AJ .      .        PJ CJ PM!JC _  PSIJC- CJ/CJMAX —J FRtOUfNO 
o..-'6C371t c 

-0.7fLlf>"r t h ti.i«fcf:*if OS ( .Tf ■'67>»5F 0« 111.8*4 111.854 l.COOOOP 5.09« 
-r.ii«,'i-,7t PJ -r.u»f'.5?t 05 o.5?br;''if 03 ro5.ps0 i^i.c-io 0.0.0515 r .i"7 
-O.'r.ffnil 03 o.r5Ma3i r en CfrFOJ-'bE 03 isj.rs'» 51.0'0 O.C7Ti;S 12.2>»0 
O.Z.tW'T 0« -O.l'f owt c« O.iff 3.-7TI 0* JJe.?«»* dl.ST* 0.1365 55 16.391 

-O.ti'iit Cl OJ -0.1J..9U*8L cs 0.   <.7575vt 05 ^55.333 50.863 0.070336 _   5 20.5>2 
0.;^^7l>t.■,» or -C,71 I'.O'.M (1' 0. M'.c'370l 1)3 .■'7:.951 55,4'.0 0.C?50''7 75.590 
C'.5'.>'<.5rtf i ■ -O.kOT.^^hhf nj 0.'.«0«.b;3t OJ 3f 5.7fcl 50.8^3 0.C7/-277 7".t.19 
o.i5';'r»i r* -c .i',:P3"iL rt5 cr^c'-si C<. 315.535 3°.-it", O.IC;CB2 B 32.797 

-3.lU.'5%;i O«. O.U.! 55'.1 05 t.l'—7( Hf >.* i <•«.()!: lt."J7 O.O"«,;YI « 36.tbS 
-0..-'5f.l5^?£ C,3 -C.15.-lvini Ul 0.?<>P75">t 03 ;ifj.r?3 .M.O?? 0.015259 1(5 50.584 

BUD« mSION AT XTA 131. S 
HA'Wi'NtC   »^»L*^!!   »LVfL   «H-«ftA SMJP   1009     T   572     Cl»     •??   FLT  509.0     t»   »4 

AJ . _ _        kU . .._    CJ PM1JC PS1JC  CJ/CJMAX  J  FHEOUL'iCV 
C.29959571 0? 
0.lSr97'fF 04 0.1389*351 c C.70S2142I ü-. 42.634 57.634 o.«Me?o9 ! 4.098 

-0.157C15f,E 94 o.ios4?irE '-5 0.22?56''6C 0 4 I5i.es2 75.926 l .II ( i or 8.197 
O.^HUMI»«' 0? -C.6!03t57f (11 0.6'.19324E 03 273.948 91.316 0.751737 17.7oi 

-0.» 75 97'If r.3 -0.57fiP49M n; C.59774'>Pf B) 190.8(.7 57.721 0.71876 ' 16.3<)3 
0.1i»i5*i[ 04 C.2C.1211L 03 C.1416C,

JCt U5 li.319 2.464 0.633665 2C.492 
0.1 1359 ?0I 04 -0.>47Tr9S| 03 0.1»»h'Ü^F t' 35>.?IO 57.702 0.510948 24.590 
o."(5'-5i( «.r o: -0..''5187,tir 0' 0.?6?96?<.t 03 2Hb.609 40.957 0.117'73 78.5<'9 

o>t4T:s«ji 0 3 0.O77077U 01 o.9e3U.ect 03 ei.3Eft 10.173 C.439956 B 32.707 
-0.3..PH.POt 03 -0.1C9«T'.-'I 01 0.3'7e'< 4t 1 1 197.630 ••l.9ni 0.160136 o 36.tM5 
-0.11J553*.F 03 -0.I4OM9M 01 ii.l9*ie59f 0] 735.673 ■•3.467 0.08 7790 10 40.9i14 
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HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   10     V-   200.5   KTS     n-   1.35   g 

BUOE   FEATHER  Mdll 
• i'-'    V"C   >'-IVSH   »"TEL   «■t-'.oA        S»'! 
VI- 111  CVCltC   UAL)   •     0.^7'./»,».'   Jl 

/► t -   P,-i»li   >|  ,ish i 

Aj 
^.tl-dl.'r   j| 

-ii.<4u;>rri JO 

f.ijflj'. 7 O-O? 
- .". If 1 7 Ul*-01 " 
•i.fnt'i' ■■•It 

-P. J'.SI/'(,i'--0/ 
-3.1/.M0T   -j; 

-O.ll'it.O'ici-   01 
-O.iH^U'i'.   OJ 

-ii.^' !>.;'.'» -oi 
O.?'J'3<:I wr-o^ 

-J. J / lnJS?t-d^ 
-O.I 3<.i'*Jr.'--0<' 
0. lf.J"i(<,i -OJ 

iar<      T   */i     CIP      532   'IT   60').Ü      I»   11 

I *A')/M  USf.I I0.*ii 

CJ »-iijr »sue cj/cmx J KFOUMCY 

0.431 7 V»1- 

Jl 
IIJ 

>l 
•11 
•il 

■a 

•w 

334. 3*1« 
?l'>.733 

l.<IM 

IS4.0U 
l>j.?.f •< 

317..'13 

K'S.OOh 

l.'5.',?^ 

J34.0'JS 

Ud.lSiS 

O.h^J 

bl.7bd 
'. 7.7/'3 

IJ.3^4 

1. IIOJUUI) 

0. 13T.3» 

0.016451 

O.U<M3U6 

1 

^ 

4 

4.(1 J8 

8. n/ 
17.i")' 

16.3/1 

J. lluM .3C 
J.  iOrJ UOAC 

c. jc^;»«♦? 
T.<..)1 3 v<.r 
O.^lb'.'iHS^- 

O.^lbJ )u7f 

J. 31 IP43 
).   i i.' • ) ( 

0. ilul I fA 

1. )3l53h 

0. UJ15')5 
0.JJU7T3 

1, 
I 

n 

t 

tu 

i,4.r;-«j 

37.7rt7 

36.RnS 
'.0.•>>!'• 

SHAFT  MOIIENT 
MA-  ' -.U    .-. ,H »il >  > 
*v- 'u c>r' if ui'.- 

JU   Ail->*A 
«   (..rutidwr 

SHIP 
Co 

1J0I      I   l,H     Cl-      }i^   FL1   6JV.0      T6    36 

i  r iv 111 A ')!•?' '                    l.MS ICAO/IN   isn -ilSJtW.Hd 

* *■ •.U f J «riUC PSUC CJ/CJMAX J FHFOUfNC» 

J .63/j',3)' 0". 
J . 1. Jf t 1 J1- Ju Ü.I-'   ■J0,>7' i (i '). Ill 161 fl* UJ 13'I.158 139.358 l.OOJOOO 4.018 

.l..).ll>,l-.» 04 • 0. JCe94 >i£ 14 O.^B >i,^)e. 1)4 itt.tia 113.1   5 0..) 15254 8.197 

J . n J f- » ( '^ i' 04 0. .«.; .7 3 7r t4 O.U l»uH« 01 14 j.    it, 47.d<: ( 0.051044 1/./95 

",.?ll.1.. •' 04 0.-"^ «'.Ui« 1'4 C.3J 7»7^7 : U't 133.   Rl li.JO 0.0 16/18 16. 3S3 

o  .ti-,   'I         1 N 0. )>io7d'.? U4 0.-10 JjH il - 0* ?< .8d7 ^ .'it> 1 O.J-.77b3 /0.49/ 

., .Tj- I / J 1' J.' -O^tHuNhP 01 C. > 1 <t i 1 > i l.l .(.O.bd4 41.44 7 0.OO/503 /4.5<(0 
•'./fo-f.ir 04 -(3.i.'i4n.">' C4 i;.^c. .71-./■; c» u/. 313 47.47» 0.0 14J14 /8.68S 

J .i ^•«i'l i^l- J) -0. 1170404: 04 ■). i . >677i: 0« ?!'. .^oi it.ilJ 0.007577 3/.78i 
j.m» .-i.^r Jf u. 1 evi d.' Ul O.UJJ.I >- 04 16V.605 lö.itt O.CO J-.35 36.985 

J . 11'.'. t l.r 1. f>.l ir-i-iolf Cl 0.  1   7-.  1   '   ) )r 1-1 •. ".405 t,A*-4 CLJOKT/O 10 40. 584 

"»ITCH   LI'IK   TFVSIOM 

• «"• vc A'.M»»!«; »vti   AH-^IA 
'Vi'All   CUUC   ". UO   .       0.».3'.4-U' 

Si.|j no')    r 47?   cf    53? n.i uO-)^    rT  11 

/' o -SI 1' 05 H1 u.5i I ■ .>-/!•' o^r i /I'^.oi 

'Vf 

i: 

A J ^J ~t\ f-HIJf"' »S* jr CJ/CJ-'AX 

l.l'J"' 37. J I 

O.Utl77jl OJ -T.571.17oTr 1.' 0.1>ii5tl9F Ji 204.382 214. 152 0.2öl7u7 

o. 171/^- l> 03 -0. 1/^ . 1- 7' 01 J.* Ml..'. 31 llv.015 l'9.S17 1 . OU 00 00 
l.-'/oj'. 7-i v J.^ni^- 7rl j- ).4/4J/ I4t "2 III.-34 3 7.1 78 0. 126933 

.l.U?l(Plf -. 1 -J.n.' .'MM r i (1. Il/tllf 33 2 7(1. 70/ 6 7. (.7 5 0.269118 

O.T55-.1*!' J,■, o. in mn" 0/ „. 7 '/  ...-U >,' Il  7. (Jl ll.Sll 1. 147163 
0.4(517'. 1' 02 0.l0/»675r 01 1. 11/5'../^ 03 114.438 H.371 0.223716 
0.t\ ^n•^^,^ .J! 0. /I lilSSl 1 0/ 0. Jo<' '• '88f 0/. IJJ.H* 1 <. U 1 0. JM^l 
J. 1JHW7 .•,» II J.ld)'-lJ 11 0.  I74M »1 It II 1 7.974 2.."-7 0. US'  J7 
,,.75 74(>.ir Jl -C.ibjjj/ll- >. (J. ;iol3l»F r/ 2r.5. 921 «1 . 75 1 0.  356162 
o.^i-c /JU 01 ClO/.l .!•' 0.' J.7.:5fll 75il 0? II 7.<.M 11.745 0. JVlV.f«. 

<rn H'JB FIA ■   AT STA   1» 
: .IC   i' im'S "'   >FL   All-,».A V • I > loos»    r 4 7j Cl'       512   f 1 T   609.0 Tr       1 

r .v i   i»ii ' (   '   i \J   •      I.«-?*! V)';   3 

.'    !--5!ll '!>£ 4.4 3 1 A 1/ ' N   IJj-.o 94830.00 

AJ lJ • 1 ^«l JL 05IJ(. CJ/CJMA« 
--. ',< i'^JC OS 

-3. 1/3?'71. 33 O^-./'.? >•.'• 05 o. .< a i-i' -z J« 13 3.054 133.3PJ 1.0331,00 

).i:i •• • ■ 33 - J. / ^ f < 8 . J J 0.24151 isr J- 2*4. 5',3 l'-7.ll' J. (-25(1 1 
l.lOV*; .r o-. n./i j' 5<<w 0* 0.2 ?8.3.ii*F J4 n 3 . U I J 21.273 3. C5Ü77J 

-,'. 3ls"r. •- )4 -.1.7 7B14',.'- 0- J.4 7.1 ,7 Iff )4 216.2 34 54.   1*0 0. 110166 
^. ir v 3  11 r H 3..')'• «'.7 if 11 ). 1-3)77)- '14 /. 171 1.476 0. J,'./'l ) 

J.I56.',l'7i,t 0. -0. l/l'HI' Jl O. 15-11314- J» 130.711 58.'.5 5 0. 3'.24l I 
w'-C/r... .1. 0 3 d.f'-/J7'..V .J 1 1. ( r. ■  .11 3 ) •4.p-. 9,1  ,7 3. Jl 1951 
0.8 #o 7/< t^ )' .l.l0HI4 7r Is .1. I0>.4 1 .'jl •1 • 1.5, IS ( 10.645 0. 1/2 7')-l 

- j./SJOr »ill Jl -U./i5/8c.! 03 0. 3 .Ü^->1/' 01 21 i. 20 1 /4.>'.5 o. ujdin 
• 1. 1 '■7w,")|'- 11 -0, l.'l 1 <-(   1' 1' 0. 34M<»«, ,r 11 /<.!. MIS /<•. 1 U 1.  )I7» 12 
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F' 'OII'IXY 

4.Ü98 
11.19/ 

12.2(5 
16.191 
.' ).*(2 
,'4. 590 
/ B. 6 85 
J/. 711 7 
16.635 
'•0.93«. 

J F' F'Jl.t^C* 

, 4.09 3 

2 (1.19 7 

3 12.2(5 
4 1 S, 191 
5 20.49 2 
6 24,5 (,J 

1 /c,.  1 » 

h 12./,!/ 

9 11». toe 

0 411.98 4 



HARMONIC   COMPONENTS  OF   FLIGHT   TEST   DATA 
CASE   10     V-   200.5   KTS     n-   1.35   g 

FIXED MUD CHJflO AT STA It 
«»'•'NIC AWHYSIS M"i:SL *"■ S"r lOOt      T   «iT,!     CT«     «32  f IT   609.0     If 

«J iM 
"- ——rr- —.o. 

ivii ir -»Tfjr- 
Cj/rj^Ax J F»*0»»»C» 

•).*SJI'7^ J-- 
•C.2*«l -0 ti DS o.iiuiibv.'O1 OS u. /1 ,i,tie at lCi.*72 lOi.47? I.O0OÜOJ '.O'*« 
-o.^'nn if a« •o.iiii'>«r 1J J.".dD)lol )<. lUJ.d}9 90.419 O.O'-lOftS 8.197 
-0.2/t*! 7)> J* -D./PJJI /?i- r* a. s i-,i issi UA 2'.3.I!M 84.022 0. OUV0 70 I2.29S 
-d.n»-" 7j' 0* 0.7l6l'l «'-'■ 02 o. iM<i}a* o<. yi* .*••> 44.Jig 0.015144 W-.393 
a.^it» rj*«» J<- J.MdIJ'i»' 01 J.2SI»U;I J* I?.*** 2.S^* 0.031807 2Ü.4'<2 
3.liJri:2i> M -T.?02J7;S- si o.3i')'i2/'.r 0* iü!.. J0< 49.193 0. C34905 24.490 
0.1 j-»"?' Jf J* J.SJSSJCJ1" 01 J.ll&fil&k 0» 1' .710 >.!•.•> 0. J71'70 '».H9 
}.«*«irvc J\ 0. f^fcJlV in 0. 1 UB/'^tJ 1)4 4,' .4'<ft S, «0) 0. 01 <r« 76 12.7C7 
O.'iOD'.J^U 01 (J.650i22't: ix o.rfib4iit 11 ^3.69^ ft.422 0.00S432 36.Hd« 
0. »M'l»M.r 0? -J. ■■••»■>   ••.'Ai if a.T«i«*rrr )2 311«.07" 1I.Ö3» __J. JOl'ill ia ' O.'IM'. 

Hl»PC   FLAP  AT ST* 17% 
H«' "('••JC   ANAlVtll """itL   A«-^oA \-i '   1009      T   A72 CTA      SJ2  HI S.09.0 If   AO 

AJ »J CJ CHI Jf »Sill CJ/CJHAX 
O.90Si2» >t 
J^t'J^f?-« -J.4J7' »J'C DA J. 4-.7jll 7E 14 Hi.07ft 313.07 . 0.891)11 
e.u-ii/.jir 0.60 3'.2 7-r Oi U. »i.'jJ132f )'. lur..37u 42. .8 1.C300UU 
J.lM23Cir U.l!>0734/E IU 0. 22J71 73F )A 43.373 14.348 J,l'7ft78 
O.'.OOlO'-r -0, «OSlül I' 03 0, s0».4 11 >l 0 J 2'».161 68.^i\ 0. 144>i44 
C.UiMSXik ft.AAt.Uivf .T n. 4*>. 11 7 7h 1)1 HH.2 17 I 7.'•47 0. 0'29.,4 
J.2')47|i' -i).H/2»JM H 0. l«'»2*29f M 2^3.9-3 4 3.'-')2 0. 324443 
-1.JUlf31r 3.37S',a/H<- Cl 0. 4)-. 5 1'.OF 03 •n. vy, A.441 .1. 0u9f 3 J 
u. I4-J«vi2l' P.t4<l3_ If C) ->. 7-   l7-.0»f oi 121.7.,! I«.220 U. 121240 
3.4 J J9S-7 J' J.4 )S^s t/i- 02 0. 483»r,u3t 0 ) 17 3.Ü4J 19.2 »4 0.0/ 73)2 
J.SC1?79I» -11. .o4'j/S'»I 03 0. K'./b'.-)')!- (i\ 7il..t<"> 22.40'/ 0. 11 14 10 

J FBCMUFNCV 

4.L<« 
8.19/ 

12.794 

-~ 16. )9l 
20.4')7 
24.490 
2b.6(19 
37.7.17 
36.t84 

10 i0.9n4 

OLADE   CMOnO AT STA  17A 
HiRWP'lIC   A^«LTS!S  fPiifL   »M-iftA SHI»   1009     T   <,77     CT«     432   FLT  ft09.0     T«   A? 

AJ . .    BJ      -CJ — PH1JC _ PSIJC CJ/CJMAX  J^- MCOUEMY 
0.24362'Cl 04 

-0,fp:74i f.f ( - r..■'2912961 C4 p..">426r69r CA IP9.329 IP».329 l.OPPOOO 1 4.09» 
-C.123fti:7f 0? -C..-3tU44f C4 P.23f 14tfcE 04 r6o.702 134.P41 O.f «fc077 7 r.197 
-o.r6t7/nf 03 C.49796'6l Dl 0.4649347F OS 111".176 39.393 0,P7J7ft4 3 12.794 

ü..-,fC3395t 04 -* .19^rft34t C4 0.3419(346 04 37!..C44 81.264 0.140834 4 16.393 
-o.2:5t9i:t 03 -C.4e44f.72t 03 0.«34477et 03 :44.C22 49.004 0.C22011 _   5 20.492 
-O.K'624 -lu 0 4 -0.1 )7l6'.0f 04 0.IH64lN4k 0* 22 7.374 37.896 0.07« 770 6 24.'90 
ü.i:cio:if 74 o,ur4"?<F PA r.i'7bt2«t ( 4 41.474 4.782 O.O/.tOl«* 7 28./89 

-o.64fti7?tr 03 P.4«21fil4t C3 0.61223106 03 14'.7P2 17.838 O.C3 2449 f 32.787 
-0.40 /•'• / u OJ -u. r«<lv/" r'l o; O.'C, SMl.'b«. i ) I« 7.7'"' M .9/u 0.( jx^Tl '. l/..bt'> 
-0.42^0731. 01 -<'.3l4'1341 03 0.426/'.öOf C3 716.710 71.671 0.0.-'lft89 IP 40.984 

•LADE   TOflSION  AT   STA   151.5 

HAUXf'lK   AVALYSH  »tlMl   •M-4ft« SHI»   ICO«     I   47?     CT»     «I?   FIT  ftO«.0     T*   *A 

AJ kJ CJ PHUC PSIJC CJ/CJM»X J FAtOUtNCY 
0.3»««c*«l 03 

0.1PP27f ftf r 4 C.194*6941 OA 0.2708214F 0* 44.946 44.946 l.oorooo 4.04P 
0..--.C4M2: 04 0.lli'473t'. OA 0.7ftP260U 04 113.792 76.P96 0.9-0S42 P.197 
0.114J0fO« o: -C.4:6843,sr 03 0.4169449t 03 ?7l.!07 90.402 0.161349 17.794 
0.7/69S^6t 03 -C.lP*P431t: Cl 0.324U'21f 03 21 4. 794 «3.749 0.120331 16.393 
o. 11 :••-<,:« 04 0.3j;4'<7cL 03 0.12C'>4OOL OA I'.012 3.202 0.4'.!:Ü90 20.442 
0.17 '64 74( r. -P^PUKII^» 07 P.I ?lM4llflI 04 3S».fOP r.''.46P 0.4'.7774 74.«9P 
0.-".2 7li 2» 02 O.l.if ItJlll; C3 O.IAAPlilt r! 47.334 6,on« P.r«3473 28./89 
0.3iil42r4E 03 0.713?:!*?» 03 P.774t!,4".r C3 112.P93 14.117 O.tthWi P 22.7   7 
o.r43 ii99f 0 < -o.iP!r*."Af 03 0.304o94U 03 717.744 74 . 1 ,9 O.I17P77 « 36.PP4 
o.i7i:4U"t 1)2 -0.602 734(1 02 0.626?1926 i ? ?ö4.B60 2H.4B6 0.07 3137 10 40.964 

168 



HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   11     V-   199   KTS     n»   1.62   g 

BLAOC   FLAP  AT   STA   17k 
-tAJT.IIC   «'UIVS'S   »Wil   A.l- sn'  iuj'»    r ',u   Li»    üB 'ii (.09.j    r    «so 

AJ -J Cl "Mir »sue CJ/LJXAX J Feruij^xr 
0.4l5fc7Mr 01 
l.H'.JH^O-,' 0'. -n,$ak'>4*)i 0* J.«t7'IIOU 04 )ll .h*6 111. AM 0.dJftft/b *.114 
o.i6nst»r tM u. 7<.o07 7or a. t.lMtilit* JA 10^.(.is r. 1 . 3 1 * 1.QUJJJO fl.71ü 
t.x mm* 3t a.UA') ifi' J. 3.^?>* i.'sr J* /I".'77 O.^fa o./;73n l?.3*(, 
3,i tjfiHir 0» -a.107/.17' 0) U.<.il lii.'*' Jl ^l'«.?*8 bl.ll^ U. 0)'<ul 1 I6.*bl 
r. . M i< 7 ir o: J.liC '••'■i üt (i. 1?'/1 ; 'ut 01 1U.*V .' J . ' i 1 i. JI».*;* ??.4F* 
J. Hl^'-J^"1 }l -fl.l^lSdSh' 0 1 o.*o<: i^^h- 0« I'.J . ) S'. S/.')'.'» 0.04/».3J 2*.til 
C. 1 ISWir .M 0.  iLl.'Jiff 91 U. '. 'JHl l*Hf Ul .•). f-s /.i)^^ j. (.MJ*; /*,i-< 1 

b.ii••7'■^l^- Cl J.ti?ll JC-^ C3 J.i/'l (/•y*; 33 •.J.7^1 n."""* 0.1174 3«. .Z.tii 
j.ict.fisr- 11 O.JOUHMf 03 I/. f.^J <')l' 01 1ft*. Hi Id.J 14 o.ovuiiH 'i W.ü.'7 
C.5J7; 'OS; 31 •ll.JOJill' r 01 I).'»*!*'.* IF 03 Ml.S7f 20.110 0.071 141 10 *l.|1? 

HXED  'lUB  CMOSn  AT  STA  II 
SHIP   IJJI      i   *f2     LI-»     Ms  »11   609.0 

*J • J r.j p.. JC PSI1C CJ/LJIAX J FMVJUCCY 

». * jd.'iair OS 
- ).l//c2l'ir ->•> '.•.HIKO'F Üi J. IJ3V.9lf )(l I1J in 133.1 n 1 . 3 30 3 J 3 I *.114 

-n.Mci.-lfrvv )* -0.107104;: c. 3.8f.r J^)*^ 0'. inl JU II^J^I o. o.iM'n f ft.210 
-0.2.»4;. i- u* -a. I22r.4(vr c 0. 124 7-4 It 0» 2". ?0R 8 IS.4')1 J. l.'*04T 1 12.3*A 

-).i«a'.«i '• i- .l.Jia. Jll' 3. 3. UU I77r .1'. 171 *'. 1 42.«62 0.014')81 4 lt.*M 

C  .C.'tC. '' 33 O.I4>' 10."- 0' 0.71201^7' Jl 12 (.HI 2.13/ o. cj/Odo •- 20.4 7(. 

.1. isir/j«1 1* -... llM22d' 0^ J. 22«l-j'<> )* 12 ■( 144 S4.H'7 J. 322>>i/ .. 2*.<.'yl 

0.1 17.' ■ 1." 03 -'>.*24.'*<'7i 01 ,.**23SS8' 0} 2»4 WH 40./4« T. I )'.3^4 J 2a.fii7 

3.1Mr421C 11 U.) M'.b'.Cf »3 o. ♦os/K ) ic M 4» 101 b.?HH 0. J)4U1? i; 12.122 

)..( 13'I.' )1 j.6 iji'i'.r' ).' 0.»/14A«0E )3 7 ,'bf 3.113 J.3 3'./l 1 •» 17.05/ 

3. jTj;mr 3> -o.84:)'üi-i- 3? C.13H (2I.'F Ü2 2S.« in 2 1.1J/ 0. 0 IJ'12.-. 10 '.1.14? 

RiAOE ciinrn AT STA UH 

M»?»nMC   ANALYSIS   KOtEL   AH- .fcA        SMI"   IOC*      T   *77     fTR     SIB   FLT  A09.0     IB   *? 

AJ 
0.2s*ilHf    04 

-0./.600*3cf   0* 
-cii;:1»*»? o* 
C.r ITl-'-Jl 03 
0.3t'27^ork o* 

-0.^4;iPC6t U3 
-O.lt-rtrsMf 03 
o.mn i.-f c* 
C.ll-,7.-3-.£ 0* 

-0.I-.70-; ''t 0* 
-e.l06*lü2t   03 

_ BJ   CJ   __ PMIX- — - PSUt- CJ/CJHAX _ -a— FBECUCNCV 

0..-,«1'0?H 

-c.i;i4t*3t 

-o.nnr.Toi 
-o.6r«*«4f t 

-C.iscisait. 

0'. 

0 4 
Ü4 

03 

(12 
03 

0 1 
03 

Oi 

O.^frPGlflSt 

0.?346S07t 
0.29PS30*! 

_ Ci.l042i9tt 
0.11*0471t 

0.131341*1 

0.1*3rc»ft 
0. |S(;T/4| 
0.?«*117«.( 

(4 
>i4 

0* 

D* 
04 

OA 
1-4 

C4 

03 

10*.7C4 

71*.0** 

27*.«46 

2**.561 _ 
20».«*7 

l.*Cf 

317.V41 

IV],'.Ab 
23S.743 

ir.*.7n4 

107.022 
■»1.' 19 

S7.173 

_ *B.9l3 
M,,<>VO 
0.701 

*r.r*3 
.1.409 

73.974 

1.01 0000 

0.0906*3 
0.11*811 

0.11«734 

0.0*0*61 

*.1I4 

8.710 

12.346 
16.461 

20.476 

-0.46,'r3J*t 
o.3?7*7nr<t 

-c.s37f;:jE 
-0.3" l^'.i.l 

-o.:- :oi«iMif 

0.0*3BM 
0.0417*7 

O.C"074 
0.0'(.17* 

0.01*   7t 10 

2*.691 

?8.fl7 

37.977 
17.017 

* 1 . 1 '• 7 

HIAIE  TOnSIOH  Kf  STA  1J1.5 
MA9MÜMC #':AITSI! «rirtL AM-46A SHIP    1009      7    *7r      CT9      S3B    FLT   609.0      1A    ** 

AJ 
0.617601*1 03 
0.7~*S97»F 04 

-0.76C51?» 0* 
-0.76770111 0? 
-0.32   23174 03 
O."*/!«:«* 03 
0. 1.70li'.'t. 0* 
0.299*76tf 03 

-0.606C41Sf 02 
-0.731t64*l 
-O.I779**JF 02 

f J 

e.?:6i437i o* 
0.1T(*06LIE 0* 

-0.57477981 03 
-0.17670m   03 
C.979:7i:E 02 

-O.*7(Iü4?SE   03 
e.l211476E   03 
0.89478376 03 

-0. U3*4t 71 07 
-l1.10O36:-6l    13 

CJ - PHUC PiUC CJ/CJHAX J_ FPfOUCMtV 

0.33*9480F 0* *3.r9T *3.097 1 .C00OIIÜ 1 A.Ill 
0.3147*406 ("4 1*4.496 72.79B 0.9*76*9 2 8.710 
0.4797913E 03 261.77e 87.7*3 0. 1S8166 3 12.3*6 

0.341.130*1 03 201.108 SO.777 0.1040*0 4 I6.*t1 
0.9417294E. 03- _    4.40* - 1.121 o.:a*i37 _ 5_ 20.476 
n.t?9(:li«%l 0* 341,137 S6.844 0.'87778 A 7*.691 

0.3731296F 03 77.OSS 3.1S1 0.096*69 7 78.er7 
0.89733r4E 03 93.973 11.73* 0.26749* I 3.-.977 
0.737**116 03 18*.033 ?0.*48 0.1 S"!** 9 37.037 
0.101978'il 03 749.9*6 74.994 0.010*30 10 *1.147 
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HARMONIC   COMPONENTS   OF   FLIGfIT  TEST  DATA 
CASE   11     V-   199   KTS     n-   1.62   g 

Bl»OE   FEATHER   »NOLE 

M*' «^S'C   »'»JLTS'S   »nfEl   »H- sm ' IOO'*    r t,7?   c-    att m 609.0   TC  H 

J.c UO<.f '"   Jl 
a.uj'.'.x.- oi 

>0«^k 7t f iti 00 
-S,?t,o<,l T,»r-iH 
•C. t-\J?Jlft-J)i 

•?. n»ni ■--m 
• J.6 »e »■ff'-'Oi 
0.»*<.f 1J3i.-Oi 
•t. J V' Jii >' -J.' 

-O.lJcMJIF"    01 
-,)./3i-. a'"    OJ 
n.^tit;«! f -02 

-M.hltlitif'Cl 
•oliivi* i.r-ci 

-y.i«'.' icT-o/ 
1.10- «..^'.►-o? 

-J. I J'Ct Wt -c/ 
r. 'oi )i if-,): 

SHAFT ItOMEHT 

121 
SIJ 

u > 
ft 10 

U 1 

CJ 

SlK. 

»tu 
] t.) 
)h I 
'It. . 

( 
sw 
JO 

. / 

•J! -ni 

ii-iil 
ir-M 
bf -*)} 

l' -12 

-"'MC 

IIT.O*! 

»ilJC 

nf.j'.s If- oi 
JC    )J        ??(i.<.?)        II*.2}S        0.091213 

l'.<.,nlT 
2« f .21)0 

iJi.bZS 
t (I. )(,<• 
i'.".i*e 
20/,.s72 
1-j.b'J 

s',.uoo 
«l.S)2 
lb.2/1) 
27. 1") 
2 I . I '. 1 
.'2. 02 
1 .. Ml 

CJ/CJ«« 

l.UJDUOO 

0. 3U/S:)H 
O.02OS*7 
u.00 7 72 t 
0. JOl'Jbb 
J.OJ^J'IH 
1.0)16 Id 
0. C>lll')<> 
o. jmv. 

J r«fO'if>(.¥ 

I ♦.it» 
2 B.?)) 
J 12.546 
/. IA.*<|4 
•» 2').b7f 
h 2',.(,01 
7 ,■>«.(«) 7 

n l2.r2 2 
9 )7.f,W 
0 <• 1 . 1'. 2 

■I   »H-5t4 SHIP   100»      r   *72     CTK      i»»   fLT   6O9.O     TO   36 

7 j ! i '.J HMl JC PSIJf CJ/CJM4X J FREOUENCV 
L .<.■«'». .1 2' \)t 

J.lAiH*'«*! Jo u.l33;it')2e C6 0 U»*21t1 U* l". l.fl<>4 l<.3.a<J!. i.ooaooo *.115 
> . 110<i'.lai 0- -0. I»fl6alr Ot a 2o lo.ol -' 1X1 ^37.0-.! ll«.!>21 0.00819 1 6.23C 
?.12d 7 1 '.'■ V* 0. U2 7CJ'.1 0« 0. 207^272« a« >1.066 17.222 O.OU9190 12.346 
,-. .< let it u I.-« 0.2cll<. J«"' Ct 0. 3 >.. II '■'-- 0* I 3». 72!. 33.601 0 .0 1 7 'j 3 7 16.461 
0.oJ »i ' 1 IT ■. 0 . 2 C 7 J 1 11. C-- 0* (j i ir tji : 0» 1 3 . 4 3b 3.787 0.026290 20.^76 
O.l/OSc^n» Ci -O./SlS'.of'- C3 w. 1 .nij', j < J ... 33'>.lü7 Si.Ull 0.00M328 24.691 
0..'»«>i- •ir u • -0.1l..l.0sf k *i Ü. 30'Tali; 1. )3 7.j96 '.S.IO'J 0.0 1 3407 28.607 
J.UliJdir 0 ) -O.cj-  or^F CJ 0. I 312 i J'lr 0« 203 ^«P 26.062 O.UOu12l 32.922 
0 .»'ii?«.,'.! Kji J. fkk'iUl'tC 01 0, )l- >i>s 7 j i 1,1 1H.'/12 1 ,. ) - J 0.0CU3S3 37.037 
.) .iB-iuj. rr OJ -    .)PSJ7I2F I 1 0. .';fi2 7^': dJ 121.iiO j.'.ro 0.00^203 ia 41.1S2 

"IT:!) LINK TE^SIO-I 
• Uh  < ■« 'C    A'. .l»SI S    »OOtl »^-•^ A s-i- 1)09      r   47-'     CT'      ' 3il  HI  'j)9.3     T-    11 

AJ ,    | (1 r:i K P'SIC   " CJ/CJ'IAX 0 FBMJUM CY 
-C'D-isV 1 7- 33 
-M1- )' 3l.«- U3 -t..l?4-,., /. 0) 0.19-1 n2or- )3 21. )3'. •19. ))* 1.3642S3 1 4.1i; 

1. i«3i2i<i: )i - I,4()'.i 4. -1 \ 0. S4l)!(»-9F 0 ) 310 762 n».-.si 1.000300 2 8.7)0 
0. •31129)- '2 'J.30»J40"r 0. .). »12 Hv'iZ 02 *2 ü'9 1 7.Mt 0.0/^7'.'. ) 12.346 

- ) ,t f ■•«. l>..' J2 -.).13b'-','f • y 1 ). 1'.'. 7«. 1 r 33 2') «.<.', h?.' r,! 3.271342 •» 16.461 
 -'.«tStss.- a;' i.n/jj!,.!' CS 3. 4.,u  l-.'j ». 62 lb'. 172 31.034 0. OWIdd 0 20.1.76 

- J. "-SO t» /■ j.- U."J'    llif u. 0. 1 v JWJ2 .'J 03 Wl •.^J 20.260 0.1)7144 A 24.6 H 
-J.19l?SI." )2 .).294''2 34( J2 ). )'>lSN3r 0? 12) 071 1 7.S8? 1.0ft 507 r 28,60 7 

2,3 .12!' il- Jl .1.1 li 's.iü 1 1 V.  W l 1.1 •« 01 21 324 2.6uh Ü.0J6', I ) a 12.r,2 2 
- J.2 7)'I9- " 01 -l.lJB/T?!* C- 0. i . 1 iS«.«. J/ 2". 99) 29. .'.4 0.0S731) 9 5 7.0'7 
0.201( X V 02 0.109V>;S7 0.. 0.22/4 ;6 2l )^ /t l>2f. 2.■•■■.3 ). 04 24 14 10 41.     u 

fixrr   'lUB   TLA"  AT   5TA   18 
Mi-'ij!C   A   ALTI'S   "(VtL   \>i- SH|P   1O09      T   472     CI'      U«  Fll   609.0 

A J 'J CJ .'Ml JC ■'StJC CJ/CJ"AI( J *) C JU^FC» 
-■j.ltXt'X 7f Or 

-.1.191l3|4f « 0.16111 !3; OT 0 S32d)29t )' 1 3 7.1 14 137.334 1.000000 ♦ .115 
o. lo-.2f2ir Jr. -0.3l59)(.,'.r ')• u. 3)26)alC OS 2du.26:i 144.1): 0.624391 8.2)0 
P. 1S)»)9«- ü. 0.,)8 7lv,7!)'- Jl J. 1771160; l/A U.O'.) 10.018 ). 31374d 12.366 

-J.t JJS ;•)■"• 04 -0.lr.343l4' 04 u 4292J40F 14 200.9)7 SO.23* C.0HO566 I6.A6I 
).18^277,- Ot -o.iloit. ;i ■ 04 ^ 21,/'<JOt OK »2'<.UL ) sS.d 1 7 0.J4U312 IO.'J II, 
o.mi«.-^ J- 3. )32-.l2-- C< a lr.)l3ldf J* 10.08'. 1.681 0.0)568) .■"-.t .1 
0.1)4 8900: M ).;.6 7i4 i0f 01 a l^O'Wil' ■■. 26.121 1. 760 0.02 62 44 78.(07 
Ü.1292«eif 01 U.11421 CJr J. o 1 138622! )4 73.918 9.2 .0 0. C223UH 32.••22 

-0.S72I IlSf J) i.W»:",?! 0) J '.J4 3404r 01 I'd. 2^'. 18.6)5 0.OIOS67 37.0)7 
-O.S..S4'9,l- 02 -u.i8»a; 7V< Ci 0. ) o9 6 7 • J 01 261.9 53 26.195 0.00 73 1 3 Id 41.152 
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HARMONIC   COMPONENTS   OF   FLIGHT   TEST   DATA 
CASE   12     V-   20U.5   KTS     n-   1.23  g 

BLAH»   FFATMEt)   ANCLE 

MiH«OMC   A,aL»jlS   .iottl.   Ah-lüA Ihl^   lUO-*     T   */2     CTK     «0«   Kit   60V.0     TK   31 

AJ 
0.dJJr.il3f:   C| 
J.taltrfTs   Cl 

0./<<»72t*-01 
-O.ioJjl Mt-Ol 

0. liluj<«-i-.-Jl 
O.SJU-.j'i.t-Ji 
0 .ii<.5» 7JT-01 
o. i,j')Ji-.i:-02 

IJ LJ PKIJC fSIJC CJ/CJMAX J KKkuuU.Lr 

ti.tjfitti 1'.   Cl 0.<i6iO?S^€    01 l<b.<)44 i^i.öH', l.OUOUOO 1 -..Üb^ 

Ü. lltb'illF   ( C u.'^sis'.ic oo ^/'..OlO 1 W.10S ü.iu;«? p ■■- 163 

0. J'O'.Mil-C I O.Ui34336t-01 Zi.6,t !.■•  .'■ 0.01634(1 > 12.2*3 

O.llbli.'ii'   (i J.USOttiE   OJ ^H■^.l ib <   1..    1. U»C27l!iO •. 16.327 

O.-'J'.iU'.t-Cl i.232(i7<^r-01 lli.itl /j.A<7 O.CO'j* tt s 20.■•U 
O.iiUt'.S'.t-l 1 0.2 l'jJSU..'t-ül • ■J.SJJ d. uo O.üüaO»2 6 2'..*<>0 

c.^j-'/Ciur-c; 0.1'ib-, i .< •     I.' tl.Olb t.»ll O.OOInOJ / 26.!>71 

O.HSh&^Af-CJ 0.1)H2bb0t-01 2S./X. 3./13 O.Oo.:'! n 1 ii.m 
O.U10u;j(-tl O.lU.V/iF-Ol 01.003 9.0'<0 O.OOi^l3 y 36.730 

O.ili SS'.cl -C< 0.1782S*Jf-Ol 3'.(i.iol 3'I.C'J6 O.OUii' j* ij ■.O.olü 

SMAFT MOHfMT 
K6»>«',,NlC    /"»LYSIS   «Cll'tl   .'H- ,01 5H|P   Uli 7   -.72     CTF      »0*   FLT   60V.0     70   36 

ij PJ ^ J cm JC PSIJC CJ/C3MAX 
(' .57hct' 'I'- CA 
0.771otLjt L-J 0. lAJoTa** Lu 0. lü303u.c 06 111.237 lib.237 1.000000 
J .Jit*:!,"' 0» 0. l(ii.l.M2t ü<. u. Id •- t»2F b* U*./** 62.621 O.00/VO6 

■ .'O^.'-J' . i n. 1 •. 7 * M ■" (1 u. i . ' .     . 'f OS 91.bb'. 30.321 0.0903'J6 

u • " 'j. 172'.. 2 7^ C3 0. 1213 »Jj = Ü. lbb.lb9 67.062 u.OOJ^'.O 
.'.'.. t .■■. ■   lf 0- \," i7u<.f C* t<t 7.1.' i.ir 0. 2t.. 161 3.26Ü 0.0'.',<.*'? 

J . J < ■» 3 ( c, « ' Jj - j. ,>t;.3J5':'- ~J 0. e.Al? ,,i: C3 3-' ■ .'tilS M.616 0.001-433 
J .l220-.ru'' 0'. • '. I ..V'c'.- U't 0. /27'.. 1- o-. J J. .'.JO ■•3.201 0.0 1396'. 
.> . •• 1 ^ ■. < i . r 0> -0. 71 C'IJU« 03 0. J.','..-. 7^ = 113 /«v."'»l > 7 .tdo O.OUSJ73 
J.3»3t l-..i c*. -j. JIJM n« ra 0. 3^ .'. <l'.c 0. IHti .tr fO 20.u,>2 0.021 197 

03 -.». KM-, lO',' C3 c. 121.12 >3- 0'. 31t>.b0l 31.bo6 0.0 J7<.70 

J FREUUENCY 

6.082 
6.163 

12.26S 

16.327 

20.606 

26.69C 

28.671 

a 32.uS3 

9 3o.73S 
10 <.o.ei6 

•liCH  LINK   TENSION 
MAKVJSIC   ASAHfilS   MOI iL   Ab-',CA SHIP   1009      1   672     CT«     60«   Fit   609.0     t<   U 

AJ HJ CJ 'MUC P51JC Cj/Cj^AX J FR'UUFf.CY 

J. 1336.J6t jt 

J.2ti26«Sllf CJ Ü. SbnOSl' i-1 0.2630671t 0 3 172.272 172.27< 0.683S31 1 ■..Ot-2 
o .662 Ml 36 0 > - u . 2eS( J.-ct C? 0.363USllf U) 327.9S9 163.6aO l.OiCOOO 2 8.113 
0.309 <3C-.t c/ c. ■.6.6i^6K C i ;../... < i 03 26.21o d.076 0 . 1 / o 7 < 1 ) 12.26S 
^ .2 3 3 3w69t 02 -c. I 7i,i.ut J t • i}.17ai6t3< 1 ) 2 7 7 . !: 7 9 69.393 o. 327)/: 6 16.327 
0.3763.77£ 0.' -0, ,U72C(S. c< 0.6123163f J2 2) l.S2i 60.703 0.3 7S', 30 i 20.6Ci> 
0.33 7o < 3 jt 02 0. , T<666 3Ut 12 C. tbO Jf.2fc 02 12«.-»»1 20.B23 J. lt26'J7 0 26.630 
0.37.su37e ol 0, 1 Jt JO/lf l< J.1676376f 02 47.203 9.6,30 0.02 IQAti 1 20.371 
0.77 7 J037? Cl 0. 1'/--til', ii t< i. . 1,     ISLF 02 a 1.216 6.3 IS 0. J3f./3 n 3. .t'. 3 
g.ifSi.1311 02 - J. l<.t3»-tSl I i 0.22d9Cb3fc 02 J2J.1J0 33.376 3.061932 9 36.73S 
^ .-..'jou icr- 01 - u. 1 .( UL J. C 1 J.'i3iJfc02E 01 16 3.61a it.Mi 0. JJd30 J 10 6&.H16 

FIX«  MUD   FLAP   AT   5TA   II 
MAHH if. Iv,   ANALYil i   "riHL   i n-UA ■.MlH   KwV       I   672      CT-«      •.O«   Fit   609.0      tR       I 

u "J C J P-ilJC psur CJ/CJMAX J FRfüOluCY 
•0.63 II lite CS 
0.1- cs C. l.tuJ-..! (.! 0.6266160F n 110.063 110.0 e 3 1.000060 ••.062 
J.U'         .of 03 -C..!.-.32'-u

! t; J.2»66617t .IT 29 1./6i 165.Idl 0.66t7S6 I . 16 J 
0 . 613 d 1S IF .-. C. •c'.66St» (6 0.36 3 1 71 3E 06 •.3..71 16. llO 0. 1327'.1 12.265 
0. u ;- .7 12-. C6 -t./u \.(.n C6 J. ^6 21 l!)t>r 06 21 1.^1/ 36.263 J. 1CH9 30 16. 127 
c.„113232; 06 c.ll//.'.,• L6 J.262JE63F 0-. 2,.1)2 3.11^0 .).03/0*0 20.606 
j . 1 ^ - ;. c -. u 6'. -C.2 -"■ '^t <t ( f J. 1 3t Id 91 06 1J 1 .6-. 1 3 1.616 0.  Ijt^-.! .'<..'.',(l 
O.&St JOJ«-: 01 L.(..7/731f I 1 J.1.3/I62F 06 3a .•« 76 3.2 Jl 0.026922 2«.', 7| 
0.9So 76.6- Cl 6.1C( 27<2I 66 0.1671 7C'.F '. 7. lort 3.3.1 0.JJ' .76 8 32.6'3 
0 .h l.'ltS*^ v    J -(;.'.(.'••.'• /(Jl I ' 0. «1832131 j I 23J.316 20.7 2s 0.G)',d36 9 36.7J3 
J.2732631" 1 1 -O.U'.S'.33l 13 o. 1026'. usr 01 20 J. 1/2 20.3 17 J.00 7126 10 '■0.B16 
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HARMONIC   COMPONENTS   L     FLIGHT  TEST  DATA 
CASE   12     V-   20k.S   KTS     n-   1.23  g 

rixrn MUC CIORO AT STA II 
M*««ON|C   ANiLVSIS   WCIl    Ah-16* SHIP   100S     T  472     CT«     *ü*     tT   609.0     TH     3 

AJ M CJ •»HlJC PSIJC CJ/CJHAK 

j.iHiomk Ci 

0.19'iJju'Jlt Cb d.WMvTbf et t.llll'ilAE 06 •4.«T« ■/(." /^ 1.UU0300 
J . .   . 1   ;i.-. i 0« -O.Ublul'jh U.26l(l'27f Ct l <U.ü<( VB.J*9 0 .Uc ji.J,; 
0. jöB^-J^ic -U.72o7?>Ol U.ei<io!)70t u* 2* J.IJ6 ttl.Oib U.072/ol 
v . 1 tiiS 1»i d.UHVil' J..'/ jOalOf J'. 1 J <.4iJ 3<i.&ilt U.0201)2 
>,>.,)i)6jj."ir cr-sjuo: o./'.^'.nsr 0. 61.U'ji 11.Ml U.02 I»!'«!) 
ü. IHC1 lit -U.?S1?M,0C 0.lJ<iSiC2t OA J.3.0SS k).l/6 O.UUtlSO 
J.a7//dJlc -o.iujM ir ü.UU2-<«f Ot 2iu.lJ2 iJ.72-7 U.OILH«; 
o. is.'osisr -O.l I6'«,(,<.f J-l/^lCSt d. 2JS.2Jd 31.651 0.0lL'/39 
0.4il»4i«Si 1). U«( ■;, .'( o.ad^^xvt 0) l.va> U.221 Ü.Lt/«.2 
O.^lS.'iOdf i/1 -C.i1 I/•.!,. ül U.^-j-Jit l^C d) 11/.071 33.707 O.UO'i'V'li 

J FHtUUtNCr 

A.aa2 
e.ic3 

12.2*5 
16.327 
20.<i(ltl 
2'>.<i«/0 
2M.571 
32.653 
Ulm li'J 

10 A0.al6 

•LADE   FIAP  AT  STA  17* 
f-Aft.-UC   ANAtVSIS   *OLiL   *h-tu« SHIP   1CÜ9     1   A72     CTK     -.O.   HT   609.J     IK   S3 

AJ tlj CJ PMiJC PSIJC CJ/C0<«AII 
j.i33t>jd;e EA 
d.3975Jt 3; C* - 0 ilJftA3» Ci 0.53D22t9t DA 117.oil 317.611 0. 1)9 36 U 
.1.2 11 «ill'.: i- * 0 51 ist i /: CA 0.6022 926? IM I10.1>>1 54.2 70 l.COOCOO 
0.l2Jl*i;Cr c. a *;,»33üif r » 0.12(921tiE M U.UI'J 0.2/2 0.210731 
0.2)bJi'.5- .3 -d Si<,5S55t CJ O.ltOfttSt u. iit.lai 71.IM O.U73 39 
O.lt .'-.j-,U 3.' -o "•i i6i ■.i:: c< 0.10t37cl£ ji iJu.tii AI.2ttC 0.01x077 
O.JiJeVi lc Ci 0 liSIS*!»! I 1 0.2/tl 1 iii 0 1 30.025 5.0O* 0.0*610/ 
0.3ico2S35 02 -o * 3'><;',s(jt J » 0.<ij7i> 73st a i 2ö'>.2J5 17.099 O.C/2035 
0. 4uJ<>7i: C> G Scl :**:■' C ) .. 1 1 1. ii  " dA 30.312 3./J9 0. If'.72(( 
0. «>' ' iiiti OJ -0 Id62>'i2; I! 0.1222 JCBf 01 200.U<3 22.321 O.Ltt/lA 
J.2*»'''0fc ul -C. ifOj/.l! r 1 0.<i'.<.<S05t d i 2 16.•.3'. 23.c<i3 O.C( 1H10 

BLADE   CHORD  AT  STA   17U 
MIS-OMC «N«I*SIS "nreu AH-SAA 

0 FKtUll   "»f.» 

I 0.   ", 

^ 0.163 
i 12.2*5 
* icm 
•j 2Ü.*08 
6 i*.*90 
7 26.5/1 
■ 32.653 
S 36./J5 

10 *0.ol6 

, 

SHIP   1009     T   *72     CT»      *C*   FLT   A09.0     TR   *2 

AJ 

-Ci.t2h7'>t.ii C* 
i.l'.liv., 02 

-0.o^2•.■'T:^ 03 
0.3,66C».'>f 0* 
i.3;e:7;2t 03 
0.'7171i-.?C 03 
0.7'i2fcL.','f 01 
0.6'-3'-'--.;i: uj 

-0.ll:'7.',<»c9| t* 

ta      

r..6977<'0F   05 
-o.e5*s^rP^. 03 
-O.P»05*71t 0' 
-C.h63CJllE 01 
-C.10177UE .O-i 
-C'r 717 7(. or 
-0.)30f(A?E 03 
-O.l'HlJf*! 03 
O.r'PTJSO»! 03 

-0..'",'3*",'l 03 

- CJ  - 

0.27HC29F OS 
0.8?** -926 0? 
C. l.',,>i?*flf 0* 
C.3''i73*7t 0* 
C.aTü'JH C* 
O.bllO^Zl U 
CF^^l'll1 0) 
p./oa.nrc C3 
o.ir>«Att<7c 0* 
0.3S71729r 03 

PH1JC  -PSUL- CJ/CJMAX _ J FPEOUFNCY 

10*.2h2 10*.?A2 I.OOOCOO *.08? 
270.9*6 135.*73 0.03C71? 1.163 
2?l.7P9 73.91C 0.0*A3P7 12.2*% 
3*9.*5t. K7.3».* 0.130300 16.377 
2t9.39*_ .   57.679 o.o:e757 2o.*oe 
35*.0«p 50.1*8 o.rjoie? 2*.*90 
i-'t.m *P.019 0.0?9r34 79.571 
3*7.29* *?.*12 c.crsw* 37.ft',3 
i7i.:7fl 19.011 0.C^P0^7 3A.7'5 
.M H . 1 * 3 11.*1* 0.01390fl |C ♦C.hlfc 

RtA"*   TIRSION  AT   STA   1J1.5 
SHIP   10L9     T   *7.      CTR      *0*   FLT  609.0     T»   AA 

AJ EJ CJ PMIJC PS1JC-- CJ/CJMAX J FFEOUENrv 
d.KCPlft 0 < 
o.:i3*" 1-1 0* r.ip.-663*i 0* 0.2öl07ieE b« *P.5»6 *0.5P6 C. 699577 *,C67 
(,.:t,t,cjT-i (- 0.l63''357t 0* 0.312**»IE Co l*e.35S 7*.176 i.rncpno P.163 
O.i^'.nO'.' 1 03 -0.^;5*299L 0- c.iO'utni 01 7?e .97» 76.376 0,27712A 17.?*» 
c.,5*c*:.if C3 -P. l*r.V7*f O1 r.*tii*7'«7t o' 1<,.1.*'>3 **.371 0. I'>2*7* 16.127 
r.ll^f'Qell C* D.JtSSlCl'E 03 0.11h9*'J7L (i* IS.653 3.131 0.37*267 20.*ce 
o.l ir^tt • f * -0.3*7**87» C2 cnote*«-' c* 1*0. S 17 56.t05 0,ie777O 2*,*9f 

0,1 V1*9«,-f 01 -C.1076111( M n.?l«01*7F ( 1 11?..163 *7.*1B O.OTf l'9<. rp.-^i 
0.3»3in^Jt C i o.vAeRHTvt 03 0.ir.lüM3E 0* 69,5** 8.*'>3 0.'71*31 I 37.6'.3 

o.3*7:'.,**i 03 -O.'M ••C*rf (f n.*i5Ai*fi 01 727.>.*P ?'..29* 0,16*v51 9 36.715 

ü.'*7S172t 01 -0.!075l<.:[ 03 0.lll7*C3».E 0 J 7*7.0"* 76.7nn 0.U3AAS3 10 *n.r>i6 
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HARMONIC   COMPONENTS   OF   FLIGHT  TEST   DATA 
CASE   13     V-   20^.5   KTS     n-   l.kk  g 

SUP";   FEVPIER  ANGLE 

HAK<«MIC   ANALYSIS   »i L€t    Ah-'JOA SH|)>   1CCS     1   <> U      CTR     tl3   FIT   OJ).J     TK   11 

kj aj c. PHIJC PSUC CJ/CJ^A« J FHEQUU.CV 
0 .r- | .-,; isf 01 

Ü.i6 J7^Cde 01 -ü.^)fc.^a^<ll O.'ti'tl 3bU Jl 32i.<.^J ilZ.itQ 1.00CUO0 «.0«2 
o.s W)^ it: ^u -O.JiCiJ'.i' .LL J.v.',*;)63i' OJ ?J?.67i 11Ü.JJ7 O.OStaS"» D.lbJ 
o.oioioiy-. -01 Otililiiti -( 1 0. r.i , i-.'jt ■Jl 1-, ..SiJ M,*'»3 J.Jlc.'j I2.24S 
j.ijiit^«;';. -01 -0.84jil«'<( -C 1 J,')J«.JC10C -01 2<il.bl^ I/.'IOO O.OIO»! 16. 1.  / 

O.J1573!.i; -01 -C.2cl3S(4: -C 1 O.'.JZ^^Csf -Jl 3Iv.<i75 ii.iii O.OJSb'.!) ^C.*)« 

J.likTI Jo-; -il C.^'isMJ'.' ( I 0.11^7S69(. -Jl 1 It.j'jb I -. ... j . ■. j'. / -. ■' i^.^VU 

U.ll'OMiliT •Oi J. JSCi (re -C I 0. v,   .  ( . .i -Jl t\ . m 13.1U3 0.C0l7bL ^fc.'<71 
0.<.oi/J'Jb^ -c U.^.'/OVCM -i I 0.*6*7Cf)E Ji" 17..7^1 ii.a^'j O.C013«'? 3/.bit 

a.»/is/ ne -01 -0. Jt Jit^ct! -a ).  U il-l,': -01 1 i . .'. / 1 ,:.>.!'. u.uoe^io 36.73b 

J.'.ll'»lC»c -OJ -U.l.tc ii( lii -C 1 a.4U^!f«E -J,1 J5i.3'.0 iS.D* o.oüu-<n 10 •.0.116 

S'IAFT  HOMENT 
Mtf.-Nl!    A^M»SI S  «■■"FL   /.>'-->61        ShIB   U)/ .7*     rir     >ij  FLT  6UV.Ü     TR   36 

fj HJ ZJ PMUC PSUC CJ/CJHAX J FREOUTNC* 
o.ivi/'.-iy at 
u .1^/61 T-11 06 S.l6ll<4t6* Co a iHtOOl*': 0« l30.9bV 130.469 i.oooooo «..082 

0 .tbO J l.'bF Oi •U.T»l»i»(l CJ ii. «UOUJi 63 300.426 no.^t,! 0.004H72 8.163 

rt .Ht'iO J^J« M -o. t'.st,n79r 04 j. 1 J.U.^j 05 21d.l36 72.712 .I.JV.H.'U i2.26S 

J.S7 7(-/<:7'- n) O^'JT'.is?' C3 J. (rt.oi.^.« 0* l«>!>.9m 31...79 0.0CS2o6 16.327 

0 .o<i 1 J< J3I os 0. 1 li*ii*i C-. 0. (JO i liiti': uv (-..S'/fl 3.000 u.u3>aO 7 20.-.oe 
J .«.J^iti.r jj -o. jeoo'ii jr 03 e. >«. MOJ«' o> i<;1.7<J9 3a.9oi 0.002937 2<..*90 

0.3^7ctiil 0«. -0.;o3?7Sht ()<• 3. jHijiJ3: 0'< 32!i.l97 fO.iH'. 0.0 20 621 28.i71 

ii.T*>»ni« 03 -O.I.'WUtt/« Of u. I'ttujiiif 0* <r 3 ■< • o 6o 2-«.9iB O.OOdOOO 32.6*3 

o.ijo<(-.'.r UH -ü.". i7. use; 03 0. 11 l»7«3* 0. 203.6*7 22.627 0.006362 36. 734 

0.iWS7'.^,jf- J) -0. 34.^f 51ü- 0) 0. .7^3oO<.:" 0) ^5J.761 23.076 0.002b26 10 SO. 816 

"•ITCH  LINK   TENSION 

Mi-XJNIC    ANALYSIS     IOICL    AH-'^tA SHIP   1009     T  «72     CM     S13   FIT   609.0     IK   11 

AJ 
-3.19!26i'.: 
-.). I SSSJcsE 
0.S8 UJJlf 

-0.11773831 
ti.iliilHz 

-0.6b<.i. -.^'.r 
-J. 3JJ^t 37i 
-Ü . 3< < 3 I 113 
-j.s/66jis: 
0. i2<<ib25'. 

-0.226 1'. fid 

03 
C3 
CJ 
02 
01 
0.' 
0 2 
02 
01 
0 2 
J.- 

«J 

0.264f?«iO( 
•0.32J2310." 
-0.122Sl.'ir 
-0.1 jfloOsl 
■3.07« istt: 
C.73,)Cfc3bc 

C.li Jl2•-^' 
CtSSifj". 

-Ü.2<.f2912l 
-0. 1 Ol6ü<ift 

li 
Ci 
li 
tJ 
ti 

i. 
i 1 

J.lSdlbSCC 03 
0.4c6256£E 03 
0.123<l]bsE 
J. 13A' 182t: 
0.(71 I I r:.' 
L,.6302tC*fc J2 
0.3J7J[5SE 02 
0.86<.oCClC Jl 
O.ilMltiil 02 
O.24IS02U 02 

OJ 
03 
02 

PHUC 

170.331 
32ü.btl 
26«.330 
2/3.^33 
221.339 
117. 7J2 
1 • >.9«4 
I ll.S9'> 
29o.S9u 
2JS.aJd 

PSUC 

170.3-1 
163.270 
80.1/7 
67.7 33 
W.2 70 
19.617 
22.421 
16.4VJ 
i I. j 

20.SJ* 

CJ/CJ^AX 

0.26S77I 
l.OOOCOC 
0.210617 
0.22J/70 
0. 14070« 
0. 141619 
O.CMOib 
0. Jl'ti; 16 
). >;r I. , 

O.042tll 3 

■ 
10 

FftEtOFNCY 

••.082 
(.1*1 

12.249 
U. 32/ 
?b.4C8 
2«.4'«0 
2t.07I 
J..!,S3 
3t.73l> 
SO. ilb 

FIXED  HUD   FLAP  AT   STA   II 
► AIMCNIC   Af.ALVSIS   MfttL   Ah-'.«^ SHIi>   ICCS     T  *72     CTR     413   FLT   o09.0     IP      1 

AJ u c. PHIJC PSUC CJ/CJMA» J FUCguCNC* 
J.3219070i cs 
J.257U3t? ^5 u.l-.iOSljl L « J.S6 71 ?kOt Ui 123.393 123.393 l.OOCOCO S.0C2 
J.UbS'.ts: 01 -ü.4ll*t6S> 0.26(51301 o3 300. JJ6 130.153 0.57S759 8.163 
J.lJlJJi<Se c. -0. l■.ü«2Sll, 0.1/671341 OS 232.732 77.577 0.C37826 12.245 
0.22557« JC CS -0.2ir.J(,'.!-( 0.3SC7S69E JS 22u.347 57.137 '../..'■> 16.327 
I. 1 M 1    J i OS -0.3! 7.146' 0.1<>4S137E 04 1.  1.  .    0 i. ..(... 1 J  .)'.   J    .  1   •> ?(<.40H 
0.1648'. 371 OS C.9' 'lObl'^l O.ls/OSlbl J« 3j.sja 5.U/b O.o421b8 24,S".0 
0.t226345i CJ C.5'. 7tt',/k J.E632156t 03 S3.8)8 6.263 O.OU477 ?b.571 
0.37277S3c 01 0.132 121 SI 0.lj7SJ26i us 74.266 ',./<■') J.02c.4?fc i. 32.653 
0. J« 797 JU 0 J O.St 726'   I ( , 0.31131141 01 172.028 19.114 0.00/ti2 1 S 36./35 
0.2204/79; CJ -0.>!/sl 1 I*- C ) J.?S'.43ll2E OJ 2.a.si9 24.842 0.'H2d3I in 40.Jib 
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HARMONIC  COMPONENTS   OF   FLIGHT  TEST  DATA 

CASE   13     V-   201*.5   KTS     n-   l.kk   g 

r\%r.n MUS CHOfm »T STA it 

ÜHti-ALi    CrCLlL   LCAO   •      l.tJIUAS 

mj    ^UJltlL.«    L5tt) t.3l 

«HIP   IC3S 
to 

^   kit      CTH     «11   eLT   60<).3     TR      J 

LCK/IN  LStC Ji Mr<,oi 

AJ ej C. PHUC PSIJC CJ/CJ««AX 
J.ilJ /ol,' ; k. J 

J.l^t^•',<,^'■ C5 ü.U.'Mt'.t O.K*32CeE 0« ■<r.oib S/.QIS 1.000000 
J. !?■«•) )i. jf c > - J.i iütttS; '1. (1 1. / /l-t c* tjj.fij liJ.i/O o.i;7ci/'> 
J. JJlitf^CV C-4 -d.i/'isr:tv . 1 . ..'i lj£ ai 1« J . J 71 <)J.^'<? j. i m at 
O.U^'.t/^i CA U.l U^b^^t IJoiCCHt 0* lli.'W T.-b/V u.Jitu'jb 
o.^jrrvi?'. t- « ü.uiiu ?: u.^^lcSO" J'. jb.fiiiJ i.i2l j.O<;<>Jla 
O.^SfCt^j 04 -C.rtloiüsu O.^jf 1 J'j^E o» i^j-ua ti.rti J-UPS/Jl 
a.j't<;sjb5: OJ -o.Btcjjtt: J.<JSlB<.t6t Jl ,• is. / .. 40.4]I J.COd'jii 
O.HZi^iC' OJ - t • /i jojStf J. \eiiliil Jl J2J.JJ2 <il.UJO O.Co<i<i<!> 

u.u*! jjat c* O.SLjinntl i. 1  ■■ ^i r . - 0* ^J.UJJ J.^OS 0. J 1'« l,'t. 

Ü ■klAJS'iIe U3 O.SCutS'. jF O.lCiat/tt 0* 53.VJ1} O.-Xl 3.U10-.r.* 

J fBFwuf t.cr 

1 *.CS2 
-! l).U3 

) U.^*"» 
<. U.-Ji1? 

i ^O.'i Jri 

t **.<.'.Ü 

1 it.i7l 

I it.ubi 

V 36. 73% 
10 '.0. dl6 

BLADE   FLAP  AT   STA   17lt 
h*HMkNlL   4N*L>$IS   Hi 0*1   Ah-itA        S'U P   ICC« 
CVr^ALL    L»LIIC   l-'AP   ■=      O.lUlJt-f    u5 

1  *I2     CT«     All   FIT   609.0    TR   50 

ii>.l   FJSITIbi   LSU 1 .. > LL«.1/iS   ISIC 

Aj rtJ c. 
J.I 7o'ioS It CA 
J.3jta6C^t CA -«;.lJif«<.7E n.5A32A73f OA 
o.ij 4 7 j^/r J'« Ctt^lt 1 JF i}.ltfA(3ki JA 
J.»i-.l-.!<ä-; OA C.tsUI3dt 1. .'M    1      '   >   ■ DA 
iJ.T4<iÜf fti c. -o. ICt'.^'.^t J.lOt73'.St 0« 
O.IlJ^i.'ef ti O.cAo.CcC U.2JCS<.fc5F J) 
0 .^^i, l^t OJ -C.6trttll7c O.bitjlC7t ü) 
J.-'j7';cis': ^ 1 c.we/cttTf O.40tS?<.7t l>] 
O.*4(,o/J1.: C^ Ü.AJJ.'t 7/t U.Al.ei'.SAt J3 
J./iOoii f.'E *, J -w. JCI; jc. ;f O.J-.SJ il3! ü ) 
o.inT^isi c i -C.I;ACOSI: C > 0.<.Sb<.<.iU OJ 

". I J-.0.0) 

PNUC 

3li.333 
II '. i ' . 

3 6.'Jib 
27*.^06 
(»2.31* 

270.JtA 
A<i.vJ2 
(ü.'/ilo 

1J >.bJO 
220.S52 

PSIJC 

J'<.,j90 
I2.31<y 
Od.367 
12.«77 

6 . A 1 'j 
l!.l<2 
21.U6 / 
22.0r>i 

Cj/CjfAx 

2li.333       0.7't3CA 
i.uuoooo 
J. Jt>3776 
0. 1 . ,'■• • 
0.037jAi 
U.üualA7 
d.CSat^O'J 
J.CSJoSO 
U.OJS'j^O 
0.06^/23 

1 
2 
3 

s 
(, 
7 

10 

*IW\ r.iv 

s. 0C2 
«. 163 

U 2<.5 
lb. 3/7 
20. AUd 
.-.. «.so 
7B. 'Wl 
i<-. bt3 
U.. 734 

AO. olb 

BLADC   CHPRO AT  STA   17A 
MAATiMC   »N»LySIl  MOOEL  *H-5tA       SHIP   loOV     T  «1*.     CT«     «.IS   FIT  A09.0     TA   A? 
nv£»«Ll   CYCLIC   L^AO   •     O.JTA^i^F   0* 

(1   nnjiriPfg usfr I.AI L'lAn/IN USE'' -127*90.«J* 

A J 
Ci 

-    tj   . CJ PMIJC PSIJC - CJ/CJHAX j -   FRCbUENCV 
o.?r3*ä;">e 

cmjoicf PS O.lhVHMJf OS O.l^ASbSTE OS 121.fc27 121.627 l.npooM 1 4.ÜR2 

0.»SO!^?lt OS -0.111t>OK«f 0' OaiStS^EE OS 29t.255 146.127 0.t33366 2 6.163 

O.Jl«A7',7£ OA -0.:'.2'>76ri 04 0.*C0i7A7E OA 217.341 72.447 0.203P73 17.245 

Clft^.tlE t A -0.71s2.'.<.e OJ o.:oi6!,-?i 0^ SS^^bb •A.K14 0.107630 16.327 

o.r.A:"«:^ ?A O.i'-f-^I.ML c: 0.1226A:AE UA 1AE.179 29.636 0.Ub2416 20.408 

c.:te;<..'.-c P2 P.-^MTJE 03 o.«SAi«i:f 0? 92.15« 15.15« 0.04F5fc3 24.49P 

P.33'.?^,BE 03 -o.ro^^TTrt OS CS^ZJOCE 03 STf .439 46.9:o 0.P19971 26.571 

C.".70<:<.H3t 0 I -O.UCi.TSt OA O.irO'^TE OA 2^3.093 36.637 0.PH097 32.6'3 

O.30i<>6»0E 01 -0.*6'.l";ff 03 Cil^SOCE 03 r3t.fG7 26.?<(0 0.C2F794 36.735 

O.SIIZITM C3 O.AC23ieU 03 O.b'.'.'JISSE 0 * f-7.194 6.719 0.027733 10 40.616 

DLAI? TOaSIOri AT STA 131.5 
((•^"IMC    MALTMS   ««IIFL   «H-'^A SHIP    1009 
WALL   CVCL1C   LPAP   •     0.72545OE   OA 

T   S72      CTA      413   UT   609.0     T«   4* 

IFA" 6ISI110S usrn '.17 LnAO/lN  UStP -»747P.P0 

AJ SJ CJ PH1JC PSIJC-- CJ/CJMAX _.   J_. F«E0UENCV 

-0.1649:f,«r 0: 
0,.'365:i'<f 14 <'.161*5MJL 04 0.266375iE 04 34.319 3«,.319 0.970762 4.0B2 

-0.:5S21t4E OA 0.1A79530E 04 0.2A50ÜCVE 04 149.696 74.949 l.COCOOO 8.163 

-D.719?91    l 01 0.14405271 OS 0.l4,2i.->.'C 03 92.659 30.953 0.046692 12.745 

-0.4,117-.:' 03 -0.37946 7HF OJ P.5619326E OT 220.7C1 95.175 0.197265 16.327 

0.1l!"-"7,.L C4 C.1621^71 03_ U.i:*CCJ7L C4 16.9LL a.i'JA 0.420250 5 _ —       20.400 

C.1109^46f r* -0.7Et'67e7E 03 o.in626eE OA 3*0.653 56.776 0.148734 2A.40P 

p.r**l»7ri 01 p.A(if<>iAr( n. C.r7101«f.E 01 12.440 1 .649 0.0''1671 26.571 

0.i;26O57£ 01 0.71301301 OJ 0.72V19V7E 0 1 77.913 9.719 0.747186 32.653 

-0.J74T0rU 03 •O.IAOOAUSI 01 o.»rou3j9t 03 200.496 22.278 C. 13560« 36.735 

-o.4979peor 0? -P.2rl?696E 03 C.2n7«344E 01 256.111 25.611 0.070317 10 40.616 

17U 



HARMONIC   COMPONENTS   OF   FLIGHT  TEST  DATA 
CASE   Ik     V-   199   KTS     n-   1.61  g 

fUv'CMC    ANALYSIS    "i.Ttl    ih-tuA SHIP   ICÜ9     1   <tli     CTR     *..'.   fU   bOt.O     TK   i I 

AJ 
J.SI'.üLJST   Jl 

-1 .T.'( i- ' i -c<: 
j.oi l•n^J2-3^ 

-O.^ii.iO'«   ."-01 

0.1»S U . 1:-C? 

'.J CJ "HlJC PSIJC CJ/CJ'MX 

o.i-.'.-vj"-.u   c J.3l«iZli4t Ji 3? ?.oi;. m.oob i.ocoico 
ttiiiUHt   l( J...iWu^bf JJ ns.i,f IM.all o.u<4j7iq 
O.t 1^3/IJ! -C J.t**6ltZE ■Ul '»/.36 J 3J.'.S<. J. J.. i J. 

O.St. UJ lit'-i d. :t<.bi-<7t -dl Zto^H O>.0i6 d.017t7* 
0.< l.i 1lr.r -I 1          J..'cs IC'.1)- - )1 I'tJ ,<tit J^.f.J') 11 .1    ,/■■,.,r- 

0.iJll3cSr-C j.»»»»J**; •01 U>.*J1 ^J^J". d.dld^oT 

J.Jtlu^til1 -C 0. JüOJC^'jf •Ji iii.r«i ll.blJ d.CUldS 

O.^f.^lt'j'-C Ü. ^/^•i'j/l'.h •Ul IJ7.7»/ 13.-./S o.r,ües;s 
ll.lJItilVfl o. iiii <;aofc- -JI lll.it. u. tru O.ÜO't'i/l 
0. iilv.«*? -t o.t.tcis'.r -02 n . -i i 7.1)1 O.dOlSoS 

1 

i 

I 
0 

; 
b 

10 

Mcoue\cr 

«..DSd 
ll.iS7 

10.3>*3 

?4.SVJ 
/t.od') 

3 (..Bob 

S'MFT  MOHEfIT 
H-   «CMC   ••■•« M *il S  ««OrSL   iM-jt.» SHIP   DO I      r   .,7.;     CTk     sS-.   FLT   bOt.O     TH   36 

' J rj C ) THUC PSIJC CJ/CJMA» J PPEOUtNC » 
0.7)3.:J.«- IM 
J.UtTlC^F i-O 0.l/77r)33F 06 0. 2tu%1ii»J Oa KS.S^i I'.l.'JiS t.000000 «.OSB 
J. 1^30 3'» ■ „•. -o.^^'uvyjl i • 0 ^■.jr>H »76 M ^'ib.^U l'.7.oÖ6 0.0U393 8.197 
J.lllCi37r C4 0.*=S007'Jc c* 0. U13i ME J-. l!>li<iM 42.076 0.dSo0S2 12.295 
3 .?)»'.. ,<, .r 01 j.uei i 7 »i..' l') 1) »i:3o«7= U'< 17.32» t.HZ 0.000192 It.391 

O.MIJC^ff 0* d. l«Utb*i « 25 Li 0 Uti-itT*. U". 7.50S l.Sdl 0.02db35 20.<.92 
0.117f t*vf U4 -o.B7*lS3lr- 13 J. 1 «.a') .'3 je 0« 2lu.6i6 (..111 0.00J788 2'..S90 
J . ^ ' ^ 3 c t «e l>« -0. 1 ot>-J'ls: Ü« D< it7j^73'; d* 330.0 30 '.7.U7 0.0ISS9S 2H.6aS 

J .<n8ü J» »e ul -O.HS/bttf C* c. iliibJi*. j. 2/0. 17« 33.772 0.0099*6 32. 787 
^.:'.703fcir J<» j.« 767ul*' u; c. lf*JU tz bd 17(3.IS* 19.79b 0.00o339 36.88!) 
o.>H'»i.r,<w= 

L'J U. 121 d 71 If Ci 0. 1 l.<..l t1: 0. o-..;29 6.423 0.006212 10 '.O.'ie*! 

»ITr'l   LINK   TENSION 

MAt<CMC ÄUirsis «rat .\h-ttA SHIP   1009     T  *72     Cl*     f5<t   PLT   609.0    TK   11 

AJ .J C. PHUC PSIJC Cj/CjMA» J FKI-CUFNCV 

J . 3 1 S -. 7 ; t -' Ll 

J.il«;a/c3 C J -C. j)<i3d'.0L J. 1^/1 '.'.<.( a t ilt.Hi-, 217.«2', J.27297C •I.O'JU 

d. 3«. J3^2'>T 
LI - C. -• I Ji.t-« li J. 'jJSl CiUt u 1 iJt .JiH lb*.777 l.OOOOUU 8.IS/ 

0. .»u^üS 1: C^ c. XHK i'.i ,1. /CIO 7 731 0^ UJ.r.,1 ) *9.bt3 o. i3i;o*b li.2<rr. 

U. l-*'> / Jt'J'. 02 -O.i t'S'OJ /■■I- d. l3C9*t3t d3 261.220 kti. id6 0.2*26 ab 16.3S3 

d./ii.V.St- Ü.' C.lll .'■7.': d. JC >.)^7.; 01 172.J19 1A.(C4 O.l'.r.-.tl 2U.*'i2 

O.^/uln 1c: Cl C. ILli I9( i.1 J. U (l-tobf U 1 >>. l-)6 1b.LÜO 0. 1 .ü7->0 t*.b90 

0. 30t'.wt t. L^ u. js .ci iy 0. HCCI 1 JlL 02 !*,.,■. l^.'-bl 9.c;*2i'< ZO.btl'J 

0.777o.'S6; C 1 d.cic jt-i: d. 1 1 -«k>036r .;.' 13 2.7*3 16.j^3 ).J212Stt M 32.717 

j . i i ' . / ^  . Cd -0.3ii.llllf d. IS loCSCL 02 2'*ö.j'.J 33.172 0.0 7C7B6 S 3(..tiLb 

d .ca »■>•) J Ic Ul u.-i >3' IMI. d. u«rct^F 02 U'^.b/d 12.'.b7 0.ü2l2cl8 10 *0.'/il- 

. IXCD    UB   rtAP  AT   5TA   IS 
Mf'VllU   A'.ALVSli  Mpftl   iM-ii-A SHII"   IC(,9     1  *72     CTn     *5*   PLT   fcd'i .0     TÄ      I 

AJ r'J PMI JC PSUC CJ/CJMA« J FKtuutM r 
J.iJOU.'J- t* 
b.iicUl*' C O.i'/iolU    C •         u.biUUbl- 0» 136.7x1 131.781 I.CJCuOO 1 *.0Sfl 
0. U/llc*: c. -ü..1.'^!.!.  ■  '         I u.3 1t.0 1* IF I» 2 >1 .(. ) < l'.b.Uüb O.Lfl^.bttt 2 6.1<»7 
d.b."l b^7£ lU O.J.*üOb(.L    1 *          ü.22*cCBU u* M.lbl 30.'•00 o.c*3jri J U.29b 
d.*a.^3jci (.- -C.^2U12U   C *          0.312./3*F •)* 20 b. 19 4 bl.3»9 o-ca.«*! * 16. 3'<3 
U.20u >>' Vti u* -C.1/.2/25'    C .'          J.ilt.fSCt 0* 33o.* <.' 67.29* J.o*to 37 i 2o.*92 
0.237 ^*»<: c* C.-'i.'<■<.■ 2'    C >          0.2lrt13b1F d* b.l    j d.cb3 J.ü*b692 1. 2*.bVd 
ü.«*/Jc *>,ii 03 0.1lt.S*<Jt    i *           0.1hS*S2*^ d* ■>•>.   J1 /. 066 0.0 ii*9* 1 26.(.69 

0.l')7^bbv5 e i C^dU-^J'    (. 3          J./JIISC91 ,) i 75.   ab 9 . . j ' O.OISJ )1 t 3/. /h/ 
0.3Jbo)73: n -0.3r.91i3i    C <            0.306jt:C*F U ) la 7.   td 2o . 79 3 J.LO'J  / Jd '. 3a.tr 6b 

d.2*723u*-; Cl -O.Jt'tU it    C 1         0.2osel3bt 03 2J'I. J2* 2 0 . •» .' 2 3.00*019 10 *l).'<o* 
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HAfWCNIC   COMPONENTS  OF 
CASE   Ik     V»   199   KTS 

FLIGHT   TEST  DATA 
n«   1.61  g 

Ft »En HUB CMann AT ST» l« 
HAuMJMt   ANALYSIS    41I;£L   Ar-ioA SMlP   Kt<     I  ^,1^     CTR     kSh   FLT   (iü'J.O     T«     3 

Aj :IJ CJ 
l).4t«k*ktf Ca 
O-Ola«.^ it- D« t.UOcHCSt ü.lOCoi'jit Ü6 

O.itt.lCr c. •O.^Läcvi'-SL O.TfSSJMI Ü. 

0.3SJ2»SJi c«. -O.tJ'it'i« S' 0.1   ,V. CBf M 
J.l<iJifJili L» -U.o'.ilJ*')( J.Oldb^bF Ü* 

0.'S M•...•• b' C) c.i'.'.iü'.;- O.'-c!«.«.?^. Ji 
U.bl rOUt'ik CJ -o.j-.;* ic^' j.ixiirti J<>E Di 
J.^S/dt^: 01 -ü.iJlfoMl O.tlC/S.Sl 0 1 
O.^jb^JiSf f.l •UalOUI/V 0.IC//SIu Ui 
O.ftlJili'iE IM O.iltV'.JHf 0.i£^!)Ct3t ot 
J •■»to JoOiiE c 0.1<>J7'J*U O.^iJJi'/üt Jl 

fMUC 

< * 
210. 
21<« 
iJ1», 

JJtt, 
Z.I 

76, 
Ub, 

S3!, 

/as 
•HJ 

l-.l 
b to 

^»7 

PSIJC 

<i3.S0S 
U'i. i i« 

»l.'.'JS 

06. 3(iU 
IS.  l.'l! 

11.627 

CJ/CJMA» 

l.cocoi/O 
O.OMrt *-, 
o.ui. .^n 
0.01S7S'i 
o.cr; fil ) 
O.tocS13 
o.cci;s6 
u.cuiut* 
J.0>j3üJU 
J.!,('<  10' 10 

«..U'.b 
8.197 

lo.i,»3 

Z*.Sf.O 
ze.tL'i 
3^.767 
3u.eui 

BLACE   FL\r» AT   STA  17k 
HA^'Vf.lC  A;,ALYSIS  <.,rfi   .u SMIC   1L09     1  *7^     ClK     ",5.   t-LT   609.Ü     TH   40 

j.iji'szu' e« 

-j.iosi.i-./: c* 
3.iJi7L7-); 0'. 

-J.U'SJIJB' C3 
-O.'.jol,*41f UA 

}.^21T.,}«E Ü3 
O.JlsliJSf 
O.ZJ'i Ji.'^: 

-0.i,1u<il j lr 

-J.o-«/0i:l3.: 

Mi 
Ci 
03 
CJ 

■C". 7St%20t 
C.7*,..l<ib7r 

I;.S<.'JO3^ /f 
■O.tittlJM 
■0.1'.SSCS7l 
-C. 7t'C i<i iCt 
o. 1 ; ■ i- . it 
U.cdli,7<UI 
u..>;.•< «II'.SL 

-J.l JSI /S'j' 

I.» 
I 4 
C3 
(I 
Cl 
Ci 

i I 
c i 
C 1 

tJ 

J.C<i21tS6C    O« 
76t6oS<«e Ü* 

./^IltlüE C* 
1t'.<.Zi7bt 0> 
>U<i IKE 

iSiiacsif 
f2t'J!t9* 

j) 
J i 
o^ 
.Jl 
Jl 
)) 

l»Ml JC 

31 l.u<i3 
1J<. ./♦? 

J Ji. /ab 
tiiliii 
1.1.:../ 
I 1.03S 
'S.CiJl 

lo3.>)'4 
1 )'. ./-J'. 

fSI JC CJ/tJMAX 

311.643        O.tibiit 

J. UB 
bt.u-M 
»O.oll 
St.S7b 
l.S/b 
9. 38 4 

U.I.I 

I'J.t?!! 

1.01.0000 
0.?')0W7 
U.JtJJlü 
i. >. 11 in 

0.0 )03S5 
1. .   ! ,'   '■. 
i. n '.:: 
0.^4*70 
3. C a 7 7 / 3 

a 
9 

10 

FHcUOr.NCV 

*.0>.d 

n. 1^7 
1^.29S 
w. j'/ i 

2<..S90 
2B.fcbS 
32.7c7 
36.UCS 

BIADE  CHORD AT  STA  17k 
Min««riMC  «sAirsTS "«oufL »H-SAA SMIF   IOüV     T   *7i-     CT^     *i<,   fLT  609.0     M   «? 

• J 
O.J3ei(*<.bE 0'' 

-O.MT«snc P". 
-0.3t407?Cf C3 
-C.I?T3JITt 04 
O.l.'-f-i'VE 04 

-c.'^r/ic"«. 03. 
-O.J:?«..-. •■? 03 
0,**7:.-7H 0 3 
o.<ii7Cfr;t,f. o? 

-0.II4M.VII 04 
o.i78v.-or c :• 

»j -CJ . _ 

0.r4)fr2V3E OS 
-0.«If 30101 03 
-0..',0^9üS'*l 04 
-0.44f66r6f 03 
-C.b2";2u7t 03 
-0.7f >.'i(C7r C3 
C.?!»!'»«.'»! 01 
0.10(i?f«7f 04 

-O.ft'jOt'fcOt 03 
-o.i;ci.rniF 03 

r..',490M3E o» 
0.fl9V37üE 03 
0..■•4^94731 04 
0.7276130E C4 
.B.i;77431L. 04 
0.8?Ti<i|ilE 03 
0.4S7r339E C3 
o.n7r'.40t 04 
0.13:'.471E 04 
(..n;oi?rc 03 

PHIJC PSUt- CJ/UMAX J FBtOUENCV 

101.004 102.004 1.000000 4.09B 
246.015 123.008 0.03'(959 8.197 
.",3B.J9I 79.464 0.0V7S42 12.295 
3^?.270 88,067 0.131535 16.303 
220.476 _     44.U95 0.051281. __ „  5 ._      20.492 
246.f.C2 41 .101) 0.033726 24.5«'0 

0.296 0.042 0.018358 78.6^7 
46.^43 5.h6fi 0.055107 32.7=7 

20S.C5S 2?.7"4 O.fiJOlft 3^.885 
277.772 27.777 0.005300 10 40.9'«4 

8L\"^ TORSION AT STA 1J1.5 
M»fl^'''.!C    »SALV'IS   MTrL   AH-r.4A SMIP   loo«,     T   47,      CI*      4«4   FLT  609.0     T>   44 

AJ EJ  .. 
o.4n5:M7r 1)3 
0.239J710£ r- 0.7153Cfrtr P4 

o.^^s^^er n« 0. l77«.9Mr 04 

0.253:5<<.' 02 -0.403,'7ü4E 03 
(,,s^^77■^^ ( 1 -0.2477637f 0 3 
o.iwrc-ct C4 -J.ia3U72L G3 

C.li70*^*» 04 -0,67lC.2l7F C ) 

0.4C74H9I 03 0.?r,»tl74t 01 
0. U649JU r. T 0.7'.».Cl9SE 01 

0.26027:7F Ci -0.ljl7«t9i •\^ 
r^'.r 97i7r o? -0.72t I717t n 

 — CJ  

0.3223777t 04 
0.311^,77E 04 
0.4Ü46f41t 03 
0.h2l3V?.«l (.3 

_  D.I17o';3L  L-4 
r:.134'1147« 04 
C.45146441 03 
0.77C6rlVt Oj 
0..',60<477r 03 
O.Ü44lll,lir   07 

. PH-JC  PilJC-— CJ/CJMAX _ J._. ..FrEOUENCY 

41.911 41.911 1.000000 1 4.098 
14 •..-76 72.M3 0.966^87 2 8.197 
77 3.590 91.197 0.1251.44 3 17.295 
PC'.sZb ■il .301 0.1o2771 4 16.3',3 
354.969   _ 70.994 0.365030    - 5 .   -       20.492 
3^0.174 '.S.0'>9 0.41t56? 6 '4.500 
26.423 3.146 0.140064 7 .'8.689 
76.143 9.518 0.241561 " 32.787 

1M3.074 •■0.342 0.C»Ü"64 9 36.8b5 
l!<4.r<49 18.49S O.ü.-f.^? 10 40.914 

176 



r I «Ulli««  I.I ■■II " ■■—"^-^—  
'  I"-    ' ■ .-^'r—... _  ~ 

HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE 15  V- 119.5 KTS n- .96 g 

H«,»*'M'   MMHtt  W El   *M-«.«,4 «M»  ipr«;    T *(0    fT«    »•• »IT fC».0    »•   J> 

N 
f.•"'•'•<!("•   f| 
C.li »»»»«.►   CI 

-c.s?'/s?';;:-ci 

-r.i«i »Mir*CI 
C.I |T*6?*f-0l 

-CslJIJ^'r-P» 
•ClttM«!' -C? 

-■'.If". 
-i!.»*t'. 
- >.>(,?' 

>.IC7C 

il.*sM 

»/ir n 
■". T or 

♦iff--)! 

«»?r-oi 
♦ •«T'-Ol 

1 'H'-n? 

CJ 

C.?ftl*?»f-0I 
J.VUlfAJ'-JI 
O.IM»C7<»-01 
o.^if*f rti-Pi 
).l'S*)6l»-Jl 
c."r<,*in-o? 

i'Hjr MM CJ/tJ"«« j          "fCUK» 

lit «HI ?1».«».3 l.}))J}) i             ».ns 
.-•.-.•'.» 1 It..•"C O.I.'oM* »'.<• JO 
;i".3«! n.\th il.OI*««? •            i?.-«.* 
|t1k,*k| 1^.')\^ >.Jl))2i               < U.44I 
;ir.vp '.?.076 O.COi?1l                • !              7r.'7». 
A'-'.i'.r ',7.?»<) 0.01*1^3 ?*.<«;i 
*«.4tf C.)l 1 »•1I%I*J i              'p.»:7 

2'.-.»K iLeii 0.C1101*                 t s,-*.«,'? 
•/».r«;? 10.K.«. 0.001 ^«,7                  ' u.ri7 

IM.»*! 1».7J« ).JJ)J?*        I ;             M.i?? 

t'ikfl MOMENT 
<H|»   IOJ»     T «64    CT«     fit *LT   60*.0     T*   io 

fj N CJ PHIJC PSIJC CJ/CJHAX 
j.»*iir.*r J'. 
J.ltucl/jC w» »••i^il^jr C!. O.iJ.HolJ« Oi 7J.l<0 7J.590 I.000000 
i.lf.vt^'A J>. •U,91»CÜJ7' n o.iij.t»»: u« ^11. JM lüS.dTS 0.0)179» 
j.2i/i«.^ir 04 -O.Js7.^i.»f 05 M««t»M^ Oi ibl.O*, B8.3fc5 0.«s6T4i 
j.nuiijr c% •UMMMN CJ o.iu>>7rs! M lt.J.!.79 «0.845 0.0 14776 
«.l<"'iWJ?s it W.fUi«'»!! M O.TU^^U« M ■<1.0<.J 18.204 0.liJ<.l6 
j.rcusic »\ -u..;l}«»'»OOLr OJ o. 4irro>s< Ot ^«l.i»77 ••6.00 0.016816 
j.ni r«Mf Ji -0.l-.dMJn C<. C.IB>JJ>J; c. ftH.lH 36.884 0.0JG4I6 
?.*«!«»« .jr SJ •.%«tf*««l P» 0. TIM •■•Ji« CI U*.«.7l 16.JS« 0.0IJI6I 
-.tiro^;;; ji o.^.'LLa^'si M 0.2» UO^": 0. 74.U9 7.f42 0.0.5030 
».471oS.tC OJ •.4««l«t<! UJ O.^UJ.-'j« OJ 4t.MI l.t«6 0.011517 10 

HtQUfHCI 

4.111 
•.2)0 
12.3*6 
16.661 
20.»7« 
26.641 
2«.607 
32.422 
i7.CJ7 
61.152 

HTC'I LINK TENSION 
►.•.."■••. je •v,ivsi< n• H    *f-564       «HP   1004     T   6»c     fit     7'»  FLT   tC6,0     T»   \\ 

I 
i 

 *.«       hj --   - «■J PHJf »«IJC fJ/rjMAX               J             FtlOL'KtV 
C.-T »«Mr c 
r.HfCMM   01 -■).31)?7':)t 02 O.I«5'.62SI  C) 1L"-.7I<; ir5.214 O.0422R2 
J.ll*?'!?!»     )J •».fH*J»«P )? 0.:>»'«602f  OJ ».">.♦;« U?.«'.? 0.».»T56» 
r.'cnrf" ei -(,.?l4rc.•,♦•• (' o..'i<t«nei! o» 7»?.r«-' »C.f.06 l.'IOOOC 
C.«««:«5rl!    cc -i).57J?7t6r oa o.<;m5««iF o? 76».CI M.7«3 0.7M»7f               < 
j.'i?:■-.>?' :/ "»,i#.»»?4»c 3? J./ •^'■(.'.O''  P? 7'.l.7M '.r.v,? 9*np.*<t        ■ 
r.ifji'csr c? -0.?t>6'.6'i»r ni 0.1li«4iA5C  C7 IHM.HI '1.6J6 O.On«./.»«!                  ( 
C.l«l'7'«t    t* o. ?c J ■'.■"• r"- 01 O.V JBIofl  02 7' .*M J.7re «.O7.'ofr 
).l«'.fl»l«   ).» i.l ir-'sMr J? ».'.'•/7r.M   J? l^O.^lq 5 7.560 0,f<lri6f6 
e.*f(«iti* o? -O.lSS-^li' o? 0."110657«  07 5I».;«7 76.010 0.|5|C«C                  ' 
C.2l,:«4«'l   0? -o,»jp«f "isr 01 0.2l'7f\l*  07 KP. Ill 70.076 0.10.)2 7':            M 

En MUH FLAP AT STA 18 
MM   I*     l^ltVftfl «V-H.    .•»--56« SUP   Kl 5     T   *t' r»*   7»« Pi* <c*.o T»      I 

U •J CJ PHJC PtlJC CJ/CJNA»         j        p«Eo^.r^cv 
I.«'*;JM« 
r.5i7;i«jf l.S4«rt*5r r« e.l IC":6|» o« 51.774 «P.774 i.ooooec 1                     4.115 
(:.«p»i<.t7' -^.«corcsi' 06 0.«'.«!'IIPI   04 2o:.«i« 141.257 0.37IUI 1                      B.71) 
:..';)#7*ir -^.^,Z•^r.T'}1 )* O.t'^^^CH   06 .-41.;'* »".431 0.4!61<>P •                    17.»44 
C.61IH4" -i^rT's: 01 C.7;'01*4«  V 7i-.n( •1.655 t.07.VCt               < I                    16.461 
C.')«7t7«6* -T.3CAf5Mr 03 p.:'.t7«,;3r 03 ;!"..ftr •t.014 0.01*12*               ( 
l.tMKJf ••l.'fllH**? )< |.4{M4lAf P4 77'-.4ir 'P.717 0.n466CP 
r.i«f-6'5> l.tttt«!*« CI n.3(757S1F  O1» 11^.«10 17.CS0 0.0161SP 
P.k8ftt6<» l.«.,1»»l,,! M o.T'.tn' sor P? »'.»77 4.2'3'. 0.')712«-P 
;.i<?;bj?r ).lS5f»75F )l )..-::7'-j7* )' P*.iC» S.'Po r.oiiir«)           < 
iVI't Ufft i.m »«i! 01 o.t/lo'^sr nj 7t ..-'.ü 7.075 0.0751 5C              II 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE 15  V- H9.5 KTS n- .96 g 

*IX?P HUB CHORD AT  STA II 
SflF    Die     T   «««     fT«      '!«   «IT   CM.)     TU 

rj 

t.7:-n«(.r 

r*iiT}M«4 

c« 
Ci 
n 
c* 
C-. »A.tlfl^Af   OJ 

«•atifiti« '•i 

CJ 

O.i'.r-irsoi P^ 

O.li'fi-'-o» rb 
o. i •. n •.' e r "♦ 
J.I'OV.JI j* 
0.'.77T-.1?c 0' 
O.i'liTl« p» 
J . I.' M U If)« 
O.'w^^MS» Ci 
O.'y.^/J.'CI f 

>t IJ.- »sue rj/CJ-l« .i         racxPM« 

T7.<i(« TP.'IftS l.ononrr l                     «••14 
5« .H* 2«.in ».il/«er ?                          »..MO 

:T>.KI< "Jl.-'TI ».l?»«** •                    17.'*». 
l»7.71? «•.«Tt (j."»)')i>« ".                    U.'.M 
I«*.*'? M. ti i }. Jl'*3' /J.'.»», 
|«««4M '.I.T*! O.^flTT? /             ?«..'<;i 
!'.• .C*? ?).!>?8 o.ont?» >              ye.TT 
?7.JtT 1.*^l ). JIH))? f                      »7.S77 

?.)«.. Vf "»«.IT* o.oH6?r 1                      1J.C17 
rii.^n ?!.l"<. «.fJMCl              1 r                M«tU 

LAOC FLAP AT ITA 17k 
,\I>T-:>'   «>;.HV«I'   "l'   EL   »t-'w.* *Hf    ,fW     I   *««>     (I«      ?!?  '11   »C4.0     T6   M 

»J ""* — 
t'J 

  
tJ «Mjr »«IJC tJ/C IMt« 

C.'l« T>«lc 

f,«> i )■',■";' - l.»CI'l<.»- 0« O.^'tO'/,»« 0» IMaHl MKI«! UIII1IJ 
:.':'r*nc 

t,%*0HH* 0« o.^i7sii«;' P* I7n.n»7 ns.n«l .).1.6^77 
f .S»f 77.'C, l.l*^•'.»',•■* (H O.I'.PH^OC' P* ».•■.7<;r 7',2«>1 O.H7»c7 

i-..MJ<fc!ll - i.l<t|M?«f CI n.7"C7)tO? O1 7'l.^fC ■.s.in ). IMf.»«« 
:.l I!'./-..' l.l«*.*(««» i>« «. v..<o■,oc■■ o < uf.m -•5.b»C 0.0 n" Jl 
t,*<»•»»•• -.l.^f7'>•'•.■ r •1 o.^,-'l')l'C6•: n' t«t*«*M >«.<|1| o.n7(.7c 
f.!',«.1*^ •d.fifivfn DJ o.l^':1!t' n? JI".»7S ■<7.2S7 LOfihie 
;.,»'i*.-."ic >.»»17("*» )-> O.'VWCr pi •*.|«i 11.01") o. '.is?c# 
t*<4*l*^*l o.)»i77S7r ri O.^t^'ll*! 0' Hi.»7^ «.OS« o.n/FUO 
(.<.-/»•» IT -0.1"71l<.r ri O."?'»»!!! PI iio.tjl 'I.,)fc7 (7.03117«. 

ILAOE CHARO AT ITA 17« 
«••"MC  *N»L*StS «iwri AH-fe* 

J '^fetrMv 

«.in 
».■"'a 

l».1*'. 
It.Vl 
PC.'>('. 
«•*.'-.i 
■U.l )/ 
17.••77 
17.C 1/ 
* 1 . 1 V 

SHIP   1004     T  «««    CTft     Hi   »LT  A04.0     T«   42 I 
AJ 

0.196U4U 0! 
O.JoOJS'.'t O- 
C.l*79*5*t P* 
P.MTI<»C7r 03 
O.fir*"»'!! P! 

•«•«lUlfti. 
-o.3:».6iiRr 
0.:<<fe£6iPE o) 
0.5?;78:OC 07 
0.!T1!>3^,'1 fl? 
0.37iCTMt  PJ 

i2. 
01 

0.;077763l 05 
0.313T35B{ 0* 
-O.J0«6777t 0* 
0.1|l<>*3«>t 0« 

-j-0.J02j:ilt-P2„ 
0.6'.iiC17,»t 03 
0.\7*71*(lf 03 

-C.tttHSlSt  03 
-0.77011*'.! 
-P.67P7671t 

O,' 
02 

 CJ  

0.?***>Oült   0* 
0.»lMl3ü«>t   0* 
o.n«*jj7r o* 

. C.OtJTVIE. Q3- 
0.7-,i7PI9|   0? 
O.A.»7*15t   C3 
u.^tpsnit i/i 
•••f»<;r*c 03 
0.3317:631   13 

»IIIJC PS1JC . O/CJNAX    _ __.J   . FREOUCNCV 

80.«69 80.«6« 1.000000 4.113 
6«.!*r 32.783 0.I6T63T 8.210 

?7«.i*7 «3.182 O.TM*?! i2.;*t 
«*.«bl 13.61» 0.06783.» 14.461 

Ifi.Ci- 36.(19 C.0'.7t?6 2C.17* 
ll».7^* l«.*«.« C,ü?»3n3 24.Ml 
66.60» «.»1» 0.010*8« 7*.807 

r73.M7 i«.l«0 O.ü-27%1 37.«r: 
3»7.7J7 3«.JJT 0.078061 37.037 
3*«.21» 3«.«2l 0.01613« 10 4I.1»2 

BlAPt TORS 10«« AT STA  1S1.S 
H*<«OMC   ANtlVSIS  MOtn   «M-56* SHIP   100«    T   44«    CTR     Hi  PIT 404.0     T«  44 

«J 8J ..        CJ PHlJC -   PSIJC CJ/CJMAX   ..- rttdufNC* 
-o.4*a;i8t'F 01 
0.|7|44«<.E 0* O.I«««.PlPF 0« o.;:7«i4)r 0* «l.Pft 4I.06P 1.000000 i                       4.115 

-O.ll?««!'^ 04 0.3»»'«»I4«E 03 O.ll«03>9t 04 160.424 80.443 0.523421 !                     (.230 
-P.3«4«7fUC p? 0.43>82«6k 03 0.5^2S7«3E 03 12«.05» 43.018 0.7*715« 1                    12.346 
-o.37«2roi>r P3 -0.3J5J4l«E r2 O.JüO^PPCE PJ U4.7"14 46.I8S 0.167370               I I                    16.461 
-O.tCTTTJTl 03 _ 

07 
.   0.40641041 

-0.3lH.6240f 
03 __ 
03 

.   O.I3U34Ct 
o.3P»«nf.or 

03. 
01 

146.2SC |t«M4. c.:;i*9»          ! ;                fit.'.it. 

-0.131««*6C 767.351 44.'«? 0.135834               1 t                       24.4«! 
-0.7«3O63»E C2 -P.3''6?i*4?E 01 0.3«4<.34»E C? 258.31« 36.«SI 0.173444 r                  28.807 
*O.I2T7U7f 03 0.70:C2(i4t 03 0.713;4P6C 03 )C0.31I 12.«H 0.313764 !                  32.«2? 
-c.i:«o«7pr 03 0.13..frn4l 02 0.12«7«&2k 0) 174.037 1V.33T 0.0570T4               < ►                    37.077 
-P,«64b«*ll o: 0.lCl«7«7r 03 0.112P626E C3 ll*.4«3 11.4*« 0.0t«277             II >                    41.157 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE  16     V- 120.5  KTS    n-   .93 g 

3LADE PCIT'IC ANGLK 

S^IM im   » ♦««>   cri   lit riT fo<i.o   !• ^i 

II 
■;.«.•*«!?»' £i 

•.'."It/iiir-ji 
-r.•«!(:»»»•(■.C7 

«'..■•»••»'P-C? 

■i.';iit»?ir.ri 

k*iMiirar»M 
■o.ris**o»r-o» 
J.Ul«J7T*-H 

f J 

o.soo'm oi 
o."»ifio4r-oi 

c.i ir^^o'-oi 
O.M^'.O^Itr'O? 
J. I 'himr-n 
n./,rr.7iirr-i? 
o. v<iiv.'>«:»-o? 

PUJC 

I'lJ.ClO 

•sue 
571.»0» 
IU.612 
£9.7(17 
ro.3T3 
?7.?e<» 

S.lhO 
?7.'i51 

CJ/CJH«« 

I.OOOllOO 

n.oom fi 

O.OJlfc*» 

0.001201 
O.OO'Wt/ 

«.ii« 
a.?io 

17.".t 
N.*»l 
?C.f/A 
7*.t-.l 
?<l.t')7 

M.r.M 
M. IW 

S'MfT MOMENT 
!H|»   100«     T  M9     CT«    «2> PIT 60«.0    T*  M 

-J.e.'l'jiii» M 

-.1.1 wtiis..' 0* 

-J.*»Jb<i,'7r 01 
-tf ..'.is../« Ü-. 
-0.«iu77.".r oi 
J.tlJM71i; til 

-z .mm .<■ 04 
.'.Ilioü >'JI Ji 

d.«70%u>>- Oi 

•••Mt4tfM Cl 
0.^l«ill7«c C» 
0.7<i7r"HI» Oi 
k.lt/> <| ur 

o% 

MH*Hiß M 
O.^ttj*» lr c 
C./lot il ft tl 

a.VMIk»*1! OJ 
ll.l<tT»IM ul 

Ctriiji^c o» 
0.1>/l7^< 0« 
0.rfi'.»»)lu« 0> 
••*f«|«M< 0) 
C.u/l/^t? 0. 
9. l%%fMT| U« 
••41 JI»««* O". 
U. MMV%ll 0« 
••MMIMI 0'. 
••Mils IJE 01 

PHIJC PSIJC CJ/CJH*. J FREUUENCV 

H6.17(, «tt.Jla 1.0 00000 9.11t 
ili.li», 10O.197 0.0 31*   7 8.21C 
iH.iti 9t.l4R 0.«71893 12.19« 
dll.itO 52.SU 0.012177 16.961 
l/J.HMi 24.177 O.I2J««N tO.ilt, 
IM.VIJ 18.»« 0.0 JJ703 29.691 
^lll.l<T* <i0.268 0.0««720 28.807 
.'JO.dib 2 7.bO% O.OOadl« 32.922 
ll>J.670 17.452 0.0<>7b09 37.037 
0U.t61 O.o'.u Q.0IOb97 10 91.1»2 

•»ITni  LINK TENSION 

,.».►- U «•)M»«!'.  -  .n   «►-^l       «MP   ICC«     r  «,     ffi    fl?.   H|  ^J^J     M   ,, 

r.i 
-i.i 
r,i 
r.» 

•f .i 
-•'.» 
• ;.< 

c .i 
-f.o 

•r.i 

*j 
««rsrc 

:*;^» <:•■ 

t«H**' 

(f f>7l' 
r» 17?», 
1'727" 
•(3'SS7- 

C 

c? 

c 
c^ 
ei 
)? 
c 

'J 

-O.?■»«-, ), qt 
-0.7' 'ir.7>ir 
>(i.T*a'«9i.r 
»•I'tT« »• 
i'.' •«., 7«.»»- 
•I.9I9M9V 

-i.7i";p', 7' 
»•«9V|9|8 

C2 

f i 
r? 
•! 
07 

ci 
'? 
Cl 

CJ 

O.WI9M7C9E   03 
••!< l«.Vi«   )« 

n. 7>,n '<,e,t 
0.;'I'.IJ r.'f.F 
ll.«t9l«Mf 
0.»4»77'4f 

0. w«;7r«7« 

n? 
r? 
02 
m 

f> ur 

U7.7BC 

.Vli.f 9 1 
7M .<*', 
I'j'.iC 
M.sl? 

190.»«9 
|9«,»T8 
IS'i.:49 

»sur 
IP7.780 
U3.927 
•.7.7?1 
tT.?l') 
*7.,"1 I 
'?.S1« 
l',..,74 
I f. 7<*0 
;'.o",o 
I',.029 

CJ/CJ"»» 

0.799797 

l.oonr.oo 
r.',*"«9i 
). «7^21* 
'l.l-'^OCl 
0.IS1971 
». J4r.f.f 9 
'MSI I T 
O.P'§77S(! 

J MfUK» 

1 9.119 
2 8.21) 
i 17. '«6 
< I«.«n 

7 ) . ' 7«, 
t 79.^,1 
I '«.»r; 
f «7.S7> 
c 17.r'7 
C 9|.l«| 

PI «Eft  HUt  PUP AT  STA   11 
fXt.v.'r   Hi|«f|«   hr*8|   >>.<if« «MP ires   i 9*9   tTt   9?« nr 7C9.o   n   i 

M - IJ 
(•lltlftf1 

r.'f "t:» J.9IS»79/r H 
r.ii»»r22- -■».«r.n»*" *s r^imniv -'>,«/7,«*|e r* 
:.'in)t*c •t.«|4TUI* 71 
f .7<';'7'- •1,9(9HoTr "i 

r>t'(fMf - ).tr7i»7i- ri 

;..■ ■.« ■* i l.ttlMI " 17 
c .•f;-77- >.I*9H«#< C 
r.if(*T9«- '.l»C   •',:■ ri 
,. 77)17<<.- ).1U.",\*' )7 

J.">997<,7(   06 
0.9|6Hie9t   09 
o.*» *i 7<pr 09 
l.toWttfl   J* 
l.f«*)*! i' 
O.K»"<;II« 
) • ' . 7 7 I'. 7 » 

p. i' lalMi 
j.i »91 nir 

13 

m 

i'»-'jr 

<.'..l«2 

?'• 7.0«;; 
737.COt 

<,7.r';(5 
l'.'.' 7J 

1 * . 'j > « 

'•i.r'»* 
I9f.«a) 

»iUC 

192.H28 
»2.'«#.9 
•1.701 
tnon 
«.7.982 
7). 710 
6.ni 7 

n.?9i 

ri/cjM«» 

1.0)1000 
C.4h099C 
n.«l«l«l 
n.moi" 
c.o-is'^i 
O.J7')57' 

O.Tf'99(i 
O.OI7CC7 
0.01191" 

J pp^:''(.<•^c» 

9.Hi 
^.'«0 

12.196 
l'..9«l 
7r.r7/ 
79.*'.l 
.'f, n 1 
0.'2» 
I7.ri7 
'.I.IS7 
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HARMONIC COMPONENTS OF FLIGHT TEST 
CASE 16 V- 120.5 KTS n- .93 g 

DATA 

rixcp »NII eiiono AT ITA U 
U\**:%>\C   /N!l¥«I«.   MÄH   i"—*6» fur ires   T *»9    m   %?• HT tc«.o   t»    J 

M* «j" ~ CJ fllJf »sue CJ/CJ^AM i        r»tw*rv 
r.«ct'.'*f« 
« .^•|C«7l»«- r.T»«<i!ro* c» •••••t«M4 0» TO.fll 70.611 i.n.-nooo t                     4.113 
r.i »f«**?» O.HI V0*7r r» 0.|O«.HHf 0» *».»*! ?t.'?0 o.ii4oi<)           ) >                       11.710 

-f ,M*»*I?» -n.iifnif n^ i.ii i6r«( )1 .'M.eic lt»«M j.n^ftjs •                      17.14* 
-r.?'<'<.;*r '».•»♦'•**».« Ü1 o.^mrh)« n* 1(.?.*'C <.0.«77 O.0»7611f                < t                      It.461 
-c.*<^cl•>r'■ "n.ni'^cr 0* O.I'.»«1«?» 04 II?.«o1 ft.MI C.017*17                < 2C.'76 

J.M :<*'*( -l.l71J»l<»f J* ).I7J4?62E J* ?f7.r»* <■».*«? n.cMttt            < t                    74.«SI 
-i-.»-«iHr<' ■t.*»',*r.*-,r M 0.^ MMitOf 01 1S7.UI ri.7^* 0.(11110* »                    71.^07 
r.i'j««;*';' t.'iTiyir.or n O.lf^^'i^C« 0* y}.fi\ 3."^* o.o??7?n (                    17."!77 
»•««Mtill - t.nfn**' >> I.IIIIMSE J* ?J7.0PJ JJ.'.b* 0.01i'*7*                < 1                 W.rs7 

-r.wrron« c -O.^*«»'»^«" 01 0.7S?*«,9*f 0^ ;it .nt 71.684 0.00?*P'              l( »I.HI 

SIAPC  FLAf AT STA 17« 
<*■!»   irn«     T  (.tSi      (T»    9JS   FIT  604.0     t«   no 

u •J CJ t'HJC psuc CI/CJI*)' 
;.7f'i)7*« 
i:.i'*«7tc« --J.10117SM a.4M7mi 04 '17.fl» HT.80» t.oanooo 
C.«7rf«s»' O.l-l/ltiOV 0.i7l2i7<E 04 177.774 88.6)7 0.711187 
r.7«:*7i-if ).\in\'if ).163<".87t 14 111.«14 77.178 ).16lflC 
r«>fti*i*r -O.H^S^nT« n.41411'i7f 01 ?1t.7'l •1.188 o.n«)i7?i 
:.ti«M«' -■».l«7'.*|' • 0.41" i !f7<: ai hM.til *0.»l77 o.uool** 
«•.7!fC!>J" -J.?t<t7*7= l.*|«M)M 11 7*;.*rj *J.<»lf ).117lP) 
-..•li'C«' -1.1'.7fr*1- O.IM'IT^Of <I1 ?'(S.*47 *7.70P n.i,77<»71 
*.tf*f»C«1 ».41*7^7« n.M»!*??«. 01 üB.?*; ll.(i*S o.inA*p 
^•MICMM 1.IHKTM |.>WtA** )* M/.i?* 11.)1* >. )6i*e7 
c.iitte*«* ••|f?IMf* o-« o.r<*cit*<if 01 'O.Pf s 1.087 0.0**117 

F»tg(,rKc» 

4.m 
1./10 

17.'46 
U.'.» I 
tC.'.M 
7*.'«si 
»P.«r7 

J7.ri7 
41.1^7 

•IADC  CHORD M STA 17« 

HA«<«1NIC   6N1LVSTS  -"OPU   «H-46« SHIP   100«     T 66«     CTR    «29   PIT 606.0    TR   62 

0.301 
0.?T^ 
o.it: 
o.6»r 
r.T«i 

rO.'.e« 
-0.4f .■• 
0.3T4 
0.4:0 
0.7W7 
r.jpt 

«J 
••«.x/t Ot 

»."«.Tl CJ 

ktM* Cl 
3r37F OS 
7R?CI 03 
CUf-'F 03 
i*F;f c? 

BJ 

o.mr?m 
O.iililtil 

C.14'F0rTf 

0.««."'6M71' 
C.?7»TJ?«F 

-0.tü4?P7(t 
0.47I40HU 

-0.l,'«:T7*f 

CJ 

o* o.i9e<»4cnF 
0* ••tVWHM 
04 0.»6J37r3f 
P4      t.i6'ifc;i'>f 
03 C.t3l.'tl3£L 

PMUC 

ns      r7.r.3* 
0* ST.102 
06       77*.71*' 
C6 61.40« 
03 2C0.-C4- 

PS1JC-   . . CJ/UM6X J-- 

OJ 
01 
03 
03 
01 

o.^r^ifcif 
o.6*4V3roF 
0.791VC63E 
O.Sl.'.Ptill 
C.4j*r«77l 

01 
M 
0) 
03 
01 

«0.117 
36.741 

10 7.«41 
bP.7*6 

us.yM 

«7.016 
78.»il 
«7.73» 
1«.?« 
*C.1()1 
l'..0"0 
5.177 

C.*72 
13.i*(> 

1.000000 
0.i;0S76 
0.7P318T 
o.m^i 

-C.C31T37- 
0.0>476S 
0.071360 
o.r,3«tio 
O.C77rt'»l 
0.0:11171 10 

FPtOUFNC» 

6.11» 
8.730 

17.166 
U.4M 

74.6'»l 
7B.P07 
37.97? 
37.037 
«I.IM 

OlAOC   TOISION  AT  STA   1S1.S 
SHIP   ICO«     T  46*     CT«     «25   FIT 606.0     T«   66 

*J 
-O.*ti0 7<,(( «I 
O.l*7P07»F 0* 

-O.llOMUSt 04 
-0.1«.7«'«-Ö?F 01 
-0.)7«P.'IH 03 
-O.iCK 3 701 C3 
0.^-lO;<47l 07 

-0.1 13!<0>.1» 07 
-0.7t2:46lF C2 
-O.;i05«»37t 01 
-0.14X91I5F 01 

.   BJ  

0.1464*561 04 
O.J?,»7756F 03 
0.3fc7»3lTt C1 

-«.UTIM5F C3 
0.:73*0**[. 0) 

-«.4064*5(1 03 
-Ü.34**7JM 01 
0.6,78457C 03 

-0.74o7;,BlF 0? 

 tJ- _ - - -FHIJC   - MUC_ . CJ/CJNAX _^  J— - FREOUtNCV 

0.27)06551 0* 61.217 61.712 1.COOOOO 6.119 
0.11431731 06 163.783 R1.692 0.116966 8.230 
0.570F450F 01 I31.073 63.976 0.73)696 12.166 
0.6164 744F 0 3 703.7'S 50.938 0.1P6031 16.461 
C.f 7310V<#t 0) 151.695 > .  30.299 0.756»25 20.576 
0.<.1'''*57£ 03 2*1.677 66.9*6 0.186769 74.691 
0.3t 51»1FI 03 7en.306 IP.3?» 0.177*59 ?P.Pf-7 
0.6615l>33f 03 •6.0«3 12.012 0.796S87 37.972 
0,71771**1 01 i"r. .loo ?U.9|iO 0.191360 37.037 
ci'^tfiiu 01 159.'31 15.957 0.f691** 10 41.152 
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1 
HARMONIC COMPONENTS OF 

CASE 17  V- 121 KTS 
FLIGHT TEST 
n- 1.13 g 

DATA 

BLADE  FEAT'IER kWU 
«no in»«   T «to    nr   nt nr tc*.n   »• ^l 

^J 
:.'-.«T«:*t« n 
f,.''«i'T' ei 

•f .11''Cil»--OI 

■t."«i»«cii-r? 

:.^7-:i)«jr-i» 

-i.hti: 

(t.ttlf 

-t.irf? 

irn- oC 

lilt-)? 

SHAFT MOMENT 
MAJ«V.NIC    KtiHII   «iTll    Mt-'.** 

CJ •>•• ur •»-.ur. CJ/CJKA« 

0.V1IOV??  01 "l1.«7« j.^r".*?!« 1. 000(100 
0.1?7l.,.'7e  00 2'.*.'31 m.?..6 i.trsiti 
o.rfOftM-oi f.'f.Olt le.oo« 0.017?15 
0.« J-«Tf<!«l-PI ?1|.tTt F7.919 o.on?»* 
••)MI«IM««t I«l.tt1 *.).?ST O.Ü')60f 7 
0.?VM«"f-01 l"i.?H7 S*.7^l 0.00«iOftS 
(».'••fcl 17JI-ÜI. jji.'ir n.sni O.C.VfcC? 
0.1':»?ritt-'Jl HT.;t; i2.lSH ft.OIIOlt 
j.i>ni*;6f-o? «?.♦"« <i.7?? o.oo'.Toe 
o.iitfc'^v-oi ;'i«.r7c 2*.'101 0.00??«i7 

SHI»   IU0O      T   *69     Ct«     76}  »IT   60*.0     T«   i6 

♦ •I?» 
e./ü«. 

2}.(61 
?<i.7<!» 
?B.'?6 

17,1SU 
• I.W 

-J.c/J 
-J.?H 
-J.l-i 
O.lwJ 

-9.J7, 
-J.S7V 
-0.611 

-J.l-H 
0 .o>3 

*J 
tf'SF C« 
T*i»r a» 
1%I7( C6 
»«><» Ü» 

*5c6« J'. 
JH7f 0) 
»27.'f 0» 

Mfor a* 
"»CJif Oi 

•J e J i»«IJC »sue O/CJXAX J MfOUTNCV 

O.S^J.-»»!« Ci> ••MMOH 0» UO.OM 110.0)6 i .000000 6.1>2 
ü. ii*i4'j.4«r M o.^m.-.^r US iil.tOi 110.701 0.0J7Ü2B 1.266 
J.lt.<n976t Ci 0.2l-«lJiJ* 0» Hl.ib* <»«.U0 0.172066 12.197 
J.2a7/612e Cl 0..!1l)tj1z 01 ilii.lib oi.6}l 0.006616 16.i2S 
O.i«?»»«,»-: rs 0.O31 Jl ..^ 0» IV.aiZ JO.166 0.1 10CO0 20.661 
P.ZsiHeOe CJ 0.66i2M7; OJ ijb.im 26.lit 0.011246 26.791 
o.iieuisic 0* 0.'tvH6lt2E c* JOb.762 66.104 0.06Vit6 211.926 
a.*t»MtM CJ 0.921V.JJ: Oi 2&1.66J il.6iO O.Olbobi ii.ftit 
u.Us.iUi«« c«. C^JUHHZ 0* I.I.5<;D |»*f<6 0.0 11112 3T.19C 
U.4 101667" 01 ••«1*1 iMt* 01 il.J»7 «.liu O.0j/iB9 1U 61.122 

MTSN LINK TENSION 
«n»   ICOS     T   6««     fT»     If  »I»   «04.0     T«   II 

«J 
C.tUMfK 3? 

-f..u;«««s f 
r.i:c6'«9? c« 

-C.lJ'JOlFf 02 
.f.?t<«f«T» e1' 
C.66I12«S« n 
o.'.'r'tcF« c> 

•<«**lttl*l Cl 

-c.'?»uio'- c? 

-ij.«!i»r?Ti» f? 
-o.Tyc'wr- r? 
-1.177121ft 
-'.1MJ57S« 
•ft.***f<k*.lr   Cf 
• ).nFi )»2« t? 

C.lC57»C*r   02 
• 0.mM<;iF   17 
-0.21*2117'   r? 

n 
0? 

CJ 

0.1 NMt«l 
0.1'i«ll*1« 
0. K 17'i'Tt 

0.»166107» 
).l««OFI7E 
O.H'I?'«"! 
0.1/6)660» 
).?/6>771» 
0.*OC>UCC 

o? 
03 
n 

O"1 

t? 
r? 
C2 
i? 
07 

•»» IjC 

71<.J?I 
211.CI3 
.'HI.! I? 
2!.7.7r« 
2%r.?9» 
217.TM 
36.676 

122.I6( 
21'<.7«2 
217.706 

»sue 

ttt«ni 
U«.S62 
SI.P'B 
t!.*2T 
«0.200 
67."»7 
6.976 

IS.769 
76.6111 
21.270 

'J/CJKA* 

0.97AOS# 
0.r7VJ»7 
l.3))))J 
0.?»17»<! 
0.7509T* 
J. )1)7 17 
O. 106606 
0.06H79I 
).1239t'. 
0.271606 

J fHOUtf.y 

6.1'7 
<».766 

17.'<:7 
1*.'7* 
70.(tl 
76. 7'.) 
7».«i6 
n.rfa 
•U.l'.O 
61.'22 

«ntn »Wll »LAI» AT STA II" 
H?.«»^,'|f   (.»(l,SI',   »C'El   AF-S6» $HC   'CC*     T   6F9     fT»     Tt?   fit   606.0     T»     I 

...    -  1J 'J CJ P» !jf •<IJC CJ/CJOA« J mtM.Mcv 
-C.3t)?«Hf 

}.«:<cf6t- ItlCMMf n ).ll*TEi2E P7.215 17.21« l.OOOOCC 6.137 
C..'«T!«6?F -ii.)*,»f»6r» 06 0.66(67A«f )0%.P»6 U7.>2T 0.4'795«: (.?«-6 

-c.Bn»«'4r -n.1|7<6l6C C6 0.376r«6^E 256.6'R C6.933 n.-iwuo 12.'«7 
-f .TCIF6iJ» -).7»70T5f »3 J.1)63(411 777.7«P •».9)7 ).)9'>6lP U.?»9 
-r*s*irA*«f •ttHttrtf 01 p.rr.»i,i06r 130.11» (t.037 0.?71177 ?C.lt,\ 
-c.?«2,.'m' •o.e';«'»»" 01 r.<.n(.P70f 7!>6.»<,6 62.6(3 o.o»ai2c M«M3 
-t.i il?7«cr J.l7^^(»l«'■ 1J J.7736?'-*» 161.IIS 21.166 ).)7l)6] 7e.«76 
f.6»l!S«3E O.»766r07E 03 0.*PTI07SE SO.CIT t.7>2 0.06S'76 3J.r?a 

-C.ltlJO«Tf 0.2166017» c 0.7l«frV|r •IT.S93 ic.en« 0.070*72 3T.I«-0 
-c.utmor 0.)»)t6^3« 33 J.1o«;o?T«» 116.«27 II.6J) ).)38U7 s: 61.'7? 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE 17  V- 121 KTS  n- 1.13 g 

FIXJn HUB CHORD AT ITA II 
Kf-»"Mr   iNMYSII   *"' il   •»■.<«»        «»■|P   ICC«     T   *»«■ I»l     Iti   FIT   rC.O     1»     3 

f .1 |fM«f* 
-;.• .'»«7*;» 
'(;.-»»c*7/'' 
• r.t/;;'7fr 
-c.i.f;i**r 

r.)*;»■*?*'• 
• f ."i«rc3= 

c 
:f 
c* 
c* 
)4 

-c,- 

C1 
3J 
C* 
07 

■«.»r.-'tc'i?« 
-;I.««??*0.,F c* 

"^;2,*77'*r 

'•.•^nc?/- 
-0.«?777«.«>r 

C5 

c> 

3< 

o.7'.nai6« o* 
o.«"-t»".'ef n* 

O.^'-C'r*»*« r^ 
••fMriM* 03 
O.'Ull'.Of   Ü3 
••iiirtMi o* 
o.nw.?i7f o* 
i.rr.,;,ij7*f 03 

fMJC »sue CJ/'JX»» J              FKUU^CY 

MaMI t6.>*7 l.ooQoor 1                       4.1» 
TI.JM *«.*«! n.0H7H*                 i »                R.;A4 

?7».'ll «■7.17) ).in6ff •                     I2.3S7 
|7«.<4f 3?.*fl7 ".■»741P?                  < 1                         lA.'-?1» 
Al.llf ».?*3 n.00377? r            ?(!.»ft 

JlP.'if 36.*1« i. )>'\r«23          ( 7*.7<-.3 
US.i?S 16.M* 0.001503 1                     7«.'26 

.■•o .III i.'jlh O.PIt7t? ?3.rS8 
;*».?*! 21.*,'? 0.0II261                • !                     37.1') 
1?0.F?? »?.0»3 0.003*30             M U.V7 

•LAOC  FLAP AT STA 17» 
fttt:\ti   A'ifivSl--   M'-ti   «1-56« 3HP   DM     T   *t<-/      HI     76«   II'   tj*.)     Tk   >J 

C.i 

•e»i 

-r.i 
•C.» 
r.' 
c.i 
c? 

-C.f 
•r.7 

t;i2«r? 
»»I»7''«: 

«<I7C3' 
'«Ci'il' 
"•»fH31F 
V.'O*-.! 

«■»"("»U 
U»2**c 
iSf <.*,': 

C* 
r* 
c* 
n 
r.} 
C3 
o? 
0' 
c 
C7 
C7 

- 1 

P 
n 
0 

"J 

.7t6-,*"?F )3 
• MJ CO'.' P* 
."*II3" 03 
• •fftAMf )7 
.?»*7'.,.?e 03 
lUl^Tkir 03 
.•il?'Wt 03 
.?*7<.^?9« U3 
.232<',Ji3r r3 

rj 

n.^oi&Ti«« n* 
j.'feir/Af j* 
t».l'"ir'6t "4 
0.7'4ri*l3«   03 
).J*tl.M?:   J3 

o.?«'!«- et o1» 
).f J">i   f«   »3 
••f»Mi:ii oi 

•>ur I'SIJC (J/rjM/K J ' FBfCtf^cy 

'.,I.«I20 3^|.«»?o i.oonooc 4.132 
174.?St «7.148 ).54S)«C F.-64 
'0.74' ■0.114 0.2>174( 12.".» 
m.Mi rü.37l n.ai'iffj 16. *2'. 
l«'.'.iS .'••712 j.j7)i«; ?c.<a 
771.«0! 4<.5t4 o.iiso^r 74.7<;3 
3IU.O«i4 *!.442 0.(}•.•)"?? }*.:?; 
<.•:.! 17 t.63V i.l-'74S7 »3. ;«« 
lul.ltt; ll.!<3() (I.UJ.HO?»1 ".ISO 

•M .S2( l.lti 0.0*7».»^ If 41.17? 

■i 

ULAne CHORD AT STA 17k 
M*»H'>MC   AV*LV5I<   Pl^ty.   AH-«6* SHIP   100«    7   4»«     CT»     763   'IT 604.0    Tl  42 

AJ 
C» 

SJ. CJ   , tniJL nur r i/rjH*«             -i            (■ttntmrv 
0.3U17t2t 
0.*22«37"»l 04 0.2040AI>»E   0» 0.20R400»E 05 T».294 78.294 1.000000 1                       4.132 

.C.i:34T46t c* 0.:5:f78Jt   04 0.28144T1E 04 63.956 31.478 0.135096 !                       8.264 
0.et.!703'.< 0 3 -C.4J721«1E  04 a.46«3t5ii 04 ?6?.6«7 93.54* 0.223274 1                     12.397 
O.IOI?74«»» 04 0.10«.6»-4?|   04 O.I4*?7*4f C4 47.278 11.819 0.071429              t .                    16.529 

-0.7T54)i»>t 
-0.;i2"»407{ 

Oi. 
0? 

rO.*I17.72TE 03  
O.y.-Cf^Ot   03 

_0.6B09i97t 
0.:r73<»4«E 

J3 
03 

208.60S  41.721 fl.lM.????                 ' 70.661 
104.100 iT.sro C.010911              I k                    24.793 

0.7»««!<^31 03 -o.«t.o»rsir 02 0.3'>!<37J'.t 03 147.538 49.648 0.019116 f                     28.97* 
C.bilfe'.;! C3 -C.44tl6P4E   03 0.78CM!<»eE 03 3:5.366 40.t71 0.P37840               1 )                   33.058 

-P.214:2*7C 03 o.B«77r?ir 03 •.TS«M«M 03 107.0-» 11.897 0.035022               « »                   37.190 
-0.I2«&»4CI 02 0.2l7<»17Sf   C3 0.2I82473E 03 43.402 9.340 0.010475             It )                   41.322 

SLAOC TORSION AT STA Ul.S 
NAVMONIC   ANftlVSIS MOftfl  *M-5*A SHIR   1009    T  4*9     CT«     743   FIT 404.0    TR   44 

AJ 
-0.;F934l6E   03 
0.1*772«4r   04 

-C.ll951Ut   C4 
-o.2:7«»i:t 03 
-0.2782463[   OS 

.-o.*'.e:i7ft oi. 
0.14074741   C3 
0.1C31»*4E   03 

-0.17873*t:F   03 
-O.I7S13t7t   03 
-0.1713(.0«,E   03 

ftj        Ci  

o.:'4 3>«-ot 0* 

..»MIJC  

**.*8» 

—»«JC- 

4*.485 

CJ/CJMAX.  J  -FIFÜUENC« 

o.n^f'^'oi 0* 1.000000 4.132 
0.1(44f33C 03 0.I209243E 04 171.226 85.613 0.49441S 8.264 
€.:«••( 7«! 0) 0.3681518E 03 128.130 42.710 0.151294 12.397 

-0.63*84041 02 0.2854209E 03 192.872 48.218 0.117148 16.529 

-0.161263: f. 
-0.f:-57754f 

01- 
03 

0.6t7'iTtlE 
0.*542CJ4F 

C3-. 
03 

166.C3C  . 
2"*.952 

—33.206. 
47.875 

0.274211  7n.o6t 
0.2*8557 74.793 

-0.33713*rr 03 0.35257*21 03 287.019 41.003 0.14*736 28.926 
0.456*3311 07 C.4903677t C3 111.377 13.922 0.201301 33.058 
0.37*73«>9E 02 0.179H,*o| 0? 167.8*0 18.*M 0.C.7354I 37.190 

0.13450Ü4E 02 0.1719074E 03 175.512 17.551 0.070570 10 41.322 
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■LADE FIAT'lCft ANQLC 

HARMONIC COMPONENTS OF  FLIGHT TEST  DATA 
CASE 18     V-  118.5  KTS    n-  1.12  g 

hH.Vlf   ^NAIVSIS   M1.IH.   *>-4t«       %H*   irC<     »   *t«»      f'i     «1*   fit   hOS.O     T»   JJ 

-■:.;;»*?*<;« cc 
-t.?*': ii««ir-ci 

•■.•!!ir'»<*r-c? 

f.li'l»?"-CI 
-r.i'«-j?»«"t-ci 

r>yf««Mfi -c; 

-».;»^'iUi«  )i 
-O.llCAHH»«   00 

" "u  
>.*IIM?Hf    il 
o.uasm» nt- 
o.t'i^snicr-oi 

o.^/.O'Uf-nt 
O.I^OJHIf-Ol 
J.7)7AR1|f-i1 
0.7?in?|F-0? 
o.^'^oonos-o? 
o.ittodui»-)? 

" OHJC- PSIJC cj/rj«!»! M5giE»rv 

U9W1 17T.29T I.9IIU1 ♦ .fOI! 
fru.ttl m.7*^ o.<m»»i «.!«I7 
7«O.CU it.nn O.aiT470 17.71S 
<«".'>.«77 17.1«l ).l)r>61l 16.1<1 
7Ü.4PS *.06l o.onTna 70.«? 

1*5.S()7 u.tso 0.in7i^7 r.ii.'.'-.'i 
IS«*t91 ll.ttl ).mn73 2f.l»t 
3^?.tl! <.I.«.V» 0.on!«i»7 17. »Of 
MC.746 70.Oil n.ooi74r 36.POS 
jyv.ns n.n«? J.)))T*J 11 «.j.«;«« 

SHAFT r«f«NT 
{HIP   10J»     r   *69     CTR      >1'.  FIT   cnH.J     TR   }6 

6J 
J.T4>iTt T^< 06 

u CJ PHUC PSIJC CJ/CJMA« J ncuutNcv 
J.166ii7Sr C4 0.55JJI Jdf c» UodlOi/fi Oi 106.616 106.636 1.000000 
O.IOSSVOS C* -Ü.l6«i)c.T'<! c a.im'its Ü* 736.>J2 117.141 0.03116» 
J.HIf.Lf 0«. -U.7l7»blir (* 0.2i\J'H<,t 00 773.160 91.0»t> 0.30T061 
J.Bb7i;«.(iir 07 ü.ttiOS*^ CJ o.ii.m^t ul 109.05b 77.015 0.006816 
o.^»BjfiSe L* U.3ibod7r; M CbUiunt 0« I'.J.otl 7«.72« O.lUb306 o.u.rjufwf 03 ••«i;t»Mif 0/ 0. »7J77.<'« 01 w.m S't.STO o.oiiBia 
J. V JOSIHF 03 -Ü,61S)«33? 06 l««<iM«M1 U« <;/<..617 3V.7Ü2 Ü.0773i3 
j.-.-'^iT.ir Oi U.l^OOlf 0- t.lii6t**ft1 Oi lOb.iOU 13.367 0.0 7bii7 
J.:»o77t<.It U3 0.13eiP7|f c-. ••t«<*->N1 M lü6.'IO* ll.6»u 0.076610 
o. tjui ;;> rt 0) o.vigi.toiuF ht C.k.l>4/<j3 UJ UJ.v^a U.OVi b.0 1006« 10 

PITCH  LINK  T'NSION 
tUP   ICC^     T   .,f)     (fr     <'6  fLT   636.0     111   11 

>J "J fj »t-ur >S!JC CJ/'.J«»« J r<«£'.i,t»rr 
'.i •t;j6e' 
f.l*»;f66r -iLicrr»*'.« 01 0.l7<ir716E 13 711.P3« 213.83S k«IMt* t.m 
>.17tUII* ••t.T1M*4*F 0? 0.1*61771? 03 371.«66 W6.777 0.71633« I.I%I 
' ."7!I6Sr -';.t'6<-r7ir ci 0.|«)?*13sf 03 7H.C'>t »7.»09 l.oonooc 17.7S* 
r.,>67*SinF -n.6i5C7«?r r7 o.'1r»?6i«? 07 73«;.ISS •.s.roo 1.766767 16.313 
:.tv:ilJ3r -).5i!-.8Mr y. 0.'i7i<,)6'!t€ 0 7 76'» .07» '.(>.tOr. 0.71376^ 7C.'.'7 
r.u'.,65'«r 

ii.7'*'.5ICr r.\ 0.1t K7 I5f o.-" 17P.r6« 78.676 c.'»v.i7a 76.i';0 
f.ifet.'fP- >,.ir7r»7*<; 07 O.l', MTOqr 07 63.SK 6.773 0.07'V667 ^«.»61 
:..'ic«);Hr I.IHIKi* J' ).r"l''6F 07 7)<.S«0 s.H7n o.0706fr »7.7*7 
P.'WJV« -').7CT5'V ft n.'Miw'jf 17 77'.'.67 76.716 0.15JSIP 36.<!85 
r.^iijit« -'J.«M'"l,i7> oi •.67(«l|4« or III.;?C IS.176 0.715177 K *n.sp6 

FIXED HUB  FLAP AT  STA  II 
»u«*r»i|» iiaiHIS •"♦El Af-Sfc» SM»   lor«     T   6«9     fT»     116  TIT  >.«.)     3«      I 

"  " "    !J »j tJ PHIJC o^ur r l/rjMA« 
J.6'T«»l"e 
e,*%*ip»M Lld'Hr«*" 0^ o.irnrcit OS r-'.Hl* •'«.•)73 i.ioionc 
P.717t66S« - I.76»',666■• .16 O.U JS'.S3? 06 M7.P70 168.113 3.36)807 
;.ir«i»37 -o^innn« r4 0.6676S,'6<! 0«, 765.181 81.777 0.6«6ICC 
r.uf M«V- ••I.FHFM*' n 0.1.'^-Jroia "6 771.177 ««.7''6 0.177676 
r.lfMIUP -'>.fT»f71lr 03 0.i-«SS7if 03 S11.C67 5«.601 3.31333S 
J.l'.'767,,: -i.^-'fc«;« 01 o.6«r-,i'6r 01 7*1.678 61.571 O.I'.TI'iO 
C.'.'t'OS»» |).6l7,>6«6» r\ O.W7'«.67£ 01 7). 311 11.187 0.'!66317 
Ci/Sfi/oi- »•UT<St«« 01 o.i'.C6ri j« 03 76.lit 1.770 O.OSUSS 
:.l«6:s77« I.MlfMSF J? 0.1*t1716» 03 n.7cs I.57 3 0.016566 
>:."*'#6»cc C7 i|.4«T6«t4a r.' 0.1C67716« 03 166.116 15.611 1.011776 

r«f:|rnfy 

6.C'n 
P.I<-7 

17.'«.5 
1»,. "-I 
7).V? 
'6.',10 
ee.'ci 
3?.»87 

6C.SI6 
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HARMONIC  COMPONENTS OF  FLIGHT TEST DATA 
CASE  18     V-  118.5   KTS    n-  1.12 g 

»IICD MUI CHOW» AT STA 11 

-   ij- 

•r.i i>*iic»r 

• r,/ le!^»*« c? 

J* 
c* 
04 

 »J 

t.mmir cs 

-•».ir«)?'.*« r* 

«.nsur.)« )« 

••t«0UlM 3S 
O.'l IHSU   »* 
O.IM>?7<» 0* 

o.ir>>»nftf o* 
0.f>44l7af  04 
).i )s)47«r >* 
0.".C«.f5flf  11 
o.i.*i«nr 11 

»»uc PUJC cj/ejMt« 

6?.Clt <l.06i 1.00000c 
tol.fi* J).C}I ). HISI) 

?»:'.«!?? «4.*4I 0.111(47 
I2?.i42 10.«73 n.024K74 
Jll.3?« a.tib '   ).))!?«( 
7T;.^M *S.4<)* J.0l?7'l 
??i.l!l ?J.71J O.OIH?« 
<<?.i42 II.6i* ).)US!( 

2"*.t»» 31.717 e.oo4i'' 
/^C!« '?.e3» 0.001702 

UAPI FLAP AT ITA IT» 
SM»   UK     T   4t«l     t»«     9!4  »I.T   6)4.0     71»   10 

r.',4f?i<;7r 
-.•»•'C1»7* 

•<,.1«4«6#?'"    C 
•l.W4t.»4««    3« 
• •:.i4^'5»7» 
CI»'«!""!» 
C.MeCbl(>- 
C.'.fr»r4^F 
c.i.C"Mc7r 

C4 
C4 
J4 
c; 

c-» 
c» 
31 
C1 
C2 

).P34 

■um 
-n.'rr 
-".12 

).7Jf 
0.'.2S 
0.77* 

«J 

Mut 

UM« 04 
IS.M« M 
H«;«»« ji 
««ii^r- ri 
■•«Ur (1 
itHß J' 
7fUE 01 
'■■•oir a 

C4 
JI 

rj f»l <Jf •sue CJ/CIM«« 

0.»'t,!4<.»t 04 315.742 319.762 1.C0OOCC 
J..",78«»i7» J4 l«.1.'27 l|.«M O.Mni«4 
0.1 »2'r^Sl Ü«. 70.«7' 23.124 O.H6b4S 
0.« Ml.l04i: OI 712.:<i» 11.07« O.OAf^ff. 
),3'9l MIT M l<m.73' J9.,)47 3.0707*1 
O.V7aiMt 01 7,»1.'7P 4».730 O.n>70< 
0.1 'It't^« 01 341.f2? 41.(.«0 0.071.7«! 
J.7776^5«« )J *l.77! 7.172 ).lr.«4s7 
0.4(.S7 CJIf 01 61 .144 7.JJ> ".Of i,17i 
•.^M1*M Ü'» 74.«-Ji l.HI? 0.0470117 

SLAOC  CHORD AT  STA |7| 
HMN^MC   6NALVSIS  NriPtA   »H-.«* SHIP   ICO«     1   46«     CTft     «34   fLT  604.0     7»   42 

•J 
O.ZOOOf'Ul Oi 
0.*«Troflfcr 04 
.1.l«»P4'tE P«. 

-0.^47J1^rf 03 
O.I»0)S7äC 04 

-O.UOilMf 04 
0.«19421^1 0? 
C.?,21P/4t 03 
T.lOCrPl4F C4' 

-O.2i.302J*t CJ 
-0.36MU6E 0? 

(J 

O.I«2«*P6(-   01 
0.2!3Uf*C  04 

-C.4e9J11U 04 
O.Ke*0;i[  04 

-0,}«''»*S«l  02 
-O.203l<»»7t 
-0.r^771PPI 
-C."2l4tP4r  07 
C.4701«43t   03 
0.S?3I31Ü(  C7 

0? 
07 

CJ 

O.I"4PPJ2[  0» 
P»98*t9*N 04 
0.4t«i7"tt 04 
0.ia(9174E  04 
o.iio;;vei 04 
0.70<>l6(3f C? 
0.3';34431f 03 
C.17«t6«*l 04 
O.bitTjZlt 03 
C.'>l0f271l   u? 

4.':':s 
«.;i7 

12.7'-* 
I 6. "3 

"■•C.4«2 
74.!«0 
2E.7l!9 
)7.7P7 
36.en 
IC.Id» 

mi-cu) •>< v 

»•(«I 

12.211 

7C.4S2 
'4. no 
7«.»I« 

•   *     17.717 
»6.«"1 

PHIJC    _ PSIJC- CJ/CJ.M4X J     - FREOUEMCV 

75.i?/. 79.127. 1.000000 1 4.09R 
4<».50« 24.71» 0.154132 2 e.i«7 

27.8.271 B«».425 0.246161 3 12.2*9 
«»2.021 10.107 O.095OOS 4 16.393 

lez.cM _ 36.41? . . cesses; « 20.4«? 
343.349 57.221 O.0C3566 6 74.190 
3i:..«l» 10.»11 0.01777? 7 78.609 
3i0.61? 40.082 O.Cb1l4<) e 32.717 
ll».7.'3 13.247 0.0771.(9 9 36.C&5 
113.72! 11.37' 0.004176 10 40.984 

BLADE TORSION AT STA 151.5 
H»«^(1N1C   ANALVSI1  Miintt   «H-57.A SHIP   1009     7   469     C1»      934   Hf  604.0     TR  64 

.   «J 
0? 
 ..BJ  CJ . -*M1JC._ 8SIJC .CJ/UMAX . |__       FREQUENCY 

-0.70197071 
o.i«i4tMr 04 0.146764Vk  04 0.2138128E 04 43.347 43.347 l.OOOOOU 1                        4.098 

-e.iu»'»*7t C4 0.28141751  03 0.12236981 04 166.«12 93.216 0.972172               J 7                       8.197 
-O.lt05C59« 03 P.4t47170E  03 0.4446936E 03 111.156 17.051 0.707981              1 »                    17.299 
-o.siUf't:* 1,3 0.*ll"»M'»r   02 0.33510727 03 172.936 43.234 0.156729               t 1                     16.393 
-0.*27'»360E 03 0.36i*633b 03 0.6403577E 03 149.374 _ 29.07! 0.299499 • 1 20.492 
-d.l703<*!>U 03 -0.6246^531  03 0.64 74 7m 03 254.742 42.457 0.302825               « I                   24.590 
-0.?H«3C6» 02 -C.52ri372f  03 0.3?245'»f 03 763.126 37.5S9 0.150812               1 r                     78.689 
C.113<.e,0« C3 0.:71i264[  03 0.5419(i65[ C3 74.921 9.36» 0.276734               1 !                     22.7C7 

-0.1P.",77lOt 01 0.i:77fOU   07 0.16395721 03 12P.n6 14.313 0.076661               < (                     36.669 
-0.913l1I6t 02 0.11V520'4E   03 0.15041187 03 127.3t!0 12.736 0.070347             1< )                      40.984 

I 

; 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE  19     V-   121.5   KTS    n-  1.26 g 

■Unt PCATME« KWIT. 
«»•I»   Kr*     T   «to     c»r      77)   »IT   60«.]     T»   H 

w "j 

•:.,;;iMi*e ct 
C.-t'ltt!^   tl -■i.i^«'*»--: .ci 

-.:.i»."5i»iei-ci -'^.«^•i^»*,-0^ 
-)«'Mltt|(~Ct ^.♦i*SC')i.f-C^ 
.^.«|l»^c?r.c? -•|.»ni«:»ir-ni 
-r.^cif^fr-o?- ■"0.1»«C>t^'-f| 

o.u:«««««-)! n.i«7tf«:cr-c>i 
C..'*!**?!  -C7 '».••»('iiPt-CI 

-C.U'TC^-CI ".I»«.'"*■■. «'-lil 
-:./?»iri«if-3? >.l?*''«T'.f-f>l 
c-sufbe^-c^ ".lllf^ur-m 

••litOIMt  00 
O.'I'l'.bZi-Oi 
O..,,m707f-O| 
0.1Tll?<««!-OI 
O.(T-iSl*0t-Ol 
O.-'I'-.I^IOE-Ol 
o.T'i^st'-oi 
0,l7?7»70r-ül 
0.1 IIT?1««-0| 

"»»■ur »$IJC f J/CJfA« J «•KtoL-»rv 

';»r>.«;ts nc.iw l.OOOOCC , *.I17 
?z<>.r7? II«.611 ).)2511* r B.2ft« 
17l.COS ■j».OOI 0.!))r.6** . 17.T.T 
;sr.^*4 r<i.7«l ('.OftOt* t 1 «..'./«> 
io<-.«t< ^I.C9J ).)n6i«. ■ ?C.»tl 
o».!;s lt. IM Cfiriittii * 7«.m 
«*.«!( 12.Ml 0.0'Jfi6«6 j ^y.1?». 

W7.102 i^.sna >. m??« 1 11.}«« 
lOJ.jri ll.*77 0.017S«? t 17.ISO 
«T.C,? .».»OS II.MUM1 IC *t.«*« 

WAFT »'OMtHT 
tHlP   lOU»     T   •««    CT*     TTÜ FIT   604.0    Tft   30 

«J 
-O.TU'bt 
-J.iatlt 
J.^77C 

-O.llblt 

0.7«l«'l' 
J.ii/it 

-S.I7/tl 
o.^Jbo; 

■.jr 
.if 
«if üi 
»nf 0» 
tS«   03 

j<»r oi 
OCf c* 
»iC 0* 
Kf   0« 

d.bPC^Itrs1 Cl 
-O.lUit.Jt'f C« 
•0. I'^'»««.» Oi 
J.'.UlütxiF 02 
O.UolflF Ci 

-a.2itir4U7r 02 
-O.iOtbi»^»1   C« 
••.«Makffil C2 

i).i'i>u7rf u-. 
O.JdiM'tt.T   C) 

Ci 

a.?t*2>iM 0» 
0. Iliit^iv* M 
0. Ib>«m» 0» 
O.U2V2biE 01 
C. H<***»H  ui 
o.tiiime oi 
O.JJjliOlC 0« 
•.tUVIfkl 0« 
0.2331 luJ? tt 
0. iilj u t| 01 

PHIJC PSIJC CJ/CJM6X J MCOUENCV 

122.7«» 122.785 1.000000 
2 "»1.536 I6J.768 0  015961 
241.926 97.309 0.760609 
loJ.c»47 6J.226 0.001721 
179.ÜÜ7 ii.dOl Ü.IÖU96B 
3!>i.6l2 5"».735 0.011050 
iOr.926 6i.9M 0.0 5606S 
103.Oil 22.877 0.0I719B 
lf..46l lb.351 0.0 3566 7 
lüb.iOJ I0.J21 0.00556b 10 61.i22 

»ITCH LINK TINSION 
H««*•'•|'•   »NMVSIS   »"rci   «H-S*» it-It   |«M     7   6t«»     t**     770  HT   606.0     7*   II 

•    *J —     "      -.j '.J »HJC PSUC f.3/CJK»» J          rH<U**€* 
;.7<'««7»' 37 

-C.M«C7»V !)■> -0.17«t63ir 01 0.1/02f.79( C3 727.'06 277.506 0.9516(5 1                       6.112 
C.i;17*<5- 01 -rt.e5S76Mc C2 0.17»<»H5» PI ?ll.«|7 Ki.lif i.ooiorr 1                       •.7«6 
:.if<f««r II -).l6«;»T(r 31 O.lstltS«»' 33 2/3.76* •-.o^so o.i»in«c> •                i2.";7 

•«•••Mtfl« 0? —•i.?y>r^sjt 07 •.9»*tt«t* r? 7.->!.«!66 56.686 0.19^06» »                     16.57'l 
—=',;6T*'»«^ or- -n.f'C^CC*« (7 0.«»2lf29r 02 J'f.tlt 51.119 0.151161                ' 20.<ftl 

}.t:«n«2i* 37 -l.lfAÜtS»» 37 3.M26P31E 11 /•is.üf 69."71 0.1H761                 ( 76.JS1 
C.|rt.9l6e C7 o.p7',-,i':oB 01 0.n75Clt« (2 3«;.;t« 5.610 0.07685? 1                     7(.<;2b 

■CIC'IIW* 07 •••IMttlf« OC 0.IC21166F »7 iri.n« 72.619 n.o'>70»f '                     II.C*I 
-C.IM;««? 3? ->.13«. )??«••■ )7 3.1» 37733« 37 ;»p.3i7 26.66« 3.7)166? 17.1,)0 
-ö.'!676tKe C7 -•).»1«!1U?F 01 0.Jr.'6<r9t 07 1S1.0U 19.302 3.7C121!              1« 61.177 

nxrn MUB HUP AT STA II 
MC**«|«   «ItilVftj   W:|l   »►■-«64 SH»   ir'«!    T  6S9     nt     77C HI   406,0    T»     1 

»J   —   fj fj <•» Uf fsur fi/CJM*» j       "rottKv 
C."5IUCr 
r.J!Ml7«!' n.|t3l7niF 05 O.II85CS6t 05 107.250 107.250 1.000003 1                       6.1)2 
:.6:i:«iir -3,17«'-»1",f 36 • .ItMtMl 06 17n.*«>5 U0.667 C.616111 7                       (.766 
C.ft«?!55" -.■,.2675fl.1 C6 0.7fe6 767E 06 7'J5.^«? 1:5.131 0.22601« ?                     12.Vl 
l.«-'l»C5Ct- -li,>1F165'»F 03 o.i.iPir«?? 06 I"«. 56 2 69.891 0.015217 «                     16.'79 
'..?\lH,l-ic. -3,«f7ii?)r 31 ).;,'7"»«6(jr P» <o ••.»?: 5(.766 0.066955 •.                    70.(61 
r.7;ii97<r -o.6rc»b'»'>« 01 0.6i'C77»P? O' J77.t77 6 5.619 »!.06n56< t                     76.7<:i 
r.ttti«Mf (>.<;5»1577» ''2 0.7»7«it»5» 01 19.79» 2.828 0.02187t J                     78.626 
:.5:c.97i« 3.5tlSl>b«' 31 3.7765317? 31 '.B.fl»'1 t.117 0.065156 »                     'l.C? 
c.i«;6-.7u« .'.27C25t7« CI 0.7'•SfPir c-> 6f .521 5.191 0.076807 ^                     17.ISO 
C.1C1»752F g.lHMti« 01 0.3!617)C» 07 155.!I2 15.518 o.m*t\*         1 C                   61.322 
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HARMONIC COMPONENTS OF   FLIGHT TEST DATA 
CASE  19     V-  121.5  KTS    n-  1.26 g 

nxe»> «IOI CHOW *T STA II 
'JUP   |rr<     T   *tO     (T»     77C  »IT  fCA.O     »»    1 

*J "j *"■ fj »•MJC i^UC CJ/'J^AX J            »PFOLC'.C* 
r«Ttf*#}f* c 
r.i«i';»»i' oi O.»TI:*«O» c o.'i'^'jT-'ir 05 ».';.F6? (S.C67 i.oooorc 1               »•f»» r.sn.^ntflf o? 9»tH*t,itt rs o.i'V.ur*r 0* ■■('.♦OT ♦9.201 0.0*1 liC ?                       laffM CcMcnft*1 c* ■«•IMfMff r.s o.iir7;?ir « ?P').3?» r6.34l i.iii<»«;i •             12.■'«JT 
i:.>3it1?*r   C* r,.*'**l',cr n 0.?-><:'j-"Ct OA •>'l.»fls SI.SO? 0.n'*67* <>                     Ib.hTt nmntirTr— '"n-.tri'd!" ov rt.rti'foi-'.j.r 01  " 17?.■Jf I4«M1 O.ivi'j?!«; '.               in.in 
r.*:-?.-?»!'- C3 -O.lOftlCt OS O.l'.C0T53F n* ?J».S«)) 42.US ).Jiss)e 2*.IS3 
j.^Ti)»*» o» -n.iruf.T c ■•tu«:?«* 0* iM.jos tS.SiS O.O'VII' 1                     7*.'.•>!, 
C.7?ir*Sfr   C! 0.<ilS»TS»» 03 0.1 IfXSlt 0* ■.1.7«T 6.*73 o.oi??ii 1                     33.C5H 
f.trusts* 0} -c.iism6' 0« o.ysitfif 0* ?'i7.flt 33.)7T ).JI*I2J t                     3T.I9J 
;.6i«?«j» jl '».♦■•Til«?« 0» i).ybsi?i}r 01 3S.1«:2 l,«H n.noTict.         K I                    «.t.'2? 

I 

BLADE  FLAP AT STA 17k 
Ht'-c-'iir   ««.UY'li   ••(• EL   *H-56* i*\9   ICÜ«;     •   St*     (T»      710   HT   tQS.O     T«  SO 

AJ 
C.7«««MC'   tS 
\,l*tssti' is 

• c.?ft;7«9' c* 
-c.?;r;Tn« c? 
-3.1?fll22»   13 
•e;>»#IW" 

;.i?5ij7»f 
c.ifcoir c? 

•r.l"i7r?«7r   C 
-.»H26SJ1-   32 

C1 
33 

- t.2«)«1* 
I.»9Cir 
4.IWI 

-i>.*fn2 
•.l.AI»C3 
-l.7?)l? 

I.ICA*;* 

?.?* OS 
ISf. 0» 
«.»•■ OA 
sHC 0! 
»cr or 
ltlr Oi 
o«f 1» 
I7F 03 

^FF 03 

o »t-ur "JtJC CJ/^J^A» 

O.A«.77l2<»E is 3?'.171 323.175 l.OOOOOC 
O.X-MTMf OS l7A.«!'iO ► 7.A')S 0.S7537? 
O.I?f3f6«t OS 103.«2!: 3A.5A2 ).?7An43 
o.i ••;*•<«*{ n» int..21 St.bss 0.02»012 
o.Ai^i.mTf 03 :M .150 A7.2SO O.lWitP 
0.»r727tl« 0 3 30 3.7«;* '.0.633 O.ll 70F3 

t.MAfflU 03 2'";.tic A2.flOl O.M^tt« 
0.€ T^^rfclt 0' la.SSI- 11.056 O.J157A3 
0.1'i?^C*?? 01 120.m 13.3*8 0.O7O0'»! 
)./"7^«.:5f 03 r?.<.*» A.2AT (1.0111771 

FKKAtArr 

♦ .137 
a,?Ls 

12.'S7 
16.521 
»C.tf.l 
?♦. »'■3 
78.«"76 
33.''58 
»7.153 
♦ 1.372 

BLAPt CHORD AT STA 11% 
HArnrNlC   ANALYSIS  MOPEL  AM-56« SHIP  100«    T  4*«    CT»     TTC  HT 404.0    T»  41 

AJ     _ 
0.2«*5«75£ 05 
0.6?107-?f OA 
0.U07O72t C4 
0.776A626E C3 
0.♦530*301  01 
o.^«9&504t or, 

-0.2»29J3U   03 
c.i;5»«5;r c^ 
0.«0eSU2E   03 

-0.S6OO371F  03 
0.7:6135:F   02 

 BJ  

(i.2ir<uoo[ 05 
C.173:4««>E 0* 

-O.Sll^ITi1.   OS 
O.lMfASIE   0* 

-.0.J557036E  0i_ 
0.91«737(il  03 
0.:C^9<»62t  C2 

-0.^*<<«I2U  03 
C.ll62t<66E  03 

-o.;3U7o*f 03 

ej PH'JC »S|,IC CMtMAX  J             F REOUENCY 

C.21«16A2E 0« 73.538 73.538 .000000 ♦ .132 
C.20!6^B9E 04 57.400 28.700 ..093633 B.264 
G.A7ä3b68E 0* 279.365 «3.122 0.718270 12.3«>7 
C.l«7b9*U 0« Ts.SSS 18.586 0. (76607 16.579 

_&.7^02?44fc 
03 

-.♦B.frSO. 
105.971 

 9.730- 
17.662 

0.1. "3378 20.ftf1 
0.«>'.t>?lPl 0.043.^3 7^.793 
O.I252I21C 0* 0.938 0.13^ 0.05713* 28.926 
O.lOtUOSE 0* 333.908 ♦1.739 0.0^6157 33.058 
0.57236«^E 03 168.278 18.#.98 0.0JM16 37.1'»0 
ü.2**2362e 03 288.b26 28.863 0.0I11^4 10 ♦1.372 

BLADE TORS I ON AT STA 1I1.S 
MARNfNIC   ANALV*IS  MtUiEL   »H-5AA SHI»   1009     T   469     CT*     7T0   FIT  AOA.O     T»  44 

. -       .   AJ -  
-0.376057U   03 
0.14695«2E  OS 

-e.l3529CfE  04 
-0.1655986E   11 
-0.r3Fi52^,E   Oi 
.-«.««024111  U3_ 

U.2V333rU  03 
0.13416231   II 

-0.162782^!   03 
-0.14101Mf   03 
-0.ir9497U  cs 

 BJ  

o.irbfunf 04 
-0.;i\.-734E 02 
0.1«*303«E  03 

-0.1433A«7E   03 
_=fi.l3^477LJl!l_ 
-0.7535U4E 03 
-0.7t»40<»7E  03 
0.74tJ231E 03 

-0.19573J8I  02 
-0.41C3973I  O? 

CJ PMIJC P-S1JC f j/cmi« 1             FRtOUENCT 

0.23I2990F   0^ 50.553 50.55} t.000000               1 1                       4.132 
0.I3S31O4E  04 1B1.17» •0.5*0 0.185041 >                       8.264 
0.226346rt   03 137.022 ♦5.67^ 0.097859               1 )                    17.347 
C.27A9755E   03 211.178 52.795 0.119726               ' 16.529 
i).*73»7l4L  01 _m.«7«L_ 3P.315- frf«tfff               • 70.661 
O.aOAfOblE  03 291.271 ♦6.5*5 0.3*9591               t >                   74.793 
0.31536"»9E   03 245.177 ♦2.168 0.136347 28.926 
O..-<»0F132E   03 123.«20 15.640 0.125730               I '                     33.058 
0.1423fc«0C   03 187.902 20.878 0.061552               • >                   37.140 
0.1370323E   03 198.109 19.811 0.057083            1( )                   41.322 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE  20    V- 117.5  KTS    n- 1.22 g 

BLAPt  MATHCR VIQLC 
MX^I'M'   n  »»«'S *i':i   Art«»ti<        »HI»   I i.j < T ••fcV     tl»     "SU  flT   i.v<*.'3     T-»   Jl 

I  si »HIM.'   'J*- 

< J 

J •■»«C'»t"'l'"iJ 

J.ljHl'-.S»' -Ul 

-J.^iU.'i)  -01 

- J .Mi«» It't'-oi 

t.'U 

-.i.«..'?! Mir   c\ 

- J. * HO<ITJ- -«,* 
-o. lO'Uoil'-Ci 

-J.^IT"?; ) -Ji 

-ü.<:doiu to" -Cl 
«J, l>;oliJa<>'-0l 

-j. jui^ir-o^ 

lOJ/lN   'J»'1 ■*.üU 

■".J 
.... 

PHlJC t'SUr CJ/CJ"»« J mtOUFKCY 

J.t IMilt- Jl 1 J/ ,<f l.J tM*4tJ 1.UUJUJ0 4.U» 
0. i-jiiiti- JJ ^TJ.l>& lis.ir^ O.UJjlbb 8.23C 
O.H'HW -d iw/.jiij OJ.OOl J.otblO* li.itb 
ttt * •idljlr -01 i<.-J,7"J rir.^^.i J.JJTO;.«» l6.<.ol 
J.i^iliii. -ul U^.i^* ^<.l.J» Ü.Ou'.'jbiJ i3.!>J6 
it. >> J7IJT: - Jl m.in ii>.il3 J.JJTiJi M»«*l 
».iiM«>«< -Jl m.i.-i'j il.ji* j.üO-tioa iJö.bJ? 
J./vif W>: -01 tii.bt't il.J^l J.0060/l iz.^; 
J-i.^/U«1- -Jl ll^.JlU lu.lU U.007Ji« 17.04? 
n.Jijjnj- -0^ <;3..ioc i>.-.lT u.000063 u «1.192 

SHAFT MOMENT 
HAS-TMC   «../LYSIS «fT-El   A't-io»       SHI»   14M     f  too     CI«     »40 «tT  604.0     Tüi  iu 
OV«<»I.L «*r.iir Kin  •    t.s»>jo«.!  c» 

Iftn »r>$|Tir» USFP I.^O ir»ü/iN ts«) -ZlJ9'.'*,«8 

*.l '•.I CJ PhUC PSIJC CJSCJKAX J FREOUrNCV 
o.i.>'.i?'<or Ob 
JWUsiNt 1.3 0. V.UJl J'J1- n O.OJ'II J4<i: IVJ llU.i2« llU.Jiö 1.0 00000 4.Ut 
l(*l«»l i-,» Oi 0.'<.l"<',l')f c; C.ü.Jllr.i Oi 172.4*2 84.226 0.0 10174 8.230 
}.6«nif o.ir C* -O.^l*.'.! J»' cs »,iii**l** Ul 200.774 4!>.S«2 O.JS»«? 12.J46 
o.j-'j^r'.cE OJ -J.7i.l/«7e.r tJ 0. UtiiUZ j> iSj.fil ».111 3.0 18b6l 16.461 
0 .S'JI»'. f^t 0^ J.^J'-.l.'U e«, 0.aj77.'J,e c» 1-JK.UOJ il.i60 o.uqubBd 20.976 
J.<!>17Cj<r Oi -Ü.I (»10«'.' u t»i IMMfl 0) J24.74T &4.124 0.0041)44 24.641 
J.)1?4I7<.F (K -0./«i< »«SUf ■4 0.«J7H^J€ 0-, il'».<»7J •.i.flO 0.064844 28.807 
l.M«?UII 0.' •.i;Ty*M* C'. Ü.U'fot.j" 0* til. til 10.«4 7 U.U2U2V5 S2.422 
0.i*''7H'-c 64 0.5lPJ706r a« O.^'illl He 0. II.IJ ,<'(.'> I8.c><fa 0.0-<0t>46 37.017 
1.MT4I w# 0» J. Jd7'.r.».:- OJ 3. 'jliihLJ* uJ l<.>4.7tll U.67tt Ü.OÜ'*«« 10 41.1!>2 

PITCH LINK TENSION 

"W- •' 'l.   C»"i. !>'  Ll'», 
l   ^H-jl•< 

0.4i>JliBr 
■-HI J     I  ) Jl 
CJ 

r   »j<»     C7S     •J'.a  FL7   tJ4..J     T»   ll 

j »'s?n • jsr .• f.t' u )/ri JV J 2lt«l.JU 

: j" ""VV" _-.j 
— 

PH.J'- PuUC CJ/U4«X J f-KfKJf-NCV 
-O.i.i 754;-' o. 
-).l;i J»-llr i) -   1. ll JJ« JC" u; ii. i > »*^ J> : OJ 2Z».1»7 2*3.147 J.d^l jOt, I «.lib 

,'. 1 > J .1. •• JJ - *». C 'Jfc't'il.J v. Ü. 1  > • •! «J OJ IJ J . •> j*. a. I.fjj j.SOC-ol 1 H.S iC 

•J .iJOt t.':>i ^.j - J. ll-OOi >i oJ J.l It tMli UJ ^'>>.J U ► 7.071 UOuOJOO 12.34S 

J . 1 < .• 1 • i >' JJ w2 0. ^J <• • i •r M ^7j.^0<) b7.-J J2 J.JSMtb 14.441 

- i.l-*t*i-* Ui." -»/. '»l^'S* J J' dt 0. J..7J1J J: J<. t 'J < • / > J >I.(M 0.4toMV ^0.374 
.1.'.7,rl   U' 01 -«».2   -OJ-. > .!.■ n.^t/TU< : 

112 ^•U.2.'J to • *ll J.lHtJl .!4.u«M 

j.i>-.<.i'r A2 j. if.u7u7; J^ •J. 'l lllil- J; »t .4 »4 7.J7* 0.1 1**7^ 2N.h07 

>.»7VS I' ■• Jl ,)••., Wi7. •«1 0. W ' > 1 (.f " ul J.Ji'j J.J(.J j.a ii-io^ J2.S^^ 

-o^JU'S-.«' J.' -J.^.W-J. l.t 0.^ ^ t> Jl J: o; 2il >.<W<; 2kU4T J.l(.4«b4 J7.Ü17 
-j. t.kfct •• ■' lit -0. .'Jl'.o^ J O." •j. .• .w.f • u*. i^l.O'ii . 22 . t rf« ^.«M-JM 10 4l.tkl 

L 

PIXFP  <*UB   FLAP AT  STA  II 
-•■'■,'.'    -  irsih i< '*'i .'•<-j«" 
,  \    '    L       r »Cl  I .    I     ' ■,     »      ' .l'j M V 

/'- •  P3< !i !  •     I»" '..e,'. 

Wt1   liJ<     f   ••a" 
•s 

lu» '/I •.   liS ; J 

rt«     JSJ rt» tji.j    TU    i 

J >'J''J.0U 

. J • J . 1 P.ilji • sue CJ/CJHi» J 'KrwUlNC Y 
>  .7JU',vl' Oi 
i.l      I '.' " , » ^.10*4/1 ♦' ). i i'.n/ *.'■» .<i. .-/ i. ''< / 1,0 J i,)J J ..ll!. 

J .••< I2| '. ^ i -  '. 1 Tjjwut <j« o.«itJJ1^: .j« JJr . i.U U^.JlO 0.427ri30 a.üc 
.' .J IM j til v.^ •».Jl(b9.4* u « 0.•J>JM I : ÜI au. HJ 7u. 10 J 0. J 74i'.ti 12.J46 
..>■>« Ji ■• 1 ) - J.'.tl>'<3. 7 11 O. ••«I 121" u 1 t)j.i?f ■> I . J J I J.Oiu JUJ lb.<itl 
J./iVJI.   ' or« -J. it   \:ii UJ T;?-. <.jf •■ Oli .U-l.'. 7.' k i . « < 4 J.JT^I.O; 2).3/b 
.'.77(li7.' i.« - .• 104^4^2 'i 0. .17 111 j 0 1 *i.2(i* J.J J3 J3d 24.b<)l 
.:.1«J7UI' - J J.-'^^-'li- „ 1 J. i J liu.U " ol •*•* . i'J* 7...rjl O.J^'4!>el iil.td7 
. .J) .    ».«•. ,) i w. •.»  ^ 1 ♦.* 3 V-J 0. J2I^..J" J) 3 «• *JOH U.H/J J.O« IJ92 12.v-:2 
j .!>.)> >t i-' 1.1 -.i • (uJl7' or o.u < > ••<: J u2 «^•212 10. Ml 0.0OM/7U J7.l.jr 
l.l.t / .^   ' JJ 0.112221« in J.2^ «UN ol |»u.JM i J.J>I'> 0.0 «Ou -J 3 10 ■«l.ls^ 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE  20    V«  117.5   KTS    n- 1.22 g 

Fixen HüB CHonn AT STA ti 
•.HI»' lj»i     I su'f    CT.»     »tw '\.r  oOi.j     T»    i 

'4 
.>.S.T»n3<.- r-.- 
J.tJJWe" 0« 0. 7K<;iel>>' O'j 

> .%«*feHa • v t O.blloiT)' U-. 
.. .J.'».U-. O • -J.-ipJ'-.TJ? •« 
.I.UTJMi.' Ut - J.'-illl".!' d^- 
J.f.jJJft7r Oi -O.iJl J1-«>," JJ 
J.il^otJi iM •ft.fltf-Mwfi ej 
I.U'Ji.V o» -J.l.3tU'''j- M 
t>.lk>ltf*f 0 3 i. lw<:iuic' ^ 
j .y.,'ji\*s •ii -J.^^l;lT(.i, jj 

i .bfrx^n ' J-' O.^^THJiJ' >,J 

U. UJj^i'l fit 

";, »jif ij»" ci 
n.i i>i ii >■ ut 
o.r>>tt• J7 u» 
c.«> IJIM: CJ 
U..JJ7-. lil^  yi 

CltlJf, riU' U/OHAk 

O/.Mvi kMMl l.dOuOUO 
M*4M <!I>.l Jt J.J^^'^OO 

>'i>..'!iT tt«MI 0.1 I'./Jb 
Id/.4«) ^i.i»i^ J.0li><«< 
c JU .t Jd «l.ibJ tf.UiJVJl 
^ Jb.ci'tV -•».«.«.I 0.0 IJ6K1 
»M.n« /a.J.l J.UliiiJ 
Tb.lOS <..il« J.OUd// 

/l/.i.i ^i.lbb O.Uu'^i«.« 
Ti.jrtb r.i«i O.uü^Tüf 10 

»••It 
il.ZSh 
lb.^t.1 

?<l.(.91 

St.Oil 

•LADE FLA» AT STA 17k 
.•.rtl«   IJJ-«     T •j'»     CT"     ^••O  rLT   bH.J     JT   M 

«»•MlCJ." 

J.dDsUl- 
- > .<;79*7Jj 
-).i7-j7..r* 
" J - I 5 M  .44 

J.l-ib^iJj-    OJ 

It« 

J.« 
JJ' 
OJ 

■ j.iMinjw'  Lt 

O.KJ/ibd*   C 
•<>.t»MX4l"   Ul 

CJ 

■). .'i ll 1 7K3 ü» 
d. )J HJM: d> 
0. it » toii-.   0* 

"dj" 
•I 

-J.lf'-'ia/b: 
•tt.MMial.' 
-o.U/?7i6;   01 
4.M^M,#IK   OJ 

it, tlitM ><• 
CJ 
c» 

J.<!<1 JiJ7'- 
0. .1 l>IJbJc 

.'Hijr 

ii i.ib« 
173.«07 
au.lol 

_iil./il 

<; J j... no 
M4.M« 

7t.01J 
Vd.Hi./ 
J7.J07 

«|J{ 

Ob. 

tO. 
'.^ 
•I 

i. 
u. 

ib-. 
H)i 

IIJ 
It-»' 

Hi 
M 
)J4 
rui 

CJ/CJMM 

i.oooooo 
0.0 liuO* 
O.JObUj 
0.0 6b7/b 
J.0bJO7/! 
J.1117UJ 
J.Oii)>)J> 
J.I j IUö 7 
J.OHS/OJ 

'J-UbtbU- ll) 

PR*ODf.NT v 

Will 
o./JC 

ICtul 

/'t. bli 
2d.t!07 

If* «It 
«1.13/ 

ILAOE CHORD AT STA 171 
H«t<«rVIC  «•l«tV«IS  NPirt  4N-SM $M|P  10P«     1  4A«     CT«     MO   HT  ft0*.O     T»  »2 

«J 

0.5J«C0'Cf 0« 
o.:ie*ic''.£ r* 
e.svcwtct 0« 
O.A<.7-.<.*3E wS 

-o.Jot7»;oi o? 
-(k.»'6*CME o: 
O.H?l'J»7t P3 
0.«'178«Jit 03 
O-V^'hltt 03 
0.11P^7'.U U) 

-      EJ  

p.?rfTn^jr o* 
0.32SM0SC o« 

-t.SClHS.6t   04 
0.in3r*10E  04 

_rP.:ojiiUL.01. 
P.|rSTO»!<t  03 

-i.im+hn es 
P.7r56l««l  02 
C.«0fc5J5*l   03 

-o.*PW*nii£ o? 

 CJ     -    -. PH1JC   - —   *IIJC. CJ/CJMAX - - ..     J-.. FRIOUthCV 

C.?07ai70E  M 74.S67 74.«67 1.OCCOOO *.n< 
P.3'»407e3t  f> 56.341 le.no 0. If 0478 8.720 
U.S0333PU  0* 274.446 «1.432 0.242199 12.346 
o.?uiai.i'3r o* 6?.JBl \h.ltS 0.0V714T 16.461 
c.zs'ilf.'et y? 2J4,«f.f fi4,9»3 . 0.013721 .2C.V76 
O.Kf.'ilUt   03 17I.J4«. •»?.>41 0.03347.' 2«.641 
0.f-47.-fre6f   03 347.3H6 4t.V12 O.PJOO! 28.(i07 
0.«<v<,*3f3t  P3 4.ie4 o.i;3 0.047B52 3 2.«77 
0.50';»6.',3f  03 83.7!? «.306 0.0?4e?0 37.037 
C.U*.<.00gt  03 340.CIO 34.081 P.0P704^ 1P 41.1'7 

BLAOC TORSION AT STA  131.5 
MAVMPNIC  »N»l*St5  fPOtt   »H-16» SHI»  100«     1  469     ft«     «40   FLT  604.0 

M 
-0.47372 

0«IM«9 
-0.12CP6 
-C.I70ff 
-O.J»?59 
-0.:2SV4 
-0.1tl«4 
-0.UM1 
C.'HO? 

-O.lli«* 
-0.1:44! 

7tF   03 

«•r C4 
Ml   C2 
7 7E 0 3 
I4L Oi 
741 03 
471 02 
64E 03' 
•M 0 3 
.!£   03 

&J 

P.l*l«6!«l 04 
t.3P!250f£ 03 
n.373:361E 03 
0.17,>30«<.E 00 
0.t3L*3'>4L 03 

-0.7731BJH P3 
-O.U43373f 03 
0.4733Pa6E 03 
|»|»»MWI 03 
0.1I>'83V|E  U3 

CJ 

••ttMini 04 
0.I24664U 04 
0.37 36'.M.E 03 
0.3«?S»77f 03 
0.7r>347iüt 03 
0.74I.67I6F 03 
P.13*3M>!r P? 
0.f71i20rt 0» 
0.23b274ur 03 
P.UM.!*7l 03 

PH1JC    . PS1JC CJ/CJM6X J FMOUENCY 

44.p«; 44.f«3 l.POOCOO 4.II« 
161.824 e2.«13 0.i7e««0 8.710 
«2.616 30.872 C.173536 12.2*6 

17«.971 4*.««3 0.150116 16.461 
134.5« 76.«18 0.34«V21 20.576 
2V!.«08 47.til 0.3462«6 24.6«! 
267.«M 37.^64 0.062867 21'.807 
65.167 fc.146 0.7*221« 32.«?? 

11».3«2 13.766 P.ll.«735 37.0^7 
13!".311 13.BM 0.077401 10 41.n? 
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HARMONIC   COMPONENTS  OF   FLIGHT  TEST  DATA 
CASE   21    V«  119.5  KTS     n-  l.«»3 g 

H«0t FEATMH »ir.LE 
|>t*   IOC:     T   «<1     f»C     TTfl   n T   f0«.0      »•   31 

U 

•c.^i^crc'-ci 

• :.•:«! M»»»! 

f.ifr?ofr^-ci 

r.t'r'H,t.e-cf 

ci 

-J.I/5H-.W    J> 

o.fi«» ir-ai 
-).«.v»?»'.r-J2 

l-.i 

o.t«*77ri«-ni 

n.*7ii?<eF-o? 

fHJC ftUC «M/CJM»» 

^♦.FT? 3J*.n7i I.ODOOCC 

?M.«.«t HO."9* r.o?<ift*n 
l".CCS n.A70 0.01)61?« 
MO.OIf •1.00^ 0.00*«*» 
}/■?.?«.» 5?.710 o.coitc* 
?;t.<!,;7 V.Ooi» 0.00l1??9 
U.Cll 2.?«7 n.cj-»?*? 
li..!»' ^.171) O.Pü?7*t 
»n.fii «.'.17 0.0i1l<!?* 
!>',.< *0 i.<»6* ü.'.nj-m 

ri»»T ttOMINT 
SHM  tO^i    7 «M    C7|r     //« fir  *w««0    T«   la 

PITCH IINK  TTNSION 
»■»i » - |(   «Nf.t«SIS   I» .f Fl.   «»--if» l»|* !})<:    T «»r    rT«    77« FIT «j«.) 

»J - «■J CJ PMJC »sue CJ/CJH»» 
r.-'MJUS"- 
r.i«M>»«r -rt.>ilU«C = n O./IUlOrtlf 0? |3F.i3I 21C.23I 1.000000 
r.r(.'«s7*> -O.I/»^H«F IS j.;ii2««« )3 UM.Hi 1'2.3)2 ).7M«13' 
r.M<7/*" -O.U f.'.'^O» m n.M#,«»«l?»F (!■• j'if.rfz MTW.77 r.»,50«)50 
»•.■»nif^fF -0.>»»?77*f n •.«C44«)«l 01 i-i'i.ff 7«.«9 o.oison 
r.tirtsctr -C.l'.f (7rTt )? i.f««t:m )7 rt7.«77 *7.525 1.27)77» 
l,.?fU«7c -n.i'.»,-*7ir o? O.lCHt'q« 07 »07.«7' 13.75« r.lll?7l 
t.lf KS»7F «•iticdw •f 0.l'.*.'«*it 0? '■( .C?» «.*7f. 0.0'.6779 
c..'"»7!nr -".IC^ti/OF 0? I.SMMlif i? 73j.«;*t ?e.fl6« 3.1«(>3(l 
r ..»t-,»7frF p.'.ifinr r? O-'Cfsintr 0? I'.Twlt 17.«b« 0.117B«! 
C.1«<i^l»F 0? -C.8««fI77r n 0.17<.?178C "7 l«<3.0*« 19.30« p.n7fc3i 

PMCn HUB  HAP AT ST*  II 
l-iF'TVTC    'V»IVS»';   •»• ,'Fl    A»'' SftA $H»   IOCS     T  «to     f»     I?«!  F(T   fcO«.0     TP     I 

F»FCLfrC» 

«.112 
».;»♦ 

12.'•'■.7 

70.<< 1 
7«.7<.« 
2ff.<i?* 
II.IM 
i7.i<;o 
«i. v? 

*J -J CJ PMIJC »sue CJ/CJM1X J FREOUFNCT 
J.IU7» i«.« 04 
j.i'ait^ir 04 O.I>«7|030- 04 i»HW»M 04 U0.i02 I2ü.i02 I .0 00000 «.132 
J.7bl>.< |r 1' OJ -O.!'.!!.//.?- 0'. O.J i.ol I.E 0« /ta.trt 12«.U» 0.027467 1.26« 
9.l%««|.*ff C-. -3.27f Jü■.7' C4 0.2^J4S>>iE 04 241.f6l •3.94« 0.32094« 12.397 
J^iio*..» Ui l>.lJ.J7H02f 0« 0.1>«1«J4: 0'. 111.763 29.-»«fc 0.0 20466 16.42« 
). li»ltMt Ci 0.«-<4l ./7F. C-a o./J.,•.7-k•': Ü- |j/.•.(.'* 27.«v« 0.047729 20.to I 
.».Mi «>*<,r OJ •9*II«4M|M c« J.tt>?4U- 0« ioo.«S7 sj.oei 0.0 18479 2i.7«3 
.LouTs^^ir M •4«M«P*Vlt c« O.JSIOOJ^F 0« .•«.'l.«7<. id.-.74 0.0 42029 28.92* 
j.biftii tat i,i O.o..jv>lf Oi c. jjo-.m^ Oi •tf.MI ■i.zaa 0.0 12163 3i.ü4e 
.i.«^i '•«.'«r C> J.l'<H«<.S? c« ':.231-.JJ2« Ok 77.921 8.638 0.0^6872 37.14C 
i.li-^S-,^ Oi O.t.'.^o.Oi 01 J. HMtit Oi 00.1 7» «.oia 0.012910 10 «1.322 

F»foi.c,rv 

«.132 
».'*.« 

11.^.29 
*}.ni 
7«./9S 
78.'7« 
3«. :•>« 
17.l'!0 
«I.■'22 

FJ •■J r.r PI tjr rsue fJ/'JH«« J »■•roL« "krv 
l.")l.,77« 
r..»'*!»." '.«•I'SO/r 0« 0.li'<;»C77l 04 ll<..'>'7 II «.'»3 7 1.000000 «.!•> 
r.'.Kf'iur -n.7i««r».7- r« 0.^'«9781« 0« n«.oo« 1(7.00? o.«flfloe« ».V.« 
C..,»7>94C« -).2F2t«<l« )« J.DHHIV )« 27H.«»J 7«.078 ).V.«)71 17.T7 
C.n'i;»»!- -o.im7<«<- c« o.n';l»llli'■ 0« 77> .82* 46.706 0.174813 16.479 
T.!"*«^« -0.f27t8'!7» ri 0.f778FUr 03 IM.MI 41.716 0.05721« 23.'H 
t.i?«*r«7r -•).«79<l»21t )) ).4H77«1J« 11 3i'«.27! 5).879 J.)1*!*?? 7«.791 
r.7r«;*ii» ••Ma«VM« n O.nts^MF 01 l'.»87 «.798 O.OT7Z3» 78.'; 76 
r.?t<7«?9« i^e'fci« n 0.7!n<.»')H C) 6ii.?!r 8.4«! 1.0666«t si.rsB 
|-.l)C<äl«< l.lFCM'C'F 91 J.M7I64IF Jl «c.?12 4.1«R ).)<•» )J» »l.l«l 
r.li2ll76'- -).'Si«47T'- 0 7 0.«',«1M«F 02 »/I.«09 77.5«l o.ooi6r» IC «l.'7? 
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HARMONIC   COMPONENTS OF  FLIGHT  TEST  DATA 
CASE   21     V-  119.5   KTS    n-  l.l»3  g 

Fixen MUD riunn KJ STA u 
Sf   «NUVSI II .( > SUP   I'u.r     r   stt     (re      17'i   'LT   (,0<..O      f 

•.J J 
'.«• ;'.i» n 
.•.'««cr*i' UtMtttl' 04 
.* ■"■] ■)•,. i.e,'»-"»»«.- n* 

•:.i:»'«Kr -).'.'.':i*»c "4 
.•.!•. •;!"■ •'..-■"»rn- "S 
:;*,,»'»2*r "-O.T^^.'S- il 
'.Z l%1*M' -t.n.l'l^r Ji 
'. 1'. M '' C r •».-.rf f*'Sr «■■s 

.r"*Ml?: ^.C'I'IT?,""- «1 
*.<.'>f**)r J.l^J1«^«-» If 
.•.^■.'-t7V -1."".*.^ J*' ri 

CJ 

I.I ••<i.,ss? ru 
o.-'uonc <l* 
o.i.no' i<;« M, 
i.'.'.T'nne oj 
O.IIT"-' »• M 

•»'.i't 

If '.'/■•O 

!»•' .'IP 
S4.t)'.I 

'SIJC 

iniM 
S3.*04 
'.*. r*i 
•1.8*1 

M.H.O 
»•Ml 
c.?n 

;s.?4* 

CJ/CIOA« 

l.pnnooo 

»•ni'.n-»i 

n.P )'.')f! 

J m'ju »( T 

«.i i| 
n • »*.* 

i».»«.» 
i -. • "» 
ti,it\ 
.T*.!."! 
^.S'fc 
1». '.«ll 
17.1^0 
41. •« 

»LAItC  FLAP AT STA irk 
»••t p .••>'"    *Mt »«t ■   *-(V>' I    «t-^t» 1^1»   irr«     T   *tq     f»»     JT4   »IT  tO*.0     TS   4C 

tj •-j -■J TMJC *%\Jf rj/cj1«»» 
:..»««:'Mr )♦ 
r,«i<t*M« c* -O.I'tlSKT- r* O.*l*U»»0? 0* Mr.j*i MS.7*1 i.rmocc 
f ..^'.IS. 1 0* <.*^".•), ■"«l« r^ o, 'ruiijf ns IT9.IM fi..nm 0.%TT6T'. 
;.*«««'««•■ 33 J.MCV.?» )* o.i'nu'-.ir IX, T?.I;'. i*.l?b O.jun^lC 
r.iMUet' 01 •«.IMT**«* o< o.M'^^'.er <1 tl4*1M IJ.tJT O.C"6*C 
r.*i*«iif cv ~SD|t«}#«|«»t f.t " O.S".«!':..?F Ml ;!«.i«» *1.(»».9 o.iuinr 
.•.'»"j^i«' )Z - J.'.tl'*!?» )1 ).s»iT".)r 11 .■'/<;.♦*• 44^81 P.Ul04f 
r."*"»«1 n ..pus-.rc." PI O.'«-. '».MSf PI W.*nl l.'T7 0.0//».«' 
C.llMIt** c ».«■n-'inr 01 n.r'rocTif OJ 1H.117 <!.7Ti O.I'.OOT 
0.1:i'»« J' :? i.uhfr-if M J. i-O/'V» )' f'.O!? s.**n O.UfSRC* 
ct'«;!**11 

C1 n.yn-.ri.T •>? 0. I   (»AT «"i« ■1' \r.tji I.on n^i'iT"; 

J rjfJL'i'v 

*.«i? 
I.M« 

17.**? 
Ih.s«"» 
?3.'<,I 
?*.T;I 
?«.■;». 
»t.f« 
M.I«« 
*I.1W 

ILAOE CIIORD AT STA 17k 
H»«K"Mf   «MIVSIS  nnr»L  »H-»6A SHIP   100*     T *««    C1K     77«   PIT MH.O    T*  4? 

AJ ...       tJ CJ. PHIJC   .. . PSXJC CJ/CJNAX .    . J - FHEOUENCY 
e.?«ji»o7r f, 
o.nm:1« tl o.roiis'iTt 0% 0.230CP69C Of ♦.1.0*5 Al.r*5 1.000000 «•IM 
••MMk^U 0* 0.l5717*Ot 0* ••MtM*IC 0* :7.*70 13.735 0.1*6517 e.:6* 

-p.i«»»r'3i 0* -0.f93*0?3f c* 0.M37434C 04 IS5.36* 85.172 0.766'.*! 17.397 
0.:t3H«tl 0» 0.10f2Ab)E 0«. 0.23«2T5«E 0* 76.908 A.72T 0.10*030 16.579 

•o.foiv-a 03 0.,»5*.':ü3t 03 . 0.ll5*Ptot 0* 12*.275 2*.ef? o.ofono 20.f61 
r.?!.6*0 3lf 03 o.*i'<s3rct 03 0.^07«70'>E 03 55.MO •»^•O 0.0270K5 2*.793 
o.iin,7norr 0* -O.Ulov.f.C 03 o.ir«.*'.7n M 351.27» 50.3 76 0.0*5937 7B.»76 
o.*t«>i"»trt 03 -O.10»«0?«t C<. 0.1l9l3?0t n«. 793.1«»* 36.6*9 0.C51795 33.C5f 

-0.s;iii7>if 03 0.(>3c425<iE 03 C.e74>11l6f C3 129.21«» 1*.J^8 0.C35833 37.190 
O.fTllCiTtl 0? -0.«7<"t7Ml 02 O.J2P3*h:t 01 31U.2«.t> 31.077 O.005S8I 10 *1.377 

PIAHR  TOrtSIOM   M  STA   151.S 
MAIHPNIC  ANALYSIS MODCL  AH-56A SHIP   1009    7  *69    CT«     7T9  PLT 606.0    T«   66 

AJ 
-o.3^9l^o*f o? 

••IVMkttM 0* 
-0.138e*'.7E   Ü* 
0.7f3E.'l?l   0? 

-Ü.27003V«!   03 
-0.«•'•OTJOt 
ü.7(n.3*:9r 
0.7501*1 IE 02 

-0.1525669« 0) 
-0.9*7**15r 0? 
-0.12515171   03 

0; 
0 7 

 BJ  

0.201,»e5l€ 0« 
0.29*559Vt C2 
0.26*07191 03 
-0.1lOUlt.?E 03 
0.22^963*1 03 

-0.6*632A«<t 03 
0.971031*1 01 
C.62396*SE 03 
0.14*f7??E 03 
0.7*f'*62U   02 

..- — CJ  

0.7565657E 0* 
0.13867691 0* 
0.775*587? OS 
0.3ll**t't 03 
0.69((.o?i7L 03. 
O.f'Obl^Ut: 1.3 
P.26f56'6E 07 
0.6623511E 03 
0.2U*»8*E 03 
0.1*57273E 03 

PHIJC  «IJC_- CJ/CJMA«               J            PRfOllfNCV 

52.661 52.661 l.COOOOO t                      6.132 
178.783 89.391 0.56051? 2                      6.26' 
T3.*68 76.689 0.10716* J                    17.397 

210.6*9 52.662 0.1273*2 V                    16.579 
161.231 _ 32.2*6. 0.271309. \ 20.f61 
276.7*5 *6.12* 0.753671 S                    7*.T«>3 
7r..713 7.P8b P.rlC>390 7                    78.976 

103.7*2 12.968 0.250365 1                    33.058 
115.957 12.8P* 0.0P6371 ♦                  37.190 
1*9.186 1*.919 0.056797            1 )                   61.377 
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—r~ ' Ä '  PI PMIKl 

HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE i2  V- 120.5 KTS n- l.l»5 g 

HAPC FtATItR ANALE 
«»«•••'j »«*i«fH »'nn »H-sd*     «»-i» loo«;   i t,i<)   (r-    %*t »IT tw.j   r» n 

•j 

-.'..«•K/IT-Cl 
-r.'.f incr'-ci 

C./s^ClH'-C? 

f .'JUIT'S'-C? 

-O.UT*»»S' re 

-•),l»**';?f.F-ci 
u-jr^-JT-ij^-ri 

-«.»./.»^'•■«e-c? 

O.? 'M 1(.»«-ill 

0.»''i«. »hBf-Ol 
O.I'."!i77«-(ll 

n. »■•»•'i»r-ni 
0.!" •*/«'#»-1)^ 

»HJC •"sur CJ/CJXS« J           F»fOU»'> 

DI.M« ?M.U4 l.OOOOCC *.l*1 
IM.^»« 178.18* j.iim* '                      1.7«« 
?-i'.r7j (0.004 o.ni'Mtt 1                   I2.**S 
Ji'i .r»t CP.?».«) 1.01**01 *                    I A.«»3 
ji.i.Uf *1.*.)S >. JJDB«;          ' '          ~     7 2.7*T 
?i.7.>o«: *.«,f«l 0.00*2*4 ?*.*•»<. 
!».?.2*S 3J.<i6* 0.0031 CI 74.C*6 
T^.l«) ••M« ». Ji61S7 33.IS» 
IT.'"*" *.l*«> o.Oi;?**»             ' IT.".* 

113.7(7 11.12T 0.001 T01             It :            *!.*'.* 

t»AH »10MINT 

«MIP   iaj4     T  «61    C'i>     1*«  FIT   60*.0     TR   36 

'J 
• • 7oo( l|«l U1 

FJ C J «UJC PSUC CJ/CJM6X J FKOUfNCV 

J.3**r;M Oi <).6/Hii«imr 03 0.7|.>II44« Üi II1..40I lib.101 I .ooouoo *.t*t i.'>OUtl .;« Ji -o.B'.swa.'F rz e. ■>•« <>< > )*< Oi IHH.H20 «*.*10 0.007702 • .299 J,7^1,1. Mr',- Oi -o.it.OJi»'»' C'j C'/IOJI',: M ^ji.luS 8..31)8 0.)!iu*ku 12.**! 
J.p*t)ii<7r •J -J.?!,1!!'»-^ c* o.i.."n »•;•>! Ü. «HI./TT 62.J69 0.0 29961 16.»9( 
j .-ni rc/t'iti U<| O.iS/..' >?t >.* o.t)j -»'«i ju: u. I'.1.11« «;<i.il8 U.062119 20. 7*7 
d.^'oe;!*! w •J.,>7t7..«.Cr r.j C. ltii|M*4 0« «11.293 l*.7l3 0.0I2HO4 2*.b96 
J.bl. //«•.u« OJ -').3»i-,fH.Vf C* Ü.*01Hbl7< 0- 70U.**2 )7.2J6 0.002730 29.0*6 
3.7j;^t'if Ci - 1.^1*SI Ji. c^ C. J'.Ufnl: OJ lOH.'.-.S 2*.30» 0.009727 li.llS 
Ittlk**.*!! ÜJ o. i'.^uto/r u* 0. 1-.61 kMI a«. f.l.'mj 9.««s 0.0 19l7(i 37. i** 
i.i$->J.l\< Oi j.uci^Mv c 0.l/l»»'jie 0- -J.7l> 4.It71 0.0I»9!>^ 10 *1.*S* 

PITCH LINK TFnSIOH 
»•«H"«1IC   «N'.LVSIS   »c-'fl   t>--^6» «HP   IPO»     T   *tn     fTF     «,*Ü   111   «H.J     T»   II 

M 
-c: ;«•.■.•".•• rt 
-r.9H«?«i« tt 
c.i*?'>.2r- o» 

•r»?H*tfM n? 
-c.^r?<<)*,<r c? 
:*«tfr6>i* et 
r.MFWI« C7 

-i.lti'l.'t' C2 
•i.»«««»»?! 3? 
-r.7<i^»«3'»r n» 

•0.lf*l7t»« PI 
- ).F<*i "in«« C7 
-0.7l*«ll)7F f 
■0,tf9fC>»« r? 
-!l.<;76*770'- C? 
-.i.iij'i,-**'r r» 
'.M'iT"'" P| 

■■».3l7rcs" c7 
-).t7 3»ii:'ir i;o 
■'■.l*3t.'*7« I!» 

I.J nt-ur HUC rj/i J»M» J          »FJUf»'",» 

0.?CI»7*Plf t* J*l.92n 2*I.«7U 0.«3*870 1                      *.l*9 
O.I'n2f2*C 01 3>7.et<; 11.3.93* 3.l.7.!rU 1                      »>,'V» 
0.2'iPOJ66F 03 tH.MI K.7»* i.oooncc l?.**" 
0.7.'-««<;'(if 07 i*7.«t| H.H90 C.?«"»«»^ t                     16.".^ 
0.ir<;nt*aF 03 2*2.»21 *e.s2* 3.*3,)79« !                  .■• 1.7*7 
0.1/?'/r'l!  07 2>',«.>77 *7.^63 O.HO^C 1                   ?*.t'(fc 
O.-'V*«??»   17 I.!«!» l.3|* ^.1 M9t7 1                    7S.f*n 
0.1 IMYkC*   37 f6««NI 31.Ut ).niH3* 1                    «3.l'.ri 
0. 1'.-»7*«!2f  07 I6I.II1 .'0.12S r.iw*fo           < 3».1'i* 
0.?l<<,<,i.t.tf.   07 710.'*? ?l.n3* 0.113717             1 :            *!.*<;* 

UK JO 'IIIB FLAP AT STA  II 
► •»••••It   »N^l¥SI'   >" ^U    »I--*!» <H6   IPfS     7  *«6     (T»     <*•   riT   *C*.0     T»     I 

«J ' J fj >•► I jr. PMJC t.'/CJ^A« J FBtt l.<->.CV 
f.^lWM.** 
'•.*;«f773- O.tKCACf cs 0.1 •737'ltF OS I'I9,«'I ir').s3i i.nuooc *. I*'l 
r««««i?9«* - i. i*?i ft*?«1 v. 0.' /71IO«f (>'l '".S.*«« 177.779 P.**1«I3^ 8.799 
C'tri*?' -0.n7"i|6F r* ••%l|««%ll )* 7.«.71? 3S.!;71 3.'iJI<l56 12.'■*P 
r.^-llfit -P.IIF;731'- r* 0.:«.C*»;'.7« p* Pf.«M »9.335 U.II0747 1 6. ' '.H 
r.-. ":(•";-<■ •*,tet*.mt rt 0.7*<;'•*( s» (■■» 2'*.rn *I>.U17 o.osnmg .-0.'i*7 
f.«M,c'i7' -■;.»77   *'iOr r-> 0.r'C3f''lF ')■» 77« .713 *S.h37 3. Jrt08St 7*."/(. 
.-.UMIC*- (•.*l#».t ".<■ ai 0.1 '.«iO^f ei '..'.?« 0.6*8 O.O'iP?!'» 79.'*«. 
(.3"ri "■ c'C'-i-oF ri (>.•■• <,',?,)." P3 "•.«c* t.rsi o.n'«'#.*7 13. !<)•> r«ii%f9t^ r.6««i77tr'- 03 • «»«r.fHO* 0 1 ns.«7* •;.<)«>* 3. )S17«:' 37.-** 
:.iii*'3>)r 0' 0.7k«7l^»: rs n. •»'(•, not ■1 IDS./H 10.S77 0.073!)«)* 1C *l.".* 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE  22     V-  120.5  KTS    n-  l.kS g 

1 

FIIEO 110» CHORD AT STA II 
SM»   ICC«;     T   ««•)     <T»    «41  fIT   iC«.0     T»     J 

 Tj  

f.'M'Hir c* 
r.fti'»*!' c« 
:.?»?I«*I? is 

f.^»'«»,!1»' C» 
• :.4>j"ii7f oi 
>f#MC*M*« C* 
-f.«r»rM" C« 
-C.I!Sl4Wt Jl 
•f .J'.»*i!CTf C 

C.4C9 
• ).l?l 
O.S7C 

•.>.irt 
-).in 

■).II2 

'n  
• »«•   04 

7»m o' 
•.?r».* c* 

mv e* 
fr.■,ö, P1» 

j.i/**-»«'»» )« 
0.«»S«l7tf  01 
o.i-jtTeij« o* 
).»<;«.j*isf j* 

P.ll**?'>T»  P4 
}.i6fSJ81*   J) 

f«.»i> 

}TI.'.f» 
?M.m 
2lt.6TI 
|ST.r?i 
IVJ.III 
1*1.W'< 

»MJC CJ/CJMA» 

17.»99 
«».F«T 
71.<l« 
?».»»* 
«i.tn« 
»CSS1« 

71.414 
U.118 

l.onoooo 
a.ifl7i7i 

C.OIO*«! 
0.01 I 4 If. 
0.04714* 
0.076041 
0.1177«T 
). 1019*» 
0.00184^ 

4.144 
• .7«!«» 

17.444 
l^.t-ti 
70. 14 7 
74.(«4 
H.CM 
11.»'4 
17. .•44 
41.'.»A 

•LAOC FLAP AT STA 17k 
»v«'. • ir i«Mi»VM »I'll *''-4«* «»I»   IJJ<     »  4««     (7«    S*t FIT   tJ4.0     74  4) 

•I 
r.7':»l4<4e €4 
••.^•»J/ll« C4 

■••.•:j!,M7t )4 

•'•.■••i,«7«»" 

•f««M«tlt 
••.•»7H1 i^   C.< 

C.7«4I7^«F   C1 

C» 
c 

a1 

-n.17«4««*': »•4 
J.niM'l« 14 
<i,ll4r7i(,<' r4 

■•<.7;4»?'n': c 
i.lci'-:?!.'"" u 

- ).44•<•■4•«»•■ 01 
■'./«.ISfipr rl 
-I.i47l2))' 31 

-i.i»<;.'ri2r m 

rj 

O.Mi|'t*44F 04 
J..14»14,->41   )4 
a."»^:»« 04 
o.Tsm7f oi 
^,r.■JS^^,\9t ji 
I.*' *r,if,7f   oi 
O.H'^-.CIOf   O1 

i.Mfisia* )i 
O.' •/••'*." ',■, 

•,31ttMl« 01 

«LACE  CHORD AT STA 17« 
HMMOMC   4N4LV4I5  NfiOEL  4M-56» SHIP  100«     T  4««    CTI 

i>l lir PSIJC tj/r.jHtx            j         WHEH« 

111.»01 1II.4PI i.uoaooo 1                      4.144 
14';. 7 It 74.SM I.4440rF !                      I.ftt 
II.I'C 17.117 r.701111           ' •                    17.441 

n,,.i<47 '.».717 0.0644*4                ' t                    It.«« 
16?.314 37.461 ).ll)647                ' 70.147 
Ml.ttl IF.ell 0.I1»«1I4                < 74. »01. 
J4?.?rt ••t.P47 O.OMOl«                1 t                  7«:.Too 
31« .•■•;': 47.117 1.171161 11.1'.'. 
'4?. I«!'. ^.»7« 0.o».M70               " 17.i** 
Il1.*}f 37.741 O.OA744?              K 4l.4,.4 

1    «41  PIT 606.0 TR  62 

*J 
o.7f4if«»r M 
o.i;4i:cu ot 
o.".*;*}«..'! o* 

-«.j»ioiiT7r r» 
O.l^llUOt  04 

o,3^«c^•^(.f PI 
C.3ll.t07>i   01 

-c.nciaix oi 
0.7F0««'.frf   01 

-0.4iT4t47l   0? 

 fj   CJ  RHlJC WJC CJ/CJM« 

0.1691116E 04 
0.37417001 03 
•«.4i:44MI 04 
0.16*71«6t 03 
C.IUJ""»*!. 04 
p.?jr#i^4?r 03 

-C.7e;il1?it 
-C.6031474t 
0.ft0r«17M 

03 
03 
01 

-0.40tF640t  01 

0.21?T662e   04 
0.423646ie  04 

0.14;036Bl 
0.14!t031L Ü4 
0.M4P»67r C! 
C.e436<*l<«l bl 
0.10UC04t C4 
0.11194471 C4 
0.4174KP3[ 01 

04 
04 

47.61P 
4.368 

736.444 
4.966 

131.297 
49.763 

292.0*1 
21*.310 
4^.797 

18C.434 

42.618 
2.196 

78.818 
1.742 

26.279 
9.9fc4 

41.770 
27.041 

4.0119 
18.0^4 

1.000000 
0.19913* 
0.300110 
0.040246 
0.069795 
0.078862 
0.(l3«641 
0.0*78*9 
0.042614 
0.070467 

FREOMtNCV 

6.149 
«.299 

17.441 
16.496 

 20.747 
74.896 
79.046 
33.194 
17.1*4 
41.494 

BLW! TORSION AT STA 151.5 
H44MONIC  «KALVSIS  Ci'-tL   6M-46A SHIP  1004     T  664    CT*    460  fll 606.0    TR  66 

AJ 
-0.'?164?3E  0» 
0.1828297!  04 

-0.107H7M  04 
0.34Sf87M   01 

-0.241911*1  03 
-0.1494£;Ct  03 
-0.72474».8t  01 
-O.l*470slf   03 
0.M2EII011   01 
O.?97,.l«o|   03 
0.1*9*^**1  03 

 IX  

0.16042S3E 04 
0.4:31142E 03 
0.3118*011 03 
0.676T236E 02 
CBlv^niuC 03 

-0.3*f6**rjE 03 
-0.10tl8!.;E 03 
0.3H3148OE 02 
0.6067149E 02 
0.14t74'M 03 

CJ PH1JC -M1JC--    CJ/CJMAX FREOUENCV 

0.2433O23E 04 41.784 41.284 1.000000 6.144 
0.1146749E 0* 144.080 77.040 0.4918B1 8.79» 
0.4668?6?t 01 42.744 14.081 0.141871 12.44» 
0.2844194C C3 1*6.407 41.674 0.114160 16.49» 
U.e94l:t(l2E 03 113.692 .   22.738 0.36780« 20.747 
0.bO;94«7l 03 204.49? 34.744 0.330024 24.696 
C. 71 3« .-•34t PI 209.760 79.946 C.0P79?4 29.r46 
0.6140779E 01 3.579 0.447 0.742341 31.194 
0.1036194t 01 11.476 1.281 0.17*744 17.144 
0.21817181 01 46.690 4.664 0.084672 10 41.494 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE  23    V-  122.5  KTS    n-  1.66  g 

•IM>C  FEATHER AMLE 
-»•■ MC  MUVtlt   *   f*.   •»•-*A4       «►!•   10',«     t   *to     ft     lin  UT  60*.0     Tr   11 

Al 
C.J'I'CIJV   Cl 

-c.ir';«.«t   ct 
■C. UCHV, -C! 

C.M'«JIS  -Cl 
••.IIIM«t»CI 

•i.p^f 
1.176 

■).»** 

I.OJ«; 
Mt" 
».in 
).!<.* 
)..»t- 

■). 11'. 
i.i*« 

»dlir-CI 
III--01 

>;|n>)r.p| 

■i4»*--r/ 
'T**(-]? 

CJ 

n.*n'ft«i i» oi 
••IM*4Mf CO 
ii.i!:■•«.i< f! no 
•t.*«t«*lll«*l 
".*|7^|T*»-01 

o^^cys1»* -n 

I. <», JK Vf-ll 

I» UC 

'10.JO« 
Jl'..l?t 
IM.tlf 
'ft.*7* 
ISS.??' 
i'ir.'sf 
|)M.IH 

».Wl 
Iff.MI 
1T7./0' 

psur 

»10.?09 
107.«b* 
*«.1IH 
**.ll« 
ll.t*S 
IJ.OOO 
?«.7«0 
O.'S" 

.'•J.617 
17.770 

fJ/CJ"«** 

i.nooooc 
0.02»i«t* 
0.0/)i7« 
n.o;»*"« 
(:.010?77 
0.00/, 7*.' 
o.mor 
n.oi.mi 
11.00^4?« 
o.iMirin 

ff'A »tv 

1, 

(1, 
1/ 
I«. 
7r, 
?s. 
?s. 
It< 
3/. 
*;. 

S'IAFT H»IEMT 
N«-ii.,i:   fsH*SIS •«l'f,rl   «t-Soi »K|P   IOOT      T  *64     CT»     T«9  FLT   6J*.0     78   36 

'J •" CJ PMIJC PSIJC cj/rjMx J fPEOUTUCY 
J.lJJMw' Ub 
J.»l->C4.Hf J* 0.»I7U1|S OS •»MiMIA« ot> 1*1.0*6 1*1.J*6 1.000000 *.167 
J..'.^!»'!'.! 0* •Ü.*lllaOOOF c O.MiUH* 0* .'.().i6l 114.081 J.0!>7*70 (.111 
«.W4«J**t u«. •0.*lll7fukf p> o.t-xi i*H •k ^u/.672 •7.»47 O.*9olii7 W.40C 
3.|7ciii7« IK -J./HIHlOir M r. i j.ii >jüt OS />/.>)! V.IHJ 0.0*0611 16.167 
J»II*6*H* Oh J.l'M'x-ilJ' M 0.1U".Mfd« C'j 170.Ibl i*.i)iZ U.l JI./67 70.S11 
CHloHSSf 0* j-tutwite c* n.^HiiJui? M '.7.161 7.R60 0.01*260 2i.00C 
J.»7r:2.<J.,f Ul -J.tfc'jCl Jlr Cl c. Pfe*»«*M c /<> 1.607 *^.801 O.O'/iU/l 29.161 
j..jJi*«-.( 0- 'J.tnMMii,: Oi •.<«M4t«] 0, 171.1109 tl.*ll7 0.0 2**16 11.111 
J..>-Jt!i'- 0* J.3ilJ'jl J« c* 0.*H'>7f J« H U7.R01 M./OJ U.0 40416 17.40C 
J.*UO«.v^ Üi U.ZCHS*/« 0* t,tli*i»H y, iJl.ili 10.Ul o.ajbb.i 10 *l.e67 

•ITCH LINK TENIIO!« 
•■»»••••iir  ANMV«H   »Oi EL   »»'-«6» »►I»   10C9      7   *(«     fT»     7(9   «4.7  tM.O     T»   || 

!.l ■ -            ..j CJ P»-IJC »<tJC CJ/Cl"«« 
-f.lVtf»»»   C" 
r*tt:*«t}* 3? -i..-,«?;7jir » 1.?«■?•»,)« 11 777. .248 INvMI 1.11)10'' 
c.:-its*:-  c^ - ).«^.<»«,'"r 11 O.Ir.»**»H( 07 »?6.;*7 167.121 0.477491 

• c.i'tntt* c -O.ld.l?«.*' "? 0.2.'8*7«:s« C »73.r7'. 7*.34P O.OllSf* 
-C.<'rV77'    j; I.IO't**** M l.TIH ))»f )? 177.}JJ **.124 l«tt9M« 

--f..'» ?"<!•««- c? -?.6*f««r«' n? O.frP»* 7.T<» 0? ?;o.;'« SC.O'.I 0.71*llt 
t.'l'l«*fC!   Cl -l.*C'2l'«>r n P.ir70/S9F 0' 7'7.e7< «ft.Ill 0.3».**7f 
C.%CI«I}V   C2 -1.7V7V41F >? l.«,'74F*7» ).- m.«ii *7.65f ).1«»117* 

-r.i'»;i'<:r c; o.n-ii .'off c? O.lt'ir/lSf 0.' IST.^tF l'».«'^ 0. 17*4*C 
-f.4«7C*(*r   07 -o.iH7r;ii n? »>.6*nii*f 07 ;ii.r*c 71.418 0.21' n« 
»c.atu»»!* o.» 0.1 KM»M c? l.«'K /Bt£ M 15^.r7? 15.«87 I. 11')) IS 

FIXED 'Hi* flkP AT STA 11 
►-.•"'•:• IC  »NHVSM -'tFl   />-«6» <»-I»   l))<     T   *t9 (T8     TF9   »17 614.) T»      I 

»•f';Lf «rv 

*.l'.7 
8.01 

12.'.CO 
it.in 

2S.CO0 
7<l.l».7 
17.!?1 
37.»ro 
*l.(t7 

11 «J CJ l»FlJf rjue fj/rji/» 
cu'we-.i- CS 
Ctiitttt' c* ••MtM*M c* 0.11748811! 04 1«. 290 114.290 t.COOOOC 
c-'nn«! c* -,I.119'*67« 1* ).*>48;i9f )* 30.F8) 171.9*1 ).489678 
C.*«M,.37'- C* -ii.3<«!'>*nT« 0* ').M'.*rf8f 0* 711.(68 70.623 0.696984 
«•.i«ir*t7» c« -O,!"-1«**' n* 0.71*4«-08E 0* 71*.t7« If.*«« 0.19OS0? 
r.if<3?*tF C«" -o.7i2.'*'.ir PI >.U16S*7E )* 2)7.fl« *).463 ).156718 
C.O*'.«««- 01 -i.l'rriro- 01 O.ntC««.«.*» Ul l<ll.*lP 31.907 0.011689 
f.nf'isiF 0* -O.570':J71<! n 0.11l>0s71( p* 5*1.00! *4.001 0.141*4* 
0.7»«1117! 01 0.7F*'-9MF ei 0.M9*7i7f ji ft-I.JDl 8.6 34 ).171}Ft 
c.*crisi7« Cl o.7C*7fr*t 01 o.eiC9tio» PI 60.167 6.707 0.06894* 
r.*3«?'.iir Cl n.2973"fF P7 0.*l'ilS*2F m l.F«0 0.388 O.0173<8 IC 

»••r'jinr» 

*.l>7 
8. «11 

17.'-on 

»•.#11 
74.rcC 
2«.U7 
11.Ill 
17.SCO 
*l.'*7 
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HARMONIC  COMPONENTS  OF  FLIGHT TEST  DATA 
CASE   23     V«  122.5   KTS    n-  1.66 g 

n 

FIXCO HUB  CHOdO  AT  STA   II 
<MP   ;))«     T   »t«:     (Ti     TU  HT   604.0     T"     ^ 

u 

C'lMlll' 

■C. •»'•f'^T- 

c./s;crMr 

c* 
es 
3". 
C* 
C«. 
31 
C* 
0' 

l.*Wl*Tr M 
l«IH<t««a J« 

•4il«f5*TI' 05 
• J.IIMtM* fl 

••.IMHTTf "* 
A.lfflftl* C4 
i.i }'>:*ur :* 

0.IM1'.7?» 0* 
0. V. 3;;)?«   (13 

o.^.^espn^f C4 

3.1 j'.jrr:» 3* 
n.u^n it c 
o."s^»<;r9? P3 

PMJC ^SIJC rj/'jiix 

14,0»1 14,077 Liooorc 
■5.717 ?.604 O.lMl^? 

77/.CM ':?.i»4 i.lftij'jr 
J4l.<t«i e7.<»iT •.MMM 
;'(i.«?e 44.in«, 3.041747 
il'*.'.*'. ??.nu 0.0307tC 
1« -".^i» ^1.77«! C.'l4r<0W 
"i.*^« 10.417 n.oinif 1 
«•.M5 Wt! ' .()UM4 

7r.743 7.07* 0.0 It! 17(1 

J »"«Jl^CY 

4.lt7 
R.m 

»7.ICO 
It.'tt 
.'C.'JI 
74.CCC 
7'!.167 
n.m 
tt,: en 
41.«47 

BLADt   FLAP AT  STA  17« 
«HF irrs   T 4«<»    ftt   7»«) rn fOA.O   W "in 

(.1 
f..,i ?; •«»• 

c.**rirccf 
.r,(..-.'»^j|c 

-r.7*7?47»'   Cl 
r.*«-'-»jT'"   c 
C.<»»7747>'   0» 
c.it;;444t ci 
c.4«':iH4'  oi 

C4 
34 

r« 
0' 

-s.i'.'^ii'r 14 
i.'i c./.* i ?•• oi 
?.ini7Tf' f, 

ni;fH«%$*f 07 
-l^^rMC   CI 
••.^«fflCA*' 
Ll/CCl-' 
n..,ss'C',flr ci 

-0.177/«,M-   02 

01 
C4 

O.*-??«»«».«« U4 
O.'' t."',<'I» 04 
n.ir<.4'7«f 04 
j.7-n:.^; II 

O.Ci l* J   7F 01 
0.»I'0JICE 0 3 
3.V.36fMF II 
0. l,'.1476F 04 
O.'.f e4» 70« 03 
O. + '^Ull 01 

PHJC »sue CJ/CJH*» 

•IV.JH »17.322 i.rooooo 
1» •.••»'! f2./.»l1 0.71470? 
7«J.C'( 2fr.HJ C.140«?l 

l>«(J.(P4 41.671 ).14 37 7S 
l-';.?!« '7.067 •KU*TfA 
241.F;« 40.'04 T.OO/Sfifl 
314.1*3 47.737 3.134(,S3 

11 .4 7? 6.474 0.7o:<4tl 
■ii^rt 5.MO ciiirr«: 

iw.<;j3 35.792 J.JTJ7! 

F»F(JLLOCY 

4.lb7 
3. VI 

12.«OC 
ib.n.r 
7r.Mi 
2f.CuO 
M.t(.f 
'i.in 
37.'00 
41.<<7 

BLADE CHORD AT STA 17* 
NA%MnNiC   ANtmiS irrifl  M-ihk SHI»   1009     T   46«     CT»     769   FLT  604.0     T«   42 

AJ BJ      .     .. .      CJ PHIJC   _ _MIJC_. . CJ/CJHA1I - .  J FÄICUIWCV 
0.7<>019|1(. o: 
o.t67:47:f Of ••tmtMl r» C.7266779C M *7.401 42.401 1.000000 4.147 
0.79*:«».« 04 0.2'*9fS£E o* 0.f25^06>F 04 is.eis T.90B 0.364264 8.333 
O.l.'JUIJt 04 -C.44>T444l  04 0.977»0P2E C4 ;67.T37 S7.S79 0.431361 12.500 
0.l67O(f.[ 04 0..".Ci>»47t   04 0.3012fa?Tr 04 St. 114 14.029 0.132936 U.M.T 
0.19132(?E 

04 
_.C.3tl*3v»t Di_ 

C.«3(.«>flMt  03 o.i75f(r.4r 
C*   . 
04 

168.72? 33.74S. 0.US6084 ?nr»t\ 
0.ll1fc5:7E 154.749 25.792 0.055^-46 25.000 
0.20frP2fr7» 04 0.644.-llir  01 0.?06(1277e 04 0.176 O.O.'i 0.0«126f 2«.167 
O.llfrCTU 03 -0.1»7.-304t   04 0.16264rif t4 274.092 34.261 0.071769 33.333 
O.I'154Tl>-I 04 -0.-U4«2AU  03 0. 160(>4H»E 04 144.!B5 21.620 O.OTOPP« 37.«no 
o.*;fi:i~2i 07 •0.305t5<>VC  03 0.7C77?«.tf 03 374.413 33.441 0.031230 10 41.64T 

BLADE  TORSION AT STA  131.5 
HAMCMC   ASAVVSIS  NOOFL  AH-S6A SHIP   IOC«     T  46«     CI«     76«   FIT 606.0     TR  44 

03 
03 

AJ 
-0.T4tT0Mt   03 
0.l4«2763f   04 

-0.7330493F  03 
0.7Jf>12?3C 

-0.64»0259| 
-C.170«24U  04 
-0.117.:47;f   04 

0.S'.4?C«1E   02 
P.4<J40649r   03 
0.1»4429;F   03 

-0.81797» ft   02 

BJ.  CJ_ 

0.2612606t   06 
0.433FO27F  03 
0.92C20S1E  02 

-0.»9VCME  03 
0.32005871 02_ 

-P.4rPi.«>7U  03 
0.24971921 
O.lSlMf "f 
0.2404028E 
0.721»8S7t 

03 
04 
03 
02 

0.3IB6I«6E 06 
0.e'1807lf 03 
0.7438362t 01 
0.9S1297ir 03 
0.17095fet 04 
0.12<.?71fC U4 
0.?S579i0£ 03 
C.l879».irt 04 
0.28093ilE 03 
0.11211411   03 

..*H1X.  _. *SlJt..- CJ/CJMAX  -J- -FREOUENCV 

62.043 62.043 I.OPOOOO 6.167 
149.385 7*.692 0.76T5II F.313 

7.106 2.349 0.73160) 12.«00 
226.980 56.745 0.298756 16.66T 
176.697 ., .35.779 0.S36F««  _. 3      30.933 
199.741 33.293 C.J9II59J 25.000 
77.467 11.070 0.0CC333 2«.167 
75.075 9.364 0.590763 33.133 
59.038 6.«60 0.088227 37.500 

139.931 13.»93 0.03S21O 10 41.667 

19k 
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• LUI MATMtn «NOLI 

HARMONIC COMPONENTS OF  FLIGHT TEST  DATA 
CASE  2»»    V-  121  KTS    n-  1.57 g 

>     L   An-»ti       <iUt>  1JJI     f   •■«     tl»     tji ril   6J«,0     lit   Jl 

1«*H>I !  '    Jl 
J.^iTS.Iu »l 

-.>.i-iMi7,r-g» 
-J.ll-»»U." ;j 
•- »»tiiidl.   -gi 
"Jiii-s'tir-oj" 

J «»•.'J'j«'i-.:-.>4 
--.U'l. tJ.' -01 

S .«■<lrl'».'-o.» 

*4 

- J.ti"1'*. I-   01 
- ). I ^-jiJ'-e'-.l 

• ).JJI/('<.1--Ul 
- J. IbC'tijJ. -LI 
.). JC.tJC'-l'l 

■J.lUiajfcc-tl 

(.J PHUt »klJC CJ/CJM4X J KEOlXNCV 
''.«um** ui iiJ.OJO i^i.&Ub 1.000000 4.112 MiHtm UJ itl.Ji* IJt.jJ« g.g^iüio H.^6* 
0.'iJ>J^j-.  OJ ur.^u« t/.,/0 llaltt*»t« u.3s; 
O.t^ 'i.<i f-ol «o«.«!») M*«4i J.ÜÜ0JO* u..!/2s 
t«%«34i*S4«ätf ''••iti l'.. Ud J.ggjvgu ^g.tji 
j.jijf jt^-ji MttTM i%»ti J.OIOMI 24.7vi 
>)• J ItfWs '-01 kM*Mi HUT, J.0ü>g«7 itM.Wt 
3. 1.' lao •'>->Ul a^.oT'i iJ.iU o.jg«,//) U.g'jt o.j>-)n>.~ut u;.-.3« il.iüi J.UOUSVI i/. IvC 
O.IIJ.M j/i--gi joi.-.in Jj.l»! o.iiu<;t,ii-. 40 41.i22 

IMAfT NMIW 
ia»«iy,tf   ;.«#i¥SIS <i<LcL »M-SU* SHIP   lgj<     T  4,69     CT*     4»i fit  6U4.0    T(   M 

■J fj CJ 
3 . jj 1«'. l.,r ?<. 
.^ . to ill « l| u» 0. Jk<iW»* ci C.iHui JVHt w »•««U'dtl Ji -Ü.lH^J/^l«- c 0.1»J-I-,/JC 0* 
g.HiS.^g« JS -g./i)c/-.7i<f Ui O.JJii', IJ» 0') 
0 .It ft lb it gj -J.l^Sl.<)SF Ci •»(»kj^tM 01 
.».^tg*^,^! 01. O.'.tKHfF o*. Ü. 71 ttfi-tt III 
»,Ul*J**f J-. if*il*4«»»f •J D.IJ.JJ'IIP 0. 
i ••ftTit •'J' 0-. -J.»ol<»l5^ c* c«r*u«j#i OS 
J.bjr- •.^>-1,- J^ j.i JIIJJ .r CS •.l2U?tM 0. 
J.itli'/ll g-. ü.B'jLj/j^r OJ O.J-.jt^^^? g. 
*,l*d*t*yl g-. O.U^J.;oOE IH n. ij^iij,= 0. 

PnUC «uc CJ/UMAX J MIQuENC» 

116.b.:* 116.62« 1.003000 4.112 
2%U.>M 12».M) a.U23«l« *.264 
»••«if Ttl.472 0.19«191 12.197 
IK.665 /-«.«lb 0.00JO39 16. «2t 
UD.Wt 2!>.b2« o.aasa?« 20.661 
Ibtt.lU!) (<i.Ül7 g.gii'ii'.i 24.791 
^11.626 il.118 U.ÜS1}«2 20.926 
"i.ll* 11.61!, 0.0 16204 Il.Oil 
17.7»! l.*7J g.O J'.boi 17.190 
'.0.<!t'. *.822 U.01<>J7i 10 41.122 

•ITC'I  LltlK TtHIIOH 
'i\.4',i-   ;VLV,I»  •'■•   i   „H-^6» •Hl«   1JJ«     T  «^9     CTO     <»! KT   6g4.u     Ta   II 

' J 
„J ■.) .i.« .4 4l'.• g 

•.l.«»lj'7.r * 
>«t>.*lifl. JJ 

■-'•U"'. .'i J gj 

j.i ■■■•■ CM* g: •J.I 
j .'i*^1. |41 
g •<»iv«!« 

•g .^t. 6. -i.     12 
-■».4jil-.to .'   J» 

0« 
J2 

-J. <• l.Ji»! :   Ct 
- I. u /y^i.: j ,    Jfc' 
- J. I ISnb ii' 
- w . 2 1 0 jb. J- 
-J-.-'i'iTJ' 
-J. Il2ll7-i 

«i. ^^ 1 Jfc f u ' 
-J.lÜl.-.jf" 
■ J.<'i'i'»»gb- 
- '. «to 'J li' 

|}| 
CI 
i;.' 

tU 
(V 

CJ 

].2 tslUU  UJ 

O.«!! 1 »JJ<-  U2 
u. i« 17■, 1 i ■:   u/ 
;)•■> >'n M- gt 

'J. li UJyf < 02 
)...>^ ij>i : 02 
)  ul.Jf/j- 02 

>). «J Wi2 > ■ (12 

•»MlJt 

262.Bn> 

237.12" 
ilo.'.j'i 

2u.V9J 
tJ.. .b >} 
2g<>.ül'< 
2lJ.f.T 

PSIJL 

262.dei 
luJ.J27 
7».2/b 
6«.11. 
><1.27 7 
iV.121 
2.>7.) 

2>.)il 
22.Mb'« 
2I.J7i 

U/CJMA« 

l.OOJOOO 
U.Tgidlü 
g.9<i>71i 
).0'3^72t 
>J.i5 076 

0.1 UÜ71 
g. 111 i i'« 
g.26ggog 
g.I7ii it 

FKFuutNCV 

«.112 
B.2b'. 

12.J)/ 
16. !>2f 
20.661 
2<t.79i 
2d. 426 
ii.Oit 
17. 1<<C 
41.322 

FIXCr  '«I»  FLAP AT »TA  II 
•l';<   N't    ill. »'.li  Mi.-    I    «rl-i., ^Ml»   IJJ7      T    .69      '»0      «jj  fLT   0j,t3      T«      l 

" J 
t.t..-.. 7i-.. •l«! 

rj ' :J fMljr "•>S|gC CJ/CJ<UX 

J .4<:i.' t -!.' 
l.bW.t t.i 
J. H«I4J '1 

. .t.7u4 511' 

. I J. 1 il 7J.IJI' J-. J»l !4J»I» : \JJ 117.301 ur«M« I .000000 *. t --. Ü.U-. Ju gt 1.  JlillijT g'< Jti.i*'* I/J.I1»» J.&31192 li -g, jDCe •«' 0«. ).   ■I'tltl'* ov 222.6b2 74.221 3.42731i 
04 
3J 

-J.l>•i•.J72, 
0. 1 /1-.32 Jt 01 2>2.ib2 

2 j'.d.i 
»«•III 
<i7.l6u 

0.14lu9S 
0 . U 9 < So 1 

JJ - J.olb.'jjl' 1,J J.3J Jl 1J3" Oi 2^ 3. '02 4H.J17 g.g7i7oi .' . -71 I ' 7, 
J •2-7'«;oa- 

M 1 J. >l if J ►** u > b.lJ. Ilij- u» »7.(^7 2.>(i j J.g Hi 3^2 Oi o. C'J/-» ••■.•;- C ) J. > >.3j M - m 7 3.2gd ».UI g.Ou2lo2 

l.il2T«?*l 
g« 
0' 

J. ll'.lb. Jo 
0.49V3T«1: 

1.3 
0 3 

<. J ii3131: 
0.5 t '37 «J : 

OJ 
u3 

* l.jOb 
I l*ad«4 11 .jg • 

3.0 41411 
g.o<i3i2 7 

195 

10 

»••eUUENC» 

4.112 
d.264 

12.397 
16.42^ 
< b.bb I 
24.731 
/ 6.92 6 
ll.liJÖ 
17,19C 
41.^22 

—  



HARMONIC COMPONENTS  OF 
CASE  2k    V«  121  KTS 

FLIGHT TEST 
n-  1.57 g 

DATA 

FIMO •Ml CHOW) *T ITA II 
•<.-• < Mir «■•*i«iii »rj L Mtt-»»t     fiiip UJ< r   tuV     (■.'■»     S5l   FLt   l,U«.U     Tit 

j.<««ti( hi' 

-»./.'c.sCti-< 

>4a|MtlIf 
•4*IIM«%I' 
O.ITi-.tl*= 
J.oiti'.:>>* 

M 

u > 
"^.TiTrO-'.' 

04 
C-. 
C4 
;.i 

U} 
AJ 
0. 
ei 

:J 

O.ltllist:  Ü» 

o. n JJJ .v- oi" 

o.irntj;.»' Ü« 
J.JJUJSI: oi 

VI. it? 
/.0!>U 

J4/.W/.1 

16J.bB> 

J<0.J fo 

^«.iiT 
t«Mt 

9i.<tiit 
34.'«04 

3a.«<« 
J'.-uBU 

U/CJMAK 

I.OUOüOO 

U.0du16<l 
(>.l3»bTi 
J.0?j4tl2 
J.O loV9<. 
J.dU« Jv-. 

u.aib9«> 
1U 

F^ouri^ 

12.341 
I6.!>2<i 
20.b61 
2«.7<ti 
2a.9^6 
33.U4« 
II.I 90 
«1.3^2 

UAOE FLAP AT ITA 17« 
•H-i»« MiP IJ3<    r ••*«    cr«    »43 HT oOl.U    TK iu 

.'•j i'J 
~— 

C3 PHlJC •'SIJC rj/cjhÄx 
.i.^^.s^i- 0* 
I.14 7<.,:T. M t -1.*»!..»',;.!* J. .l.<^7<M: \j* 30<>.»7> M«*Ha i.ooooua 
f.2'o-.^Jj )-. J.2l.,juJ 1" L*» .).!/»•. llJr u« IK. 7*4 b9.u/2 J.-0<iV6 
^.»TrSfJ. \. . Ci 3«43M>M4 1!« 2».•■41 4.117 U.3>12«tt 
.•.3J <1t7^ •1 J. 34<'«»3 l-(" 03 .).-.712^33' u3 1JJ.jtJ 32.J*t4 J.)8oÜS0 
.1 .o->'»».'-' ül .l.i"l-.37/ w.* U. 7..,42«.,2: 03 i J:>.ll.u Jl.23« 0,1. //u 7 
J.4.,-'-.l. .' .13 -.J.3CS9HJ.V, c/ 1.a2li7l%- OJ l-ij.441 JJ.J42 0.113303 
J.i »»«l. • t" Ji -J.t/fJT (>' Oi O.Mi2!27- U3 ««••klj J4.21<> 0.13301> 
i,*it.tf*'*' d< - J. tC'.72i.1' 7.1 0.13 13.. tlli 0'» 242.23J Jtt.VU« ü.lttoyu) 
II .rf-.Vö^j/f dj -J.IUUJU/O ÜJ 0. j JJJ «JJ . CJ M««Ml j<..Ju3 0.10<i072 
J.«IJ)1':4/- 02 -j. IJH7I TJ- Cl ).3.j.2 1 tj i 03 2^.>.OJ7 ^0. ID < 0.004330 

F*EOUI:ftC« 

«.132 

12.J17 
la.429 
20.611 
2<>.793 
2a.S26 
3J.05t 
3 7. 1'<C 
41.^22 

I 

NLArE   CIIORO  AT  ITA  17« 
HUHriNIC   «NALVSIS HOOEl   *H-»6* SHIP  100«     T  M«    CIA     «»9  HT «04.0    TR  Mi 

AJ 
P.?9«.».AH?r 05 
0.17537'.*t Pf 
O.<««:I«*>E 0* 

-0.6:i97aU 0* 
O.I0»24e.>t 0* 
0.2PS«C7ft p* 
Q,?if»fMt 03 

-«.63»3931E 01 
■•al*Ml«M 0«. 

CUbAlfcOI P4 
a.ia37«2PC 03 

    ej  _ 

0.I2469OOE OS 
-0.i:*?3Mt 04 
-0.4493i>0l{ 0« 
-0.40»6^1,»l 03 
P.«15*7«« P3- 

-O.lfi'tOAXfE 03 
0.13<.94'>Bf 03 
0.i:A7*29E 04 

-0.7«94rM[ 03 
-0.U044T4F 02 

CJ  PJ11JC -PSUC CJ/CJ7UX  _ FREOUENCV 

0.2l»lb3IE 04 33.413 13.413 1.000000 4.132 
P.»690a0lE 0* 347.3»9 173.6B0 0.764463 8.764 
0.77373137 0« 214.444 72.140 0.349334 12.397 
0.11690311 0« 334.209 «3.442 0.044377 16.579 
0.2:7(-2tl(E 0« 23.714 .    4.743 0.105784    _ -  5   . 20.641 
P.3P54P75E 03 127.064 94.111 0.014193 24.793 
O.b'^blOSF 03 1MI.U60 74.Of.» 0.030373 78.976 
0.230917*E 0* I <.6. 708 lt.33t 0.107312 33.ce 
0.1S46SI0E 0« 331.212 36.«01 0.072334 37.190 
0.1S4321SI 03 344.f30 3J.563 0.OOP 466 10 41.377 

'LAnc TORSION AT STA 151.» 
MtRvONtC «NtlVSIS «OPEL »M-56* «HIP 100«  T 46«  C7R  953 FL7 604.0  TH 44 

«J -       BJ   _   
-C.4C6<*5PH 03 

C.?l790rpC 04 P.179T450F 04 
-0.9393472E 03 0.71V0432I 03 
0.»17K 111 03 -0.:i7*.,r3t 07 

-0.6777«(2t C3 0.»l6r730[ 02 
-e.J344C"'t 03 .   C.et0«fc267 03 
-0.»5'.,»5c,lf 03 O.l0'-7043f 0? 
0.l4l«»'n 03 -0.3103Cljr 03 
0.P4034r7E 03 -0.6tll7J9E 03 
«.2-34;.,7l 03 -o.-'svinkoi C3 
P.17P125II 03 0.43  fr027C 07 

 £J.  

0.7S74704E   04 
0.1I8296U  C4 
o.»ih.-rti.t os 
0.62«0745l 03 
D.9Co7160t 01 
0.P41O654I 01 
0.3410t,n3( 03 
0.1l0e9<«7t 04 
0.34123541 03 
0.1277142t 

PH1JC »SIJC 

03 

39.519 
1*7.567 
357.C70 
172.534 
10!. .084 
172.668 
294.520 
323.407 
315.513 
19.851 

39.51« 
71.783 
119.007 
43.134 
21.017 
28.781 
42.074 
40.425 
35.059 
1.98» 

-CJ/CJNAK- 

I.000000 
0.418791 
O.I4P060 
0.772350 
0.3161:72 
0.10515? 
0.170742 
0.397605 
0.1,0110* 
0.045713 

196 

10 

PRCOUENCY 

4.137 
8.264 

17.397 
16.579 
20.661 
24.793 
78.976 
33.0*8 
IV .190 
41..»7 

. 

— — - ..,_ 



HARMONIC  COMPONENTS  OF  FLIGHT TEST DATA 
CASE   25     V-   111   KTS     n«  1 g 

8Uf»R  «CATIieR ANGLE 
f«.'*?S!:   >N'l»»l$ «tm »rt-Si.»      «HI»  IJJ<    T  »Jt,   CTH    1«U »IT MO.O    T» H 

*J  
o.kilotljt   01 
u.<m5T3Jl.f   01 

-j.5i2i<;i;:-oi 
-j.••»Ht.in -ok 
J.l^AJlifc-Oj 

-o.j^jioitr-tfi 
-O.lUbl Mlf-Ol 

J.ltdc <^»r-01 

0 .«Sl^-oot-O^ 

...    - -ti       ■■ -■ 

■••IMMklf oo 
-o.voi^iu-ut 
o.eic3r>)ar-ci 
ü.I.'t^ij:-oi 

0.1 J7J3,<!r-01 
0./CWÜVCE-O^ 

O.biuiil 

0.luUU> 
0.«IJ<>«1 

O.lUi^i 
o. »ji<;<;i 

0.1510. J 
ü.jjjfll 

1<- 01 
w 

ot   03 

/■-Ol 
i:-Ol 
J--01 
r:-oi 
^r-ol 

»MlJC 

JI4.T»9 

IS2.56J 
iUb.TJIt 

pifiC      fj/cj«*x 

114.T»« 
liO.bT« 
»i.ili 

16.»il 

1.000000 
a.o»<>«> 
o.oirok^ 
0.0UT1T 
O.OOJOVJ 

O.UOtTj« 
0.005077 
0.OOJI80 
0.002*0!) 
Ü.OUWb6 10 

>KiE0UfNCv' 

«.Oil 
4.1«! 

16.J9J 

^•..490 
2a.689 
12.7«> 
Jo.«94 
«0.9«* 

S'tAfT M3HF.HT 
hA-^tiMC    «N« LYSIS NJHtl   *H-so» SHIP   t3J4     T   Ml»     CTR     IHO  FIT   »OO.U     TR  i* 

-d.STTiSJsf 0« 
d.«t>24!l<>* Ji 

-J.2ao<i»Ti,r 0<i 
-O.^-^bJlijf 0« 
-J.»*W&iiU 01 
-i).2100 10il OJ 
d.r7kl«*f|r 01 
•/.12^0(60! 0« 

-0 .171<<s2o' 01 
0.2a4dl2(.f 0« 
0.140 2<>64L 01 

HJ 

0.b<>s4M9;   Ok 
-o.Ui<.2oi; o« 
-O^ituJO'    0> 

'iklwNMar  C* 
O.10Ci24«E   01 

•U.17SOS8B!-   C<. 
0.32CbCCu;   C2 
o.ncuan c* 

•0.2SS99jlf   Cl 

Cj 

••»•IMHI us 
0.1J4Sbl9E Ob 
0.^2*b'llbF bS 
0.1)1 tbltl Ob 
0.X11214: Ob 
0.7i'>'i«7«E 01 
o.2iriibj; ob 
O.MUlblt' 01 
O.lKibll: Ob 
CtliZu-HI 01 

MIJC PiUC CJ/CJMA« J MCQUINCV 

Sb.'jbb St.abb 1.000000 
^Ul.Vbb 100.V72 O.OWibO 
2Sb.bl2 <b.S71 0.2ai«27 
121.7b« 10.917 0.019061 
92.71» lö.jti 0.0 7blbl 

7.1<i7 1.22b o.oovsbi 
106. ij« bl.761 0.027120 
l<>».lb2 20.-Id 0.00227b 
22.966 2.SS2 0.0 3«d26 

122.-.51 12.2bJ 0.00617b 10 

^ITC'I LlriK TE'ISIO«! 

HAtSjNtC   /NAIVSIS HC'»Ll   »M-io« SHI«   loot    T  «0»    CTA     IbO «IT  SOO.U    TR   U 

-0.2>ill.b<   Ul 
•0.221Sbbcr   01 
o.uojcur ci 

-0.»'»!»2<9«,J    u2 
-0.TJ75»,'0f   02 
-Ü.732b2«ir   02 
-0.b6bl79^F   01 
>).bd«128S7   01 
ü.l702b72E    02 

-0.1124S22V   02 
O.SAlOSOof   01 

■*"'      H 

-O.«b(21S0F 
>0.bU122«: 
•0. Ib2b9>l' 
-0.267ja$l: 
0. c71o<i9U' 
0.1Slebb9i 

■O.ltObboie 
0.2«, 79100! 
o.seuan 7r 

'0.1981«aic 

CJ 

02 
U2 
CJ 
02 
01 
02 
Cl 
02 
01 
01 

o.2iU}i>>; ui 
0.1212bbl« 01 
0.1»«kbb2' 01 
0.791Sd}7: 
0. 78ilJi>te 
0.19710«»6 

02 
02 
02 

o.siiiujr ol 
0.2«N77«JE 
0.1272437; 

02 
02 

0. 7d.>J9lt:   ul 

PHIJC 

200.77» 
lbj.2b7 

201.2Q8 
17S.0->b 
lOJ.TSo 
lb». 220 
»J.697 

l»2.»b6 
12>.»6b 

FSUT 

20J.77S 
1/0.124 
«2.bO« 
»0.122 
l».Jt9 
17.241 
b9.117 
6.J17 

16.4»0 
32.>4a 

CJ/CJNAX' 

l.OOUOOO 
0.»1»}7» 
0.bbb2»b 
0.111006 
0.}2«l«b 
0.082506 
0.026100 
0.11219J 
0.053227 
0.0 24bb0 

»REOUCNCV 

b.09« 
8.197 

12.29S 
16.39} 
20.692 
2b.»90 
28.c«« 
12.7«7 
lb.»«5 
b0.9«b 

H«EO HUB HAP AT $TA II 

SHIP   100<     T  «OS     CT«     IttO  PLT   »JO.O     T«     1 

•0 BJ 
0.17 79.'28' 0» 
o.iobbtiir Ob u.b7 7b7 7ae Cb 
0.210f7»7f Ob -J.21<i»6Jb( Ob 
J.3219b»7t Ob •0.bbbb477< Ob 
0.2bbt.'107r 0« O.lliSlSlSP Cl 
0.2}dnll-;£ Ob- 0.11»u»J«£ Cb 
O.bl^aS»«« 01 O^Mubi««- 01 
0.394bjb.'c 02 0.7}S7b9«r CJ 
0.ll»bl4>f Os 0.'>t«2100c 01 
0.»5il711>r 02 0.1201902r Ob 
0,2/8»l2»<' Ul U.'i2»lbbii: 01 

a 
C.»412227c Ob 
0.1210SS1C Ob 
0.»»I*»*** Ob 
0.2U7777-E 0« 
0.267804It: Ob 
O.tJ/iO.J': üb 
0. 71J>8»11E 01 
0. l>2J2o2E Ub 
0.12)11 *7E Ob 
C.4UJ18J2E   Ul 

«HlJC PSIJC CJ/CJM««              J       ~   MEUUENCV 

5b.029 5". .029 I.000000 I                       b.C9« 
31b.»13 157.267 0.557510               i I                       8.197 
23b.062 78.021 0.9 35170               j >                     12.245 
171.«.52 bl.Jbl 0.b»i6«9               ( >                     16.391 
1«9.»68 24.11b U.b»17bl                • >                     20.692 
112.991 18.812 U.l821bl               t •                   2b.»90 
93.107 13.301 0.12b8b3 '                     28.689 
bO.Sbb >.07b 0.25757b               | >                   12.787 
92.6»7 10.2 »4 0.20«l9b               <, >                     36.985 
73.4b2 T«3^* 0.16169«            1C 1                   b0.98b 
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HARMONIC  COMPONENTS  OF 
CASE  25     V-  111   KTS 

FLIGHT TEST DATA 
n«  1 g 

Fixn IIUI esonn AT STA 11 

(..Tii 
J.6» 

-0.7lc 
U.*7d 

-u .0-.J 
0.J40 

-J.lDl 

n 
>süut US 
•.JO-.' dk 
«MCI 0» 

ny.f oi" 
OSMoF Oi 
«Mkl 03 
l>IM o^ 
Silfaf 03 
!iS>i£ 0^ 

SHO 100)    T «o»    cm    UO »IT soo.o 

BJ 

a.iikniuK o» 
O.Uöl-Jfj? C» 

-O.llCHJilf Ci 
U.'ttbHiif 03 
0.1 JUoJi^ Ci 

■O.Ud/i Mf 04 
0. J5>JoiJ^t UJ 
o.iiCoO'wr o« 

-0.^70764^1   C» 
■0.6ÜoO<>01t   03 

CJ 

o.iü2<mj< ob 
O.^U/OiJE 0» 
o.iuj*.7e ok 
0« I« )»>'))< UJ 

O.liMiiiE 0* 
0.7i«i9tf7E Oi 
0. I >)(.•> Itt o« 

O.ojrijOlE 03 

PMIJC PSIJC CJ/CJNAX              i            FREUJCNCV 

Si.37b 1.0 00000               1 t                       4.090 
»s.iif 0.2O7486               < I                      0.197 

ibb.Z'it 0.107032 1                    12.295 
B<..16V J.OOSiJl               ' 1                    14.393 

llS.V2<i 0.014227 20.492 
itli.ill O.UI2<fe»               4 >                    24.490 
2«.247 0.U07I30 r                    20.609 
VI.«kj 0.OU62 7              1 1                    32.787 

2lt<«.»19 U.U*ro«2              1 1                    36.««) 
273.706 a.Uüid97            1( 1                    40.904 

•IADI FLAP AT STA 1}0.I 
HtMIHi;   M.*LVJI$ MtUEl   *H-i6* *HI»  1404    T -«OS    CTft    100 FLT  »00.0    Tk  1« 

U 
O.U'7i30ie OS 
0.4ii6?27fc ti4 

-0.luOV.b5 04 
0.2*2^720!: 03 
O^b-Ulb'- 03 
0.87i7e92r 02 " 

-0.1731 7ti-*f 02 
0.9734C6U' 02 
0.230 7.<ilO^ 03 

-0.li3il3üf 03 

~     ' " »J    "  ~ 

-0..»V100'.i 04 
0.79477i7r 03 
O.lIOViOiF C4 

-0.1*i Jd^'JO* C3 
-0.7cc3bu2r o) 
-0.11809 «l, ü^ 
■0.46U612E   02 
0.i43<l61ic   UJ 
0.2674«d«E   C3 
0.4>3d«92*   02 

'CJ- »HIJC PSIJC CJ/CJHAX J PNCUUfNCV 

0.J326k00{ 04 32 d.400 328.400 1.000000 
o.n.din^ 04 l»4cS40 0.347100 
0.11i9S81« 04 77.336 0.2S1494 
o.idf9i ir: 03 3^4.211 0.110380 
o.7a>}}iic 03 277.116 0.I12SI3 
0.2i)lul2j: 02 21..^"1 0.00393» 
o.ijra93>E 03 334.697 0.020247 
t«M««Mi1 03 «2.911 J.114741 
a.nnii*' 03 116.448 12.939 0.0 46194 
0.10113727 03 26.078 0.U18847 10 

•LAOE FLAP AT STA 17« 
MMtlSl:    3MLVSIS  M0Oc.l   AM-46» «HI»   100 <     7  40S     CT»     180  FIT   SOO.O     T«   M 

<J BJ CJ PHUC PSIJC CJ/CJNAX J PAtgUCNC* 
J.lo9479Jf 04 
O.3l0uCi7t- 0» -d.3«04814r 04 0.*)9>>J.: 04 308 . 400 308.400 1.000000 
J.1J4'.>C'-L 04 O.S0936S2E u 0.3J1/OJ2; 04 170.SJ4 84.267 0.620719 
0.i9}442l.( 01 O.102ll6ir t4 0.1131134* 04 S9.SI6 14.9i4 0.21«T64 
0.3746C79t 01 O.I7f34S4F 02 0.37a033jT 03 177.^66 44.317 0.0 75364 
O.S>o!'3J.'l Oi 0.i9^7224t C3 U. •>JJ4<4*.: Oi |M*«M ^».447 0.10bi0 7 
0.77I9J47« M 0. 1670I23E 01 0.2J2317«E 03 112.430 18.718 0.0 40549 
U.37e4iS7« 03 -0.4809624? 02 ü.id>)d7>E 03 341.274 40.182 0.076749 
O.luB/l/^L OS -o.ft.'b.-'iio: Cl U. l/'<<u^3): 04 ii9.6i4 4^.'•44 O.ib0690 
0.7U038TF 01 0.248i921E C2 0. 7in033E 03 2.061 0.229 0.14412) 
0.66Ü0427E 02 0.12J17l8f 03 0.t3)r«2H 03 61.814 6.181 0.028007 _»«_. 

HADE FLAP AT STA IDS 
H*^«"MC    iVtLTilS HCDEl   iH-V6» SHIP   1009     7  40S     CTA     ISO   FIT   SOO.O    TR  20 

»j" ij-' *     ' CJ ' PHUC »sue CJ/CJNA»            i          FRIOUCNCV 
0.640 74491 84 
0.|96b4aiC Ot 0.33W838E 04 0.39J1»<7£ 04 120.349 120.349 1.000000            1 
U.)»lo<04f 04 -a.1519388« Ul 0.)6l93i4E 04 357.494 178.797 0.9 20591              . 
0.62Uu?l4E 02 -d.9sü84«7f 0) 0.9923799? 03 273.734 0.242365              J 
0.84Ut4<>r 03 -0.35d3940F Cl 0.92Jo>2-«3 03 337.169 0.234931      _ ' 
owiuaiL JJ- ~0.5f 28691* 01 O.a3xi80a° 03 ' 291.356 0.161914               < 
0.>l7j«5or 02 •0.22203O6E Ul 0.227>d*J' 0) 24u.dd4 0.057988               « 
0.1851 13CE 03 '0.94637701 u d.2JJl493f 03 207. x^ 0.0 42996               1 
0.402 4C7wr 03 0.1127842t Cl 0.4217.10? 03 16 1.7 30 O.I077SO               t 
0.1641 I86f 03 -0.721163t' C2 0.1/92722E 0) 203.727 0.0 4449B               ' 
o.8090<i3or 02 -0.42faSI9E C2 0.9baO2 7 7E 02 126.876 0.0^4571             II '. ^   -    - 40.984 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE  25    V-  111  KTS     n-  1 g 

•LABI  HAf AT STA til 
SHI» IüI)4   r -tus   cm   tao PIT SOO.O   TR 

f J 
O.UJOCOee Ü<> 

CJ CJ PHIJC PSIJC CJ/CJM*«         "    J            FMOIKNCV 

o.MibC«.:' ü^ O.lVbfo^ot di 0.19.. 42121- 0* •■.»n 8«.i»9 0.6 7i601 t                       *.C9i J.^sioidu 0« -Ü.l<.b/IJ7F CJ Q.Hiitiir 0« ikr.uvi 17».■i*6 l.OOUOOO              , t                       ••197 
J.«li«Jl»r ui -o.^tftasr«; ei V.lMJltltit Oi ill.IM 10J.7JJ 0.22!»S06 1                     12.29S 
ü.lü«J7fJ-.> 0« -U.35ui>0i*c 01 0.11»« »Je 0* ii2.2W) DJ.'JTH 0.iV4*2fc               ( 1                     16.191 
0.2S^J2o(.p <u -0.6oi4d!>iF Cl C.bOiOjii' OJ   " 2x7.HJO "  >i.>«a Ö.22T«l»   "     " ' »               " 20.492 
ü.UJ/<iflf üi o.fütitjjn 03 i.iitini: UJ 12«.b99 20.«17 U.0«i921               ( k                    24.^90 
U.JHOI^DTF Oi u.müOHit üi 0>ii>MTl'3 Oi li.2<i2 l.*'#2 0.121764               \ f                7a.bN9 
w.urojJ'Ji M O.lUtoUtit*1 CJ C.lJuu</ji 0» V.bbM 1.2i6 O.i/ltfi*               1 (                     J2.7d7 
ü.ü^pcöif Ül 0.1V»J472c ui C. >tj)2SJt 01 14.«67 2.10i J.200661               | t                     i6.»64 
U.llülSb<.k Ui U.ldii9i^E ÜJ 0.21 UJI^T OJ «.0u9 i.lOi 0.071216             IC 1                      40.««6 

tlADC FLAP AT ITA  37« 
«A6>,rMC   «NALYilS SOOEL   AH-S6A SHIP ijj9   r «o»   CM   i»a FIT ioo.o   m 2* 

4J M CJ mut PSIJC CJ/CJNAX               J             fREOUENCr 
0.2iJ<14je 04 
ü.IUCIDU 04 0.1i*»tt4JE 01 0.1111122° 04 7.716 ?.716 U.727167 l                       4.098 
J.UtlWjt 04 U.19»H77'): 02 0.16224J7c Oi 1.197 0.69« 1.000000               . !                       «.197 
J.»J17tTc« CJ -U.20i41-.JE CJ 0.j7J0Uli- Üi Uli. »HO 112.963 0.i»li69               ] t                     12.29» 
a.iiJif07i 0* 0.10C2i44< Cl O.llMifU* 0* 9.18i 1.296 0.68J744               < t                     16.191 
ü.lo9j|7ut Oi -Ü.iiCaTj2E üi O.jtttstt- 01 2i2.896 »3.379 " 0.1'j»244 >                   20.492 
0.1>0i<e7.iF 01 0.i2il904' CJ d.^«u42<(d: oJ 11J.3U9 14.J98 0.211626               ( >                        24.1.90 
O.biolC^OF OJ 0.2Jil41lE Cl Cu^lbiiE OJ 19.717 2.817 O.HUflb               1 f                     2«.689 
J.127j7-irC OH O.CeSBOuC 01 •.|»Mtf««1 0* JJ.629 -..234 a.9v.J91               ( 1                   32.787 
J.611037IF UJ j.uj/'.jdr CJ 0.6iJJVj«c OJ U.OVi 1.2JJ o.iV6i4r         < 1                     16.88» 
0.i27j7«a»- CJ -0.aliü77Jt 01 0.J2 7.7>»- OJ 181.426 I8.14J 0.2U144U             li (                     40.984 

•LADE CHORD AT STA 101 
HU«tJkte   «NlivSK «OPCl  AM-»»1 SHIP   UJl     T 43»     CTR     18U  FIT   »00.0    TR   |f 

' J 
0.1712 

-U.22I0 
-J.7«i4> 
3.274^ 
j .o*)v J 
J.1JJ 
3.24)U 

-0.201J 
-0.1311 
0.2187 

t4'>« 06 
14tf Jü 
167< 0« 
l«WI 02 
<'6|t W4 
0»1C 01 
JV- 01 

MM 01 
MI* 02 
e44r 04 
C»M 01 

*J 

J.1460216' C» 
o.tcioooc: C4 

-o.9/7o^j«e OJ 
O.IOJ9t>7Cr CJ 

-0.PbCHW^bt CJ 

J.Jll'.3uaF 03 
O.JlieboJ? 02 

3.l6l2708<: 04 
0.tJll><irr 03 

CT 

0.271J!id2: 0» 
0.71d3J3i; 04 
C.980J1JJ3 Ui 
0.274»i27e 04 
0.1J1'I>21-: 04 
0. J )!>»jt Jt UJ 
C.2 01]J7c 01 
C.^ i/t.ji)j=   UI 
0. HiiHi-  04 
O.if. i*4l   OJ 

PMljr 

J2.'ji6 
107.«79 
2u3.i26 

2.167 
J07.2»4 
68.4U3 

7.'.28 
260.122 
121.427 
67.623 

PSIJC 

J2.>»a 
53.990 
8».»09 
J.»42 

61.4>1 
11.«OU 

1.J6 1 
1J.26» 
1J.30J 
6.762 

CJ/CJNAX 

i.oouooo 
U.26J869 
O.OJollS 
0.101J19 
3.040118 
3.0 12166 
0.00voi2 
0.3 10969 
0.0714S2 
0.0.1169 10 

PREOÜBNC» 

4.C98 
•.197 

12.29» 
16.191 
2U.492 
24.»90 
28.689 
12.787 
16.88» 
40.484 

•LADE CHORD AT STA 215 
MA-vVMC   ANALYSIS  MCiJfL   AM-i6A SMIl»   UJ9     t   .34     CTR     180  Pll   »UO.O     IR  22 

AJ bj CJ PHIJC PSIJC CJ/CJNAI J PREUUfNCY 
0.2«»U476f Ot> 
0.42t84»>E 04 0.»fOT6u4E 04 0.71780»J- 0» »4.0(17 »4.J07 1.003000 4.098 
J.lJ21t>7r C-. U.ie29r>6F Ot 0.24l211>E 0« »i.U» 22.462 0.1»9724 • .197 
0.«,*•.^C7.■r J3 -0.1742317' C-. Ü.tJo711J«: 04 249.»01 UJ.268 3.26011» 12.24» 
3.67ec^8ol Ji -0.JJbuJi4: OJ 0. 745664J': 01 iJJ.»9T BJ.J99 0.104274 16.191 
3.alH7<;cuC 02 0. Uioo^ S£ 03 3.>J7»«2J: OJ «J.222 lo.u44 0.074929 20.492 
3.l4aut67r OJ U.6620J'>SC CJ 0. 74^»116: OJ 02.4/. 13.412 0.1U4011 24.»9C 
0.»!»oo7H-«- OJ -0.2916»» 7' CJ 0.a22alj2l- UJ 312.067 47.••J8 0.0du7i9 28.689 
u.iJ24.'j7r JJ -0.I1C44JSE c U.1112J'J2R u> 276.H4J J4.t>J» 3.14<<9.>u 12.78 7 
C.li-'.lli.'- ü- 0.2»-.2»d7r C4 O.ll.b«»!: Ot 114.J9» U.822 0.4Ju4l4 16.68» 
3.2»J2<.J1£ OJ 0.1»»JJ7»£ CJ 0,*ll*H3Q OJ 14J.J67 14.JJ7 U.04J97i 10 40.98-. 
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HARMONIC COMPONENTS  OF 
CASE  25    V-  111  KTS 

FLIGHT TEST DATA 
n*  1 g 

tim TMIION AT STA 1S1.S 
»UMOHIC   IHflVSII Ml 
pvfxui cm ic LU*O 

llkfi MsmiN JSIO 

O.JOTtwil*   0« 
-0.»ii»ö/e?  Oi 
a.Uo4C09> U 

M 
0/ 
as 

-O.T*«»U<«c 

0.20^7 85.6* 
O.UtUSSwfc 0« 
O.^OislOvS 0) 
O.TT<i8CJOc   Oi 

on AH-»** SHIC   IU0»     r «Ü» cm   uo H.T •00.0 TR  «4 
>     0.O91JCC   04 .. 

1.4« IÜAJ/IN  USiO 

 " ca  

12T04.00 

— «uc— ""    "    OJ" •«Tir- ivtw J MlÖÜfMtV 

o.ucbOTt»« 0« 0.2k2«3t9i M iT.T2l 3T.T21 1.000000 «.Ml 
a.47JiUTE 03 O.IO*»»^/'«  tM 1SJ.119 }*.»»• 0.39«19» 
O.i^SfcJ-.JE CJ 0.32Ji4««1 03 feT.Ot* 22.3*9 0.123109 
0.23<i9S»« C3 O.illHlui 03 122.2TS 30.»*9 U.10»T2« 
O.SIIOi21* 03 0.iitf3«Ja<  Oi ou./w 13.299 0.21299»    ' 
0.lCo<i61jfc Oi O.T'ultMc  02 l«T.R7k 31.311 0.029*60 
O.iJI»098( 01 0.202*1341  U3 U.9M u.ur 0.0 77169 
O.tOUSIlf 04 C.liHiti':   0* ».13» 0.6*2 0.9tUiO« 
O.U>6*TC: Oi 0.ilU6>iE  03 32.IM 3.»79 O.U«J»« Jbloos 
U.il?99l!»E 02 O.il/Sld»"1  02 33T.b«* 3J.Tb9 0.03186» 10 90.909 

1 

! 
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HARMONIC COMPONENTS  OF   FLIGHT TEST DATA 
CASE  26    V-  1/3   KTS     n-  1.15  g 

RUnC FEATHER ANCLI 
IWMCMC   «NilVilS NPWi  AM-so»       SHIP   IJJ*    T MS    CTR    m HT  iOO.O    TR 11 

0.«J2 
-J.iJi 
-0.»JJ 
ü.iJa 
O.olJ 

-0 . 3d-. 
-Cl.Ul 

-i).si» 

53<iJ.r   01 

Sfj^t-Ol 
TCiil-Ol 

TC6»f-02 

»Ifif-Jl 

M 

-U.«*«II»:IE oi 
-u.J^iu;««« cu 

U.96S8?J«E-e2 
-ü.»U«oVdH-Cl 
•o.<iiot/ürc-üt 
0. JJO»*06>-CI 

-0.1 fOlTu'IC-bl 
-o. i^io^se-oi 
-Ü.4c7i)U5li-ÜJ 

CJ 

O.OO^JSJTC 01 
O.-tii/jüiai ÜJ 
O.'i^jrji^'i-Ul 
0. UVt>li2e-01 

0. ii«r]air..oi 
0.l/J<>^O)P-Ul 
o.ir«4>jr£-bi 

PHUC PSIJC u/cjiax J PREQUfNCV 

311.4M 111.41« l .000000 9.16 7 
2^.1bl llt.itl U.O 77629 •.111 
169.706 »O.Ub'J 0.009010 12.S0C 
itiJ.tth T».23a ü.0b4«T0 16.667 
tlit.-jji 1.J./01 Ü.OObd»* 20.«31 
BJ.TO« U.^il J.0U»457 2S.00C 

46d./u5 JH.186 U.0U2H26 29.167 
22}.V^ il^fi Ü.0b2il96 13.33J 
Id-;.880 10.ill 0.0U1S42 37.!>ÜC 
lif.^i!* li./'M O.OUIuM 10 91.66 7 

SMAFT MOMtMT 
«4»i:NIC   /NMVSIS  »WFl   AM-S6A <H|P   1009     T   .0»     CTR     252  PLT   SOO.O     Til  36 

-O.iTTc. 
-J.349« 
-0.9166 
-0.7»i7 
0.9'.7J 

0.SO70 
0.220» 

-0.32!!'. 
-ü.ilb.' 
-O.Jl'.l 
J.12B2 

J 
CVtf tit 
tlkf 04 
.06' OJ 
«161 09 
IM 02 
ii%e u9 
19*1 U3 
Hit 09 
ts.r cj 
7l«>f 03 
fOOF U3 

N 

O. lt7o»06E 06 
-0.1J790d2c I«. 
-O.2(019JaS C» 
0.139ab>2E C9 
0.«994496« C3 

-0.1089240« C9 
•0.9l67Ji9E 03 
j.iuwjo: C9 

-0.9964910'   03 
-0.'J8HJ8J=   02 

CJ 

0.1292 
O.iJS» 
0.2432 
0.UJ1 
0.4141 
C.UJa 
0.J2-14 
O.llbl 
0.4)74 
0.1620 

jUn 06 
917«: 09 
073* W 
3.1a.- 09 
219£ 09 
Hit 09 
l»«| 09 
770' 09 
84 7: 03 
lt»l 03 

PrtlJC 

108.770 
236.J90 
249.909 
8U.124 
9.412 

281.411 
187.2ii6 
llb.4uO 
237.67« 
322.J93 

PSIJC 

106.770 
118.194 
89.168 
21.431 

1.902 
96.919 
2u.74i 
19.4oi 
26.909 
J2.2J9 

CJ/CJMAX 

1.000000 
0.013326 
0.233441 
0.011282 
0.091374 
u. 00 990 4 
0.02u999 
0.009340 
0.009729 
0.001309 10 

PREOUENCV 

9.167 
8.333 

12.50C 
16.667 
20.833 
2S.0UC 
29.167 
33.333 
37.40C 
91.667 

•(▼CM LINK TENSION 
llS«4*»i:   /N'lVSIS  9u( cL   4M-46» «HI»   1009     T 904     CTR     2S2 FkT   400.L     TR   It 

*J PJ - cr PHUC PSIJC CJ/CJMAX J FREOUEMCV 
0.22«U«bt 03 
0.310*t42r 03 -0.2920303« C2 0. tll6Ju3F OJ INS.377 165.377 0.66130« 9.16 7 
O.J3J8C3J: OJ -0.3107978E 03 0.<4ul018: 03 il7.0>9 148.427 I.OOOOOO • .113 
0.9299ls3r 01 -0.23^1208!: OJ 0.2323u4j; 03 267.711 •9.239 0.409J2T 12.40C 
J.4Jt8t92E 02 -0.6690647F Cl C.33490Ja<: 02 232.696 58.162 0.183162 16.667 
0.1b44»t3r 02 -0.14C1619r C2 O.JIJiJ IM 02 2>I2.1I2 ■•0.922 0.087965 20.831 
0.9037*«oF 02 0.3J2402e<: 02 0.bb82d23: 02 U7.172 21.194 0.196420 24.00C 
ü.B820«20b 01 -0.2188721« 02 QUll/lo^r 02 290.041 34.916 0.041738 29.167 
0.1i9i.4jr 02 -0. J6t68iOr CJ 0.J4O41J)° 02 290.119 16.264 0.084620 31.331 
J.24 7UC24E 00 0.72 764811: 01 •tfitttt«1 01 92.023 10.224 0.014969 17.400 
0.1u49C0xE 02 -0.1837211« 01 0.1b691>0: 02 343.681 14.368 0.0 36496 10 91.667 

FIXED HUB FLAP AT STA It 
NkR^MK   «fc'LVSIS NOn£L   AH-46A SHIP   1009     T   905     CTR     252  «LT   400.0     TR     1 

»J •J it " PHUC PSIJC CJ/CJMAX               < 1            FREQUENCV 
0.19T1S96E 04 
3.2-.12t2br 09 0,2868700« C4 0.2378994« 04 49.89/ 99.89/ I.OOOOOO 9.16 7 
0.2.98 720' 0» -0.l8o78-.ll C4 0.1d8192%£ 0» 27U.889 136.999 0.643400               i t                       6.311 
0.77«bJl*- 03 -0.66C298C« C9 0.6e980JJE 0* 263.291 •7.769 0.210919               J 1                   12.500 
O.I42049M: 09 -0.99022 90: 03 0.1819497« On 213.073 5J.2b8 0.061029               • •                    16.66 7 
5.144119J« 09 0.9S0j677t' 02 0. 14>92>d« 09 3.ol6 0.723 0.04J984 i                    20.631 
0.l1S.I»99r 03 -0.5132992« 02 C.2jj-t32a« 03 190.949 47.*92 0.007116               < 25.000 
0.644712bt 03 0.«18b49<i« 03 0.77«073t- 03 197. OJ 2I.Jbl 0.027026 7                    29.16 7 
0.4649iSjf OJ -O.420/081E CJ 0. r6j7912<: OJ 317.J45 34.669 0.026702 1                    11.111 
0.1094^19« 03 0. l(6004<t« C3 C.<t012S91: 03 79.141 8.239 0.01J937               < 7                   37.50C 
0.2J88984E 01 -0.14«90l9' OJ 0. 2621233 i 03 322.821 32.262 0.009104             1( )                    91.66/ 
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HARMONIC  COMPONENTS  OF 
CASE   26    V-  173  KTS 

FLIGHT TEST 
n-  1.15  g 

DATA 

r i ii(0 HUB fHoan AT $T* II 
H«i"MC   «NtLVSIS WOil   «H-S6* SHI»   1004    Y «OS     CTR     iii  FLT   »00.0     TR     i 

n N -     CJ - " PMIJC PSIJC CJ/CJMAX             J            FM0UCNCV 
O.S2d7IJK Ü» 
J.iHiVIll' M O.USsoSCf üb O.IUSiOJE Ok **.<>*• 82 .9S« 1.000000 4.1*7 
U.lu^ntüit u> O.JJluSlor C« Arnims Ob 16.7*1 a.190 0.09l6Si              , 1.111 

-Ü.U»lT?»r Oi -O.I»0lllH' OS Q,l')tkt4M 05 210.1 Ta 76.72;. 0.l67(sl 1                  12.SCO 
OAUbCtl- Oi 0.l»4ie/l^ US O.liiitits U* (»S.^S 21.071 0.0111SS              < k                     16.467 
J.lb62sj:r 03 0.1<tCT41Jt OS O.DlSj.U 0* «S.TSb lu.9S9 0.01JS91 1                   20.B1} 
3.u/»tiir 04> -a,i<imttir- Q<, O.i^ltJJtl 0* 102.181 !.J.197 0.011700              < k                    24.0UC 
a.iJUMti 0« O.i^cfbOJl bJ Q.lJi'i'jii". US If.bSb 2.921 O.OO'IIIS '                    29.167 

•U.V««8C^Uc 01 -O.imUSE a ü.IOJIOJ'>: os 194.iH9 2S.92S 0.0011601 1                   13.111 
•J.iiknH>il* 01 -O.i'.ilit'i' CJ Q.itiiiili: ui ill.1»», Zi.Jlu O.JO<b02 »                   17.»0C 
-O.lfmjM-r Oi -a.^M4Sb*r uo 0. 1<«?I}(II)C 01 IbJ.UUS iH.ooa 0.0^610            .0                    SI.667 

■LADE FLAP AT STA ISO.t 
M»«^NIC   AMAIVSIS NVMi   AH-»** SHI»   UO*    T SOS     CIA     252  »IT   »00.0     TR   I« 

AJ nJ a PrtlJC PSIJC CJ/CJNAX             i 1            MEOUENCV 
J.9«ot>.b2< 0-. 
O.SBbiJSlf os -0.2*7671 7t Ot C.'>Ui0s92^ OS 129.19* 129.19* 0.91779» I                     S.l*7 
J.217!i6lbF Ot 0.»C79«01E os Q.*l»»>')'tc OS 112.69« »».1S9 1.000000               4 t                       8.11» 
O^ilsSlF 01 O.l«2J603f 0s 0.18SUOJJ- OS 00.«sr 26.9»2 0.249850 1                  12.»OC 
d.7)2SS17il 01 0.2sl9a0>£ Cl CJOJJ-MII Oi 20.1S2 ».Uo 0.11052»              I i                     16.667 
^.lajfiti' 01 O.SSS2'<9lt M '  0.7l6a2/J; 01 171.lOu IS.621 J.127770               ! >                    20.811 
0.i<iO*<i2i7 01 0.se369ie'i 0) 0.7>2<t2ste OS »■.1.762 21.627 0.12221S               < i                    25.00C 
J.21J7S12F 01 -0.2S64292): Cl 0. l-.itdijl': 01 22b.96» 12.281 0.055788 f                    29.1*7 
O.ribilSS' 01 -0.175SÜ89' C3 C.iiluaUl 01 1^8.701 si.oas 0.05S8S7               1 1                     11.111 
J .12olC23t 01 -0.17S77J»^ 03 0.21)4U1E ul 21S.9»2 26.10a 0.0J566»               1 »                    17.500 
0.202110» 01 -J.l>i0SS9« Cl 0.2778364' 01 116.72* 11.671 0.0S5112             l( )                        SI.667 

•LADE  FLAP AT STA 17* 
nUvoNlC   SNKLTSIS HrOfcl   AH-»*A SHIP  1JJ9     T  SO»     CTR     252  FLT   »00.0     TR  »0 

u SJ CJ **    ""    " PHIJC PSIJC CJ/CJNAI J FRECUINCV 
J.l*03t7lf OS 
U.SJS75|0f OS -0.*«Bl*<iCF OS a.*is29o*c OS 109.651 109.*»1 1.000000 
O^lBSiWl. Ot o.svtx-tsr OS O.JJ21SltE os 11».S2) »7.712 0.8 70112 
0.2.<5S3.( OS U.17828JSF CS 0.2851501« OS 18.699 12.900 O.SS9»»i 
J.*81nSe7r Ul -0.76su082f 02 g.6161118c 03 186.191 So.»9* 0.108170 
O.IWOJO.C 02 O.jOiiilof Cl 0.1|j«8t>C 01 10b.S99 21.100 0.0S<««b9 
U.241SS3(.F 01 Ü.2111Ü0U Cl 0.J6S11.2S 01 ISO.591 21.Si2 0.0 57SS0 

■0.670S7UI dl U.S525002C Cl O.ISIWIS: 01 ISO.511 20.07* 0.117010 
• •liWV*«M Ul -a.t.7t9>l7i •J O.Ji Ibl »IE Ul 2it.672 29.11t U.082!t»2 
J.1135!7S= ul 0.t5SS67Sf Cl 0.3115257; 01 178.801 14.8*7 0.0S9SS5 17. »CC 
ü.2J5et7^l 01 0.1«'>29tSk 01 0.JJ21862* 01 lsl.2sS 1S.12S 0.0S7671 10 SI.6*7 

BLADE  FLAP AT STA  20S 
MAiMJNIC   «NAIY&I» <«pntl   AH-)6t SHI*  1009    T sO»    CTR    252  FIT  »00.0    TR 20 

AJ N CJ PHUC PSIJC CJ/CJHA«               J             FREOUCNCV 
0.*5«<2WF US 
1.1215tS7c os 0.»1007011: OS 0. 6029011< OS 122.227 122.227 1.000000 «.1*7 
o.2*i6ssdr us -0.2b911«l{ OS o.>7iis«ai OS IIS.19* 157.097 0.622502 8.313 
J.1211I07F OS -u.iouoodbr Cs o.i>,in>i OS 20».1*7 68.389 0.5S8S1» 1                   12.»OC 
3.5642Sb8t 01 0.119658»C SI 0.'>1692«J: 01 17.516 S.179 0.098999               I i                      16.667 
3.2S4IFtir 01 ~-0.1132Sti: :i 0.282571>; 01 208. US S1.627 0.OS686S >                    20.831 
J.27b6tS8« 01 0.*755%9S( 02 C.24S7dSt- 01 1**.277 27.711 0.0S7211               < b                    2S.00C 
0.I928215E 01 -0.27S391U Oj O.IJJJO/»' 01 10b.09b SI.58» 0.055620 1                    29.1*7 
0.1*69S4BC 01 -0.68SU7<7£ 02 9.U42SS»? 01 119.7b7 t2.S71 O.O330SS 1                   11.113 
d.l847S15C 01 0.19750t9; 02 0.141904i- 01 11.829 1.11S 0.01216U              1 »                   17. »OC 
0.l442lldr Ul -0.18c5229r OJ 0.22156S1> 01 10S.S10 10.SS1 0.017907            l( )                    «1.6*7 

202 



HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE  26    V-  173  KTS    n-  1.15 g 

iiAoe nip AT STA m 
•iUWHti   *»Ul.ySli NCltL  AM-56* $HI» ua«   r .0»   CTR   «2 rtr soo.u   IR   « 

»J 

-O.bSoDSil« Ji 

-O./JlOlSCf Ji 
-0,2Jit<J<.e 02 
0.eTi/H12c>r JI 

-d.liU2f^( Ui 

Ui 
OJ" 

bJ 

•0.7724102« OJ 
-0. 1022270r 0* 
-0.1^1J»24= Oi 
-Ü.1Ü246'42£ Ci 

O.OtT-.d-.O. 
-o.ieioatidi- 
-0."i»!U"»J2c 

-o.ijisjos: 
-O.J}|7iJ»C 

Oi 
Oi 
Ci 
Ci 
02 

■IAPC HAP AT STA 270 

0* 

CJ 

0.)i)a»k4« (H 
0.2IJlji7c 
0. i<.j|17j = 
C.iirri7»: Oi 
0>iailt'>tte. Oi 
O.HUtt»'. Oi 
0.r2«JiliH Oi 
0.«42idllC Oi 
C. li2J27,c 0} 
C.lint>4ic Oi 

WUC 

!0>.0*1 
i'.o.ivo 
l«6.2!>i 
i)0.428 

"IV0.47Ü 
iii.2c>a 
is-..*«* 
2b7.17l 
272.«»12 
l9b.Ult 

RSIJC"      CJ/CJ«*« 

105.0*1 
170.19» 
*k.419 
«2.00 7 
ia.ü9« 
22.211 
»•Ml 
ii.}9o 
M«M4 

0.903922 
0.610)21 
1.000000 
0.106184 
0.133189 
U.24i»il 
0.193290 
0.1)2109 
O.OJolib 
O.Oi/SUi 

MtOUCNCV 

«•1*1 
• . J13 

12.50C 
lb.661 
20.113 3 
2S.00C 
2«. 16? 
3.1.333 
3 7.50C 
«.1.657 

SHIR   MM     T   ,05    CTR     252  FLT   SJu.ü     T«  2« 

»J BJ 
-j.i3v»i»sr Oh 
0.1032)»'' 00 0.13V2361* 
J.li'lofO.'t OS 0. »7(»<»S70r 

-J.2v».lf4( 0* •0.5<*297ir 
-U.2lb»|7<« 03 -0.1U2H-,',- 
-J.2j'.S£0i: 0) •0.<.79774l' 
•tf.blOO<l>' Oi o.b*li<*ili 
•0.7451262* Oi -0.2l742r>» 
•J.3»«»7'iU 01 -0. 702il7o7i 
-J.15ti«4»< Ci •0.67l*729E 
-J.15V0J22I 01 -0. 113043U 

OJ 
C3 
d 
Ci 
BJ 
0> 
03 
Ui 
Oi 
Ci 

CJ     " 

0.10-.lS4d! Ot 
0.16M514C 0« 
O.HtJJ-K,' 00 
0.2)4^621:   Oi 
o. j.'jiiio: 
O.uNliii- 

0.7i'«51.2' 
0.« lt,7l «j 
0. I'jlOui: 

C.«2«02i3i  Oi 
Oi 
Oi 
Ui 

PMIJC 

7.62T 
19.929 

191.271 
201.286 
2<>u.a^i 
127.Ii8 
Iti.iM 
202.9jb 
<5l.u50 
21 j.'.l'* 

PSIJC 

7.627 

bi.757 
»1.322 
O'.ibj 
21.190 
27.90i 
1J.J0J 
^7.7b2 
21.J02 

CJ/UMAI~ 

0.302501 
0.5565/7 
1.000000 
0.0 76750 
0.1/1275 
0.223301 
0.2/1121 
0.259601 
0.16ii52 
0.0601/6 10 

MEoUifcCV 

«.1*7 
11.333 

12.S0C 
16.667 
20.bii 
25.000 
29.167 
)i.3)i 
17.50C 
01.66/ 

IIAOC   eilORD AT  STA 10) 
HA.OMC   iSUVSIS «fOcl   «H->b6 SHI»   1JJ9     T «OS     CTR    2S2 RtT   SJo.O    TR   IT 

3J 
j.2o5rtiir 06 

•><.7.2iilbi' Ci 
J.TitJSJb- 00 

•0.8u2il52T 00 
J •3at.i22.ii uO 
O.äi>o.-<7;c 0)' 

-0.24^0055' Oi 
•<).6ol<0t9: ui 
J.60777   tf 02 
0.52>»0it>c Ui 

->i.09i.i..ut 0) 

OJ 

0. 5b0ü6u/r 
a.l91ii2SF 

•O.Si3rt520K   00 
-J.lb501Ü2t   00 
-O.)7C8i2 0,-   C3 
-0.52J6olor   03 
-O.lOdSboOe   CO 
-0. 1319171'' 
0,Ot9185il: 

0. i25'>65<tf 

lit 
C3 

co 
Ci 
Cl 

Ci 

0.>JOIJ3#« OS 
0. lini-ij- 06 
0.12/1157' 05 
0. iubblide 00 
0.40IJ122': 01 
0.jtl>tiit Oi 
C.loIJ2J>: 00 
0.132J5/2J 00 
a./212/12- Oi 
0.5«i5/2Ji Oi 

ONUt 

90.730 
1.040 

227.2/7 
iOi.bbi 
ilo.792 
201.851 
205.027 
272.bid 
02.727 

106.;i7 

R5IJt CJ/CJNAI 

90.736 
3.705 

7>.759 
85.916 
67.158 
00.309 
35.361 
30.080 
O.707 

10.670 

1.000000 
0.130008 
0.2 25300 
0.103991 
0.016681 
0.010628 
0.0^9001 
0.023010 
0.012/db 
0.0 10522 10 

PKEOOtNC» 

6.1*7 
8.93) 

12.»OC 
In.667 
20.Mi) 
25.000 
29.1*/ 
)3.))) 
37.50C 
61.667 

•IAOC  CHORO AT  STA 25S 

SHIP   1JJI     7  >05     CTR     252 FtT   500.0     TR   22 

AJ 
-J.2/6utCoi ui 
0.12335UI C2 
O.lolMEOur UO 

O.a.'iiOi*-)!' CO 
3.lB7iO-JUf 00 

-0 .&.>..^')it' Ui 
0.2O39I0UI 01 

-O./lO-J.'^t Oi 
0.3bbloi-<: oi 
0.3s3i/Jlt 03 
0.l25d7Cjr u3 

«3 

0.68«lR59c CO 
-0.1002«59r U3 
-0.1)2U2)F Co 
-0. i51l7g/r 
■ J. .'düj JUJ 

03 
01 

-O.too'<6iar  C) 
•0.23/17101 03 
-0.62166027 CJ 
O.USJiSSc Ci 

•0.a5Slaob: 02 

CJ 

C.1«9186/>: 00 
0.1025/6*,3 0» 
0.2bd2d8«c 06 
0.19aiSO/e 00 
0.21 I lubl : Oi 
C.251J21«i Oi 
U. /o looiOL ui 
0./J|j/«i: Oi 
CltUJiiiC ui 
l*lltTlf|] Oi 

PHUC 

89.920 
350.353 
2U9.503 
30 3.500 
2'>..'' IO 

i2o.d5i 
19d.oo9 
100.511 
l/.OU/ 

325.513 

203 

PSIJC 

«9.920 
177.177 
69.830 
45.886 
'jj. Id» 

So.102 
2H.350 
3/ .'JOO 
1.903 

32.551 

CJ/CJMÄK 

1.000000 
0.1b03O5 
0.301701 
0.2l9e9b 
0.023996 
0.0<8i20 
0.080285 
0.081150 
0.000850 
0.0 1/065 

FREUUENCV 

6.1*7 
8.333 

12.SOC 
16.667 
2U.633 
25.00C 
29.16/ 
33.333 
37. 50C 
01.067 

1 
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HARMONIC COMPONENTS OF 
CASE  26     V- 173  KTS 

FLIGHT TEST 
n-  1.15 g 

DATA 

nim TORI I ON «T ITA 111. I 
HiH^UNK ANllYSIS MOCfl Art-5«4 MI» kon   r «o>  cm   2S2 FIT »oo.o   TU ♦* 

u • hm ,.     — gy- "***—■* ' —ej ' >MIJC nuc'~ CJ/CJ««               J HHUINCV 
ü.4?i*3l6F Oi 
0.2*711*0.:! u« 0.22J74KF c* O.iltiWut 0» 4*.«1« Jk.«l9 1.000000 1                  «.UT 
U.lN9l4*<r 0« 0.202»7<«M 0« 0.2710«iff M lil.*M 6>.42J O.liluM               , 1                  •.JJJ 
0.21(1«2T* Oi O.2i6(tSJ0t 0) a.JJ«JII7C OJ 11».IM «».OkU U.UMlt«               1 1                 12.S00 
O.lifJ««?« Mi -0.2t>9l»(:- Ci 0.2>i2iJ4G OJ 2i*.*(H 5».601 0.0*7970              « t                   16.667 
0.77i>ei<.e 01 -0.4S2JIJ2? C2 " 0. 71*11(1*« OJ" ~i»i.02» "" 70.»0» a.2IOM>              ! i                    20.6)J 
tf.2«»;104F 0) -0.470IO31F OJ 0. »>>»oi-«i OJ J02.2U »■>.JTO O.IVIl«»              ( i                    li.OOC 
C.SilJfOo« Oi 0.2«0i2)7E OJ 0.oJj>»«i»i Oi 1>2.«1» ti.lf» U.1M«22 t                    2V.167 
ü.JüSi'SJ! OJ -U.J7«bOI«F Oi 0.<il-'J.lJr Oi 2«'i.ll02 37.ISO 0.1I»9«T              ( 1                    JJ.JJJ 
a.6^JitSb{ 01 -0.k2S2iÜ6F C2 Ü.5id»l«.Je 02 27o.76» i0.7»2 U.U14147                ( >                    i/.iüO 
0.«02 7 7VilF 02 -o.iiitsiorr C2 O.UUill? OJ 2<»i.UUI 24.101 O.O27(k0            10                    41.667 
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HARMONIC  COMPONENTS OF  FLIGHT TEST  DATA 
CASE   27    V- 173.5   KTS    n-  1.22  g 

RL*PC ftAVm AttOLE 
HA-ij«,!;  iNMiVktt •HMfi AH-'XI*      SHI» lOJi    I tii   cr»>    ^s« fir wi.o    i.<   n 

AJ 
i).6,<.»ci<.r wl 
«•«MfM«* Ü1 
.).ilT,^|7' JO 
J.«>4«lT«<>» -Jl 
J.k'ttfTJtn- •C2 
i.ililHii*. •01 
<t.ii*H.'Hi* ■ül 
D.SH>tc«- -0) 
d.4j»<>}/a •J^ 
J.22>iT2->e ■Ü2 
ri.lOuT^Sir -01 

HJ 

-0.O41TÜJ'-   Cl 

o.itttur.-ci 
O.lCiWtW-Ci 
U.ölSi/Of^-Ui 

-O.P6!»lH<r-C2 

CJ 

O.tiliilJC  ud 
o./;.s/'.i:-oi 
C. MMi/r-Üi 

o.iJi/i<jn-oi 
0. 4iMi.>i'--Ur{ 

o.iif IVU:-üI 

•»HIJC PSUC CJ/CJHAX               J FRfOUiNCV 

JU.^I IU.^1 1.000000 I                     4.1i2 
222.««■ 111.«49 0.07I2>«              i •.2*4 
i»«.»J« Kl.iOi 0.0121)7 )                    12.J97 
IbH.^ol «2.117 0.001173              ( 1                   1A.S2« 

d.872 1.774 O.00-.i36               t )                    20.661 
I2b.4>l <1.070 O.OObUtt«               t t                  24.79J 
tt.Jli 12.«Ji 0.0U1U7J f                    26.92* 

174.»".T 21.«Ol 0.001142               1 1                    ii.Oit 
10«.6/) U.slu 0.001462               < 1                    J7.l^C 
J20.971 12.097 0.0022S9             1( )                    41.122 

SHAFT MOMENT 
«Mit-   Ui)!     r   .O'i    CT«     ft* «LT   WJ.Ü     TB   36 

/J U CJ FHUC FSIJC CJ/CJNAX              i MfUUCNCT 
0.79i6(4Sr 04 
J.64477I|r 0> 0.II196%6F Ce o.iiim«: Ou 121.96t 121.96« 1.000000 4.112 
O.lioOSk^l Oi -o.i'»4j;<»j': C4 C.21i»40«F 0. 24».><«2 122.771 0.0161*0              . t.264 
0.11)4<46c 04 -ö.27*9»»9': 0» 0.2771<il<: u» 272.34» 40.712 (1.210020 1                   12.397 
0.1206134' 04 o.ifc&iiae 04 0.217^42: 0« 123.7M iO.lli U.016449              < .                    16.42« 
d.3S4-.l7lC 04   ■ ' 0.277S174': C4 d.tjtiiiit- u« if.6/3 7.>3> 0.0i44üi              1 \                    20.661 
0.*6ij3e->E Oi -0.41«2466c C3 o.t)402*i; Oi 229.019 311.170 0.00419*              * i                    24.793 
j.Jlit MM Ji -o.llioaiti' 04 0.3ilJl»4* 00 19>.u09 2a.il6 0.0 240*0 f                    26.926 
3.ii*jtiil 02 0.4 7C99«(|r 03 a.<>7/>72i: Oi d>.i20 10.66!» 0.0034*1               1 1                    3i.ü4« 
o.motfuF 04 -0.7S44C09£ 03 o.iiu7/>iie 04 213.^74 23.719 0.010363               * 1                    i7.UC 
J.226b4lDF OJ O.SlC96J9r Oi 0.j»'l970r3 03 66.060 6.60(1 0.00423»             1( 1                  41.122 

i 

»ITr-l LINK TENSION 
HA^'NIC   AN'lYSt » 9(w\l   \H-'it.t. SHI»   IUJI     T   .Oi     CTR     2Si> HT   aJJ.O     T«   11 

-0.24*4 
•O.302i 
0.3io4 
0.1141 

-J.670ft 
-j.IWi 
•0.44>.U 
-0.10*3 
0.103« 

-0.2167 
3.1134 

J 
24dr 
792« 
KM 
4*4r 
cior 02 
tlu1" 02 
43«F 02 
734» 02 
4U'<e 02 
u/r oi 
714»   C2 

Ci 
Oi 
03 
01 

14 

■0.447194SF 02 
•0.3247422* 03 
-0.22S6426E CJ 
•0.4SO64*c 02 
0.4S013s2r CO 
0.:ji*443! C2 

-0.1916430L 02 
-J.J'.6'.467l: 02 
0.2363»73r C2 
0.e7Cil96F 01 

CJ 

0. 1U4672S 01 
0.<iu7»*lu3 01 
0.224*44»F 01 
0.*3i2jj33 02 
O.Jl.MuiT 02 
0.r3Jfi72S 02 
0.22J2111^ 02 
0.1l.li.7c 02 
0.23/34*3« M 
0. ItUJi^f 02 

PHUC PSUC CJ/CJNAX J FMOUENCT 

147.391 197.191 0.6 776»« 4.112 
316.012 14U.J06 1.000000 «.264 
270.234 90.39» 0,441659 12.197 
246.410 »4.102 0.17*20) 16.»29 
174.147 14.614 0.067106 20.661 
113.0 70 22.17« 0.1S62a7 24.791 
24 J. 419 34.360 0.04709» 2«. 92* 
2*7.332 36.163 0.067166 11.0»« 
44.239 10.4*2 0.040760 37.19C 
17.4*6 3.749 0.010461 10 41.122 

Ft SED HUB  FLAP AT STA IS 
MAKIONh    'N'l»SIS HÜfV'i    AH-»«« SHI*   1J04     T   40»     CTh     2»6  FIT   »00.0     TR      1 

*     AJ '   * 
SJ 

"   • CJ ' PNIJC PSUC CJ/CJNAX 
0.9944770F 04 
0.67l6t44F 0» 0.2«»42«lc 0» 0.243223J2 0« 103.2.2 101.242 1.000000 
0.2l46f*OC 04 -0.20»I9«4« C4 0.2Jdi2Ja« 04 27».474 1)7.4*4 Ü.703610 
0.2414224« 03 -0.*1«7207C 04 0.63434»»« 04 2u7.36» U.21tOS« 
0.1941(44* 04 -0.1043633? 04 0.22 3*414« 04 204.240 0.0 763»» 
O.l602k30l 04 -0.4«l4321c 01 0.1ol20«J: 04 344.rv2 U.0 4461* 
0.74«)«40r 03 -0.704<34»i 02 0.101»331: 03 144.424 0.0 2713» 
0.1046771! 04 0.3971633« 01 0.1166'««7! 04 160.044 0.0147«1 
0.3«l6S2cE 03 -0.7fc«219: Cl 0. Jj<41i2e 03 244.4 7* 0.024211 
O.liJii'J.E 03 -0.2l»t764F C2 0.1314ii3E Oi 184.37« 0.004401 
U.22«1414* 01 0.2»«12*7e Cl 0.3V.-.U3: 03 4*.»24 0.011744 
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4.112 
«.264 

12.197 
16. »2« 
20.661 
24.791 
26.42* 
33.04* 
17.19C 
41.122 

mm t*m 



HARMONIC  COMPONENTS  OF  FLIGHT  TEST DATA 
CASE   27    V-  173.5   KTS    n-  1.22 g 

1 

riVfP MUl CHOftO AT ST« II 
H»HO*i:   »Ml vM« «ir.V.l   »M-46» iMlP   UJ'      T  *ü)     CTP     /r>fc   FL'   MC.O     1H     > 

»J 

-j.iis<««7i: US 

•••«rl>»M*l Oi 
-U.lltutJif J« 

«J 

-0.l72ij»lHr 
••t*M«yfi 

-o.isc.ij/r 

W.t'.iÜ&'ibC 

-ü.3JÜ3JOWt 

C5 
Ot 
c«. 

CJ 

03 

CJ 

3.ijj»jri! (to 

O.^JJlaiJE 05 
O.ZTHfilz  0« 

0. I <>1>»JJ   (J. 

0. Ul M*4I 0« 
O.UltMo: 0* 
0. *d'il-tt «:   Oi 

■LAOC FLAP AT STA ISO.S 
«»'«^."«IC   »N-l*SIS «r.r''.   fcM-iuA       ?MI>'   IJO»     I  *0,> CT« 

•MUC •sue CJ/CJMAI J »MQUENCV 

80.2-.J ll0.2«O I.OOJOOO «•ua 
dt.Til ii.i»-» 0.09iO»S «.269 

UU.lil 78.717 0.191790 12.197 

71.«11 17.•»*! 0.0?>^J9 16.^9 

*^.U9 «.«.JO 0.0 ^«i«^ 20.661 

JO^.SJl Sl.!.9i U.0179«! 29.79J 

yji.bio >1.2i* 0.0170iiu 24.92 6 

Ibt.tll l<>./«<) ü.00<»«9* ij.ose 

17».IM» 19 .<.<.> o.oiu^n i7.19G 

iH.Vll iS.997 Ü.Ü049ÜU »0     . 91.322 

«     r«  '^T S.OJ.U T^   19 

 /J 
J.1037:St,E Ci 
0.$l«d<ltlJ' O« 

-0.^7*711.1 09 
b.699 3 39 U 02 
).S>9>«t07r Oi 

-J.62l)55-r 03 
-O.SoJiM'.': 03 
-0.97>»7tor 02 
j.<.jMje/Jr Oi 

-J.ll->lia-.r 00 
0.2.2iS!>or 03 

•IAOI FLAP AT STA 17k 
HAKOi.lC   AVlYSIS MLOil   »M-loA 

BJ CJ PHIJC PSIJC CJ/CJMM 

U.279i9>Ss Ct ••«fMMfl 09 iJl.o86 iil.686 0.939619 

0. >6t<t0^ir 09 0.6i'MiOl> 09 116.22« 58.112 1.00000u 

0.1t627uül: 0« O.l6j920<li 09 H7.e09 29.20i 0.^63612 

0.2jlJ9i7L 03 0.a4l7./lJ Oi l4.iJ9 3.83» 0.191301 

O.l'j^'.^oH' 02 0.b221t2J: Ui ila.'j'io ff.m 0.09862 3 

0.«777«22t Oi 0. 73di^.2: Oi 139. »02 23./uO 0.1167»« 

0.17 75f.<!r Oi Ü. iiO^.i« 03 2S».M2 36.»02 0.061819 

0.8!>1^7t9r Oi 0. «9 .90 72^ Oi 398.969 93.621 O.0 7O»27 

Ü.ltt97U9r II 0.1 Ji7711' 03 2a9.8i9 24.982 0.017279 

J.7JU-t^lr 02 0.2>il«)2r Oi >*t.<«l i9.i2i U.090132 

1 
Oil   AM-ioA SM p mit   r »o» CTA    t>« HT 500.0 T«   SO 

FRCUUfNCV 

9.132 
8.269 

12.397 
16.»2t 
20.661 
29.T91 
^8.926 
3i.0»( 
37.19C 
91.322 I 

0.1i>3 799>F 09 
0.9«2J792f 09 

-J.272>»SJf 09 
J.l»8)l97r 09 

•o.»2»rr8'<f 03 
-o.9-.i:90ic o2' 
-0.199oi2Jr. Oi 
-j.8jöi?Jür 03 
U.9o969S/( 02 

-J.2697963' 03 
-d.2120298: 03 

BJ 

-O.S0213»9{   C» 
0.9 7(9»'J8?   66 
0.1»»3S39f   C9 

-0.»686631:   C3 
"0.»J886i7r 

0. 729»3J7(; 

0.3o*l2l6F 
-0.9ill8il' 
-0.201855>r 
-0.17299 7»« 

Ci 
C2 
C2 
C3 
CJ 
CJ 

CJ 

0.6S2»910C  09 
O.)7l0663€ 09 
0.221 »99 JC 09 
0.77.i»i7e 03 
0.167799ie 03 
0.^119733: 03 
0. •4J71J2 1' 03 
0.9330819': 03 
0.3129207? 03 
O.ltMjOltC   03 

PMIJC >$TJC' CJ/CJM6X J MIUUENCV 

312.639 il2.a39 1.000000 9.132 

119.690 »9 .820 0.107316 •.269 

99.923 19.808 0.32»l»r 12.397 

2^7.23( »6.309 0.113973 16.52« 

U9.1il 29.8^6 a.029»77 20.661 

1»9.872 2o.6«> 0.0 310»9 29.793 

177.919 ^».39» 0.118298 28.926 

276.l»3 i*.»19 0.063»3» 33.OS« 

217.329 29.197 0.098773 37. 19C 

^19.070 21.90 7 0.090089  10 91.322 

•LAOC  FLAP AT STA 20S 
(••«I.^IC   tN'l»SIS 9rC,=l   AH-30A 5HIP   |.>09     T   .0»     CTR     256 ^tT   »Jo.O     TM   20 

AJ 
-0.«3»«t88lr   09 
-0.39/0291^   09 
3.li1*ttbf   09 

-O.3078»36r   09 
>).»797t2S«   03 

-J.li4^«2>rOJ' 
-0.1 768977«   03 
0.9116218'   OJ 
l).2793tll!   03 
0.136277eF   03 
0. 12202'9'   03 

' BJ 

0.»215093c C9 
-0.2332939« C9 
-0.4 706969= 09 
0.2»379l(:* Ci 

-0.29709725 C3" 
0.»3t'«99 77 02 

-0.1bl6u»»E Ci 
0.l9J»9jCe Ci 
J. 10«03»3t 03 

-0.32»9BltE C2 

CJ 

0.62^91 »2* 09 
0.397»71uF 0% 
0.39198*9« 09 
0.6*12x02; 03 
0.3922600« 03 
0.1J«JM>= 03 
0.■•278712': Oi 
0.31«1221F. 03 
0.1719-.»»? 03 
0.Wo2-i.Je  03 

PrilJC PSIJC CJ/CJNAX J PRMUfNCV 

123.6-.1 123.691 1.000000 9.132 

317.650 IJ8.92» 0.449858 8.269 

209.000 69.66 7 0.4«190» 12.19T 

22.936 »./39 0.1C396» 16.529 

237.301 "    97.400 0.0 »62 39 20.661 

lu3.276 27.213 0.0299B2 29.793 

396.2»» 99.96» 0.068305 2 8.92 6 

27.^02 3.900 0.0 »0196 33.0»( 

37. JJ8 < .141 0.027370 37.190 

3*».06» 39.»0 7 0.020161  10 91.322 
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HARMONIC  COMPONENTS OF  FLIGHT TEST  DATA 
CASE  27     V- 173.5 KTS    n-  1.22  g 

■IADC HAP AT ST* 15S 
SHjü   I JO»     T  «at     CTt     /So  FLT   jJO.O     TR     4 

»J •J CJ PHIJC «sue CJ/CJMX J FREQUfMCV 
d.«2«1«i' 04 
ü.7o«rtii>: 01 O.itiiHtc c* •••»MWtf 0« IM»Ml lOi.bil 0.9J14J7 9.132 
d.l4%«7d«<f 0* -0.4Jb79MC Ci O.JJJJ4Mc 0* JO/.-iO« m.joi 0.»242»4 1.2*9 
ü.)i>«6.^r JO -0.t00*J9«r c 0.i«/J>l<i 0* 19S.2-.0 l.OOOOOO 12.397 
0.*l)JH?7o£ JJ •O.lolu^if Ul ü.<.m/>o.- OJ i<.l.«<>9 J. 1/400 I 1*.>2< 
3.««iojisr OJ— -0.17»««' Ci 0.*i2iJj>: 03 lOi.ioi *J.J*o 0.140213 20.**! 
o.-.>üi*;3( OJ U.tS«<.9-lJ€ OJ O.HJiHfjfi OJ u«.6ru U.iOVHti 29.793 
O.l-CJjT^f OJ -ü.<Jl«20CT CJ o.binwj« UJ /Ü0.J17 0.1*72*9 2)1.92* 
u. J-JJV.J/t 0/ -O./btlif»^ Ci O.^O'OJ-J: OJ 27«.ij7 0.0 70466 31. Oil 
0.7»i/Cl)5( 0/ -u.iB'JuiloC CJ U.JJltMlc OJ Mf.MI COS/7*0 37.19C 
o.^igoce»» OJ j. UUKIOV: CI 0« i to'> t *j ' OJ l Jo.bfo li.0*7 O.Uid3S6 10 9l.i<2 

■LAOt  FLAP AT ITA 170 
MA«in»K   tNAirSIS iJtltl   «H-4o* SHIP   UJ»     7  -.04     CTR    2k«.  PLI   >>'.).Ü     III   J» 

-0.21* 
0.17/ 
0.1 J6 

-0.2*1 
-J.7J1 
-0.1U 
-J.9a7 
-0.6*2 
d.7U 

-J.761 

AJ u CJ muc PklJC CJ/CJNAX J FREOUENCV 
Si23' 09 

»JHJ: 09 0.171»392-- M 0.2«i2972« 09 99.633 o.aao3*t 9.132 
I>L|4C 0* 0.1C«I177<= 0* 0.1792103« 0« 39.3*1 0.*30380 8.2*9 
UM» 0* -0.asi9ll9£ CJ C.27>>3»3«r 09 194.«U i.oooooo 12.397 
UMI 02 -J.JiibttJ«? CJ 0. iviWlic. 03 246.S19 0.12900» 16.5/9 
ttiJt CJ -0.<>&4iwJJ7° OJ 0.«u77*l>: 03 246.0M9 0.1C42S9 /0.661 
7 724« OJ ••MtU«M OJ 0.i'743J2>t 03 U>.Ü18 0.21>920 29.793 
71SSF OJ -o.96<i/tj<ir CJ C. IJUüü.; OJ 214.010 0.292001 28.92* 
o74.f 0/ -0.«7Su9l9? CJ d.6jjj9.ir; OJ ilj.iut U.297/8* J3.Ü4f 
3C*2' 02 -0.iu<i7«l7« CJ c. »fM»«! 03 2b0.b97 0.1 70911 3I.19C 
o»:;.! 0/ -0>oCl(>2uO*. 0/ Ü.  liM-tOi^i 0/ 2Jl.*79 0.027827 10 91.322 

tlADt  CHORD AT STA 101 
r.'. ■tjstc /'HIYSIS m:'!. \H-*o\        'till'   HH     T f04     CTH    tiu FLT   iJU.O     TR   17 

«J • J CJ PHIJC PSIJC CJ/CJMAI J FAEUUENCV 
0.2J97970( 0* 
0.24J/7f<t Ot          0.4/ola>>ir C4 J.3299J13* 04 86.907 86.907 l.OOOOOO 9.132 
0.*tOb92tf 0«          0.7*8ol28f CJ O.**t*«0a« 09 6. 6 98 3.9/9 0.122809 (.2*9 
0.1*iii',< 0*       -J.1038943' CI 3.IJJdt/»: 04 /J/.464 77.4/2 0.299/44 12.397 
J.SWUi. 0*       »rfaMlkM«« CJ 0.49lo4ttr 09 399. »bO 87.390 0.103191 16.429 
o.Uls7s>; k9     -j./iuiitt u 0.10>4jJ-.b 0. J99./J4 bJ.49 7 ü.0/0185 /O.fcbl 
j.j/s itu.r 0 1         -0.4'.JHHJ/<. 02 0. »7I271/'-: OJ 341.744 4 3.u/b 0.007/2» 29.793 
Ü.1J9 7U«! t»       -0.97Ho«74F OJ 0. 17JJ.JJ23 09 214.J10 30.71b 0.0 32996 /4.9/* 
d./lll i./l IM       -0.l>./480bK CJ 0. J/^J-i//1- OJ /««.'«l .•4.493 0.Ü14H10 J3.05I 
0.*77V,>;o< 03       -O.J.'9*t«7r C/ 0.J7JIIJ9': ul 347.217 37.691 0.0 1/919 37.19C 
>2fM|ftM»f 03         0.lllu«/4t CJ 0.9ru7ulJ: OJ lbo.4/7 16.643 0.009082 _io 91.322 

Dt CHORD AT STA 2SS 
«UMC    ANilTSI«  Ml)'-'    ■      >'» SMIt»   1J09     T  «05 CT«     246  PLT 400.0 f«   22 

*J 
— - 

ttj 
...   -CJ . 

PHIJC "PSlJC" CJ/CJHAX J FRtgutMCV 
0.273»teH< 04 

i.-iUSCi1)*- 0/ 0.84t7297f 0* 0.9>o78t9F 09 8^.39* »4.399 1.000000 . 9.132 
0.108*990' 0« 0.J/OH2 4 7: ÜJ O.I7l7977i 0* 10.«99 4.••99 0.200419 8.209 
o.iaucjj* J« -0.li6S264r S« o.jnj^ur OH 2U.(t<U 7/.909 0.272018 12.397 
0.19664-</r J-. -0.347J1J8C c/ a.i<4o>iu7r 09 344.949 8I.7O0 0.2294O9 16.5/S 
0.1394t9ol OJ -0.21/61/8. C3 0./»7.JjJ: OJ /9/.U0« OH.iO/ U.0 3O71/ <0.6bl 
J.lo7sl*jC 0/ -u.219)406;' UJ C.//)49>9c OJ /o4.bJ7 9*.273 0.0247*7 29.793 
).7/o«i9/r OJ -0.46«OI9/C CJ O.^JJJ/iK1 OJ /18.8<» 31./71 0.1U99J9 28.92* 
J.9Ja6t/|i 03 -0.5<.40/le. CJ C.oM>Jl H UJ 303.719 3J.589 u.oBi J/O 33.C4f 
J . J9<.>>71bc 03 0.7a8J4J*: c/ O.J>/OJUr UJ 11.»14 1.291 0.091093 37.19C 
j.3boi9i.r 0/ -0. 1 IltäCf c/ C.d4 i7oJu: o/ /99.7W4 /«•.»79 0.0 10034 10 91.3/2 
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HARMONIC  COMPONENTS OF  FLIGHT  TEST  DATA 
CASE  27     V«  173.5  KTS    n-  1.22 g 

M.W TOM UN AT ST« ISX.i 
HAMONIC   «NALVSII NOrFt   AM-»»* SHIP   IJüV     T   #04     CTR    »4«. FIT  VJw.O     T»   «4 

"TO* —^ — IJ CJ ■ 'MUC" -pnrc— tJ/CJM«             J FRCOÜfMCV 
O.MTOI«»!- j) 

i,i»1)»tHh u« U.4*l4ail< 0» 0. JiMM24c <K «2.4M 92.44* I.UOUOOO «.na 
-d.^ltltS** u« u.i^TniE O.^^IU»»« M it.TU 69.149 0.769714               i •.2*6 
'i.nntiit OJ J.tUaikTi* 0.2^12411« 01       1 141.»«« »i.iai 0.062612 1                   12.197 
J.»i^<.C44> 02 •0.4CTT949E O.-.ll^JJ: 01       , Tb.lJ» 64.416 0.I0469S               ' •                    16.52« 

- • a.Ti.*oC)jr J) -0.1*;«^>7E 0. lututlul ui fjt.uU* 71.421 0.196191                ! i                    20.661 
O.JTSHSoCfc ul -O.WTS^I O.HiTUfi oi     ; tO«. 179 41.461 0.143*26              ( .                  26.793 

-<>.4ro4.sn. Ul -u.4ol-.Ui7t O.iIiUML Ui a4.»2C 2a.417 0.167u9a f                  2«. 92* 
>).l4«it9bF Ul -0.<iS2<ib«F M 0.1'>>2<ltJr 01 t44.aao 66.684 0.091161                I 1                   33.041 

-a.i«j^2«4* o^ o.*nmjB*« Oi 0.>2-»l9llK 02 11.496 12.600 0.013671               « I                   37.190 
a.öbuofer at -O.IS««!»«!« 02 0.,.AJ»J1J3 02 Kci*} 11.U46 J.017671             1( )                  61.322 
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HARMONIC  COMPONENTS OF  FLIGHT  TEST  DATA 
CASE  28     V-  173  KTS    n-  1.U5 g 

H^<LMI: «..iivsis '«rcri «H->**     «HI» UJ-»   T «J»   CT»   iot FLT SOO.O   T« n 

u 

-0W>7i>il»f 00 
-U .uii) i^i( -Ot 
•J.}liJM.(-CI 
a.^iotsui'-ui 

-0.94ei->«4;-0i 
O.ll-.bt^ut-Ol 

-J.^>7'.)et-a2 

-o.«tjii<>i<- oi 
-O.«t«S>tJ''*0O 
-U.tCC46M'*C2 

ü.l3al9lur-CI 
•0.lJ4**iC*-Cl 

-Ü.UlBluSf-ül 

CJ 

0.altri6>VIE-01 

0.^7ai.t J.G-Ul 
o. >duusre-ui 
o. m*ijrc-ui 

Ü. l.Joij-.?-oi 

PnUC PSIJC tJ/CJH*» 

ill.»» J14.645 1.000000 
iii.zoi 119.1U2 0.0 7J830 
lb».016 ül.o72 0.0 1036 7 
iii.HiJ Ji.lb* 0.ÜO6910 
*6.1M 9.270 0.0U5168 

Itt.lbi 2J.i»9 U.00-.17«. 
il.JSl 3.t»0 U.UObJbl 

26».««r 33.21» a.uu?096 
n.ioz 2.1«J 0.001416 

2«<4.4il« 2«.434 0.0U212Ü 10 

MEöUtNCY 

Ulkt 
1.230 

12.3*6 
 16.*6l 

20.»?« 
2«.691 
2«.«07 
32.922 
37.CJT 
«1.1»2 

SIAFT NMnr 
Ml»   IJJ4     T ,0»    CT*     Jul  FIT  5J0.0    IR  U 

A4 »J 
J.bjib.<H' Ü« 
0.»f*3<)»t OS 0.ll21»Sd£ 06 
i.liiiLJt1 0-. -O.lbS320»^ u* 
J.ttsui*',' 0» -0.SOlOSlo? cs 
J.2daU3c<i< 

OJ -o.2tcuii*r C3 
3.34iJf6Sr JV -i).f62i«)i: 03 
3.2S12«4l( 03 -0.6378a7Sr Cl 
0.«4i3tSil Jo -0.222<i«lof cs 
0.<i641»70t 03 -J.7lb/ll7t 01 
J.I244 761>C 0« -0.221322«^ 03 
4.MI«1M 02 0..'b31B.'iF u 

CJ 

a. i«20dbi> 06 
0.20.)i«4*c 06 
0.31l<(679- 03 
0.31/0)>J£ 03 
0.^07)011: 06 
0.6i3>IIS2t 03 
C.>«22»34t 0« 
0.<«6/i47a3r 03 
a.l31'<32ic 06 
0...^42402* 03 

PMUC 

127.87» 
23».»«6 
2»7.690 
317.660 
192.^08 
268.»02 
206.218 
302.111 
184.643 
103.1)76 

PiUC 

12f.«7S 
117.792 
U».830 
T9.610 
38.'.62 
61.617 
24.176 
37.766 
21.077 
10.368 

CJ/CJIM 

1.000000 
0.0 16106 
0.219196 
0.002 726 
0.028702 
0.00682» 
0.0 38166 
0.003467 
0.OQ42&2 
0.001673 10 

MEOUENCV 

6.11» 
8.23C 

12.366 
16.661 
20. »76 
26.691 
28.80 7 
32.922 
37.(131 
6I.I»2 

PITCM  LINK TENSION 

SNIP   1004     T   605     CT«     301   FLT   »00.0     TR   U 

03 
03 

*J 
-J.i6«ul37( 
-0.21»44Ui' 
0.10»4t36r Oi 

-0.io64C64? 02 
-0.4T36<lolF 02 
-J.u/otJJU 02 
-0.1710((7E 02 
a.3Jö9t07'- 02 
0.11a3661( 02 
O.lOiilUC 02 

-0.a7T66»lr 01 

BJ 

-0.2687602r 

-0.374»388¥ 
■0.2207I9»- 
■0.6367328t 
0.261-.l6al 
0.6373181^   02 

FIX»  HUB  HKP «T STA  II 
HA'«)NIC   *NHrSIS xojri   AM-56» 

Ci 
Cl 
C3 
02 
02 

-U.211671IF 
-0.231170JF 
■0.1«3f63»t   C2 
-0.1671550:   02 

0? 
C2 

"IJ  
0.l8il»64r   06 

•O.I2i6f8»<   0» 
U.l»9»98ur   06 
Q.30» 7 ti;6i   w3 

-0.2»i)2Ct3*   06 
-J.(rt42T^e  02 
-0.iJ6T622E   03 
-0.6626.'26!   0] 
3.iiJ0»«l*   03 
0.3710176«  01 
O.S08<.Clb:   Oi 

BJ 

0.2e»7663<E 0» 
•0.23&8i46c C» 
-0.61C8266; Ot 
-0./68J223c CJ 
-0.TJ14»2»E C2 
-0.18029111 03 
-0.3*t6668E 03 
-O.J8C-.707t C3 
a.226j241l: C2 

-0.7T42393C C2 

CJ 

0. 36.7»J2ff 03 
0. 6 It 36082 E 01 
0.22371»}« 03 
0. 10ao4 72: 03 
0./130333^ 02 
C.6e4i8»i* 02 
0.3723-111* 
0.^34/0183 
0.t tuTJtti 02 
O.lrtJj^o.i;   02 

02 
02 

»MlJC 

231.217 
309.169 
2a0.612 
20«.162 
IbO.J^i 
U 1.366 
323.613 
247.109 
303.762 
267.9b2 

PSIJC CJ/CJM8I 

211.217 
146.576 
86.871 
»1.061 
32.071 
18.361 
6 (..■,()<» 
37.139 
33.476 
26.796 

0.TO6623 
l.OOOOOO 
0.637116 
0.2 18013 
0.166/13 
0.095950 
0.0 7el4l 
0.053066 
0.0 3ul20 
0.0 361191 

SHI»   1009     T   60»     CT»     101  FIT   »00.0    T«     1 

10 

FRCdUENCV 

6.11 S 
I.21C 

12.166 
16.661 
20.3 76 
26.691 
28.807 
12.922 
37.037 
61.152 

CJ" 7HIJC"'" ~ FIIJC' CJ/CJNAi '    J _ 
■FMOUEHC? 

0.2430364« U9 116.422 116.922 l.OOOOOO 4.11» 
0.23138»«? 0» IM.921 13a .961 0.796190 I.21C 
0.6113811« 06 272.6«» 90 .9»» 0.208696 12.166 
0.29117143 06 ISO.661 64.16» 0.084120 16.661 
C.4/862^»c 02 228.62» 6».6B» 0.003339 20.576 
0. 1558J27: 03 210.66» 35.076 0.0 12161 26.691 
0./»3/6J0c 03 211.1»4 30.166 0.025618 28,007 
0.90 36833': 03 310.962 38.868 0.017187 32.922 
0.3716931? 03 3.6o0 0.386 0.0 12683 17. 03 T 
0.313043Jc 03 36».820 36.382 0.0 10856 10 61.132 

I 
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HARMONIC  COMPONENTS OF  FLIGHT TEST DATA 
CASE  28     V-  173  KTS     n-  1.U5 g 

MX"t<  HUB  CHOW *T STA   II 
M1K.1NIC   MAlVSlI HCOEL  M'ihA %HIP ua«   r <.o»   CT»   ioi m sao.u   r«   » 

AJ 

0.1«»»I7»« OS 

d.l/»stöJf 0« 
J.l*2u!«7r 0) 

-0.21O736Ü? 02 
-0.16)113^» 0« 

J.%22<>C69F 01 
-J.<>«a7c2Jt UJ 
O.mitiJF di 

»J 

0» 0.7«2V»7if 
0.7fl«77^ 

-0.23tüt)«12r 

ü.lÜJtü'.lF   Cl 

-o.uuotoi c* 
O.IUJM^F   t* 

•U.3'id7l0<>1'   Ci 
o.iU7atiar co 
0.ö^6s75i:   C2 

ci     - 
O.liitlkiJE 09 
0. 2U««ji* 03 
0.2J>277d« 0> 
0.29al211< 0« 
0. xl^udt)«; Oi 
0. Ul«22iC (K 
C. 2>7>4riE M 
a.072iS>2'; Oi 
Ü.12JI6«J£ M 
0.2dl«2ui^ Oi 

' JMTJC 

»7.0** 
21.ÜU 

2*7.000 
i0.08l 
7i.>»> 

2o9.t94 
lJi.9i( 
i2i.207 
U1.7d* 

5 7.0*4 
lJ.7ia 
d2.i$i 

7.i2J 
it.Ill 
**.<(60 
IV.li* 
OU.*01 
12.*2d 

1.2Ba 

CJ/CJMAI 

1.000000 
0.224485 
0.2Ti5V0 
0.02216A 
0.0041(17 
O.Ol/iOO 
0.024406 
0.000492 
0.012V02 
O.OOiOlb 10 

FREoumv ' 

«.US 
1.2)0 

12.)** 
I6.*61 
20.576. 
2«.691 
28.807 
32.922 
J7.C17 
*I.142 

■LAnC   FLAP AT  STA 110.f 
M4f*«0NlC   *N«L*SI$ «OPeL  AH-S6» SHIP   13J7     T  <.()>    CTA     301  Fit   500.0     TA   14 

»J 
" 

»J CJ " PHUC PSIJC CJ»   JMA« J FKIOUCNCV 
0.115241OF 05 
ü .4oJ-<tcdl: 0* -0.ii7V282* M 0.64f0596E 0* i29.0 7l) )29.070 0.91580* «•III 
J.2-»J1CO«F 0* 0.6^8*7*6» C* 0. r02l61)i 0* 11*.663 57.311 1.000000 8.23C 
Ü.1270C2IF 03 0.184i214e u* 0.l«jr>^2t Ü* 9J.920 il.)07 0.2o»398 12.3*6 
0.10821*11: 0* 0.J6CV2H2E Oi 0.1Ja2l*2E 0* 1.910 0.*?« 0.15*11* 16.661 
0. 2016 1^ 3«" OJ"" d.*CCC8b8f 01 0.20164<2: Oi 178.861 'J4.771 0.02870) 20.576 
U.l«9512(<t 03 0.52e7117r 03 0.5->i**ii3 Cl 104. 790 17.»12 0.07820« 26.691 
d.2a*0S*^F 03 -0.1<edi2CF U 0.iili9J4- Oi i<i.616 *».254 0.0*7*55 28.607 
0.)5(.^«ldr 0> -O.12ia7o9; OJ Ü.i772047c 03 ^*0.829 *2.60* 0.043691 12.922 
u.16682571- Ci -Ü.2S11281F 03 0.iiu2<li3 Oi ^49.i*9 i}.26l 0.0*7866 17.017 
O.WiO'.tot Oi -O.lWti'jb* Ci 0.20Mli«<: Oi 307.4/^ 10.747 0.0287^4 10 61.152 

■IAUC  FLAP AT STA 17« 
HA^uNlc   ANAIVMS «OMl   AH-46A SHIP 1004    r *u»   cr«   ioi FLT 400.0   1« M 

AJ'— " " B'J ' --   ntj- PHIJC" "T>$IJC CJ/CJNAX                , PAfQUCNCV 
J.l-(9o442C C* 
a.4j»i.<.< " 0* -0. 55795 7CF C* 0.7i<ioS7Ji 0* 112.12* 112.12* 1.000000 «•III 
J.<»285C*c 0* 0.619*000« 0* O.a««02lJi 0* 112.206 5«.101 0.8 86521               i e.23C 
0.1117<:0oF 0* 0.17*098iE d* 0.21689<«c 0* 57.29» 19.098 0.27*161 1                   12.)** 
U.112l(52F C* -0.268l685r 0.11li*5ic OH 191.*** «9.161 0.1928*5              < .                    16.6*1 
>.WM«VI J* •0.*bSO<>JU<. •altftltMJ 0* 182.^1.8 iu.*4* U.lilt'JtH 1                    20.4 76 
0.6*B7(31C Ji -0.23**045' a.a4)3**>E 03 199.66* 11.111 0.0V16U               ( t                   26.691 
J.5J2FSl*t 03 -0.1iC2199r 0.414«82*S 03 19*.5<0 ^7.788 0.068617 r                    28.807 
d.2oJ*!Füe 03 -0.1F»b644r 0. l2J«2*a<: 01 1^-.1ü9 60.4*6 0.0*2*bO               1 1                    1^.92? 
0.U17II4E 02 0.6*7*82«F 0.*7a*8«fc 02 69.405 7.76/ 0.006J1*               < 1                    17.03 7 
O.Bool 18.f 02 0.4530147E ciiimr* 01 11.«bk 1.197 0.0138*1             1( 1                    61.152 

: 

■LAOe FLAP AT STA 20» 
Hicipst:   «NALVSIS MOOEl  AH-9*«        SHIP   1J09     T   90» CT«     101 FLT   900.0    TR   20 

»J 
-   M    - 

~    CJ PHIJC ' PSIJC CJ/CJHAX             J           FRCUUCNCV 
0.7767tJ*» 0* 
}.177b794t di o.stt**9t; C* O.b977102« 0* 122.778 122.771 1.000000 I                       4.119 
0.26*(>83^F d* -0.1121646F c* 0.61759861 0* 110.618 155.10« 0.627192              , 8.210 
O.2a20<lbr 0* -0.11196elF d* 0.29*27i2£ 0» 207.d76 69.025 0.62177) 1                    12.3*6 
0.1 J>9**u* C* 0.1Jl*lJ6e Cl 0.11100/0-: b< 1/.669 6.167 0.149188               t .                    16.661 
0.5ul0tb7r 0) 0.iC81>air 02 0.3ii2;>1): 01 *.lbl 0.812 O.080O28                • 20.576 
0.2665*1» oi 0.2767021E 01 0.18«2l2^i 01 66.06« 7.678 0.04»068               1 1                    26.691 
0.1918C696 ui -0.25*4716' C2 0.i92412(>? 01 145.700 50.81* 0.0 56119 r                    28.807 
0.2572*7Jt 01 0.57**C<2E C2 0.2*148213 01 12.487 1.571 0.01777«               1 1                    32.922 
0.1699255E di -0.9147b07« 02 0. 1 «2<811i 01 lit.705 10.846 0.027660               < i                   17.017 
0.1299(^7C 01 -ü.5StJl36c C2 0.16177412 01 122.»<9 12.251 0.0^1*7)             1( )                    61.152 
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HARMONIC COMPONENTS  OF 
CASE  28     V-  173   KTS 

FLIGHT  TEST  DATA 
n»  l,kS g 

•LAPE FLAP AT STA 2» 
HAFMuNIC   ANALVktS Murtl   AH-S** iHiP ioa4   r MS   CT»   lot Fir suo.o   i«   * 

AJ 
•j.MDino^r oi 
-O.IM->7ITr   C* 

■J.JJb»C<»?   Uo 
J.7»62 3tor   0) 

-J.7720 IITF   U2 
•O.ttWiic*   Oi 
J.*7><S'*^t   Oi 
j.u-jsi^ir o) 
u.y-J'j^stfjl   Oi 

«J 

U.«0)TS2fE C* 
-0.«»3l9Jlot Oi 
•O.lioiOVi* M 
•0.<iÜ214»ic Oi 
-U.ifttlUt Oi 
o.*ei)H/i>',t Ci 

•0.14Sc>4ü» Oi 
-O.UiOB-l^r 02 
-O.JCi^Ri; C3 
0.i«->2ri2^ Oi 

ci PHUC PSIJC CJ/CJMAX             J           FREMUENCV 

0.«20<>l6JE  0» 106.411 I06.«lt 1.000000 I                       6.115 
0.2i72>4jn   IM li«.»7I 1<<<«.717 0.»i>J67I               < 8.21C 
0. JJii/Hi:   Qi, 202.7ÜS 67.56V 0.769666 1                  12.16* 
a.a#2j>i)s oi lJi.201 ai.ioo 0.211911               I •                    16.661 
0. iitiaii«  Oi 272.820 »«.»6« 0.091619 >                   20.576 
O.-IHioit   Ui 9«.V/« 16.496 0.11/586                1 k                    26.691 
o.jii/rm oi 214.Oo« 31.29» 0.07*258                1 7                  28.807 
0.«7jli))°  Ü1 i»a.iT9 ♦4.797 0.111112                t 1                   12.922 
O.lJil^^t1- 01 iu2.0i* 13.»60 0.086791                < )                    37.C37 
a. ijjjoio* ot N.ii2 1.9iJ 0.0 2^066             11 i                    61.152 

HAOe FLAP AT STA 270 
«HI»   1004    T 60»     CTM    101 »IT »00.0    TA S* 

*J «J CJ PHUC PSIJC CJ/CJHAX                J PMWUENCV 
• •l«MftM C6 
J.Uo70l<- 04 a.lM6'«77c C4 0.1 J.. 80675 04 47.089 4/.084 0.545671 4.11» 
0.t9iU»2( M 0. 84683 76f Ci 0.21J4126:. 04 21.671 11.816 0.7 33954                I !              a.2ic 
U.2 765 78JF 0« -O.TJS9»>*»r u U.28739i4« 04 19...748 65.249 I.000000 1                    12.14* 
0.2130127« 03 •U.6557422F 03 O.u'i'iilliz 01 2»4.»u2 72.191 0.242170               < •                    16.461 
U.'«90<.T2i'- Ji -0.53C3O18F CJ C.512oi43c 03 264.716 52.941 0.185168                ! »                  20.57* 
4*M«Pt>«l Bl 0.5bll729L 02 0. 78347,'«: 03 17>.7o5 29.294 0.271859               < i                    24.691 
U.5ol-*106C 03 -0.1724,26'- Ci O.o7t410if 01 213.5/2 10.510 0.2 34688 f                    28.807 
U.l45U3bF 03 -0.-.olülOlf Oi O.SJllM4t 03 292.918 16.615 0.176402                ) 1                    12.922 
0.6-79L<.7f 32 -o.^U340t; CJ 0.2277504!: 03 286.528 11.816 0.074255               < »                   17.017 
Ü.6003t59l 02 0. 16*40 Wf 03 0.1 'IvI/tF ul 103.149 10.115 0.0b0i/5             10                    41.152 

BLADE  CHORD AT STA X05 
*4>>>i MI: ANALYSIS HCJIL «H-S6A SHIP   100«     T 40»     CI«    101   PLT  »00.0    Tk   IT 

H 6J CJ •*■*■" PHI 00 fSUC CJ/CJHAX J PftCUUENCV 
0.2JoJ'/.f Ou 
J.MidUJ' 0» 0.3877501» C5 0.4112777? 05 64.01* 64.01* 1.000000 4.11» 
0.121il71F J5 O.HHlbii- M 0.12tilill- 04 15.8JS 7.418 0.2 92441 S.21C 
0.8iJit4or *■ -0.|->ü80-<4': C5 0. 1024545': 05 2'.J.0 78 80.026 0.37**91 12.34* 
j.74»5in'- 0« o.U'i/etj" Ct 0. JJ-.r^1j° Ü4 «.704 2.1/6 0.166600 1*.461 
3.16l7<!6r CJ - -0.1 UOO-.«: 04 O.ll (t>07J' 04 267.605 57.521 0.027711 20.57* 
0.49>»i71r 03 •u.1200555^ C3 0.51)15.1: 01 143.oil 1^.269 0.011829 24.691 
0.835tfc3r u3 -O.U50l27r C4 C.203J03H 04 245.697 15.100 0.04/070 28.807 
U.I2l2C32f 0* -d.ijifoüsr CI 0. 122^403<: 04 188.511 21.567 0.028437 12.922 
J.1373t4b< C3 -0.3l46t »01 CI 0.3u<il87SE Ü3 239.225 26.i81 0.008491 17.037 
O.UMAMf 03 0. lOt^btiC 04 O.Ulll JV 04 107.054 10.706 0.025/64 10 41.152 

ILADE CHORD AT STA 2» 
HtfCNIC   «»UlYSIS MO(,FL   AH-it* SHIP   1004     T 40»     CTR     301   FU   »00.0     I»  22 

AJ 8J 
U.27i6i71' J5 
0.2 7i)44sF 04 0.6106*52: 04 
0.1011184!: 04 0.48»069ir 03 
J.228/:iJr 04 - 0.2 92016i<- 04 
J.^J5k'<2lr 04 0.1S442..0f C3 
J.l613<S/i 02 -0.417üS5C:- 03 
0.6l44<i71t 02 0.41ei37t' C3 
0.4/b/15l.t- J3 •0./kt211 r» u 
J.4b5589i>r- 03 •0.42/00Ü21 02 
0.2>69;C5r 03 -O.fiOt'JISC CJ 
0./l2oJ3or 02 U.dUiiti l> t3 

CJ 

0.6040611! 04 
0. 10a4/>J5 0« 
0. S7.)94>8' 04 
0.2014817E C. 
0. *1M»IH 01 
0.42112215 01 
0.8520j2Jr 01 
0.4i/3«ir5 ul 
0.34J)33)i Ci 
C.2/ll/ilr   Oi 

PMIJC 

6».687 
4.092 

231.927 
5.41* 

t7*.«M 
81.3 7* 

2i5.'./9 
185.^*0 
2ti>.99l 
10*.^JO 

PSIJC CJ/CJMA« 

65.887 
4.>46 
77.109 
1.154 

>«.990 
13.561 
11.711 
21.155 
24.112 
10.«iO 

1.000000 
0.458809 
0.554421 
0.107661 
0.0625/1 
0.0*1240 
0.127149 
0.06V880 
0.05/107 
0.04Ü615 10 

PREUUINCY 

6.11» 
8.210 

12.14* 
16.461 
20.5 76 
24.6V1 
28.807 
12.922 
i/.cir 
41.152 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE 28    V« 173 KTS    n-  l.l»5  g 

3UP» TORS 10«« AT STA 111. I 
Htf<U*|C   AN.UVSIS MCaik All-»»» SNIP  tM*    f Ol    CTR    Ml FH   MO.O    T« 44 

»J N CJ PHIJC FSIJC CJ/CJH4I              J            MfQUCNCV 
O.ilOIlTP 0) 
o.iUkmr Oi i).i»)4?lOE US »»HIUM 04 ««•tM 4«.1»1 1.000000 4.11« 
O.tatkTkiK JO O.iUtMS c* O.JITUJ/^ ov n*. m »«.»«• 0.»(ltoO4               < •.2)0 
il.JJilt^»* Oi -0.lMtT«>E 03 0.i*NT>J« Oi J31.4M 110.474 O.0T3220 1                   12.94* 
J.279U33H 0} -0.m69btt CJ 0.il«dl«<e Ci 24V.4U 42.4U 0.1H547              1 1                    14.441 
J.»«<Tt«i( 0^ -o. joj^oior Ci o.yumi Oi 231.01» »2.4«) 0.071743              ' \                   20. »74 
o. ■,*■* 7 »tat JJ •O.ollTUot Oi O.buiV'U-ii 01 221.2» 34.««a 0.140142               < k                    24.441 
O.Mlbi'Hb 03 U.2*«M<I}* C3 a.*2ii«i>B 03 140.210 20.0).) 0.01(8742 28.801 
d.TfaObtftr Oi o.i»boo<or 03 o. rroiioi? Ui 11.6M 1.4>T 0.1(>3i>4»               1 1                    32.422 
O.UJ»t«i^ 01 -O.l«i»0!><l< 03 ••tolMtlC 01 iOt.lOu 34.412 0.ÜS1007               < 1                   37.0)7 
O.iWoCofF 02 -0.1ll»«2i! Ci O.llfiv/»« Ui •ftt«<n 2».f2l 0.024107            l( 1                   41.1« 

■ 
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HARMONIC COMPONENTS  OF  FLIGHT  TEST 
CASE  29     V-  170.5  KTS    n-   1.62 

■LADE FEATHER AMOLE 

DATA 

M« DM    ' ♦«     f*   JJ» »I» IM*J    T» )| 

•C.J1 
-o.:c« 

C.25» 
o.6*r 

»J 
ci 
01 
cc 
cr 
ci 

*♦?* -ci 
jr«!'»—o' 

ll^Tr-CI 
ncr-f 

•0.4PMCf<!F   «I 
•0.1**<6!<7r   00 
O.H6«Kie-ri 
O.:vcwi«-o:» 

:0"..?1S*f')'r-ci 
-«.j- »;^,■••!-^^, 

■0.?")!<i.'l*-'!l 
i.ic^iM'r-n 
•■ItMtAW-*! 

•o.2.»?c»';"«-<? 

CJ 

0.6S^6«i$E 01 
I.MM6ITC   il 
o.i'.*it.s« on 

O.^'SSSlTf-JI 
Qt.'fOfli'.ir-n*. 
O.S'.S'Jli'S-Ol 
O.^'UHt ."-ill 
o.-iMsiicr-iU 
O..,,?,i1»>')<--0? 

»HIJt PSIJf CJ/f.J»*« J           FfK'tC«» 

11»./?« MS.T7« l.OOOOOO 1                         4.11« 
211.764 I.S.HII2 ).J6)S4| 2                    R.'I) 
U7.4r2 »*.17« O.OK.i«!'' ?                    12.144 
177.»09 ♦♦.ITT 0.0OU6«^ 4                    l».46l 
112.'.JS *2.f.)2 ).mi94 1                   7 3.47* 
7ii*.«n| ♦7.400 o.nooiT» »                      74.»«1 
«•.'.?•:■« 33.«.70 o.ocHna« T                    7n.f07 
l**.7<i»^ 18.1 )) ».«Mttl «                   17.«22 
74.*»^ 7."17 n.oo«»2 S                     37.C17 

7H!.f«>T ?r.*.to P.OOOl'l              1 C                    41.142 

SHAFT IMMRNT 
•HI»  UJ«    » ♦y.      fTI    Ji?   FIT  «lOfl.O    T» 1* 

-C.6 :♦ 
-CI II 
•J.*14 
-cm 
-c.*?«i 

CUT 
-CM«; 
CI II 

-cm 
C.IC! 

1?*» 
C721' 
2417' 
«lie" 
♦02,': 

♦ei.Jt 

ISST'- 
nc?r 
««77« 
istc- 
il?" 

04 
Of 
J« 
CJ 
'■» 

)♦"" 
0' 

:* 
CI 

"j 

o,ir«siHf  n« 
).4f6226>'     17 

-0.1CCU11«   rs 
O.tri »HA*1  B1 
J.I.'S«!:'  J* 
o.7rn»)'«t  .44 
O.S-'»C7l"'   >•% 

-0.4/7S7;H':   n 
o.fVCffrr M 

CJ 

O.IM6l;"9f '»6 
).6i6)jjir >] 
O.'tSPfSF OS 
0.,,J»S'.44» '»1 
|*MI«**M J4 
e.4'74»10e 01 
C. 7».7D7l-ir 04 
>.IS«-.7.1«« >4 
0.S6S n.ib'- 01 
o.ioi »/usr n4 

FHjr p»|jr CJ/rjd«« j         FMMm« 

ll*.T04 H6.T04 1.000000 1                       4.IIS 
•TS.^hO DT.« 10 0.0040»T 2                    ».710 
241.1':» 13.069 0.226634 3                   17.146 
117.«SO 14.412 o.oose4« 4   .              It.4M 
ns.soj 71.10« O.OSllTS «                    70.476 
74.004 ♦ .04» 0.007*01 (                    24.(SI 

1)7.'<>0 U.«»'I4 O.OSOO^T T                    7S.fOT 
)I4.0)1 W.48« ). )l')l«l f                     »7^77 
77'>.l«»0 '4.466 0.0!I1707 S                     1T.C17 

I.4YI O.sni 0.00646*:             1 C                    41.142 

•ITCH lIHK TENSION 
SM"»   113*     I  41S     <"T«    ior  rn  SOO.O    T» u 

*J 4J CJ PMijr »si jr. cj/ciM«« 
»••4HMII* I)» 

-C.IT'OI" -0.4".1CC74': 11 0.4;ST«.M« ■»1 ?^d.41l N4««»l 1.300000 
J.2:t«2TK -3.3!»1'.l:'*» it ).4l6>lf<«l n 744.»11 141.19* 0.M9T64T 

-e.141101" -a.i57i7r,r?; Ol 0.7I7TO' «r DI 777.71«» 74. "»06 0.4171167 
•C.FJIfSTt-- -O.ls^Sl^n«. 02 0.K;9<.64 1« •12 l"0.tSl 47.663 0. 1770114 
-3.41S4J.,»£ }.7imrl : 12 3.5430 «T,* J? 14 ).<#?* 30.14S 0.lll"»«7 
-0.233(6(4^ -O.^'P'-'if >,7 0.4MTO»f .r 07 714.2SS 10.BT* O.0-l*00l 
-CI?F*S«4' -0.»4771UV •V 0.6r.0r9<.in .'2 2Sll,TST 16.06S 0.11SS4I 
-:.243!F24( -3.17447«,'? )7 3. 7 T|| J.'je )2 7)7.4SI 7S.'lll O.OSSSOF 
-c.ifiri»«' 0.7n7r7«if ri O.l^T^)« ni l(!t.6M ID.flT 0.081687 
-C.7«170tcr 0.»«71l'.7r 07 O.^llO.»*»« ■12 174.»«('1 I2.S70 0.OAV324 

WfMkkCI 

4.IIS 
s. no 

12. •46 
ie.4ti 
7C.476 
74.4SI 
2».(07 
37.S22 
37.C1T 
41.142 

FIXCO •«!■ FLAP AT STA  SS 
MMPNtf IWlttM •nil  »H-!6» SH»  IOC«    T 414     CT»    JOT  »IT JOO.O    T<    I 

SI •j CJ »HIJC »sue CJ/'I««« 
cmcuTr C« 
C.1S«3I»8^ C4 3.2i9a4uir CS 0.2940 7I1« .)S 131.61« 131.619 l.OOOOOO 
i.»2S4TJV 31 -3.2»124)Se )5 ).713)"48€ OS 7*7.«IT 1)1.96» 0.7O144S 
0.1?»iT4(C r4 -O^'SK'f» CS 0.4141  !♦♦( 04 737.TSS TT.SM 0.191614 
f.2F4;TIS'- C4 0.»7177i'r« CI 0.7ssas60t 0* UJ.SPT ♦0.9 T7 0.IOO620 
3.673<I42( J? J.2T0S4KK 3.7703   71? )4 HM.T76 17.T4S 0.O94884 
CI,741(SC ni 0.«»C»4»0« 0) 0.67*0   Mf 03 101.379 It.»88 0.027972 
e.62o«o)sf' 01 O.lfOlSV ri 0.64*1 <-♦(•( 01 16).740 73.199 3.U2I9M 
3.ll2l9l0e 34 -1.1IS)T1J= )i S.imTjTlf )<! 14).»T» ♦ ».699 0.04')»TT 
O.IS(34TS.- c? -o.srotTii? 0» 0.4461 «JOF 01 2^8.Sll 27.699 0.O189T3 
C.1I}<|((A 4i. -0,1«-| 44^'»» n 0.4»»Si,)<)f 03 IUfl.111 JO.OH 0.01TI»I 

FAFOITUCT 

4.119 
4.230 

12.14* 
16.♦H 
7C.!T* 
24.(SI 
28.(07 
1».<72 
ir.OT 
41.142 
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HARMONIC  COMPONENTS OF   FLIGHT TEST DATA 
CASE  29    V"  1V0.5   KTS    n-  1.62  g 

«IXCn 'lUD CHORD  AT STA  II 
SMP ices   * *ci   TTP   rm m »oo.o   T»   < 

-C.WJI'f» 

••IIIKMf   C* 

C5 

■ O.I«;?MT.-.- 
-o.n rf^'jr 

r* 
01 

Cl 
H 

O'I 

n 

I. *<>S4 
0.?:.I1 
0.301« 
J.238<> 

o.im 

o.i 
o.ifcsa 

SI9« )5 

«»??  01 
s'.jf M 
i»35 04 
e6T6 0* 
eff»   M 

MM M 

PHUC 

7.?«? 
?J7.?IT 

5 7. JS«) 
•)«.»;« 

6.092 

•»7-,.071 
jl'..8?<. 

•sue 
30.bM 

3.6^6 
79.372 
l*.2Ar> 

i.ni'. 
6.11« 

34.I2R 
3*.912 
23.744 

CJ/CJ"»« 

l.oooorn 
0.3119 30 
n.3M2U 
0.n»76!4 
o.oMino 
0.0361f4 
3.J335»» 
0.0»23l« 
J.P19Ut 
).)>,-972 10 

4.11« 
«.230 

12.346 
16.461 
2'!.!»'. 
74.(91 
?8.fC7 
32.'■.22 
37.C37 
41.1^2 

■LAOt FLAP AT STA ISO.I 
»'««•■'NIC   »NAL**!«   ""SL   3M-504 M*   10C9     T   4ft'.i     (T»      307  FIT   900.0     T»   It 

ei;? 

•C.2,:4 
C.3«* 
C.13< 

■e.';'.i 
•C.2!1 
-f.7<7 
0.««1 

-c.n? 
C.12( 

14 
7«««« 
ifSH' 
749*c   r4 

S7"i: 

:nv 
70J9f 
f4«'e 
«6 7'.( 

'3.»?-- 

:4 
c 
03 
)l 
0' 

0» 

nj 

•J.4I53M1' 
0.655?«?'p 

O.W3e473- 

-).4H9«!t)^ 
• a.n 7«f,o ii' 
-0.3'53«:3«l>'* 

0,'r743'-|': 

).l'))iU'.: 

M 
'4 
•'4 
f 

i)% 

»1 
J3 
P? 
•f 
)3 

CJ 

).ri7l>3l6F 34 
0.7194934l: «4 
0.We33»ftr 04 
1.143%344f )4 
•••«Milt* "3 
0.4S694MF 03 
J.8'i)«4m! '3 
O.hi'CTsiO' O'« 
O.I-'CIIISf T3 
).l"69J-.«>r   ii 

rnijr nur rj/cjM»x j        f^iottNry 

324.t%) 324.b«0 0.999079 1                       4.11« 

134.219 »7.110 i.oooono 2                     8.230 

76.742 Z'J.IH 0.234207 !                     12.346 

MlcCfef 8i.2l4 J.2H032» 4                    16.461 

2^5.142 »I.02« 0.1249»l» •                    20.376 

237.»27 39.S«8 ■3.064989 6                    24.691 

269.477 38.497 ).U'9P7 7                    28. »C7 

?.r<33 0.'67 0.013613 f                •<2.':»7 

l<< 3.(74 21.'.19 3.02^079 c                     37.C37 

*t.ri>i 4.'(86 ).)274)'i              1 C                    41.1^2 

•LAnt  FLAP AT STA 201 
M«»Mm'   »NMvm   *T'IL   *H-46i «hi»   1019     T  «i»     er»     IGT 81T   «00.0    T»  70 

C.7:47227« 
i.3e.»«e24•: 
r.3|«»i43: 
0.2J4t4»''«' 
}.I4«W 
C.2«'1IJ!7: 
C.1147')47- 
C.17J45!>7> 
C.473»747- 
l.tlHOC- 
f^tui:'.- 

!J.6r93<»4l: C4 
•O^Ji'l'SitS r4 
•0.l4279n4'- r4 
-),3t3r«6»i^ M 
-0. j;>,,,64/.7e A3 
•1.3^4l«•i',■ ti 
-J.7,rjl,i>,£ J3 
.I.I'-SI^'STT "3 
O.J'-J7J«!,;r "3 
).1198)39' »3 

CJ 

0.71728707 04 
0.4n%«7 l4fi '34 
0.26619/7S 04 
0.14984'91= 04 
O.P0230<3» 03 
O.J»l8»l 'I n3 
0. 7-104 J."E  SI 
o.7')C7e.-,e "»s 
0.3176 1 I J«1 I i 
3. '. '43 < »9«   m 

Pt-IJC •sue CJ/CJWAX                J NWNtHt* 

I? 1.337 171.3'7 l.ooooco            t 4.11« 

«10.166 1««.083 0.671966                < 8.710 

712.442 70.814 ). 361)46                1 
1                     17.346 

347.1*8 86.71(9 0.203744                ' \                      16.461 

7»! «.091 «7.618 0.118870                ' 2C.S76 

2,>2.!03 47.084 0.041788                > t                    24.6S1 

■30%.«; 79 43.704 0.0»<»3q6 1                   78.rc7 
76.346 9.«43 0.077233 '                     37. «.27 

10 7.CC4 11.889 0.04)07«                < ;                     37.C37 

107.047 10.70« 0.0169S7              It ;            4i.i«7 

OLAOt  FLAP AT STA III 
M48*-"ltr   ««»MrSIS   "WH   4M-4t4 «H»   1001     T   ♦«     Cl8     JC7 HT   900.0     T»     4 

U 
C.IU?«!'» C4 

.J.974Ü11?   I* 
e.770f42'"- .^4 

•C.24077641-   04 
J.8974478« J» 

•e.?e?!»C6 C 
.C.Jt0!«Cir   C2 
-j.4«nj<7: j.« 
c.ie4f0!«r 04 
C.l?710t7'   0» 
;.»i6;97i« 12.. 

•J 'J '►■IJC •SUr CJ/rjMX 

0.47714S3« '•4 0.4i,7l(7«5 04 101.434 101.«34 1.000000 

3.94I662IF 0.» 0.2176-46« 04 13«..836 16'I.9I8 0,990906 

0.I79C146(: C4 0.2711174« 34 700.187 69.]«*6 3.96)719 

0.9« 111'«" •T» 0.131O1T9F 04 317.860 71.714 0.773817 

n.ll«C?,4« '"4 0.1197-786 M 79 9.800 91.160 0.7449)1 

0.lC37*eOr C3 0.3749r«JI 11 196.1167 17.677 ).376971 

).67l7i>S4« »f 0.7«*«   1.48 03 734.002 33.479 0.197749 

3.6686149» 03 0.1242'28« 04 177.487 40.936 0.2941P« 

0.2ctl7)«E .I' 0.3»»7«8ei: OS 79 7.948 13.109 0.063808 

).128(649« )1 0.1478<.39« 03 70«.')«9 79.406 0.079370 

FÜFOUFKCV 

4.119 
8.710 

12.146 
16.411 
2C.!)6 
74.691 
78.FC7 
12.927 
37.:i7 
4l.l«7 

21k 

-am.       



HARMONIC COMPONENTS  OF  FLIGHT   TEST   DATA 
CASE  29     V-  170.5  KTS    n-   1.62 g 

HADE FLAP AT STA 770 
iHP   ICC1     I   »0«     CT»     JIT   »IT MO.O     T» 7* 

3.191 

cm 

•c.«-i 
• i.in 

J.KI 
CMP 

3«. 
C? 
C* 
3* f?JJI 

•TU»   C? 

•j 

r.« 
O.I?lfT*«r 

•o.eTctc'j.r oi 

■ j.eMPSJ»* 

PI 
m 
n 

•0.1(07117«-   01 

CJ 

o. urn 
c.^'on 
ü.iir»/ 
J.l'lT* 
O.ICl"! 
O.lhlilt 
J.C'.STJ 
O.*7C*0 

■ If n* 
•41  )* 

;*f n 
'65  «J 

»»•IJC 

»r..*M 
O.Oll 

?ti.*?fl 
22«.T6T 

?0(1.',-»« 

?7?.5S4 

KIJC        CJ/CJ«/« 

«S.lfcl 
4.916 

fc7.0T4 
kt. 38? 

?<J.TM 
37.J/7 
io.,-n* 

0.419S** 
0.«T6<k(>0 
l.OOOOOO 
0.291340 . 
0.4(1797* 
n.4?ofcn? 
O.l««")«! 
n.si*«,';* 
0.?S'».627 
0. 249241 

MfTUkKC» 

4.119 
8.213 

17.146 
If .461 
,?3.576 
24.tSl 
?e.«C7 
12.S22 
»7.t17 
4 1.1V 

ILAOC CHORD AT ITA 10) 
»if^Hir   6NALVSIS  wofi.   XH-il,\ «l-IP   100« 4C4     fT»    307  »IT »00.ü     T« IT 

C2CS 
CJ!« 
9,11* 

■ cn« 

•3.41P 
•C.l«^ 
•CI»C 
J.l»3 

• r.i n 
•C.8J» 

4J 
• 1->Je  ct 
lilt.   M 
•<»6<>^   04 
f67!- 
«<!».«• 

t2ifir e* 
|*M«   C4 
»2 1« 
774C': 

c« 
04 

J4 
04 

n >7.- oi 

4J 

0,2,27J45!! C9 
o.9t»iii'»! 'n 

-o^'ioe«:".« .13 
j.*7(»;*cof !» 
0.7r>27*7»■ 04 

-O.J»4Sc4lP tt 
0.4»47«:sr Dl 
o.743i<;r" n 
»•«•Ml««» CJ 

BLAUC   FLAP AT  STA  17k 
Htcwstc   «NM»SIS   I^H   ',M-56» 

CJ FH!Jf »sue CJ/CJNM 

0.40800'.'*   39 14.7») 34.783 l.ili)}) 
0.1669637«  09 '..('49 0.O74 0.40«»? 71 
O.I«i»e9>6r   09 771.<>40 74.0*7 0.47767C 
0.<:6*77»flF  04 157.7*7 89.324 3.717444 
O.T'77 7s''E  01 171.«72 24.134 0.0l<»993 
0.711517':r  04 oc<m 16.«.6 7 O.Or.t)138 
0. IRMAf: ■  04 191.■*77 27.1,i4 3. 34^384 
0.li8l"IF   04 l'>./08 7.464 0.011854 
0.|11fl2;i«  »4 14/.214 16.251 0.OJ7BO0 
n.IiTJSOMK  04 141.'11 14.130 ).i><>**J 

lo is    r 40'. er»   JC7 fif 500. 0 T« 50 

FPFOtfWV 

4.119 
8.710 

12.346 
16.461 
20.576 
24.Ml 
2 8.137 
17. W7 
37.MT 
4 1.152 

•J IJ CJ PHJ«- »sue CJ/CJ««»«              J            F8FJL^6C» 
C.lMf74«;« c 
C44<>»9C?: ,T. • 9.<rr«HV n4 0.-<1504.0t f» 312.319 112.319 1.3))))) 1                       4.115 
J.'t •W,4- )•. 0.»2 727-i- Ü'. 0.<. <0?5ilc •>4 117.7«.2 54.1"! n.»34/,.7» 1                       8.210 
CK414S5» 04 a.tiMM" f4 0.?"lK*ile (14 4*.97' 14.974 0.2d445S '                     17.146 
C.«JJ7ltV!. 0» -0. )!!,•(;'■ •- 'J» o.p-.inr.s? '13 MO.MF 50.202 I.I3S427              < k                     16.4(1 
3.7II«4f< :' 3.t<157)/- n» o.';''7'i';.>E '11 137.7rs 77.5,>7 0.l'll7l               < !                    70.576 
C.lJlt4^4' C1 »,%»«8F0«« m 3.i»7J0'0r 91 I1'.P'2 7 » , ^ 1 o n,o<.4C8i           < 1                    74.7S1 
C47M254' O.' 0.»'>77'-|- V 0.4/7l7»75 01 171.177 7«.495 n.0'i«-946 1                    2h.C37 
J.5 4'.-9 33- 11 -3.6f,7"Lt :i O.'I'iO'JS i5« .-i1 JO';.1^ ".')«.• D.t4»t4l i                     17.'32 
Cl JCf'j«:- O.1 • 9.»*.|<7fV i« 0.«iii9!6f ^'3 27 1.77 3 '3.1«.7 n.iw, 7 750              • 17.017 
C74Sr541«- 01 -n.9»'i|': ■>»•>" nl 0.<-...01- !?'■ 11 r««.740 2*.'7 74 0.07.^279             l( I                    41.l?2 

OE CHORD AT STA 2)S 
•«■.<*»r ANUV.IS '■mi   ^H-^M 'M| •  im«     r *os t»»     1C7   FIT 50O.O TR  72 

«J 8J ^J PMJC »5IJC CJ/CJ«»*«             J           FAfftCCftC« 
C27r?07»- 3! 
C.4»"9'(ir C4 0.171«F7»« 14 0.61085'.! ; 0* 37.751 17.791 1.000000 1                       «.119 
0.479S61F«: 04 -0.479H7r,. «il 0.412623.. • 151. ».40 176.'870 0.7OH275              ) ?                       0.730 
0.1124117: CA -3.?7l'.4<;f' )4 3.46llfj!9« 216.137 72.)*6 ).794911 1                    12.146 
0..,,'.154n: C4 0.17 l.-H««"- fl 0.747'",' : ft.0H4 2.L71 0.471230              i I                        16.4(1 
C.)C990S2: 0? CT-ntTf- '2 0.'7CO».. " U5.548 33.1 10 0.092 t«>2               ' 1                    20.177, 
C147«?4< 0 • o.d.swi'ir )» 3.7 .'4'. 7' : ! 132.432 17.37.7 ).1I72<?4 '                        '«..691 
Ci;«"77 04 9.44timi« ill 0.'. «28t-.6: L.n.hOl 22.•»4 1 n.2! 790? 1                    7»'.K7 
C5;!»?»'- (• 1 »•«I2TCH» "t 0.l.r672'.Of 4,/.49) 6.1.. 7 O.MIOPA               t 1                     37.477 
0.1617125' 0? I.TMUIIF .;i l.ttlUMI M).72tt ».13 3 J.)'.'?)«               < 37.:i7 
C4'7jrjv c» 0. ■•> I'l^rr .ii 0.2 7791 ■ ."- 01 90.,TO '».>>? 3 0.044661             l( 41.152 

215 



HARMONIC  COMPONENTS OF  FLIGHT TEST DATA 
CASE  29    V-  170.5   KTS    n- 1.62 g 

•UOI TORSION AT »TA 1».I 

owni c»ciif tn»r «   r.»»v<v  r4 
♦ ^^     CTR     JOT  riT  100.0     Tft 44 

Te»r »csrirN i««-»» 

•C.?l!24J4e r» 
r.?!♦!*»(• 

•c.mriTH- ci 

f.l41«t*<Sc P» 
|«IW90«t* C3 
t.ltSHM* M 

-C.l»t«55V a 
c.-*?t*ii\r ci 

1.44 Ifi^/lk u«- 

I J 

■».4».4W«ir <14 

0.»»4»«,;4F n» 
o.4e/4e%se i? 

■J.7.,,7I2JM :i 
•n.j.'i^i'tr fi 

0.577 
0.?M"» 
o..n6i 
P.Tf4| 

0.4421 
0.19 V) 
i.tu« 
O.UST 
0.7401 

ll/4f M 
««*'; 04 
«»0» 01 
4>»3 01 
I-.«.' JJ 
7'.46 «1 
4461: (1 
l*N )4 
nut oi 
'156 0? 

U7J5.J) 

PHIjr 

94.7)9 
104.r?? 
)0«. ««2 
»«1.72« 
VI.7I> 
r7.4,»7 
19.0!>» 

127.311 
74»'.717 
87.471 

tue 
«4.7)4 
t7.Vlt 

101.144 
4».432 
U.J'.7 
t2.9lt 
2.141 

4J.014 
77.M4 
(.747 

rj/cj"Ai 

l.))))JJ 
0.900609 
0.1407(11 
0.114)70 
>.167U<I 
o.noori 
0.017428 
J.2)«)*) 
0.06'045 
0.0I2<I20 

MlOWkf* 

4.119 
4.7)0 

12.144 
It.411 
20.'74 
74.(41 
78.»07 
12.<?2 
17.(17 
• 1*1« 
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HARMONIC  COMPONENTS OF  FLIGHT  TEST  DATA 
CASE  30    V- 122.5  KTS    n-   .99  g 

•UOE PEATMtft VIQLC 
•»••4 'd'  rviwi; 'i l    ^•«-•»t.X Srtl^  KJJI    r ws    i-- 1 «o  H*   )JJ.J     T' 

il.bTli J >/>    Jl 
i.lOHSt'-'-   J| 

-J »it •ifTi     uJ 

J.t»jj IT ••-ili 

J.l.'. -»ttv'-Ol 

-.. .>--»i<i7-.' -0? 

mJ «»flb*> 'JW'i'. -0* 

HJ 

■ v).lilu'>l>. ■#' -Ül 
•«•SWHM^ -Cl 
-J. Itl'fWTt.'-t» 
-i.Siiiioi' -01 

• »...".WlU'-ti 

-J. jSl'.<!Ji'--0i 
J-IOIJIT1»'-»!! 

J. j<iM>li-'  01 

0.^) • Wuf"-ül 
C. i»>i.J»r-0l 
v). lJjU>Jt     -«•(' 
O.liJulJ'   -ot 
O.JUVJM'-ÜI 

0. ■.jTi.:<»--0< 
0. 17).)l<i --ul 

pan A '»sue CJ/rjuAx J FMlUUtlKT 

ll».i^i IW*4I* uaüuüua ••tit 
iit»ttt4 lül.tidu J.üi/b»6 It.jiC 
i>.,.*l\i bS.IUI J.OÜH.Ö* I^.I«6 
>>H.loJ M»M« J.OJrtUZ 16.«.01 
H/*iM /!.<.<, J O.00l*bl ^U.1>/6 
!■•».>••« nr.uj^ J.0J^i7!) i>>.btl 
iii.s.in j).*)* o.oa^u«» 20.807 
iOt.bt* ^&.>s^ j.uuuo4 i2.S/2 
iUl.UI ii.Hti U.0ÜOHJ5 i7.CJT 
lit.*»» 11.16^ j.uüiirr 10 «1.1«? 

S'«^T MOMtMT 
if- ;•   t.VilS»:     |   '«-•>/.:        «it».»  UJ*     T  .j!.    r»;     ,^i   HT   4J0.0     T     J» 

• J 
-0 «i »JH"!-«. 

•J./<b.ltu . 
-t* .^J t '«'•I*'. 

•■.ijl7J7 
-J'.lj.l/C rr~5i 
J.a'>MJ3..     Jl 

-».t'^iftti' t> 
•).ij-»7<;uir wJ 

■.<• 
is 

0«. 

.<. 7iwojjür 
■i'. |4**toV 
•u.ltlldli- 

-J.Jt.77b^'i. 
-J..'!!1!«?!' 
O.Stil Jbb^' 

-Ü. IMIS>^- 
••J.>c77ojJ' 

1)3 

t-. 

c« 
0} 
Oi 

c? 
Oi 

' I 

<J.7U1..1J' 

0.161 > <■.< I 
J.1«UJ1> 

oTTFiUii5 

n.j .!7i>'>: 
ikM »«i <<'' 
j. »j j i>j i ' 

d. .i-^y.)" 

».iljr 

0> «».71,7 
0»        «I«« ■'•Ü 

_j • Citi9 ,•.^- 

ji       «M.MI 

Oi      ivi.»*} 
OJ        i.l«.i>W 

no. 7o 7 
IJ7.<.9'> 

7« .-«»u 
K.1U 
ii.iir 

il.T«t9 
U.bJJ 
^l.<il7 
iJ.-lVJ 

rj/rj<(Ax 

i .OOUJUO 
J.0sd37i 
J.237C70 
0.0 l^litf 
O.OI'XIJ 

O.OO^Ji» 
■i.0^ibl2 
0.0 lid2i 
o.uo<r3«i 
0.00%4bl 

M'gutNCV 

«.11» 
«.2>C 

12.34* 
lo.<.ol 
20. ST« 
2«.I<«1 
24.«107 
J2.U2 
iT.CIT 
41.1*2 

• ITC'I  tllR TINIIOH 
HA. i -!i: «.-ifsir «.. '.i .*-:^\        iHt-1   Uli     7   t«.      CH      :J^     ti    »00.n     TP    11 

M ■ "    ' M "" CJ'" 
— -  - 

PMlJC Hue CJ/CJit« J FR'OUCKV 
J.?-.7<.l3t 13 
i.^JBI; .••■•• 0) •J. JS12^ •)' M ].M<«i2i! Oi 140.Tt» ItO.Ha 1.0^000 4. US 
J .l»»el4■)«• I'I -J. ^"Oli^« Cl •»t*U»*«! Oi JH.'.'.'J !•«•*•* J.42u<>al «.2iC 
■t.:.'!'!.-": ■ i.' - J.'.ltl^i J: c; J. Iti1i2>' 02 2!>o.ill4 utt.tbl J.44<<jlb 12.146 
U.^^-iPt1 02 -0.2TO<10>- 1« ■J. ,iitU>' 02 21).ilS i4.i24 0.2bl24O 10.461 
»MWIMI* J2 - J. iCi-.*-.;' M \t.ii>.m- o<; 2J^.HI1 •0.312 ü . 1 iu'>0 1 /O.»7o 
ll.^»4 2c^».' d? -O.TtHT.J Cl Ji 1 * i . > i* »7.222 j.l IvMJ 24.641 
(i.U'>b <■>•"; 0/ -0.1 T^'.ct- ti O.^iit.il' M 117.7*7 4».140 J.122^6< 2a. »07 
.■.Tt,»Nt.'';r 01 J.l to^^.Oi Cl 0.1tlil/«. 0^ «t.lM ».I«-» J.04iii99 12.S22 
j.l!)<»^rTS = OJ 0.21^»»!» 01 3. U Jl.U." J2 17». HO K.144 J.O 7bo!ii 37.01/ 
J.ijfltiw' IM 0.141^bJlr 02 0. l.«*7.»' 02 »Uj.uii» U.iOl O.U<.-.uSl 10 41.192 

*\tn 'HI* UK* AT ST*  IS 
N. 1   l    «.!.'      *•      I VV:*   l'.v      L     '.M-3» I «"•••»   1)1«     1    07     r.Tl     ilo  fCt   >0J«0     TK 

J 
_     — 

•" J "  Cl r>*ijc PSIJC rj/fjHix J fMcDUFNCV 
I.J.ilCO M 
l.Sl4lTa^- 04 J.10<)22iJ 04 o.i!>ri2ri' or» Ti.O<(T 72.09 7 i.oooooo 4.US 
^•t*is*«t' J* -v>. «44 lp«/r OH i.«M««n4 Oi 2IIJ.-4 46 144.W« 0.»40240 S.2iC 

-j.ljr»74/- J4 -a. jf/iooT- C4 0.im4M": 0'. 24u.^lS «2.072 0.1feTS64 12. H* 
-j.l-l»üOt J! 04 - J.o •ü^uiC' 

01 
0. 100121'-. 

"iJ7"wiiiiJi 
04 
01 

I«7.i->1 
11'«.^.1 2/.JOJ 

J.l Ui4S 
0.022604 

_   J   . 1(1.461 
-. .^dc-^lT^ Ji J. J-.C j»l V 20. »76 
•J.!IJ»0 7>'.'' Ji •4««M«Mf" 01 O.lUdbo- 04 214.14» 17.4V1 O.OOB702 24.691 
-J.l>ll7il- Jl - I.*d7-Ji,71 01 0. till lol; OJ 214.2>S 11.1U3 0,0 11124 2«.BO 7 
.*.l2*4)lt : w^ -3.iii.)P04: 01 0. I2U«I4C 0% 11<.')t.4 4->.l71 0.0 77J64 12.422 
II.92T7SK' .)2 o.ltr>3»tC 01 0.lll7iUJ 01 60.72H 6.7-.1J 0.011140 17.U1T 
J.Ui4.«."- .It •4.I*«4M »f 81 0..'Ji7)3l: 01 Hi.112 11.ii« 0.0 12244 10 41.1S2 

21T 
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HARMONIC   COMPONENTS  OF   FLIGHT  TEST   DATA 
CASE  30     V-  122.5  KTS    n-   .99  g 

BLADE HAP AT STA 270 
(•■   * •.! i r i' ••,   - ,•«;■,   II.»»     t   »)>     rM     Jjo  H.T   »3U.Ü     TM   ^o 

.J *i CJ -'     ' Mij.; CSUC cj/rj"*» J FR'UUENC» 
tf.llf Dwi I ^ 
; .«»^».tf ■>' )J U*tlmt4t : d) O.IJjTltt« M M.tM It.tM i.OüwoJo f.lli 

.) .•.».■••v-«.'' »■ 1 i.iH» >■<■>' ill i).aJl U fj- v» <tU ..* iO /j.ii» ü.'jtu »iU ö.iiC 

J.iJo'lul MJ •J.UefTj'i L3 ).-»J til fl" 0i »OJ.'*^ b«.uO<. U.^toulb U.i«6 
1.» .. Uli .11 J.lM.'^l'i' Cl )« m t i*t *:. ut iV./-j!> «.>«l« O.'-iHiJf 16. .ul 

j.mic«f •.1 -J./ltlbif OJ 0.i«J<» Jit bi Jid.S >■» b^.Uu J.i2^lli iJ.i*« 

^«.''^■«ii'-f ■)■> J.b'lKi« )>' 0. a.iU.i«*i bl ii, l .«<'.e tl. i* t b.^KbOdi ^••.b^l 

J.W.'-f'w' J) -j.m«j.).»r C.I .1. ^ i M «rj'. f)J Jii.iil 1,1.a« t Ü.ihi,7/1 ^H.HJ? 

J .b '■•»<;»> OJ j. ^>ii J' u .». / »ij >IJ" u> ».<•»! u . / <. > j.oo. ^(j<; »i.tll 

.1 .»».'.i*/- Ji J. j^^JM i' Cj J.-.J 1 Hi." OJ UO.N..1 4*.)*' u.ittuOf«^ J7.017 
J.I ..'!  «Ü'" ll« }. IMJf»«!* ki 0. || )j.«^ : I'i tti."HC_ b.i'*» J.<> l.'.1.?* U «I.IM 

HAOC CMORO AT ITA 10S 
JHit>   UJ.      I  «J4     f.|«     JJt.  KI   >JJ.0     T*   IT 

AJ '»J 
J .&lw>.Cvl JO 

r.tt«»4>l' ÜV ).*«lToif' j'.. 
»•«i4«M4' u-« J. i■i'^''u••»" Ut 

j.it>r« in' J-. - J.M^LDd'»!' wt 

. ..'^ it.'.-«1 Jt - J. H'-IJO'.J (1 
j".rj*i"j7d- J» -j.'Juti),!. Ui 
J..>M/t.l-.- J«1 - l.^r.'joi J' u 
i .i-<f>otiUr Ji il.««WT«i* v,V 
..«.rm-' Jj ».mj' u1 Ot 

d.»anv..'- J« j.ics.'«wj: •4 
v.»'-?'."-- Jt -J.-ilf/l »» Ci 

PHijr PSIJC. 

■LAOI CHORD AT ITA III 

••J 

J. •> ) ti-tti". 01» 
0. > »7«i 7»" ut 
O.aiftftJ** J* 
ff.-'    t Ifjj' Ut 
0.1 ill («ji J't 
I). i4i •( /1 M 
0. i-t-Wl 111 01 
J. 1 tt'j til' Ut 
M u/ii.j'; uv 
o. titwHi; oi 

S'UJ   I »J i     T   «]t»     CTü     liu  FL'   2JU.0     1»   22 

CJ/CJMAX ffctjuc«» 

77.^U 77.21« l.OOwUJtl 4. 1 IS 
b i . 1'»J J».1J7» U.11<1-J72 e.zic 

^i&.b<tb la.i^i J.l^biK U.J»6 
1»».««* art.'»"»•> J.j'^^ib'l 16.401 

MI.M K«.M| O.J2jeU7 2J.>76 
^ij.O<tf <«.rH J.001074 24.041 

(i.J13 o.*»* J.OU7710 28.1)07 
art.77^ r.M* J.02v>bt!u J2.422 
t, »• -t/l /./u 0.02i2bi iT.CiT 

jb/./n ia.^^^ O.UOJihl _ l« 41.1>2 

•J 
-j .26:i7t I j' 
J.tl^ll".*' 
j.3>2'<Jt: 

■w .»lOJ'*» 

-j.iuo«;!^' 

-0 .i»iil4..:.-. 
} .bb< **!»:'Jr 

0.<O->4l(ifr    i»2 
-J.»144 11.'    Oi 

.14 
1)1 
J> 
Ji 
OJ 
JJ 
J2 
J. 

HiMMSVP C4 
.).IU7U->1 ■•■ b4 

-O.IS4-i«i>t Cl 
•j.47jT>7r 0» 
-0. laJ-».: 77 0» 
■i.i'jtiill- C» 
-J.J''i70l 7' OJ 
J.Scj/04ir Ci 

- J. I«t72 fj. Ot 

■LAN TORSION AT STA  111. I 
H.1-*   «I?   <VtV<l<  "•■M    '.H-So» 

'.J "■   «rii if. "iUC CJ/CONA« J »tiFUU«NCV 

•••«•SMM 0'» 72.»91 72.091 l.OUJOOO 4.111 
j.ii.o tj; Jt b<.'>0 it.U-) O.lbiOll «.2iC 
o. ;7i. OJ S« Hi.113 70. »2J J.lJ<tt)l7 12.346 

o. 4..7j..n- 0» i4/.OJ4 »»b.7il 0.12i')4b 10.401 

0.>021 'i»; 0« 4M.«t%> >J.12) J.071766 20.ll/6 

•J.'.? rt.Mi: »1 jJ4.^77 »0.727 J.OiiCH 24.b41 
j.3j.>»i.t: ul Jut.tlo n.in o.oaioiO 2o.bo/ 
0. ! 'tiiit ■ l)J ^li.jJl ii. Wu J.Os.'i'ab )2.<)22 

3.«Ol#»f1 u» 04.41/ •«.i^7 0.14^002 J7.CJ7 

.i..;4»2ti» Oi _ 2n.i2i 21.412 Ü.0^^77> 10 4l.l>2 

'.HI* Uli   r »ot rr«   lib FCT »OU.O 1*   44 

•J 
J.SIl« J.<f .i • 

I'J 

1.2<J3<-.r Ot O.I'iluOlb' C4 
-0 »ttltS^b*«* J t 0. •#V»,.5»*,»T Oi 
J.4^'.4ftJ' Jl ■It^MMt«' 02 

•J.tkf4t«l' 0 3 -0.<>44|4J2 Cl 
—-j.i^icut: J2 --J.iSJl2l2r Ci 

-j.b»iS27r Hi -0. «33'<0JJ- 0) 

-0.2'*»>Cr-.' 03 -Ü.C?rib'»J1' b2 
O.-JOTt'j'i^i' UJ -0.2',,jtü»/ Ci 

O.IJS-'.JJI»" J3 0.7<>432l »c 02 
«,|t«>Mlf Oi O.^lilib' Ci 

i,if'.i-tti' u» 
■). I •^2aj>* 0* 
0.2/il'>.>lc 02 
0. I t iitaf US 
i. I l 14^31? 02 
0. / tUlia- 1.3 
I.IJjIaSi' OJ 
i.jijJ42j: Oi 
c.ijjjjr«' Oi 
0.1i03^1 I:  Ul 

»"«UC 

13.420 
iji.ur 
6». )■•■« 

Idi.'ilb 
"iii.ü«-* 

t, Jb . 7 td 
IV3.öol 
ij».422 
if.1^6 
24.l'<4 

t>»ljL 

StotM 
6«.u5t 
22.4«1 
4I.474 
66.SiO 
Jt.tld 
2/.4>? 
Sl.'i'ji 

J.iOb 
2.414 

CJ/CJUAX 

l.OOuoOO 
O.»it<0q 
0.0 1U22S 
0.0 40b 1 «I 
a.02ilbHT 
0.2 72bST 
0.112424 
0.2 J4,Jib 
0.0t)oh2i 
O.U4I10V4 10 
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t-KtüUtNt» 

4. IIS 
8.2iC 

12.344 
16.461 
20.476 
24.b91 
26.60/ 
M.MI 
3 7.03 7 
41.142 
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HARMONIC  COMPONENTS OF  FLIGHT TEST  DATA 
CASE   30     V-  122.5  KTS     n»   .99  g 

• n»n Mil CHORO AT IT« II 
" - • if .'. ' »ii! >.■ -i •.• «IP  im     T  »Ji    CT«    JJ«  >iT  »Jl.O     T» 

-J ■J r.J »HlJi. »klJC rj/CJMAK J ^KfuUfNCY 
a»»ttn it' i • 

it.lHiHV 0» JdiWUkif* Ou J.1 )^««il: 
OJ n.Mi 71.»27 l.UJJJUO «.11» 

*'■ «^ Jtu 1 I't. J* ij,'.»»<i<i,jr ct J. i M#4l«j J. 7-j.iJb jT.'joi U.09^UVe t.^iC 
.'.j.'li*»'" O'« -il.M JI-.ÜS" I.-« j. ir«44iii u« <«I.IM o/.t^t a.Üb^90o 12.i«6 
J.OjKlfcl' ÜJ U«||M»4*/ 

U* 0. Imo'U)' w Ul^j". Si.Oil J.dtivOi 16.461 
...Ir-Vt.w' o> J.llUiJi M 'j.i».i.;7<r J* li«.JM ty.-iOKl 0.01>6<)9 20. W6 
.'.TillC '•.' 0 1 -i».el 7TS.;(, 0 1 n.iijji»*" U'. ^^•.7uu >-..2<»* O.J1102< 2<>.b<»l 
J.i»»'at74:- 0-t J. ^ '-.1 *• 01 Ü.1 Ijlllt: M 1*4.1»« 2l.uaJ u.ülu'j?» /tf.fOf 
■••W.CtMl ÜJ -j.ui;»<.iir 6i t»49U >J>-. dl HJ.OiH *JMM> 0.00i>7!> J/.W2 
C.jl'.üttu M -ü.<;rfcoji<.- 

Of ib^loM»! I u* ^uV.l<!rt i*.*ji J.O l'»uj<. 3/.UJ/ 
j.iUiJ*--_ J>_ -n. j| 7<.oJ7- Ji  _ ').*> I.J?»: Oi y2).ue7 id.iu* O.UO«}S7 10 M.l>2 

DC riAP AT ITA 1S0.I 
4  •.!'   " •. »j.:.. »f     I     »H-JO' •H. ^    I i) »      '    . )-. C"     iJO  H.T VUJ.O T«   1-» 

•J ^J CJ 'P.1IJC »sue CJ/CJMAX 
. .n'..tiii OJ 

J.4MAM*' J» -J.2s7j7iT-- C-. 3..»>Ud'l? 04 12i.«JS i2i.'»iil 1.0ÜUOÜU 
^.U7i;j, V»» J.^JH»JJ" C-. :).2»<2'ill J« U».i<i2 b2.ü71 O.iCTttH, 
J.^i^lS' - ■>> U.^JJJSi't 6J J.UiJim &» OJ.JIO 2J.m 0.2l<.i6l 
J . 7'» ' i- Mi.' 0« -J.IüJWJ'I 0) J. >Ji7iJ2~ Üi ij^.olO I)rf.l22 J.I61-I9Ü 
T.PUVBT*1 "Oi- 

"-l.luS'i*»»! 01 i.iijiii*: \)i iH.<ü2 bi.unJ o.üi>ijar> 
J.f/9lllll' J1 J.^^-.l/»!'- 1) 1 .). il>2i.,J; oi 27.1 <b «••11 J.107211 
>(t4nt«<-< hii -J./SIUJ«,' 01 U.M7i4J2e Oi l»9.Uu >l.iJ2 O.J17oO> 
J.i^^J/i/' <Ji J.'ilvrb.i' Oi 1). Ji Jolj>.- OJ kl.Ml it •*** ■). 106281 
j .^■>*lt■>•J' u j.iiöwi fu C-i C.iJjf-'K" -i 'yi».'»lj l1).»*« 0.0 J<..66 
J.ülfi "»z- w» 0.11/oil 4. Oi j.iiujui.: Ji ol.'jl« O.IJ<: O.U26J»2 10 

MfMVMCl 

6.11S 
B.2iC 

12.i*6 
16.461 
20.1.76 
24.641 
2b.»07 
i2.v22 
i/.Ci7 
41.11.2 

ILAOI FLAP AT ITA JOS 
'.(••> I f    tslj      ."TH      Iht   ' wl    JJ'itü iii 

■ J 
J .1 .*•■«* '•• 

t'J ;i P'UJC PSIJC CJ/CJSAX J F«E4ütllCr 
I.;i7^-««,- J'. ). lul.JIS- Jf i, M llM«| 0. lii.Xbn UJ.dbd l.OCIOOUO 4.11» 
J.»l )!</•.■ J- - I.llbblli- Jf J.2.77121.. 0> iJ..«l/ Iblt.ia* Ü.»64101 d.2lC 
.■ .^ J»J7 7•,■ uj -o. /lOuVd" L; O.Uul/U" c< 220.»J«1 7i.ui6 3.27i429 12.146 
.'.7,•»7.•lt' J.' J.iil ,7»7 CI 0. 7.,J7.jJ: oi O.f^J O.IJJ O.I 7U91 lb.461 
rf.l  ,W,"».'i JI -•i. tun« In- u,' 1. 1 «•i2 11 : Oi 142. tM M.*Wt O.jNiiO1» I 20.^76 
2 .i/'ljkl 4 JJ 0.17SJ271 01 i.-ii<2>7j: o> 2!i.iu1 4.21a O.09ia>42 2^.691 
.' . i'b ' f 1   i II J. tbl l»jt« o ').,</«/>.: oJ 2J. J--» 2.<in 9*i*rm»t tl.bil 
4.IU6fT|* ill O.J^iJ«.: fij U. II M.»|" oi lU.ilb 11.421 0.0 /'.Ju l 12.V2/ 
J.Uoli.'- JJ J. JiJOJl  Jl' 02 3.1 > Ji»7l • Ul lof.ui« l<l.b2u 0.0i2»id }7.Ci7 
.1 .■>..,•>,••.. • 01 J,«»l.»«>" CJ ). i>l tfjj ! iu h^. ..1 1.2'»» j.O 1 I-.1 1 10 »t.tii 

ILAOe FLAP AT ITA 21S 
ii: .i y>I ' lli>   i loi     f ',J»    £?r .T  »OJ.O     Tf 

■•J •-J "J .'-IIJ' fMJC cj/fj»ux J            rs-^gutNCT 
.'.7//<il»- ji 

j.2V»l4t' ui 0.1 i2JiOl 0«. J.l »«2HM-. 0-. M . 7ü'l • i./Oi I.OOOuJO 1                      4.115 
.  .l./i •..•.■ .)«. -.■,.l,'-74( l- c. 0.t«t »ist' M »1». /OI 177.4i3 J.8b2i2i 2                    8.2JC 
.i.r2'*'i7.,- Ji -■.1.4'.2)6>«ai Ci C. <ii7l»l 1 ui <:J3.0<1 6i.lbY 0.4o<2i^ 1                       12.1*6 
0.10.71". ' Ot *,1HI4*%: C2 '). 10J 'blj" >. i.>7l U.ib« O.Siii'j'. > 4                    lb. 461 
a .lit >-^c..r Cl ~-3.ij77ijr 0) C. >h <17lü' Cl 1^4.u77 b».dl» J.I^IOIO »                     20.416 
j.|t.'..is7..- 0.1 i,ltH'*Utm- O.1 O.K. iiiir 01 • . ilo l.iil 0.0»'6»17 6                   2-..691 
u.?»-.!'.;.' SI -J.l 7|i7.l2- OJ ),.' nij\r oi 12 2.U-.4 4a.092 0.1-VdO«. /                   21).tU/ 
J .C J Ji' IV' 01 0. t ■» llu > /' c > o. u u HI 0> M.lb'l 4.0 II, 0.4<tb7l II                       ii.'Ui 
u.m«nr Ji j.ltliJ'l' c> O.U .l».2 ! 0) dl.S27 ■#.101 O.O'.Jdü •*                    I7.bl7 
•i.iojlsj;r JS 0. ^'»77 '■.a' 02 O.oo 1 «it 1: 02 o 1. i 16 (i.!!-» O.Üi*il.)             1 0                       41.1!>2 
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HARMONIC  COMPONENTS OF  FLIGHT TEST  DATA 
CASE  31     V-  123 KTS    n- 1.11 f 

• LACt  F£ATIItH ANOLC 
••••• < "ii:   r,;\ vs| < •• •l   NfaMri 'Mil»   IIJ4     r   »OS    rr»     ist  ftT   MJ.U    T«   it 

•J 

j.*M*m'  n 

j .UJ4 .' Jrt ■-Jl 

-J.li/J^tJ'-Ol 
-J ütitl#*>aM 

J.I tu'j Ntt -uJ 
-.1 .fiftTT'.'ji -L* 

■J 

•J. ll^.'i'H' -01 

•a.U4M*r -at 

- J.Ut JIU' -OJ 

• J. ^bSi'ioJ' -Ol 
- J. jnS-jl j^' -U/ 

:J 

0.1«JI1J>: OJ 
O.oJ.iJJl >0l 
).UJ<:JJ^4'-01 

J. •»/••»/j"-04 
••it ••»«t*«ii 
0. JitfaJji-O/ 
J.^ Juldj'-Ol 
••»lii IfM '••I 
0. 7^.-7 IJJ-U«; 

PHijr PSUl CJ/CJHA« J MCUUtNCV 

1^1. 101, Ki.ia» l.OOUOOO «.041 
»O'i.700 lU^.dkO j.Oi^oi; S.llf 
UT.HSi ij.^ai O.OUSiT U.24S 
15 3.J /J . O.OUtS« 

O.JO'.OO«! 
lb.l4i 

ilt.^J1» U.hti 
ITJ.iel ^».♦TT O.UU^t49 it.iHQ 
U^.«3l jb.O«, U.OOOi») 28.6a« 
MttM« iJ.41/ 0.00*^2* n.ni 
^PJ. Id'y il.«bli O.OOOOtiC Ju.8(ji 
^u./n /i.j<r o.uoiifs 10 «Ü.V84 

SHAPT M0»1MT 
H1- 4  .-.It    /«    LVilS   <• ^'l    «M-W Ml«   UJi     T  «j;,     CT4     J..U   «LT   JOO.U     TM   M 

-J.loOJ!?^' 0* 
-».IJJ-.C.'/ Ot 

■J. I IM IW v> 

-■».PCi»?'- JH 

•j-blTU..;1 JJ 
-l.lrj/*»,'     Ut 

J. 
J- 

"J 

J. /tiljjjl 
->1. NJiTt"» 
* J. «wot.' Jü' 

J.luu-.JtT'- 
- J.Scli'OOti' 
- J.^S-I^SJO 
J.iCüf fS'S 

■li 

c 
Oi 
M 
OJ 

i. ^./.IO.'- 0« 
0.^ tJJ liu : 0> 
J. WiJfl/' Uli 
0.2^i/»H b« 
o.i iu)rj2r o« 
C.iliiJ)<«j   0» 
j.it^oro: oi 
o. |««««4«] ü. 
J. 1 /ilJf t':   b« 

l>Ml JL »sue CJ/CJN«X J            MfyUINC» 

■«J.li-d <'J.dui l.OOOJOO 
1*1.toi <«i.T<>| O.U^'J9J 

2t>.^li »d.uiH O.Jid^Tu 
5J.U^8 u*nf U.OHUIO 
liJ.ii/ JU.ubb j.ujuro 
21>.^i9 )>.»*; J.01.U27 
<<tr.uv) Ji.id» U.OovO^ii 
tmto 1^.10» O.0OtJ63 

itt.U'O 1-..J11 O.02J261 
i».jti <! .-.J«! O.O^t^VM             1 

PITCH LINK TIN9I0N 
<.rtlp   10J4     T   «J*.    CK    J«»  FLl   &JJ.0    T«   11 

uJ 
OJ 

111 

•.•.JIT.tJ.' 
-.< .1 urt: </ 
. .l)t I iij. 

-O .t|->/7Ji' 

-J . J-lli1«!-!.      ri» 
.i..'n^i<i/'  OJ 

-J.>*>>^Jlil'   01 
•J.||J«tH*   02 
- l .h..l ■( 7' '    01 

i'J 

•u.Stuu'tO^'* 
•0. 1 I'Jud'VO' 
■0.l/7'Hi>- 

■ )V^ jj«.ii j'~ 
j.»..'«'i7i,r 
J. >7v,i)7m;" 
I'.ltb»»^!' 
J.l*1-^»!^1 

i. K.ur •■•' 

OJ 
c» 

Oi 
nj 
01 
01 
0^ 

w.1>1JU2J' OJ 

n. n m N< ui 
O.l^i MM< oi 
3ij".l>.ll J- 02 

"'J. .J 12 'n.:"u2 
0..'7t jl Ml 02 
C.2 2 IJo^i : 02 
0. .;./ tOtt ' Ul 
0. 1 II Jbl >' W 
O. 1 l I l<ii.''   u« 

PrtlJ'. 

•.'lo.Our 
i^c.bU 
2<i<>.m 

_272. NJL 
2U.a'b 

2.7ob 
2.1<>l 

lbJ.097 
172.272 
II /.»-.' 

P>IJC 

210.Ou7 
Ibl.lOa 
HI.»»!» 
»J.l'/U 

* •.2.'J7 7 

0.V>1 

0.J1J 
J0.Jh7 
W.U1 
11./. . 

:j/rjMAx 

I.OOOOUO 
0.9V4U2A 
0.7«Ob7u 
0.240UJ0 
0.2 2<t>ü J 
0. 1 -.luu» 
0.1 io t'tl 
0.0 l-'lü* 
0.J9H107 
0.0'> J'/J'» 10 

PHEI.UE74CV 

«.OVd 
8.1'«7 

ib.iti 
i\i.*><*l 

2d.bas 
32. 787 
Ib.bflS 
*ü. Vb't 

FIXER IIU« FLAP AT STA  II 
•♦■"«"«li    •»'l»"'!'   •'■"'I    SH-JO' *Hi* uji    r .ji   rr^    >«» Ft» ^oa.j   T»    I 

• j 
j.l.m*».- 

< , «J I J ■• I '> 
-: .J.JJ. «.' 
-J .HJ^^C- 
-l.jliV.O'J' 

■l.l.4,-iTr< 

i>«|.*«*»J' i 
J.ljjjr.,r 

.> .2. at Ifj' 

UH 

0« 
J. 

tu 
ill 

,IJ 
wit 

O. (»MM* ' 
-0.dOHj<(i2' 
- l.i/l-tr. hi' 
-J.lll7'>b<.' 
0. Ji> J-<1 Ju' 

•t>«Th>*%SI 
-u. j>0>H'jn' 
- J. .■•■i . 1.2" 

-0. lU<0-»uO" 

01 
c 
c. 
M 
lit 
(1 
dj 
l" I 
OJ 

C I 

I j lMtta  Oa 
It HljtZ  C* 
t tn ill' wi 
2l>21i2r 0- 
.ftjtitj. OJ 

i 1 I-»JJ7 ol 
J7i>«jl' ul 
1 1  I I > U Ui 
• 1 <l )1J' Oi 

2 • <i it (' OJ 

»HlJ'. 

Z,1. j.ld 

2)1.<IJJ 

2U.<^i 
IM .UJJ 

2»i»Mit 
«I«.Ml 
Jtl. !('•: 
bj.i. Jl 

Jij.'2« 

PilJk. 

U.JU I 
Iti.iii 

77.J1U 
»t.4IJ 
JJ.1U1 

■•l.jji 
i ^ • o'«*i 

J.7J7 
1J.1/J 

tJ/CJM*X 

I.OOOOOU 
d.i'j^bju 
j.2!>07)^ 
0.132317 
j.uS/o><; 

0.022IW1 
J.UC./.I'll 
d.0 20HJ'< 
0.0 l'i2b,V 10 

FKcUUcNCV 

8.14? 
12.24» 
lb.34| 
2U.V,2 

28.6<IS 
J2 . 7 u > 
36.6iS 

220 

I 



HARMONIC  COMPONENTS OF  FLIGHT  TEST  DATA 
CASE   31     V-  123  KTS    n-  1.11 g 

'U" tJji    r tjii   crt    )<,J riT >OJ.I)   TU 

• J ^J 
.. . _ 

-   ■ *.J - "tx'UJC ■i>ilJC U/U**«                J fHEjOTflCY 
■ «* IJOI J1» Ci 
-l.^lUiil J» d.ij'.iJ^V 04 u. 1 M*f*«l ÜO UJ./ib bt./iu l.OJduOu «.bV4 
J.iH-"lr>- c* O.-ljHUi IV M O.U.Jnf Ü* liH,/lu i*.Hld Ü.I02><.6                 < «.1«? 
0 .«•»••i eiii' J-. -U.SITolT^' 0« 0.lJti>-*l : Oa ^«l.J*U M*Mf 0.IUIH18 1                    12.24» 
J.CUT,,?' Jl -O.l'jf-.' V Ct 0. JjiJlii- t«. Itk.tN St.J^t «J.O/'y'j'IO                   < 1                       10. KJ 
j.iDc.t.;' a»- "^»aiSHM* 'C-i' ' a.z-, ittif U« Jlj.JJi «.i.oOf J.Oitjiä                ' >                   2U.412 
J. lisle K'- }* -j.lsi^Jl'-- c> 0. l>«/i«i' Jl ^Jd.T'o m.lt'i O.Oliüal               < >                  2«.»'3C 
J.lt'Uvi' J« ü.l/i)a«Obc 0-. i). 1 4f i.iuJ 1><I isi.lat tyt.itu 0.0»<iO< 2M.bd< 
J ./l;>«l< j>. 0* - J.»ü•J''ÜJl•,■ JJ «.il«||M1 J« iii. >-io O«.12J J.OJUH^               t (                  12.7*r 
j.'ojr'«*' 01 -ü.^li'.i^<7, j-. S.ii«4**4* (It i*U*0i i^.OUl 0.021.»*»               ' l                ib.adi 
J ."»J■•>.•»•■•• M j.u»t.t.«:" OJ 0.   »H>JJ>|^ 02 iJ.liu l.Jli J.jjja/J              1« i                ^ü.1»«'» 

IIAPC FLAP AT STA 1J(I.$ 
ni   '   Sir    V..i.t'.If  «.«Vl   »H-iuA        SUli»   Uvl1«      T   »Ji C.T8      Jl,»   FLt   5J0.Ü      Ik    19 

«J k4 CJ PHtJl falJC CJ/CJHAX J PkfUUt'MV 
.i.ll<n|t<i*   »H 
j.tlJtt'i',-   0« -.1.2 •blHrS' M Ü. UoliJic 0» M«(t*W i2*.lSJ 1.000000 4.U4S 
.1.1''•1>2.''   0« J.2«lolli' 0* o. »u*i»r< ov 12<.»bt b«.782 0.617071 «.HT 
^ .«•-•JO"'!    Jl 0. ICtJ*«.'!.' c O.IJ.tjJi« 0* >».2<.2 IV.dll 0.2<iW2« 12.29» 
C.3im23r   Ji 0. tiljai )i. C2 ). n.'if 1J: Oi 2.»21 J.uiJ 0,16)44.1 lb.341 
. .^'libi J •;   Ji -j.i^^uii: n Ü.tlWuii^ Oi ilN^ll bi./fl« 0.u>bJJii 20.492 
J.l«itl«l  !   Jl J.l/2'il*')' OJ J. IMl«Mli 01 2^.172 %»«%» 0.07o/o<. 24.490 
O.lM-.tj.ii   M -O.^iCiVJo« u 0.1*/I Ufr Oi **>.() f* «4.216 a.03iJ14> 20.6HS 
s*itnti*' Ji J.J'IJS^I'" 01 J.<2 42J<>: Jl Ol.Jxfc d.lii J.OdJJil i2.7ll7 
j.uwi-(>i : oi i.'UiT^r UJ 1.1 toM««1 ui Itl.lil ii.ijr 0.027032 16.««» 
J.ai'.ci*v^ o2_ i.Sij»'.*!' 1.2  J. UJJUl Oi  i/.O'lt  __*»W 0.0201»» 10 40. VB9 

OC PUP AT ITA US 
M: *• .i»^i« X   - "l    »'l-'iu^ Sill ■»   1 Id''     r  ««t CU     MS HI iJO.O IP   20 

H 

0«. 

•J CJ »•MUC MiljC CJ/UiAK                  J MauUkNCT 

l^-ili'.J" O.i-'c.lü^S' •* C.4->1717<r •t l21.Ju4 12i.3b« I.OOOOJO                I t                      4.09« 
J utiliH't- 04 -0. t2bt477' Oi 1. 2 7ai<«r 0« »12. full luu.id« U.!>9'i7a2                < t                      (».197 
. .D^iJU' N -J.b'Jb »2 <.>!'' 0> a.i2ilijj*~ 04 2lJ.I2b /J.Jtl J.2c2i26 1                    I2.*9S 
.eiii**!/' Ji O.i2c04>V Cl i.it'il'tult* Oi 23.107 7.0 7/ J.14921«               < i                    16.391 

.■».Jii.l OIT' Oi   ■ -d.Tbl.^tJ' ö .. 
j. lull tj- Oi "J4 7.24'. u-<.<.»l U.07«9»l                1 >                  20.492 

J.21'i*f'* JJ d.27lJ0J7■ 01 C. io 13 ivJ : 01 4<>.b/b 8.111 0.0 7o 12 7               1 1                       24.490 
.•.2J-I147,- 01 n.lr,i;»7f Cl 1.2 1 >i4<ur oi 0.4 ■«4 J.Ob 3 U.0»19»3 1                    2d.c8< 
.».1J0>.J<.)« UJ J.iJilttf 0.1 0. 1/'MI2 • HJ tl2.0>li Ifa.aJj O.Ol-lOb»                I I                    12.787 
ji,SH*i-j.r 02 -d.431ib^Hr u.« J. 4« 1 112« : 02 2i2.4b« «»«4M O.Oll^O/                < >                   36.80» 
k .»7*. 747. 02 Hi'42,'07 it 0. IIH7>1 ■ J2 4».4t« '>.4>4 3.017798             1, )                     40.«84 

ILAOI ftAf AT ITA ISS 
-HI.

1
 ui« T «)» r't 14» ft.1  »oo.J r» 9 

■■•J .'J '".1 •HIJC c»ijr CJ/CJ***                 J             FRHOOfNCV 
w .1»<>942>' Ji 
) .•>vlf»b.': #J o. fc»wu-.'n4 ' Ut d.2'>i •7i2: o% lJl.i21 10t.i2l l.OUUOOO I                      4.098 
J.l7lrU|r j« -d.l8|".7i'r d.l72/'>7J: M fji.Vli Vlu.io-) 0.674737               < 
d .M>40«||lt 0« -0.418*4 ;•'•; 0. 7*.71'..' 01 211.416 71.14» 0.311231 
J.'iJit'.W di 0.42711H: 0. 1 ItitotZ 04 11.272 7.4b8 0.<«C898»               i 
I.;«1T >!.: OJ -o.l 7842 0' . ■i.iiiiHiz Oi 121.44/ 64.711 d.liib4j 
J.27«7Co4r dj d.bisd247' a.i*s*ni' 01 12.HC» 2.147 0.112226               i 
d.3210732r d) -Ü.li7ü4 70" O.ltitiU'r 01 128.b2d 46.9«.» 0.t4«OlU 
i.S71»f2tr OJ d.4«i36'l«r 0. 7>l tMi 01 00.411 3.06« 0.29tu49                i 
<l.*Jt4.'.1'll di J.4j4«9ltti 0.idll44ii. 01 ll.^iü 1.123 0.ül207ü                1 
.'.lJIT'7ir OJ -0.4J»'.4..> 0? 1). 11 1«2I>: 01 202.7.7 .0.2.1.1 0.003189               It 
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HARMONIC  COMPONENTS OF  FLIGHT TEST  DATA 
CASE  31     V-  123  KTS    n-  1.11  g 

ILAOE  FLAP AT STA 270 
n. i-   «ji:    r'L»>t$  ■•■"■   l   .'I'-IU. 

r.Hip lu ■    r tJ»   r.r«   MI 'LT son.j   TK /6 

o i 

.'. 
J 

-J 
>. 
.1. 

). 
> . 

* J 

iolJ<;.l, r 

IT !•.".'.." 

JJ 

Ui 

Jj 

U) 

01 

j.llu<>llu' 

;).*Ci8.l-il" 

-o.isTia-u- 

- J.i'<S>:.l J' 

J.« Cus%uil( 

2J 

Jl 

C J 

IU 
0» " 
u 
J3 

Jl 

t J 

o.iiiiiir' ** 
J.al 'I I >i Üi 

J.ii'iiilli U> 

■). HltifH 01 
l.iJ»lJ>i- Jl 

). iit.iJ'«: Oc 

0. il^ J.'/U.' «« 

>)• JJ'a iut • ui 
U.Jo'tjr/r ! Ui 

). I I i «JJ I ' Ji 

PMIJC PSIiC CJ/CJMIX                 J FRfuUENCY 

/J«uul «IMüI i.auuj^u          i 1                      -..ü-»« 
ll.JJl l.Jlu U.kSdT^S                < H.ivr 

M4»i4< n4.«0T O.iOi'Htti               J t                 1^.21» 
^.<.<--> j.oir U.B^SSi^               < •                      Ib.i«! 
.t.-^T JWJ5 a.itubi 1                     iO.hHl 

Hb.i^ t^.iüo d.U7j«04               ( i                ^••.i4C 
iJ1./J<* «i.idr D.^/^Ti f                    4d.ctf4 

iü.JOrt J.^JI i.rtiiM        i )                 3^.7a» 
kt«4W •i.Htl o.;iiiui           " *                       iO, J<I5 

Ut.otit iJ.i6H J.JSJIKJ              ll )                    *J.Sb, 

«LADK  CHORD AT STA IDS 
MM*   4JJ)      T   «J!i     :iK     l«»i  ^IT   !>JÜ.J     T*   IT 

'J • J :i HMUt fllit U/U-4JU 
.'.JJ77 1,^ bo 

J. MMI 1*' L'J Q.>.J»/7 li- 03 ft.Hi 71.11» i.aoüuao 
t%i$*iW ■' J^ J.*UiilJ» J<. J.ainji^«: u« ib.Jtl ^Ü.Jll u.i^it^a 
>i.i<ub 11.r Ji • J.MJIIB^}' Ot J. /HO ll«' J". Ut»<itt 7 1. jbu J.1SU1D9 
0•« ' J / 1J?r 

j-« - J.-duo't^i' M o.i jiu UJ: J<t iii.tibt, ■to.n-, J.OOI'JUO 

.■».f. .U7f?r or "" J.-,S*l'.!ie "Oi '   0. I1U1 tl '■ Hi i'jl.iii iOUvI J.014)41 

1.*H7t7.»f 
J> • ».'•(IIABCT CJ O.-jJM»»«'- Oi itJ.vl iH.JJi ^.liliHlt 

o .•» /»J im jj -J./wUlS/J' C) M.iiitHi-. J« Wf.li't <>D.JJi J.Ot'.oJi 

ll .xli'tf^^' ',V Ü. .'ll'it./1 i' ui J. »><.^ ■;!»' JJ 7b. >sh •t.jflj O.JJ9041 

i).*-J•^'•■^i,■ Ji J,ulo77»<r OJ J. MJJJM 1 JJ IZ".«.»* it.tn J .U K.u» J 

J.|«i»tf«J<* Jl -J.iö2lJ.Wr ei .). l>-.illj' ÜJ /<>«./uu i-,.1,11 J.OÜOMJb 10 

»•(■-.um-Ncv 

4.09« 
0.147 

le.i4i 
20.i«; 

24.&4C 

28.68« 

io.8b» 

40.«34 

HAUE CHORD AT ITA Hi 
»..  • isi: A» 'i vsü o'"1 i -H-ij., bMM UJJ     f   .Oi    ft»     i*> ft.7   sJj.J    TJ  22 

•■ J 

,' .«.It cc.-° 
.. •(.»ll'.l'.- 

-.••UJ/'.iol' 

;>.7,/f«.7v- 

.r.i/c7<v> 
- j..'J > ■« i. i 

-(•.n/7.T7c 

*j 

JJ 
Oi 

Jl' 
'). 
tu 
JJ 
.li 

0aL<t'j7b »A* 

J.I».'«M4! 
-0./blo<0 J! 
••J.2 7CoS «7- 

• j.^liuu-«.:" 
u.l7111jr 

• J.iitiiJr'.' 

J. '•> JiL Hf 
-n.i.'xi.isni 

j. 

CJ 

0* 
si/ 

Qd 
Cl 
J^ 

CJ 
p.- 

CJ 

0. ji )2>'>.t 

d.lUJii2* 

j. r» i-i J-»*^. 

" ). ">lbi7H ": 

>t»im >J ••!■> ! 
•J.^ NM4I: 

I. ttlll Ji : 

].l JtitjJ. 
P, ',1 ••if. I ■ 

J. 

0. 
J«. 

JJ 

Iji 

Oi 

Oi 
jv 

»nur 

b».i>J* 

22i.il2 
iJ<.-<77 

li^.4 1» 

Wa.iM 

llJ.'Wb 

n.'.-Ji 

PSIJC 

o').>i-. 
it.^j 

H<.•)'.<. 

■'j..»7l 

iu.476 
It.MI 

CJ/CJM*« 

l.OOJJJu 
0.1 MyaOl 
O.ltlOV/ 

U.I I'>b44 

o.u IJ/^O 

J.JuJ4it>7 

J.j427a7 
J.Jt J')4f 

J.ld^^S2 
0.0."/ '•) i 10 

4.u9i 
H.r«i 

12.2<<» 

16.31) 

2J.442 
2'.. »40 

28.689 
32.787 

ib.8d» 

40. '»14 

BLADE  TORSION AT STA  111.1 
MMWN'r   \VM»^I< »inn  •>•- '•(A «•!<»   IOCS     1   SV'     fT»     '4*  »17   »00.0     T»  44 

«J <\.\ 
C.4P"U»7! C 
C,.'rsl"?r (.', o.i*»i7nr' 
j.li'Misr 14 j,'« 1*1*7« 
CM'*!?«'" C"" 0.|-«O<!4.T 
C.ll<!«4r4» r» -C.6*S?4«rr 
C.49l7«l>.r ).' ).tl*44l J» 
t«IMIl*la o-> -1.4.»^4IMr 

C.l I'^OIW 0? .«.»•tM*»* 
C.li!'C4'4l 11 ).I:7*»AI^ 
C.,»»C»4(7» c? 0.»»>7C»lf 
f.T;-'SI'"l 0' l.flO'l""- 

CJ 

n,?t,Ty?l»r 04 
).ij<;)i.»f J4 

j.i'-.f?'ilt ft? 

o. »i'sniifcr «l 
j./r776;9F 12 
0.7?916!7t ^J 

0.2 «?l 7 o;: 91 
J.rt ".O'I If I» 
O.I.»«74t if  03 

PHIJf »sue fi/CIMA« j            fPMlieiK-V 

»ri.Hn IS,419 l.oiioono i                 4.r«:» 
14».76? 7?.Bf I O.WOIM 1                     ».197 
tl.tM 21.170 0.0»775# ■»                   I ?. 7« 

ir<i.M9 W.4I0 O.I4->«»4« «                    16.3'3 

Ut.AN 25.774 J.)",424 |                       PCA'.» 
?i6.p|,n 16.on P.?7?H4 (                    "»4.»90 
2»».f 2P 17."47 I.O"! 719 7                    2e.fP9 

7.344 J.'.IO i.niTsi f                    3».7*7 
*?.4|i7 A.rai 0.0471»» «.                    )6.8d» 
■>7.7<.» 1.'77 0.J14204              1 C                       4C.<H4 
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HARMONIC  COMPONENTS OF  FLIGHT TEST DATA 
CASE  32     V-  123  KTS    n-  1.2«» g 

•LADE  FCATHER AHOLE 

HWHwNIC   «MALVtIt *mtl  Art-»«       SHIP   »JJ9     T  «tl»    CTA     M KT  »UU.O     T«  Jl 

AJ 
•i.liiioSiif  01 
0.«T1»%T«C   Cl 

o./^uetur-oi 
-0.2)143301-Ul 
-0. JJsJiovf -01 
U<lO?T«»bE-Ül 

-UW-.jt€JiF-Ol 
-O.lt'ilTJit-gl 
-0.i^i9«d6[-C2 

•4 

-O.JCliC*«  ct 
-0.lCi«f*g   GU 
O.l0WOi%f-Cl 
o.ic»^«u«r-ot 

-0.1tT«9bkt-0l 
U.ll JibOJa.'t-0J 

-O.I!*J»7*CS-02 
-0.<JSM4cE-Cl 
-J.*liJtucF-C2 

CJ 

O.Si^iile   Ul 
o.ii<i«ti)ie oo 
U.»<if2ii/E>Ml 
C. l!l!t«lliU-Ol 
O.idul^Sle-ul 
C.iJSi/ia^-ut 
O.ltf M2«rt-01 
0. j<il«l«lc-01 
o.iouasjc-ai 
0. /U(*»".JE-W 

PHtJC 

Mr'.« i» 
J<J«.SO< 
l/ü.ui6 

d.iOO 
213.901 
17«.9W 
i)).l«l 
24*.y»! 
2U2.i»i 
2^2.973 

PSIJC 

Mt«*U 
117.»1 
46 .0 7!) 

2 .Oil 
«.j.mo 
24.«Ji 
♦7.494 
2«.U7'« 

^♦.247 

CJ/CJIUX 

i.uuouao 
U.0222i9 
a.ülOA«2 
a.oii»s2 
O.DUlllb 
0.U0>«S6 
O.OOJJi» 
O.OUolO* 
0.00/1(32 
U.OU1274I 

SHAFT MOMENT 

!HJ»   10J4     T   »05    CT«     JJl  HI  »00.0     T«   '» 

AJ 
-0.9«»fel71E OA 
-O.U2*<ld2F lii 
-O.ltaiUot 0« 
-0.1»>t»7|F OS 
0.1O»2!S2F 0) 

•#»MI»€tt<  o<i 
J.MWIl*Olt    Ui 

-0.1l<lt«2? 
0.21eütlaF 
o.lo»«.:J-.F o't 

-0.203II92JF   Ui 

U 

Ü. l2iiCdlF C» 
-O.tiUibbe CA 
-0.<J1029(£ Ct 
0.ftt«iif«e CJ 

•••tCAftkAil 0« 
u.JIUks^t Oi 

-J.'j<H>tiü>£ C« 
-I}.72!i!il71! CJ 

•««ItfIMM 04 
d.iaibu^E oi 

CJ 

0.7Alii6ie 0» 
O.Jd20422c 0« 
',.2 7d>>i2*« Os 
C*M4MMI Ui 
C.Al(>id2iC 04 
C..44rt^47«: U) 
••»AMKIAI U4 
O.^/JOulQ Ui 
0.20l«4i4Jc UA 
O.OJOIOHL   Ui 

PrtlJC 

1Ü2.»U2 
2id.i4l 
2i6.0cA 

/».olS 
14>.272 

1<>.>U9 

2Ji.410 
2i)o.b<(* 
32 i. »i« 
lo/.c» 

P&IJC 

102.662 
119.14« 

78.611« 
14,4U4 
39.J»* 
2.«2« 

36.473 

36.Ji4 

CJ/CJMAX 

i.Juouuu 
u.oAurko 
d.3 7^622 
u.007076 
O.O'JOISO 
U.dll<i<t7 
U.OI4u6k 
U.010211 
U.02743i 
o.ooaldl 

'ITCI   MM«  TF'UION 
MA^NIIMIC    *N»t»»li  MODtL   »H-S64 •Nl«   100>     T   »0!>     CTH     ikl  FLT  »00.0     T«   U 

AJ 
-j.Jo2;.'s,f ci 
-J.l!>4!>i<,^t 03 
d.l42&IAec 03 

•0.9!>2«>t7|F 02 
-o.lu^niüjf 02 
-d .27J2i:64& J2 
•i.AjiaialF 02 
J.2d7»ciLE U2 
d .lJ>*jt'>'>F 02 

-0.1«3 7*«^; 04 
d.l«»ul3tC dl 

HJ 

-d.UUOudE d) 
•d.11344070 CJ 
•d.l44l<ij)c li 
•J.46229d^c 02 
-0.4J4C72AE C2 
-d.li«i6B»t C2 
-0.UU7S1F C2 
OaAkAilMf   Cl 
o.iiibtoce oi 
0.>id<Wi42E   01 

CJ 

ü.227j7«iE 01 
U.la7Jl4iE UJ 
O.liaiOA^E Ui 
e.64J3al3i 02 
0.bll3<i»li W 
0.477iilii 02 
C.2tJü3j3: 02 
C. 12'«'•<• 77i UJ 
0.l4«JJ4IE 02 
0. 1306770^   Ul 

PMUC 

22».371 
il7.2Ul 
212.5d6 
23d.ul« 
2i«.040 
3*J.lt7« 
324.001 
Jl.4i» 

17i.»l3 
4».230 

PSIJC 

22».371 
ISd.bOl 
77.»24 
«2.it»» 
47.61« 
!>w,.dl3 
47.006 
3.i44 

l').J3» 
4.3J3 

CJ/CJMAX 

1.000 OOd 
U.7)»60l 
0.610529 
d.21»8U 
d.24»l«4 
d.21021» 
d.lU»97T 
0.0S4d04 
0.06376« 
d.036301 

FIXIO   MUO   FLAP AT STA   II 
hAMONIC   ANALYSIS  MCLtl   *M-»0« 

IU 

10 

10 

FPEOUENCV 

A.II» 
• .23C 

12.34« 
16.4*1 
2U.»76 
24.691 
2«.«07 
32.422 
3l.b37 
41.l»2 

FREQUENCV 

A.ll» 
8.2JC 

12.34* 
16.4*1 
20.476 
24.691 
20.0UI 
32.922 
37.037 
4I.IS2 

FKEQUENCV 

4.11» 
8.23C 

12.34* 
16.461 
40.»JO 
44.691 
28.807 
34.942 
37.037 
4I.I»2 

SHIP   1004     T  ,J»     CTA     3i)l FLT   »00.d     TK     I 

I 

AJ 
d.2uh4l69F d» 

HJ CJ PrtlJC PSIJC CJ/CJHAX J FAEQUtNCV 

U.271K37U 04 d.ItaOUbbE Ci 0.1bj32«dE U> «d.23« «0.4 38 l.duouuu 4.11» 
0.341 II60E 04 -d.«2446l7F C4 C.414»2«3E 04 241.379 14 7.640 0.»69164 8.231 
0.3i4UC«4E 04 -d.32t3909F 0-. 0.iu7l434e 04 224.337 74.7«6 0.291367 12.34* 
U.2036llfaF OH -d.lo4o74-<E 04 C.2u2J4d4E 04 213.441 »4.74« 0.163441 16.461 
d.l062t>»F M d.4!3o«6tr 02 0.10o24>o: 04 17«.636 33.72 7 a.0Ce299 20.»7* 
d.3üodS4tt 02 -d.SItku.ti 03 OtVl'tuili o3 2bd.ld3 4t.u4 7 d.OuO/6» 24.641 
d.2U2uC2üE 03 -d.»l4o9H2F 03 0.i»24l37r 03 241.44« 41.6)3 U.0344*7 28.801 
0.1»34(UJF 04 -d.ltl77->eF 03 0.11336oJc 0* 3»».834 4«.474 0.09347U 32.922 
0.2<.b'>43rr 03 0.14403I>" Cl o. 2J'JI3 J^; 03 30.243 3.300 0.01/804 37.13 > 
U.2374377E 03 -d.l7eilo3E 02 C.23JJ)««: 03 ii>.743 35.574 d.OI4«»0 10 41.152 
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HARMONIC COMPONENTS  OF 
CASE  32    V-  125  KTS 

FLIGHT TEST DATA 
n» 1.21»  g 

mir <IUI enoiin AT ITA II 
MMONIC   MAIVSII NUCfL AW-4»» IHIf  IMi    f -»0»    CTi    1»! HI  MÜ.0    TR    1 

AJ ■J CJ _ M' JC PiUC CJ/UNAI              J            FHCUUINCV 
'O.M<t4«lR u» " ' 
<>.s*ai«»«c a «.«»HTOAf c» 0.1U1AAAJC   Oh »>.«2» »».«J» 1.000000               1 1                       A.HI 
tf.4«U4l«E us 0.10A>»«JE G» O.tUAitOsC  0» TA.V1* IT.A*« 0.10AAAI              I t                       1.210 

-V.OiiitOtl OA -a.lOIAIiAF c» 0.U4411»«  a» <A«.Ol« •i.671 0.111TA1 1                     12.iA» 
a.uttTiqif ÜA t).tAt»riAA« 01 O.lAliTlAS  OA ».OiU 1.2»« 0.0U1A2              • I                     1A.AA1 

-a.i*««(&oF 0* -U.»2*»4a*E 01 a.iijfjrt OA l<i2.1il iA.A^A 0.02A1TT               ! i                   20.»?A 
-d.UisClbt tin -U.»(t>lbJk CJ Ü.HftiHi  IM tiii.ltb iJ.fV« O.OliVMi               « 1                    2A.m 
-o.umnst OA O.StJiJblE Cl C.iiJOtiii  OA i*r.»ot 21.071 a.oiTin          1 r            2«.to? 
O.U^»7i*l CA -J.c!>ll*lt€ 01 O.MilJOJt  OA ii«. in A2.2T2 U.016497                  1 1                   12.«22 
a.ioöüj^^F Oi -O.^iCiadE CA o.^rüitci* oA <ri.A9A iO.it»> 0.02Ai7 7               • 1                   iT.Cil 

-o.smfial C^ O.llblliit UI O.IUAiAaE   Oi Ho.1<,2 11.A7A o.oumi        ii }                     Al.112 

ADC  FLAP AT «TA 1S0.I 
Ji<40Hi:   »N-IYSIS MOUiL   »H-S6A SM1F   lJv»<#     T  AD» CTA     I>1   FLT »00.0 T»   IV 

AJ HJ CJ FHUC PSIJC CJ/CJNA« J FHEUUENCT 
O.lUAliUf 
d.«»«»COAC •O.lCCTAilE CA 0.jAlJ01ic  OA JJA.SOA 12a.»OA 1.000000 A.US 
a.i7>ii»At u.22A»lü«F 0« 0.2aailAlE  OA 127.709 Ai.«S» 0.»2»iAA • .21C 
0.92J>»AIF O.HSClbllE CA O.liJa'iAlS  OA »2.192 17.i97 O.JTaAi» 12.1AA 
0.«SIT(9ltF 0.17«IITS2)- Cl CIIJAiiAE  U 11.«99 2.97> 0.159721 la.Aal 
O.A«0««TF -O.linSAAF 01 0.}3ir7itc  01 121.OAO 66.00« 0.101262 20.»1« 
0.»2«l.ülE O.lboWlAI Ui c.utJiiJin ui l*.012 2.1i» 0.1t«47A 2A.A'<1 
O.lllüTlbt 0. (»IIVSBSE C2 0.2J17122E  01 16.7*6 2.192 0.03717« 2«.«07 
0.2<i7o<i»9l U.4el*u^2E Ji 0.>27e2Ua3   Ui 62.001 7.r>o O.OvOAlO 12.922 
tf.*2«lir<>E -ü.»>>iftlE 01 0.o2da*4J=   Ot J>/.674 it.!** 0.011»i9 i7.C17 
0.T0A91701 -J.2Ji,91dAS C2 0. 7«ir9A«E  02 1*1.«Al it.186 O.OllAll 10 Al.l»2 

101  FLAP AT STA 201 
Mimic ANavsiSMom AH-UAA SHIF  130«    T AO» CTA    i>l FLT »00.0 TA  20 

AJ FJ CJ FHUC PSIJC CJ/U^.X                J             FKEUUtNCV 
O.aJijJlaE OA 
0.2191A21E C* 0.*A21*JAE c* 0.iJ2i*>7E  OA 110.197 111.197 1.000000 1                       A.US 
0.2177l»7t 0* -0.1C10A17E CA 0.21910*28  OA lla.SM 1AA.2/« 0.»l»i7A               , !                      •.2iC 
0.7»6»l«aE Ui -O.a«*r0iAE Oi 0.101«««01   U* 222.^21 7*.07* 0.202a2i               J 1                   12.1*« 
0.9J29tT«: 01 0.2»>«»>7fc Cl C.«liilA*E  01 li.«20 i.4»> 0.1*66*1                1 »                   la.**l 
0.»»»;27af 0) -u.iitiic«: 01 0.>77*221<  01 l**.Ual a« .«11 0.11*«il i                    20.»7A 
0.<2»2-.A«.* Oi 0.2126»l»l Cl 0.*7»*712£  Oi 26.»A« *.*2« 0.09*»»A               1 i                     2*.691 
0.1926C4AE ul J.lA77tl(: Ci 0.2*2772*«  01 17.*9« >.i>7 U.w*«^«0               1 r                     2«.fc07 
0.1»96til»E ÜJ 0.«J2I66 7E 1.2 0.1794'«i.>3   Oi 1»2.*62 19.0»« 0.0i»7vS               1 I                     12.S22 
0.1*1/»KbE Ui -0.<*il*6/E Cl o.i-nrme oi l«0.9«i <0.I04 0.0^«1V»               < >                     j/.Ci? 
0.1J06t2bE Oi -0.t6t«229: 02 0. 1129*»a:   01 119.^1» il.<22 U.U<6*i«             1( )                    *1.1»2 

DC  FLAP AT •TA III 
AUNIC   ANALYSIS NOUfL   AH-»«* SHIF   1009     T tOk CTA     1»1   FL1 »00.0 TA     A 

AJ AJ CJ FHUC FSUC CJ/CJNAX J FAEOUENCT 
u.tiavtlJE 01 
0.2a77tl»£ 01 0.1C(9ai9E 0.ilJ122JE 0* 9*.9S1 9*.9»1 1.000000 
O.laOaAsAE 0* -0.<J7122fc 0.17J107A! 0* 141.990 17>.<v» 0.»A91Ai 
0.*/»l*79F Ul -o.>7a*i«: 0.7*171*«* Oi 2J0.291 76.76* 0.219V1A 
O.lliiJIOl 0* 0.111l6w*E cm.out 0* l>.21* i.«OA 0.i«>OlA 
0.1J19:2vE 01 -U.120ii>2(< O.**02i61! 01 111.10» AJ.uAl 0.1619SA 
0.*alti<>wc Oi O.TvtoSj-.- C.*«10*1S: Oi 9.*21 1.170 0.1S7i71 
0.*lu«»99t Oi -0.11^9/*: 0.}>ilA'.«E 01 122.1a* A6.J2J 0.I7A16* 
0.7«luc20r Ul 0.»l2069iE u.^oMi»io; 01 i«.<20 ».»27 0.1121«» 
0.2 762C«rE 01 -U.2t«t6SCf 0.277703iE Oi l»*.0*a i4.il« 0.0«9»*« 
O.WlbtdbE 01 -O.I6ai6*7F 0.20«7001H 01 211.68» 21.1«« 0.067296 10 
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HARMONIC  COMPONENTS  OF 
CASE   32     V-  123  KTS 

FLIGHT TEST  DATA 
n«  1.21»  g 

HAD«  HAP AT STA 170 
(UK^OMC   MiLVlIt KUCll »•+-»♦«      fHir  t004 
ovtsui cvciic LC»r> •   ciTime c« 

T «O»   Cr«    ikt m »uu.u   TH M 

IIRO  WilllüN  OStC 

04 0.i««k47sE 

-J.*Tu*<Ui?   0) 
0.M6IUV«   OJ 

-t}.J<»TJ<»UL   Ji 

0.«".i/4iV6   OJ 
0.24ltltU!   0} 

-0.4lJd'30fc   02 

«.u 
M 

t). lC2al»l(   0« 

-U.JC4I.UD41 Ci 
0.JS2IIJM OJ 

-O.tiCiOMi 02 
-ü.HtJjUif C2 
-0.21C228)E Ci 
ti.US'iStit CJ 
0.l2f>5OJf C3 

-0.«74>Jd)E 02 

IC*0/IN USCO 

CJ 

0.i»d4)4iC M 
0.6971J4JS Oi 
0.}iaii<llE OJ 
0. 7»7427« 01 
CtHttWHii 02 
O.^JUOJBJE 01 
0.J2OJ1UJE OJ 
C.iJJloUE M 
C.J2i!i«IOS 01 
0^444^07: 02 

17aoJ.UU 

PHtJC 

46.101 
<>«••.•» IS 

J1.2..J 
2«J.»6i 
l'42.2k9 
JJ<..J9J 
14.2ji 
22.V«9 

222.7^2 

fStJt 

42.dll 
2J.042 
6«.l<ii 

7.«(1 
•ja.UJ 
32.041 
4J.«42 
2.404 
2.l!>k 

22.272 

CJ/CJMAX 

1.000000 
0.46U64 
0.4«7«>l 
0.»00720 
0.U427I7 
0.2b><H24 
0.2tbl»6 
0.641*17 
0.2 1444« 
0.046140 10 

F«3QUtNCT 

Will 
•.2iC 

12.14* 
16.4*1 
20.47* 
24.U41 
iH.tlil 
12.«22 
17.017 
41.142 

HAOt  CHORD AT  STA  1«} 
HAUHJNIC   *N*Lt$IS MüjtL   AH-4B*        !HlP   IMi 
0«1«ALL   CVCIIC L040  «     0.621413E  OS 

T  4J>     CTA     ISl  FIT   400.0     TH   IT 

I1*0   PJSIIIU* U4(0 

*J 
tl.201117^ 0« 
tf.2l4247aE OS 
O.Jit*7f->^c 04 

-0.44244ü6t 04 
0.l4tt2 4llwE 04 
O.*7«2402£ 01 

-0.410ct*^f Oi 
-ii.Uiin.tt 01 
0.26«2:«4' 01 

-0.6 76U4^e oi 
•i).64aa740E 01 

7.«4 

N 
0.«6l7<<19E OS 
O.llCimt 04 

•0.«S«2lO<<t 04 
0.2ill4l2E Ci 

-a.a34J277C C2 
■O.JCSÜ«o7C 03 
-U.414U61SC Oi 
-0.21127t7( 01 
0.11127a4c C4 
0.27C4SeJE Ci 

U*0/IN  kS«0 

CJ 

-21/209.«It 

PMUt 

C.41S4407C US 
0.641«J2i<: 04 
0.lJ24l92>- 04 
0.1>4'J42V£ 04 
C.«Sll«70i 01 
0.4aU/24ii ul 
0.i2al702i. oi 
0.1*2fJuli 01 
O.IJll7l>i; 04 
Ü.7J2»«76-  01 

04.411 
42.688 

2-.1.201 
i.692 

144.461 
ISli./ti 
247.6S4 
121.414 
12J.S14 
147.1/0 

KSIJC 

6S.41i 
26.144 
60.420 
0.'<21 

70.916 
11.124 
J6.BU 
40.184 
ll.*26 
I4.7i7 

U/UMX 

l.OOOOoO 
0.124414 
0.196717 
0.0*9*46 
0.017114 
0.016661 
0.010208 
0.0O6b49 
0.024494 
0.011619 

moucNc» 

4.114 
S.21C 

12.34* 
16.461 
20.41* 
24.691 
^8.607 
12.922 
17.037 
41.142 

•IAOE CHORD AT STA ISl 
cUKHOMC   MALVSII MüPüL   «H-S6t        SMIf   1004 
CVE8ALL   CVCIIC LCAO  •     C.lla74IE   CS 

7 40»   cr«   ssi nr 400.0   TR 22 

iCRJ   PJSIIIIM   OStO 

AJ 
-0.27S2 
0.3480 
0.6«79 

-U.1U74 
U.1049 

-O.UiC 
-O .*olo 
0.6«62 

-0.4342 
-0.2'»}7 
-0.272 7 

t74F OS 
tOof 04 
Ht.f 01 
7U6F 04 
«497 04 
tulf   01 
t4.r tti 
wTal 01 
<.98f 01 
C14E 01 
S24E   01 

6.11 

N 

o.6icsoo4e 04 
0.1C44)6SE   04 

-0.12240CCF   C4 
•0.1J26918-: 
-0.11Cb7i2E 
0.64<19vdt C2 

•0.42149441 CI 
-O.J140oolC   01 
0.1127721E C4 

•0.41C642CE   C2 

CI 
01 

ICAJ/IN   UtiO 

CJ 

0. 72044418 0* 
0.1229881E 04 
0.1629606C 04 
0.10J7«C6* 04 
C.1.01247= 01 
C.«6 74164£ 02 
0.4^J6J4l<: 01 
0.6lJ42■i7,: 01 
0.116>il9E 04 
0.2 761140c 01 

-69988.00 

»HIJt 

4 *l.lll 
4 48.20« 
4        228.739 
6        142.792 

246.061 
ll*.d<.8 
270.707 
209.471 
104.4V6 
188.«76 

PSIJC 

61.111 
29.104 
76.246 
88.198 
49.211 
19.811 
18.672 
26.196 
11.«22 
18.69« 

CJ/CJHAX 

1.000000 
0.170709 
0.226191 
0.146797 
0.047210 
0.011428 
0.0 7^w81 
0.088614 
0.1617S0 
0.018128 10 

MEOUCNCV 

4.11S 
8.23C 

12.14* 
16.4*1 
20.47* 
<4.t91 
26.607 
K.922 
i7.Cll 
41.142 

•LADE TORS I OH AT  STA  Ul.S 
H6840MC   «MALVSIS MOJcl   AN-4**        »HI«   1009 
ÜVfMUL   CVCIIC 10A0  •     C.S0«S1*E   C4 

I   «0»     CTR     »I  7kT   »00.0     T*  44 

If60   POSITION  OSEO 

AJ 
0.1471<4>E 
0.1244471t 

-0.60008061   01 
-0.1at4S47t   01 
-0.180640JC   02 
-0.1708>6Tr   01 
-0.42 4iJdbC 
0.i211C4Ut 
0.7192329» 
0.lJ45t42f   01 

-11.11414116  02 

04 
C4 

01 
01 
01 

1.49 

fj 

0.1Ü(0624E   04 
0.6(U47«ii   Ci 
0.S244710E   02 

-0.17110281   01 
-0.16J«622E   02 
-0.466^918t   CI 
-0.4942161F   01 
U.1262411E   CI 
wWlCJ60Cf   CI 

-0.«S6216r   02 

ICAO/IN  U&EC 

CJ 

0.16464102 04 
0.90«ls2iS 01 
0.16417845 OS 
0.17 0428: 01 
0.171207«! 01 
C./«''<i02' Oi 
0.»4tila2c 01 
0.7499JaSF. 01 
0.2i>l6l7: 01 
0.1199246E   02 

12704.00 

.»HIJC 

40.720 
111.149 
1/1.747 
264.042 
182.462 
226.141 
101.121 

9.692 
61.141 

216.0/8 

PilJC 

40.721 
64.«79 
»7.249 
66.011 
Jo...12 
16.026 
41.iwl 

1.212 
7.019 

21.60« 

CJ/CJNA« 

1.000000 
0.448239 
0.220474 
0.105067 
0.2 24091 
0.4 14167 
0.146969 
0.442726 
0.142064 
0.021419 10 

MEUUENCV 

4.US 
8.21C 

12.14* 
16.4*1 
20.476 
24.641 
28.807 
12.422 
17.017 
41.142 
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HARMONIC  COMPONENTS  OF   FLIGHT  TEST  DATA 
CASE  33     V-  123.5   KTS     n-  1.1»  g 

HAPI FEATHeR AMOLE 
HAIKIONIC   «NAIYSIS HOOEL   «H-ft»«       SHI»   IJJ4     T «0»    CTR     JO«  fU   iJU.J     TO   it 

H 
O.tTnuSTOF  01 

-J.<i6lü7«tlf-Ol 
0.«T0J«MF-Ü1 

-O.loltJUOf-Oi 
-U.lleU»-..-01 
-O.Ul»(3tit-Cl 
-O.lUüSOif-Ul 
-0.1J07UI7£-01 

N 
-o.i20iaii»c ot 
-O.«^S»()07C-Cl 
O.BSMO^L-Cl 

-0.2<«2J7J(-CI 
-0.lCJ7«u/!t-U^ 

-Ü.l4JMJ«t-01 
a.btiitiQi-ai 

-O.lCo-.naJl-Ol 

SHAFT rtOHcnr 
HAkiüNIC   «NALTklt MUOtL   AH-ift« 

CJ HHUt RtlJC CJ/CJMAI             J          »REOUFNCV 

o.jjijmF oi M««Mf iH.itl l.OOOOUO t                      «.132 
o.imms oa ^lO.TU lUi.iS» O.Üi2V02              i ».26« 
C.9iti7ilt-Ol liW.^So Jv.fi^ 0.0177««              , 1                     12.397 
O.flUaili-Ol i4ll.^Jl m.ioo 0.016621               • 16. «S 
0.lyiiiii*i-(U HV.««« •i.a«v 0.000211«               ! i                    20.661 
O.^lui^üJr-Ol «»».Ott ^.»Ui 0.002i»9               ( k                   2«.79J 
o.mnjiif.'ui 2iÜ.i<i<« i^.^ur 0.uai3*7 r                    211.92« 
au.ri'.ic-ui I76.7d» 22.09') 0.002202 I                Ji.Cit 
Q.iliijtli-Ui 2^i.74V i<i.tfo7 0.0027*2               1 1                     i7.19C 
O.lüitfüdl'-Ol l«*.0b3 H.<.Ui O.ÜOl«77             ll »                   «1.322 

SHI» tjo«   r -.J> CTR     it.«  FIT »Ü0.0 TR   M 

AJ 
-0.>«»V«ll<F  0« 
•0.211 UOot   0» 
•0.2<*lu!Jilf   0« 
-0.29«7J«aE   0» 
0.1«T2<a2t   0« 

-0.763iC9oE   0« 
O.U7l«Ü«E 

-0.««72Ck9E 
0.M73C9JE   03 
0.692<>l6bE   03 
0.«000 7776   02 

Ji 
C« 

BJ 

0.72249««fc C> 
•0.1>«2ll7«E 0« 
-0.13»«121F CD 
0. »OSb^Sc 03 
0.1]326«2E C« 

-0./2210U7E C2 
-d.3S2012«F 0« 
-U.»2lBjolF C2 
•0.l«tllkfE C« 
-0.t3>!>S«2E C2 

CJ 

0.7»id«3((E 0» 
0. Ii22«>«e 0« 
o.i2a>m«c o» 
0. l»»74Jc 0« 
Clt + i-xl* 0« 
0.200>J'>2c 03 
0.«23il««e 0« 
0.a«lld72e 03 
0.1/12«l«t 0« 
0. U^OOI: 03 

PHJJC PSUC CJ/CJNAX J FfieUUCNCV 

106.260 106.210 1.000000 «.132 
2011.o«) 10«.322 0.0««12« «.26« 
20«.«U 64.139 0.«3»636 12.i97 

1«.««2 «.7«0 0.0206/2 16.»2S 
170.097 3«.019 0.1C2690 2 0. but 
iia.voo 'jb.tai 0.00266« 2«./«J 
216.621 31.260 0.08303» 2d.«2« 
>»«.70« ««.3i« 0.011633 33.bSI 
3ol.«2« 33.«92 0.022736 37.19C 
319.761 31.47« 0.001718 10 «1.322 

»ITCH LMIK TENSION 
HAANUNIC   ««LV&lt  HCOLl   AH-»«A IHIF   100«     T «0>     CTK     ^66  FtT   »00.0     TR  11 

A 
•O.S27J 
-O.IO»3 
0.1022 

•0.171« 
•0.362» 
-0.23*2 
0.726« 
O.SJ«» 
0.«7«0 

-0.23«1 
-d.60»» 

J 
I07r 03 
.'««E 03 
<4oE 03 
13JE 03 
«»»E 02 
0.>3C 02 
««8E 02 
tlot 02 
'.tit 01 
isj» c 
t7«E 01 

M 
•0.22»*«13E   03 
-O.96710V2E C2 
•0.6«207a«E 02 
-0.31««l«6fc 02 
-0.1<6a2UlE 02 
•O.JJ2J«2lc C2 
•0.t2«»b}«;   C2 
O.lbJO««^ 02 

-0.116«..74C   02 
0.1(.6«««3E   02 

FIXED MUI FLAP AT STA 11 
HAilNONIC   «NAIVIIS HOf LI   AH-36A 

CJ PMIJC P&IJC CJ/CJMX J FKEOUFNCV 

0.2«40x30E  Oi 2««.«60 2««.96d 1.000000 4. lit 
0.1«O7f»3E   03 316.60« l»d.iO« U.»6»2«» «.2*« 
0.1S«1»7«C   Oi 201.9«6 67.i2« 0.7«22«1 12.JV7 
0.«aJ222»E  02 220.979 »».2«» 0.192819 16. »2S 
0. JO!» 122 4«  w2 220.0«3 ««.Ou« 0.122di« 20.661 
0. 7»«2»7ac   02 i3».«2« »>.IOS 0.120919 2«.793 
C.3»2>vi6e  02 iie.020 «d.JOi o.üldoi 2 8.926 
Ü.iaj2777i:   02 bl.67> 7.70« 0.0 7«J«i ii.Ubt 
0.26-j4>i7c   02 20».«62 22.48» 0.106786 37.1«C 
0.122»Uic   02 ll«.o2i 11.«u2 0.0<i«l«l 10 «1.322 

SHIR   1009     7  «OS CTR     3*6 FL1 SOO.O TR     I 

AJ 
0,2«7»977£  0» 
0.2187ii«l   Oi 
0.«00«L2dr   0« 

•O.SdOJtlot   0« 
•0.31«»90af   0« 
-0.1«7«tJ7t   0« 
-0.«e6i711E   Oi 

0.2»«197JE   03 
0.2032922C   0« 
a.3«02t«»t   03 
0.32«8«7«t   03 

0. 1«C6«<JCF 0» 
-0.«01009«E C« 
-O.128»683* C« 
•0.«6l«17CE   03 
0.»t3i»7<.6E 03 

•0.12ti26«l 0« 
•0.1211«>2E C« 
-0.«St73iUE Cl 
•0.1»le6J»t 03 
'O.22«2«03E   Ci 

CJ PMIJC PSUC CJ/CJMX               J             FRtOUtNC» 

0.1«0«»70C 0» d«. 109 8«.10« 1.000000               | I                      «.132 
0.8«»»102E 0« 296.»»« l«8.28a 0.636662               1 «.26« 
0.i«««>l6E 0« 1«2.«91 6«.16« 0.«4262» 1                    12.397 
0.i2»dd20F 0« 1«».J27 «8.832 0.231686               1 .                     16.»2« 
0.1>d7iiiE 0« 1»«.«2» 31.66» 0.11288«               • i                    20.661 
0.1i'«66j2e 0« 2««.737 «1.623 0.0S»/i7               ( t                    2«. 793 
0.12>7!jji? 0« 261.8»0 «0.26« o.oaaoo« r                   2«.92* 
0.20i2««.E 0« IS«.72« ««.«6u 0.1««»i2               1 )                    33.0»f 
O.iliiUii Oi i3>.«77 37.331 0.0<u«86               1 »                    i7.19C 
C.->016M<>aE Oi J25.201 i2.S20 0.028»»«             11 )                    «l.i22 
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HARMONIC COMPONENTS  OF  FLIGHT TEST DATA 
CASE  33    V-  123.5   KTS    n-  l.i»  g 

ntiti MUI cionn AT IT* it 
HMMJMIC   «MLrSII KCOil   AH-S*A SHlß  100t     T «Ok    CTR    J** PLT  lOO.U    f«     1 

M N CJ PH1JC MtlJC CJ/CJMAI J rHEUUFNCT 
l).*UIC4iE OS 
0.7611 TeiE 0» MaMMHM 0> O.lUi«»!   U» *7.üVl «1.0V t l.UOOUOO 4.132 
0.*Jr*J^7f 0« 0.««*llMf ©♦ o.vriJ«i«i o* AO.kkl iJ.2d2 Ü.0 «(•««» 0.2*4 

•Ü.MTkUM US -t>.ltJIIUi«c 0> O.iiiitaH Uk ^».MO • 2.tt<iO U.lUltdlb 12.IJ} 
0.12UtOjE ca 0.6*/liJ»E UJ 0. ^^»JdttE  Ul 6i.5Sd IS.400 0.006424 1A.S2« 

-Ü.}*<*»«»»1 0* O.lU01ü*f c>> CtfrfJltaE   0* lo^.^Jl i2.**b Ü.U126SI 20.641 
-O.Jiti^O'.t u« -U.i^ifü'Xf 03 0.2;t477dE   lA t«U.47t 31.429 O.OllrtB» 2«.743 
-O.lildtJ-.C Ü0 O.U^elS'if 0« U.^Jui/UdE   1* IJo.fk« 14.SJ/ O.ÜlUl*'. 2tt.%2* 
0.1<27«3;E OH -üwc^joE Ci 0.1244iT«(   U J>0.iJ4 HI.»17 0.01107^ 3i.ÜSt 
0.»<Oel»uf OJ -O.Jltl'j-Sc c<. kl. JlaiJxic   U* 274.«Id il.J«0 ü.02«33« J7.14C 
t).U770»E Oi -U.lC»l71i£ •t 0.1Jfr2O4ljC   U« ill.vtb 2 7.000 U.Ü04HiU 10 41.322 

ADI   FLAP  AT •TA 110.1 
iMONIC   MALVSIS KOOcL   »H-i4* iHIP   101)4     T tOk CTR    Jb6 PLT »00.0 TR   1« 

«J w CJ PMUC PilJt CJ/CJNAI J EUFOUENCT 
0.13i4<2J« OS 
e.«r3«>3iE 0« -U.ii7«»«2E Ci 0.»«173403 04 324.»41 124.»43 1.000000 4.1J2 

-0.143/IL-»« J4 U.233<i44dE b4 0.jjilb»2» 04 124.6«0 64.««4 0.»21404 0.2*4 
d.l«91CkSE 0-, 0.«77j436t 01 0.I730Ü>1: 04 30.474 10.138 0.2473«» 12.397 
Ü.l3ü4434f 04 ü.iejü^udt 01 0.1304463: 04 0.U01 0.J2J 0.22«236 Ib.»29 
0 .6036191? 03 -o.^SüuO'.vr C3 0.aai7/41c 03 320.Ubl 64.012 0.14dtt2 7 2C.bbl 
0.^77ejüE 03 d.biS174C> C2 0.d30371de 03 4.S23 0.7>* U.142/41 24.743 
ü.63«ri*7<.F 03 -O.BlSlOu4F 02 C.v40Jbdu: OJ J»2.bd4 »0.3*3 0.11002b 28.926 
d.MÜdt27E 03 J.426047«E ki 0./147l4dc UJ 3a.247 4.»37 0.U3714 33.0»« 

-0.117bll6E 02 J.4^bS<ioO£ 02 0.442d4tlc 02 104.401 11.711 O.Uu7ul3 37.14C 
0.1132(481 03 d.l4»0411F U2 0.11H1I03: 03 7.300 0.730 0.014629 10 «1.322 

«LADE  FLAP AT STA  IDS 
MAMMiC   «MtlVSIS MCOsl   AH-»«« SHIP  1009     T 40»    CTR    JA* FLT  »03.0    TR 23 

AJ u CJ PMUC PSIJb CJ/CJNAX J FRF.aUFNCV 
•0.666312 »F 04 
0.26807161 04 0.47»«lbCE 0.»46l34dS 04 114.347 114.34/ l.OÜOOOÜ «.132 
0.266 9 784« 04 -0.12726791 0.24j7ulJt 04 33«.»13 lb7.2»b 0.»«1»»3 8.26« 
0.626»i76F U3 -0.73»3137E 0.463 74225 Oi <24.««9 7b.«83 0.17667» 12.397 
0.1J7SIt»F 04 0.2»/94ü2F 0.1347J/3E 04 10.o»7 2.b»9 0.2S»8*7 16. »2t 
0.8al/f47E 03 -0.343^117r C.44/2'i29E Oi 31».«7« b7.09j 0.173467 20.661 
O.b-iv^SS/f Oi 0.1»3i091E 0.6blll6»E 03 13.••09 2.23» 0.1210»« 2«.743 
».itmctt 03 0.2C91412t 0.2742i/lS 03 »i.7b2 Z.bdO O.U«7«74 2d.4<6 
0.1b4«<74i: 03 O.J217;v»E C.3ui3/04i Oi 117.bi» l«./29 0.0büb2u 33.U»« 
0.1»b>»b»fc 03 -O.J«3223/E 0.lk«t '<oc Oi 181.272 20.1«1 0.u28iü7 37.19C 
0.1d»7bbOf 01 0.7^be242b C.l44'.aiofi Oi 2 1.ib» 2.137 0.03b»<0 10 «1.322 

Wt  FtAP AT STA ISS 
<4CMC    »NJLYSIS  MPL'cl   *H-ib« SHIP   1004     T «OS CTR     3e*  FLT   »00.0 TR     4 

3J BJ CJ PHtJC PSIJC CJ/CJH«X J FREJUENCV 
0.1t««7«2F 0« 
0.»l«4Cl«c Oi O.3«lO«d0fc 0« C.3i«48d0£ 0« 48.bb« 4d.6b8 1.000000 «.112 
0.1««bS8uE 0« -0.«blb7«»c 03 0.19i3bblE U« ii3.983 172.942 0.»S1«0» 8.264 
U.933B<70E 01 -Ü.fal»C«2CC Ci 0.«13142 ic 03 2b4.t30 84.710 0.178311 12.197 
0.1390472« ü« Ü.l»bB«12e Oi C.1344786* 0« b.«33 1.608 0.«0»7«4 16. »2 9 
0.70b7C31F 03 -u.««bba7sr Ci C.81/7243' 03 32 7.7 77 b».S»S 0.2«2b28 20.bbl 
0.dO«/Ci«e Oi -0.31i,«b4kl C3 C.Jb2ildbn Oi i38.4U< »o.«d« 0.2 4001« 24./43 
0.746b48 7t' Oi -0.»23«1/0E Ci C.44i24««>: Oi 32b.b4e «a.b/1 0.2/b31» 2d.9^b 
0.1»i4tble 0« Ü.733ib»2E CI Cl/Jüidt 0« 24.«b4 3.1«« 0.«4t]34 33.U»£ 
0.24<.4o9i,E 03 0.11iu4>/E CJ C.i2Jdil>t Oi ^0.747 2.306 0.0'>^492 3/.1SC 
a.73oi<;o<>E 02 -0.41!ii2ieE u 0.1irod4>k Oi 231.«14 2i.l«2 O.U3i4«0 10 «1.322 

22? 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE 33    V-  123.5  KTS    n- l.U g 

■IAPC tlK* AT STA 37« 
HAKMCNIC   MALVSIS NOÜel   AH-»M SMI» iOil«    T «US    CTR    i*k H.T  MU.O    TA 2* 

«J ■J u »IUJC »sue CJ/UNA«              J            »MOUthC» 
O.AIO«C3»C  0* 
u.uisim o* W.1AUU4I M Cioiititn o» Si.U2T »i.l(27 l.OUOOOO 4.132 
a.?«ius««r üj U.4ltil»*)t 0.<liM«iil   Ui l».2iO F.61» 0.60>«12              i 4.266 
0.1 it,» Hit   tu -O.ilVlUiE o.Miooiie o) 27«.* ft «l.»S9 0.*4106I 1                  12.497 
O.IJk^lOlE  0« Q.iiiWb* O.iOiliUi.  IH ll.oli 2.964 0.»38202              * i                  16.»2< 
0.«il6t««F   Ji -U.1SCS94VE 0.*>41«l|s  Ul i«a.b02 6«. 160 0.227210              ■ 20.661 
U.lkO*tm   Oi -«).2SUIU1E O.iWi-fHic  Ui i**.ni fi.tv» 0.164B14               1 >                     26.793 
O.M9*3>-<f   Oi -O.llk'HtHi C.itliiMiM Oi Mr.iM 6i.«76 O.OdifaO» f                  24.S2t 
O.UWiibE   d« 0.4tS«*o2{ O.lda^oJj?   M o.Uii O.I»f 0.910^9«               1 i             ii.o»e 
U.^«3 lOot   Oi -0.lC6*l6le OJUHdJE   Oi 144.611 3d.73* 0.26647» >                   i7.l«C 
O.iclUMtf   «M O.ioHCHtaf U2 O.oOOIUOt   W «.«./i* 6.«T6 0.OJU1T2             1( 1                   61.i22 

iOC CHORD AT STA 10» 
MONIC   ***LV$IS NOCfL  Art-»*« SMI»   1004     T O» CTR    AM FIT »00.0 TR IT 

AJ •J u RHIJC »sue CJ/CJMAX J RREWUCNCT 
«l.2OilSi0f   06 
I».lll»c93e   OS 0.63tD4 7»« C» 0.»J6a062E   0» S6.»U» »6.»US 1.000000 4.1i2 
0.»6i7C»l«   C6 0.»14419» c* 0.7661140!  0* 62.626 *1.313 0.162771 4.26* 

-0.6779:»9*   (i6 -0. 7fe992J*l! 0* 0. UtO'loic  b» 229.3*2 76.*»* 0.193V90 12.397 
0.224ul4ot   06 -0.»342491F 03 0.2i«4700E  06 i6».7»l 46.644 O.U*i/7u 16.42* 

-0.47271741   Oi 0.1tia»l»l C* 0.212i4O6E   06 116.2JT 22.46 7 0.0 3961R 20.661 
0.1170990t   Oi 0.3626lilS 03 ü.ibJdulj;   Oi 72.096 12.01» 0.007094 2«.793 
0.72B'.»»«ir   03 -0. UtB*lot C* 0.1d2J3lOC   06 29i.»u7 %t*«*l 0.03i<426 24.926 
0.le206r7E   Oi -o.«s*r44if. CJ 0.1(H*<,iZt   03 243.26» i».0ii 0.016W6 33.0»« 

-O.li09ll»c   02 0.l6»63u4E 0* 0.1biai6J€   0« 90.6>i 10.0»0 0.0Jb467 37.KG 
-u. 1*27 WOE   03 d.6360U4E 03 c.6i2<iii; oi 102.6i6 10.26* 0.ül21»4 10 61.322 

ADC CHORD AT STA 2IS 
tfMuNIC   AMAkVilS HPttl  AH->*A SHIR iod9   T «o» CTR    1*6 Rif »00.0 7A 22 

AJ 40 Ci PrtUC PSIJC CJ/UNkX              J            FhEeUENCV 
•0.26»7I*9E 0» 
Ü.»ai»(2«E 0* 0.»4509226 0* 0.7*41262« 0* 6 7.900 67.400 1.000000 
Ü.16 30 746E 0* 0. 1**163 JE C3 0.16ia62Jt 0* 29.033 l*.3l» 0.214736              i 
•U.1667S37E 0* -d.9*94k96E 03 0.1731/07: 0* 211.266 71.044 0.231673 
0.6661C79E 03 -U.2231i4U C3. 0.udJj>*O- 03 360.967 49.217 0.091369               < 
0.2002222' Oi Ü.**k»ii9E 02 0.2<<<4i'.u: u3 163.1»» 33.431 0.0 3»*l6 
0.10»93»1E 03 -0.»2*00o0E 02 0.1141466.: Oi 111.661 »».ell 0.0t»7V4               * 
0.*3aHl»7r Oi -0.1CC22171 C* 0.1042*13? 0* 2*7.»06 13..01 0.1**641 
0.i->u2tür« 03 -0.73l6li»l 03 0.42'JiilE ui 2*^.26» i0.u»4 O.UObl»               1 
0.e><«7C0*E Ui 0.l*l»li7E 0* ••l»*|*MI 0* b».006 7.221 0.2CU701               * >                     17.19C 
U.l»7 7tüit 01 -Ü.1*»2041E CJ 0.21**1*<: 01 222.62B 22.2toi 0.02db60             li )                     61.322 

«IAPI TORSION AT STA  111.I 
HARMÜMIC   «NAIVSIS MODEL   AH-St« SHI»   1J09     T  *0>     CTR     366  »LT   »00.0     T«  66 

AJ »J CJ »MIJC »sue CJ/CJWU J »REUUENCV 
0.»177139* 03 
0.«100E6<iE 0* 0.«J*1»40E C* 0.1242460E 0* 6».»03 6».»ai I.000000 6.132 
0.»2»i»»7t 03 O.B»01616S Cl C.)44»*0JE 03 121.709 (iJ.93* 0.30*6 76 4.266 
0.6l73tliF 01 •U.6127922« C3 C.»4700« II- 03 11».116 10».10» 0.170411 12.391 
0.V1U366E 01 U.61*17*4E Oi a.4l21797fe 01 177.623 6*.3»6 0.2419S» 16.321 
•U.»7»»S*0E 03 0.*7|60*»E 03 0. 7*b**60E Oi 1*0.417 23.163 0.227174 20.Col 
0.10»l*7<4t 0* u.2k3730iiE Ci O.U7illlc 0* 1«>4.V*>< 2a.134 0.i2b96a 2*.791 
0.271»37aF w» -0.726»U»E 01 C.77»»4doe 01 290.691 *1.*99 0.2162»4 24.926 
0.1310t241 M -0. 7l3ul<fjt 13 0.13lJ46lb 0* 111.724 *1.*66 0.*tJ2iO il.U»C 
0.1'tl»0*<l 03 -0.1 < '-»iial 01 0.19J.2>4E 03 117.>4» 13.113 0.03400 7 J».1'.C 
0.7»»0:6<>E 02 -u.Btbi*Q3E 00 0.7»»10b3E Ü2 i»9.i*l 3».41* 0.023002 10 *1.322 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE  31»     V-  121  KTS     n-   1.5  g 

3* 
•UDR  PIATHCR AHOLt 
M4»HI)N»C   MtLVSlt *OUCl   »»*-»»»        INI»   194«     T  «U»     CT«     ill)  »LT   tttO.U     TM   II 

0«/ü 588L2 
^/.''OflT 

«J M CJ PHUC ftUC CJ/CJMAI J FREOUCNCf 
U.k^^74»F   01 
Ü.SdiKOiE   01 -d.2»<iaati7e 01 0.5<.29a*J«  01 iSi.lM lii.lOü 1.000000 4.132 

-U.Tu«k2vV(L-Ul -tj.iouiiizr 00 c.unoj« oo 2i6.31V lU.loO 0.022694 (.264 
-u.iiiv.su'-oi d.TlSlT^JE-Cl Q. Maik4«-01 100.1TJ 11.141 0.0li2Tl Iff.MI 
a.Tumi'iT-ai -o.stmxjf-üi c.'taroi'i^a-oi i21.047 «0.2O2 0.01/177 l*.k2« 
0.<.'.T€>i,/r-u2 O.UtJ!>72£-Cl 0.1»i4614c-0l /i.204 I*.o»2 0.002 7>1 20.661 
o.ii-.^nii-Ji d.k»<>TU<)l-C2 O.lo'.f'.i'-Ol 20.OM J.HUJ 0.002928 24.791 
J.OJlk^ttE-dl -0.2t51!>S<;?-Cl o.3u<*i>uie-ui i2«.i>7 40.434 0.009010 28.92* 

-o.iJo«»T«e-ai 0.»«Cikl«t-U2 G.-»0)12iU-Ül 171.u7« 2l.46tf O.UOft9b ii.bbi 
O.JVUSijt-O/ O.ttCWlt-Ol O.^'.ioOKC-ui «0.742 S.«71 0.00412 7 17.19C 
O.W")*ii9>5-ül k>.<.*10<:lBl-02 0.1<i>Ti22E-Ul 2b.V72 2.69/ 0.0b2l8i> 10 41.122 

AFT MOMENT 
FHOHIC   «i«lVSIS HUOfcL   AH-»*«        5M»»   10U9     T   -Ji CTK     i70  FLT SOO.U Tk   3* 

»J ■ J CJ PftUC FSUC CJ/CJNAX               J FREUUCNCV 
-0.7492UUF 04 
-0.U*V<»1F 0» U.T14/44«e 0.7»14869E 0» 102.8U& 102.80» 1.000000 4.112 
-0.10284m 04 -0.1787697F Q.4849Ü41E 04 211.l!i* 1IS.678 0.064161               < ■ .264 
-0.14*1 «la« 0» -0.1i^714E 0.1719illE 0!» 201.161 0/.120 0.491611               i 1                    12.1V7 
0.1»64 4I81 04 -0.42t«08*E 0.1*21«00£ 04 144.747 86.187 0.021»21               t b                    16.»2t 

-J.«71HL00t 04 -O.I7*9b74E 0.98<74l2l: 04 190.100 18.JbO O.lltlib .                    20.661 
0.8I1>I2«E 01 -O.llbtl^E U.1412362E 04 IC'J.06". »0.844 0.018747               t k                    <4.791 

-0.271J.euE 04 -0. bU4>oaF ••bNMCM 04 242.007 14.»72 0.0 7u721 r                    28.92* 
0.1002 7»j* 01 -O.S2^24i*E 0.90489 711: Oi 288.01% lb.00* 0.012872 1                    11.0»t 
0.»»ÜM14E 03 -0.1«ilil<UE C.llOObUc U» 28A.819 12.0)1 0.022b»0               • *                    17.19C 
0.1121S1»F 04 -0.»»Ce9i4E Ui 0.12«9dC0E 0* 111.8S* Jl.lAu 0.0 lb»7            It )                  41.322 

FITCM  IIHK TCNSION 
HAMJNIt   ANALYSIS NUbtl   AH-»*« «MI»   1009     T  40»    CTK     370 FLT  »OO.U    TR   11 

AJ RJ CJ FMUt PSIJC cj/rjNA« J FREOUCNCV 
-O.6010C7t.! 01 
-0.112« i»')t 01 -0.2lt8208( 01 0.2f>i«lai 01 241.221 241.221 4.1J2 
0.»4kl209E 02 -0.lC227-.3t Cl O.lleJiObE 01 291.187 141.094 0,4 20>99 8.2*4 

-0.1999»I«F 01 -a.2»l»»»*E 12 0.2020**iE 01 188.29* 62. Jo» 0.71240 7 12.397 
-0.2-112« OOF 02 -0. !»(/»24£ 02 O.blUl»!^ 02 242.107 bO.»77 0.228724 lb.»2f 
-0.2114}28( 02 -0.2S1711ir 02 C.1100182! 02 229.704 4>.)4l 0.119*18 20.t*l 
0.67*44U< 02 ' -0.171e/>7E 12 C.774oi8»E U2 111.142 »».190 0.280774 24.791 
0.«7724821 Oi -0. 1J8>8«1E 02 0.<i9a'<o21c 02 141.808 49.11» 0.18U128 28.92* 
0.7ol]Cd9r 01 0.2S1«9»7F 02 0.2*11211« 02 71.2*7 9.I»B 0.O9oJ9e 31.OS« 

-0.72>112VE 01 -O.lllOlO/E (.2 J.20J1IIVO£ 02 249.404 27.712 0.0 74)1» 17.19C 
0.8t»2 74TE 01 0.tC(8192r C2 0.llj78<»e 02 »1.41* ».142 U.049»8I 10 41.122 

IXtn •mt FlAI» AT ITA 11 
ARIONIC   ANALYSIS MUPEL   AM-»*A SHI»   100«     T «09 CTR     170 FLT  »00.0 TR     I 

AJ • J CJ PHIJC nut CJ/CJNA«             J           FHFOUfNCV 
0.129UÜ9I C» 
0.344»*182 04 0.1472809E 0» 0.1»12»T8t a» 7o.812 U.832 1.000000 I                       4.132 
0.1S»9S*7€ 04 -0.9CV42 7CE 04 0.«7»69UE 04 291.19« 14*.700 0.649092              < t                     0.2*4 

-0.6SU348E 04 U.»44778*6 C3 0.o»4l070E 04 179.223 »8.40« 0.41244» 1                   12.197 
-0.1192»*1E 04 -0.7tJli87f Cl 0.1282110* 04 191.444 48.161 0.217014               ( k                  l*.92t 
-0.13*13Slc 04 O.1C20O9SE M 0.17171A7E 04 143.999 28.711 0.111427 1                 20.1*1 
-3.29703)OE 03 *-0.147»»41f C4 C.liJ»14U 04 2»«.Oil 41.101 0.099908              4 t                   24.793 
0.Sil9C14t 01 -0.<7»292»E 01 0.1110')J7E 04 248.607 42.6»» 0.0 7144» f                    28.92* 
O.173O20»E 04 -0.18474*7F CJ 0.17.OO40E 04 i»1.90» 44.218 0.119018               1 1                    11.Ci« 
0.3242217C 01 -0. »41812 If 02 0.128718JE ul 1»0.»U 18.94* 0.021732              1 1                  37.19C 
O.J20*«04E 03 -0.3**1212E C2 0.122779..E 01 141.483 3».148 0.021139            1C 41.122 
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HARMONIC COMPONENTS  OF  FLIGHT  TEST DATA 
CASE  Ik    V-  121  KTS    n-  1.5  g 

FIXE» !«ur. CMO<n AT STA II 
HAMÜNIC   ANALYSIS NÜOSL   AH-aoA SHI? iuo9 T «0» era JTU fit »uu.o TR i 

AJ 
0.2220AV6E Ci 

-O.71<;-<IJI? ui 
-O.ltJlSAIE J4 
-J.laTttNf 0« 

J.ITJv^VeE d« 
-O.Ki^oCt'tE 0« 

0.«*:i74<U<: 0* 
-ü.tITTOOOüE 0« 
Ü.3Tl22b«F Ci 

-d.28bÜl<tlF 04 
-J.l J*«.•«./t Ci 

ILAOE  FLAP AT ITA 1)0.S 
HAMüMC   ANMLV»IS MklOkl   AH-»»A 

u PMJJC FSIJC CJ/CJNAX J FREUUtNCV 

a.utiiiivi Ob 47.VIJ 4/.>*li l.OOdddU 4.1)2 
0. IJ«<ilan 04 lir.2M »«.bid d.0«74l6 • .2b4 
C.lOioJQii ui 2i«.*VI 79.»6* d.OM^bi* 12.347 
0.idJ?/'«4£ Oi Ii2.4<l4 ia.Ui 0.000471 lb. 52« 
O.iSlHWF u* 1T2.2<N> >4.4»* J.O^BiSl /i.bbl 
u.^j^^tir- Oi ijl.H,* in.ill u.uic<;ui .4./Vi 
O.^'iOti-tuc M lli.iM 29.124 d.0<4140 2H.S26 
O.Jiildtdi U« ilu. filt it.jti O.ÜUlf« ii.Oil 
O.J2lditJ; 04 24d.d22 2b.b64 d.02b4'»l 37.1VC 
o.i^.i^'.a'- 04 ^ib./6i 2i.b7b O.Ulli7^ to 41.122 

JMl»   UOf     T  40» CTR     iTU FLT »dU.O TR   1« 

AJ M CJ PHtJC PSIJC CJ/CJNtl J FREguEMV 
0.lJd»tdJc Ci 
d.S41»j44E 04 -U.J4S12«bE 04 0.b44i742e 04 i2T.204 127.204 l.UUOOOO 4.112 
•i}.lb4l<i7* 04 a.2Cb«Ü2d* 04 0.2btJi42E U^ 12«.449 64.224 U.409605 «.264 
d.l7b09«4e d4 d.3bi7T23« 03 0.179JSil< 04 14.7*4 i.911 0.2 79029 12.191 
d.l^-JoVUl- d« -d.lc.sii/7r CJ C.lbd7i«j; 04 iii.9bl •d.49d 0.249442 Ib.ijf 
d.74Slldt>E dl -d.6C^btt21F 03 C.'JoOSlfit Ui 321.Ii3 b4Wil d.l493e2 20.661 
d.»/•<•«.•«/' Ui -d. 114MMI Ci c.a^jJiMc Ui Jil.iuV id.ibl d.libu/» 24.793 
0.bdl7!17t: 03 -0.4CCd90ÜE 02 0.6di^.J? Ui iil>.b41 50.94i 0.10i9i0 28.92« 
J.oliOSoT? di d.iEid4sir Ci 0.<tia7>i/: Oi 4i.il4 i.4i9 d.131171 ii.Uie 
U.lfl8il<E 03 -0.2iS42t3E C2 O.lsi^j^bE di l>2.i77 19.191 d.didii9 17.i9C 
d.2«U)b4e di -d.l^2i>dHE CJ O.idail.i: di iib.4i7 ii.b4b 0.047000 10 41.122 

BLADE FLAP AT ITA 20$ 
rtAFNuNIC   ANALTSIS PUUEL   A»4-i6A !H1P  lJd9     T  4di    CTR    i/U PLT  »00.0    TR 20 

AJ ej CJ PHIJC PSIJC CJ/CJHAX J FREOUENCY 
•0.i86ct9«f 04 
0.2i2^f61E d4 d.4e«1191E 04 a.a4 4462ie 04 117.IM 117.112 1.000000 4.112 
0.211b404f 04 -0.96C4742* U.2»2bl2iE 04 li7.bii Ibl.dJb 0.4 »9 744 8.264 

■0.424ff7.e Ci -0.^(2i»01* C.«00i4)«8 01 209.111 69.710 d.lU929k 12.197 
0.ll2«tb7E 04 0.242 7469E o.iiiJdm? 04 Id.ibT 2.S92 d.24i491 lb.»2« 
0.8«4o<j-<F 01 -0.1Tt77i2E C.9JJ11J2* Ui 14«.699 69.74J d.lb41«2 20.U,1 
u.>ddo.i.V di O.l'atOdii* o.oiuoi/t Oi I«.04« 3.Id« 0.11tib4 24.791 
0.1244Cb4F di 0. U71I72F 0.2d«7-<41E 01 il.2i« 7.1.0« d.dJ«000 2«.92« 
0.iliit24E d<; O.KWbbbE 0.19«>71dt Ui lUi.d43 13.lid O.U10119 ii.cie 
0.94ilii3E 0^ -0.l.^l9leE a.li7S«bie Oi 210.«41 2i.b49 O.O/SuSO 37.19C 
0.2diite9E 01 -d.l42iSlbE 0.24}99ilE 01 123.214 12.321 d.04344« 10 41.122 

ILADC  FLAP AT STA 2IS 
MAR90NIC   ANALYSIS MOOeL   AM-36A SHIP   IdJY     T   40»     CTR     ifO  PLT   »00.0     TR     4 

AJ 
0.2«Si110F   04 

-0.4«96C«2E 02 
0.I699071E   04 

-0.717994^ 02 
0.116TS0iE 04 
0.6«0012oE 01 
0.«b22t9«E Oi 
0.6«)2312F 01 
0.l478Si»E J4 
0.163«*94C   03 

-U.li24i.iE   03 

BJ U PrtlJC PSIJC CJ/CJMAI J FHEgUENCY 

0.i72 74»8E 04 0.1727 7611 04 «0.T22 •0.722 1.000000 
0.1T982S6F C2 0.1691166« 04 0.606 0.101 0.4»»«1« 
O.iiCOiBbE Ci 0.ii4«442e 01 262.28* 87.429 0.141491 
0.11««9t«f 01 d.li7t642£ 04 3.«41 1.4W0 J.168738 
d.40l67b«E 03 C.7«47«»2E 01 129.410 63,««6 0.211866 
0.44Cli4ii. Oi C.743J014C Oi iJo.J91 »4.194 0.211119 
u.37id913E di 0.177«4^«E 01 114.071 4».»82 0.213488 
0.»lk24ulE 01 0.1107110: 04 19.111 2.414 0.4/0194 
0.4Cij26iE 0^ 0.1l>«6iilE 03 146.092 J«.«»» 0.0 43217 
0.1307«b2E 01 0.2JJ«6eb« 01 119.37» 11.917 0.031484 10 
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HARMONIC COMPONENTS OF 
CASE  3«»     V-  121  KTS 

FLICHT  TEST 
n»  1,5 E 

DATA 

IIAOE  FLAP AT  STA ITS 
HAMOMC   »(«LYSIS NOLEL   A»t-»*A SNIP 1004    T «Of    CT«    J70 PIT MO.O    TA 2« 

u *J CJ *>iUJC PSIJL CJ/CJMAX 
0.*O7J37»F 04 
0.lo2biüC* 04 0.1tCT*<«OB a.22W<llic 0* ti.iM 42.820 l.uuuuoo 
Ü.«uOTf«T< OJ Ü.47«»«i4( a.HH*iM OJ ii.6JT 17.«1* 0.36«80o 
u.TTalUwF 02 -O.ACfiJ«?« Q.ouud'.idf UJ 2CJ.J12 «7.771 J.iU04«6 
O.llJOtl^ u<. wicsaijjf J.ltJidlic 04 >.»iO l.Jk« 0.»12127 
J.J3/o>Jtf Oi -O.^CBt» luc C.<.IJ/ )*<e UJ «24. rM It.1*1 li.lauiU 
ü . IöBO Ub: OJ -o.jonoj« 0.Ji7lJ«jf OJ 2<<a.V46 4V.tf2', 'J.l'joiil 
J.OJ05 11»«' Ul -U.»S«rb4CL Q.UtüUje OS J2-.rt'js 4(..4j(l 0.4bkVttJ 
• •IM«UM OS O.'.^UJJ'.E C.lii7jl»E M li.2'Jo IWI2 0.72028« 
«•t««««»tf OJ Ü.«llll44«E 0.2Uiu«2i OJ 22.«64 2. •>•..) 0.0V4141 
vJ.l-#0OS8jt ÜJ O.lCVu^VSF OJ 0.21tf4aad- OJ lSj.406 13.04? U.O<.b>ll 

PAI (tUCNCV 

4.132 
8.264 

12.1V7 
U.S2S 
2ü.tbl 
24.793 
28.428 
jj.cse 
i7.19C 
41.«22 

PlAOt  CHORD AT  STA IDS 
rtifH'-'NlC   «NALVSIS ML'OLL   AH-i8A 5HU   IJJ4     f  40»     CTR     «70  PLT   iJo.O     TR   IT 

«J 
J.U4j)d^t    Cü 

0.«27»<2!>i   Ci 
-0.12J2C79. 
-J.72J st »of 
O.ioas42t.t   04 
0.2-»4ii;67K   04 

-J.9727CI.'JE 

0.yl44*e%( J2 
-J.osJJi5s6 OJ 
-i).»a4 7t«i«.¥   0« 

C4 
Os 

OJ 
OJ 

M 

O.SSjjO.Jf Ok 
O.JitJ44'.7* 04 

•0.tOC7t76F CS 
■0.i4kJ»42L b4 
J.26<il7J: C« 

-O-SCooZo'. CJ 
-J.lf<7J/lc CS 
-0. ft.8-.8ti- 
0.1«St7l>->C 
u.lU2oa77c 

02 
Cs 
CJ 

CJ 

0.l42k07ic Oi 
0.tJJ27e7E 04 
C.44JJsJwE 04 
U.J-<42»l«T 04 
d.24822Sle 04 
C.1JJ1717' 04 
0.l4U2iJE U4 
Q,i^^J^lil ui 
0. l>J>.<^u; 0* 
O.aUn^Jz OJ 

PHIJC 

io.soo 
107.789 
214.709 
««9.14> 

b.118 
22 J. 0 79 
<87.'JU8 

JU.jJi 
114.7)2 
I71.<:ti9 

PSNt 

»6.400 
iJ.B9> 
71.2J6 
84.786 

1.224 
J7.11I0 
»i.Hj 
i9.al7 
U«IM 
17.Uf 

CJ/LJMAX 

1.000000 
O.0b806« 
o.iHiai 
O.Oto^JS 
O.041Ü7 
0.022476 
O.OJO»70 
0.002061 
0.02)9^1 
O.OUJil 10 

PPEUUINCT 

4.112 
8.264 

12.J9I 
18.»29 
20.661 
2s.79« 
28.92« 
«J.C&C 
J/.liC 
41.322 

tlADC   CHORD AT  STA  2)5 

r1«.40NIC   «»»«IV$IS NCwFL   AI«-46« SHIP   1009     T  «Ok    CTR    370 PLT   »00.0    TR  22 

-0.2J49 
0.»621 
o.idJO 

-0.18 11 
O.bSOl 
0 .b-.uu 

-0.4/4b 
O.3101 

-0.»JOS 

O.SlOu 
-0.7781 

J 
4141: u> 
tsbr 
J>9E 
M4F os 
C79F 0« 
%$H oi 
MM« 02 
»•M OJ 
S<ol OJ 
sib« LJ 

S29E 02 

OS 
OJ 

CJ 

0.69S»19»C 
o.9«03»riE 

-U.«C240b4( 
-O.J2924J2E 
-0.3J,J7SS6E 

-J.lSSoi/k 
-0.SsldsjS. 
- J. büscouU 
o.i^t,j/'>s>;  LS 

O.iiit-.Ui   CJ 

C4 
CJ 
CJ 
OJ 
u 
CJ 
CJ 
CJ 

CJ 

C.'I9«J02JE 04 
C.llJbaO«: 04 
0.198ia8<e (ft 

V. i02J2CnE OJ 
C. r22j076i OJ 
#b4l(4»f«N OJ 
C. *<IJU"IE OJ 
C. /su'i>>«£ OJ 
U.1271^71: 04 
O.JS24J6J= OJ 

MHIJC 

il.OiJ 
id.20«. 

20J.8«i 
JJd.549 
3J2.J22 

2!>6.»'4l 
288.229 
222.»24 
/i. ISO 

loj.u» 

PSUC 

!il.J»I 
29.101 
6 7.764 
d4.u»0 
6b .-.os 
42.76» 
sl.l7'j 
27.tlu 

7. <06 
10.J12 

CJ/CJMX 

1.000000 
0.123740 
0.221k2J 
0.100897 
0.0 808^4 
O.Oi^bBb 
O.llUHttl 
0.08J»24 
o.ls2<Jl 
0.0 J8J4 7 10 

PRIOUENCT 

4.1J2 
8.264 

12.397 
16.»2S 
20. ^bl 
24.793 
W<.S2« 
33.C>» 
J7.19C 
41.322 

RlAftt   TORSION  AT STA   XJl.S 
HAClMlC   HilTilS iU'EL   3n-»«A SHIP   10O9     7  43»    CTR     iTO PLT   »00.0     TR   44 

(J 
0.71b7-.s7E OJ 

u CJ PHUC PilJC CJ/CJHA« J PittgufNCV 

0.23b4tleC Os 0.2»92JJ8e Os 0.)»08727£ Os 4/.6JI 47.631 1.000000 4.112 ■0.47J01J7E OJ 0.8iCj7jQE CJ C.9»»a4rO: OJ 119.668 »9.834 0.272J63 8.264 
12. J97 

C.»»47t29F 0) -ü.s2S»07tr OJ 0.u9')l JI>! OJ 322.»11 107.»os 0.19)262 
0.«8s6lb4E OJ -0.»C6s92»e C2 C. J,u-.JJ*E OJ 183.664 4».916 0.2»2636 lb. »29 
0.»74«(0bt OJ O.4t:907^sF 02 0.»rbJls2E OJ I 7».9 JO J».186 0.1b-.2»2 20.661 
0.779044bF 03 -0.2S7<676E CJ 0.4JJJJ7o> OJ 200.886 33.481 0.237647 24. 793 
0.»72s<a>iF OJ -0.6C2J97JE (1 a.87jstt2>E OJ JI0.8J2 44.,01 O.24«»lo 28.9<,6 
O.I4Bbt7IE OS -Ü.b7240'<8r 02 0. ISUUK OS J»'.S14 44.o7f 0.424)09 3}.C»t 
0 .UObLHur J> -0.1167270'- Cl C.lKJd04J: OJ Jl t.-od J'i.'i29 O.0s»BJl IT, t M 0.10J9t6Jt Oi -0.7s3',J28^ 02 o. r*tt«Mi 02 262.043 26.tOS 0.02lSg8 10 41.322 
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HARMONIC  COMPONENTS  OF FLIGHT  TEST DATA 
CASE  35    V-  122.5   KTS    n-  1.55 g 

HM>lt »UTHIN ANAIC 
HAtKIONIC   «NALVSIS NOPEL  *«->*«       SMI»  100«     T ¥t%    Cl«    «OS PIT  »00.0     TK 11 

u N CJ CHIJC »»IOC CJ/UH«I J »«QUfNC» 
it.n^i^if ci 
o.«n»aijr «a -a.lt,lJIT»E  Cl o.toauk<3 oi tii.lhi MfefM 1.000 UOd «.111 
0,«l»lSt.Üf-Ol •o.iitM^M cc 0.4.1 ^»«01  ou iiv.Ub« IH.44* U.02»»S« i.aic 
O.iljTUik-M 0.t)CT»>,7e-Cl 0.tfl44i«K-Ol »r.iia 2«.IUT U.UUUV 12.J«* 
d.«aI4««!.f-i)l U.lStu9li!-0t O.triill^iE-Ol I».lot «.»2* O.UOtll« 1*.«*1 
0.2)»ft«<'-Cl a.^TeüJ/i*-01 O.J»idlior-OI V«.4W ■i.VUU 0.006b«1« 20.ST« 
d.lU<i-«V»jl-Ot -O.oieCV^'Jf-O^ 0.1^J<d/ic-01 iw.uai M»*»»f a.ou^u»» 2«.C«I 
0.<!6iioOE-Ji -u.»CJ»b^if-Cl o.>ü-.^ni;-c.i ioJ.oo» JM.I«« 0.0C«<iUi 2». HUT 
i).l>4iCT^F-OI <i.liiii-iC-H O.i-HhUil-Ol Ilk.I^« U.»«t 0.00»«91 12.S22 
J.J^»tS-i4f-0l u.^ossiiet-Cl CiuHUe-n Jy.ibT «.)«• o.ouro»! JT.CiT 
O.W*i<»«.f-OJ -ü.{«)«iir>Ti-C2 O.a^fJdJC-M /<.(,. »9» /a.fr4U 0.000401 10 «l.l»2 

tPT IMHINT 
«IONIC   MlUTSIS NbOEl   AM-«**       SHI»   l*)W     T «OS CTM   «0» »IT  »00.0 TR Jk 

«J 30 CJ »HIJC »sue CJ/CJMI 2 »REOUENCT 
u.liüall»» M 
O.U7*S2J( 0» 0.<.7»S7^«E OS CmklHttii 0» 1U0.T22 100.T22 1.000000 «.US 
o.2>oo«»»r 0« -0.«»Clkl2r c« 0.*l«<i>^ 0« 2*0.*«« UO.«T> 0.07**«T i.2iC 
•0.««0iU0ii OJ -o.s^so*» r» 0« a.tttututt Ui 141.102 ui.727 0.711700 12.)«« 
ü.2iafSftiC 0« ü.»«i«t*<2r CJ O.Z->*t<)i*i 0« l».2«7 1.02« 0.0JS6»J 16.«61 
O.iu'.vf.-j' 0« a.ic2«»i«c 0» M.uassifE 0» 104.»41 21.«10 0.1»222 20.476 
0 . iatu b^Mf 0« -o.tijbO'.jr OH 0.20II«I2I. US U*.'Ui »••ftM U.02'<2SJ 2S.6'I1 
Ü.l«7e«0et 0« -0.l*J/tt/2t c« 0.20O2J1«! IM 22«.20« J2.0*« 0.02««76 2d.eüj 

■0.1«7«J<in U2 -M.^HCI'ifit u C.J.O-J-JOIE 0« 2»«.SM ii.iii 0.0b7««) i<.«22 
u.ioT»sj»: Oi -u. Jjcitivir c«. O.Jil> Wlc US 2ü«.bTT it.MMH O.Osdll« i7.C)7 
0.»iRl(02( 02 -0.kTSC«a*e tJ O.uUiJdV: Oi 26>.i01 2b.730 0.00«VOi 10 SI.152 

»ITC« LINK TENSION 
HA*NJht:   «NAITSII  NU»|4   *M-»** SMI»   IJO«     T «OS     CTR    «OS »LT   »00.0     TR   U 

I 
-o.»m 
•o.io)» 
-0.)»al 
-0.2TO6 
-0.2-*) 7 
0.2>»b 

-O.W*» 
-0.166» 
O.tOOs 

-0.1>i« 
0.)|7s 

J 

an 
ts4( C2 
JTs« Oi 
Ms-f 02 
72»f 02 
1-.-0 02 
i«OE 
»IsF 
■•tl 
•6»E 

0) 
Oi 

02 
•I 
01 
0« 

M 

■O.S)Si.»Of   Ci 
-0.6««6«7E  02 
O.SS»a2>2F   C2 
U.2«<i:ttS«i   C2 

•0.«»»«J7IE   Cl 
-O.l.OUC   Oi 
-0.7122021*   t2 
0.2.(l»J«r   C2 
0.26lwMdU? 
0.6li»J««E 

C2 
01 

a.Ss6>0J2E 0) 
0. f«107«4e 02 
C.242i»«)lE 0) 
0. iJWi27e w 
0.2>ia471E 02 
U.U it'jtit Oi 
o. nisd/i: 02 
0.2.1744,11 U2 
C.2a412fo* 02 
0. i2iiit0~ U2 

»HIJC 

2»6.»«« 
2S1.27) 
I «.1.12« 
1)4.UM 
)««.•« 00 
2b2.0sl 
2>6.«1« 

70.6b7 
«i.202 
10.Ui« 

»klJC CJ/CJH»» 

2!>6.»84 
120.6)7 
»).70S 
JS.482 
6«.««0 
si.b7i 
)o.h»4 
d.aii 

10.3b» 
l.OU« 

1.000000 
0.16»47» 
o.6isr»i 
0.u8»'le» 
0.0i«l6) 
0.2,<0bl» 
0.1t)U27 
0.0»S1»2 
0.0600»! 
0.0«2«1« 

»KEUUEftCV 

«.US 
».2)C 

12.)«6 
16.«61 
^O.S76 
2s.b'Jl 
28.407 
)2.f22 
)7.C)7 
«1.1»2 

»IX»I» «W»  »U» AT 5T*  11 
MAHMpftlC   R^liLVSIS NULEL   A*-»** SMI»   IJO«     7 «OS     CTR    «OS »LT   »00.0     TR     I     •   1  ».M.   »LA»   •   It 

«J ttj '.J »HIJC »»IJC CJ/CJHA1 J »REOUENC» 
0.«027l42E Ki 
u.li<4«.«4r OS U.U74SJ2E C» 0.1J>I2»2»E U» «1.121 41.121 l.OUOOOO 
0.ll2Te67E OS -0.6«»2«>)E C« 0.6»ia2>oe 0« 279.«13 1)9.4»7 0.i4«Si2 
U.4014«421 OS O.I«6»»2Sl Os 0.«2:>7)i2< US 166.2<« »».«10 J.7»j«0i 
0.)s9..-2sf cs 0.1*110/«! CS C. I4))41JE us 1S2.»*« i«.l«7 0.3600«) 
o.iosism os 0.i2»»»7»c CS 0. 1.14«*7C US 72.1 «9 Is.siR 0.312914 
0.«27«»I)1? 0) -O.I«S3lut£ •1 (.4*4101*1 Oi is«.161 »«.027 0.0«b7il 
a.ir.»«4i^ 0- -oaCiDO«' CS C.lJ«»'j.l£ us 274.s«« i4.V24 0.09»704 
a.l»0'.477r cs -U.142007ac cs 0.2uJ)J49c us il6.i76 34.»«7 U.2«1«6S 
0.lesst07t 02 -0.b»3>>S22E Oi O.0'>s2s2<: ui 271.bib iO.lBO 0.0»9B8S ji.cir 
J.»JOlSNt U2 -U.2J17kS7E C) 0.2304^16: Oi 2»J.b74 2».J64 0.0^2467 10 sl.l»2 
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HARMONIC  COMPONENTS OF  FLIGHT  TEST  DATA 
CASE  35    V- 122.5  KTS    n-  1.55 g 

FIXED HUB  CMORO AT STA  II 
HAMUNIC   «N/LVS1S NUOhl  AH-»*« SHI»   IMi    T tO»    CT*    *U» fit  WO.O     TR     1 

H UJ CJ frtlJC PMJC CJ/CJNAI 1            ritEOUbNCV 
U.i»l««71F Ui 
O.tU^Dli^f Uk ü.40Cti<l<t¥ ." O.lUOUii* 06 iV.9M Zxj.tiJ 4.00000U 1                          4.11» 
u .KcOt^Jf 04 o.mis^tc 01 0. UsTi«.!« 0» iH.UZt IS.Hi a.l47<«6S I                      «.2JC 
0.llOtb*<.F Oi -d.tiUUCCE C* C.l*J<i(Jl8E Oi in.in 72.»4« 0.124427 i                    12.J46 
O.WM'.Us! JJ OW-OHHJOE Cl O.^ijjaü 0* • 2.<i»l 20.61J U.0222)4               < »                        16.461 
v.ltecHif 0« 0.iUCu«Sc c* C.6J«^H£ vX. lUt.Ofli 21.417 0.0»4t)IO              t >                    20.476 
0.*6V<1*j£ Oi UWCJbU^lE c* O.iMlUlt u* /tt.VM 12.•2« 0.0 III60<. k                    24.691 
0.»-»Oo4USf 03 -o.iscsB-m 0« 0.IblbuoJi 0* <91.i29 «l.ttll 0.0144)4 1                    28.807 
O.Molsl'.r >U o.s^tidosr cu C.()dO0-.i^i 0^ ••2.14) 4.264 O.00O607 1                    )2.922 
0 •••jUSOjt c* -Owli^JiBt N 0.»t^4^dlE 0<i 20/.»1* 2i.06<. J.044074               • I                    )?.CJ7 
U.1064 7i6E 0* O.I4tlT>CF c* O.l^Wdli? 00 I2i.90i 12.340 O.U17123             11 1                   41.142 

•lAOf FLAP AT STA 130.1 
MAklJMC   »NALYSIS NCJF     '.n-46« SHIP   Ud-»     T 40»    CT«    40» HT  »00.0     TA   It 

AJ 
O.UOlS/sl 04 
0.»16)7«9F 04 

-J.l4l424ot 04 
0.2J2it4»C C4 
O.U14162I 04 

-d.22r»71jC 0) 
-0.)oJ2ll/t 0) 
0.76)itS6E 02 
O.lüUhClot 04 
d.2427329£ 03 
0.214) l«oe C) 

M 

-0.)i46d24E Co 
0.2)127uOE C4 
0.4t)7)7<ie C) 

-0.1241260»; 04 
-0.ltlJ)o2Cc C4 
•J.naliClt ti) 
-Ü.?(29o0d£ C) 
•i«.)t444>CF tU 
J.21S»)6»c 03 

•O.lUOVOuH C) 

CJ PHIJC PSIJC CJ/CJM» t PAfJUfNCV 

0.6439146« 04 )2).)lk 32).)1» l.OOUUOO 
0.2nj91)f 04 121.446 6U.72i U.421004 
0.2)9)4446 04 I).6)4 4.»46 Ü.J713I» 
0.1842)94* 04 318.74» 79.a8e 0.2923)6 
0.14o76)re Oo 2o2.9<» »2.344 0.2 46946 
O.i.lliHr. 0) 24u.4kjO ol.uoJ O.UlvfJ 
a.uioitji 0) 276.198 )9.4»7 0.109R1I 
0.100640«; 00 )4r.404 44.'26 0.14UJ4> 
0.3)4ra4dc 0) 4J.979 ••Ml O.Ü41990 
0.2UJI840E 0) ))4.122 )).4I2 0.041 3U7 II 

•LAOI FLAP AT ITA SOI 
HAFXDNIC   ANALYSIS MOCLl   AH-SkA SHI»   100)     T  004    CT«    40» FLT   UOU.O    TK  20 

AJ 
>0.»434488F   04 
'-0.28oo9»2C   04 
0.304 It j|F  04 

•0.427 7*321   03 
0.l602 4«sr  Oo 
0.2d94*64E  02 

-d.4-«u4t04c   d) 
-0.1464c92c   0) 
0.7)00C26*   02 
0.6dl4621E   01 
O.I)26414E   0) 

0.4)Cc4>a 
-O.IS93«71F 
-0.7(2f94lE 
-0.111691 If   04 
-0.1412402«   04 
-O.TDlOtat 
0.a424i21E 
0.44te829f   03 
0.1434841E   03 

-0.49C)4<.4E   C2 

C4 
04 
0) 

C) 
01 

CJ 

0.60228441 04 
0.3«a)ol9c 04 
0.8920>1)E 03 
C.M4))d/* 04 
a.lol2M9E 04 
0.)u4iJ:in 0) 
0.146614 <£ 0) 
0.0426Jda« 0) 
0.Io)ol01£ 0) 
0.144)68ic 0) 

PHIJC 

118.148 
332.6>1 
241.34» 
324.124 
271.174 
2)4.144 
in.410 
80.fl4 
4 7.499 

336.040 

PSIJC 

118.188 
l6a.)2u 
8U.444 
81,281 
»••.2)4 
)4.192 
2>.344 
10.J90 
9.r)) 

J3.e04 

CJ/CJNA« 

I.OOOUOO 
0.» 76043 
0.144111 
0.3«4)16 
O.23o47j 
0.140269 
0.024)44 
0.OT4149 
O.O^JUOO 
0.0241)6 

FNEUUFMCV 

4.11S 
1.2)0 

12.34* 
16.461 
20.»7* 
24.6ol 
<8.407 
i2.922 
37.637 
01.152 

BLADE FLAP AT STA ISS 
HAMtMIC   ANALYSIS HoCiL   AH-»aA SHIP   130)     T 40»    CTA    40» FLT   »00.0     Tp     4 

AJ BJ CJ PHIJC PSIJC CJ/CJNA« 1            FFEUUENCV 
0.3233!93E to 
0.»t69i6*F 0) 0.4.t620Tt 04 O.o)l't96l( 04 97.167 97.167 l.OOOOUO 
0.2)86 mf 04 -0.t»l6074F 0) 0.24 740aJt 04 )0».729 172.36» 0.»72706              1 
0.3462 36lf 0) -0.11996)41: 04 0.1241010: 00 286.4)9 94.413 0.2*9681 
0.I)91C2»E Oo -0.1299T^2E 04 0.190)7oJ£ 00 )16.94) 74.236 0.44068»               ( 
0.144uSTSE u -0.14992O6E 04 0.14J4212E 04 264.087 42.497 0.348643 
0.37202o2E 0) -0.94102 ■•2: 0) O.IJU))«« Oo 244.029 41.404 0.2342)7              I 
0.12174441 0. -0.76l4t04v C) 0. lulutiHt UJ 2U9.08) 34.«40 0.1/6)04 
O.U6*327E 04 -0.77)6816': C) 0.20I7»66< 04 3)7.441 42.141 0.4670)3              ( 
0.2a4))o6E 01 -0.9Slo7j)t C2 0.9921441: 02 264.420 29.469 0.02296/               ) •                    37.1)7 
O.IOI0787E 0) U.1S111)2E CJ 0.2417O7JE 0) 12 7.769 12.777 0.0 55)64             l( )                    41.142 
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HARMONIC   COMPONENTS  OF  FLIGHT  TEST   DATA 
CASE   35     V-   122.5  KTS     n«  1.55  g 

•lAOr.   FLAP AT   ITA  270 
NAMJMC   /N/lYiU MODEL   Att-Jt*        «HIP   1001     f  llti    CTA    «0»  PLT   »00.0     TA  2* 

i 

0.U6« 
O.UoS 

••IM« 
U.i'.lu 

-0.4'4* 

0.1«4o 
ü.lObi 

J 

MM 0« 

»tit 01 
SJJE 0* 
MM d^ 
•lite Oi 
ewe OJ 
tour 04 

ttxtf   03 

M 

ll«l«4«l«M M 
-0.l*d<iiJiE Ci 
•o.iJ<i^r«if c« 
•tl.SC41iilE Ci 
■i.liC-iiiir: lit 

•#*l«>iMijl 
•d.lCSl/JMF 
-j.j.ju^ose ci 
Ü.217,JIüIE Ci 

C* 
04 

■LADE  CHORD AT STA 101 
HARMONIC   MAIVSIÜ Nrr-cL   AH-»«A 

CJ ClllJC fSIJC CJ/UMA« J FMEUUENCV 

0.isa\ii**e M »4.i«.l ia.itil l.UUOUUU 4.11» 
C.UHi;1lc 0« in.m lT6.be7 0.»12688 8.2iC 
0.i*J»l»<i<: M Hti.ulk itfe .440 J.i)S7vii 12.34* 
o.i/ud^dj; 0* Ut.lil 44.ib« O.Tib'iVd 1*.4*1 
C«M9*«fM 0* 471.147 »4.22« 0.SOldl? 20.S7A 
O.Si/tJJ'.c Ui 4>4.7iU 44.144 U.iSJ7»V 24.(.V1 
O.iJilMJtat l>* <!/<..•»<.» H.ZIa U.4 14UÜU 4tt.Mu7 
O.HtbtiJi (K J44.406 41.ü4u O.blloBj 32.442 
o. j,iimr Ui 4Sb.>lb i2.JST 0.1<i42üi 37.137 
O.ijjJOJJE Ui UI.MI 14.7)4 0.14!>a4l Id 41.134 

SHIP   1004     T «OS CTA    40»  FLT 300. 0 T»   17 

I 

AJ N CJ PHiJC PSIJC CJ/CJHAX              , PREOUENCY 
b.l«k«iihC J6 
0.4aT<<}71£ 03 0.24C/8k<lC uui***n US 23.400 4».4kO l.OUOOUO 4.11S 
U.S«II>SMF 04 0.33726411 C.10')d.22£ M 19.7J4 9.431 0.143332               1 t                      8.41C 
0.1»lt.idüe 03 -U.414444k? 0.l3dd«ltE OS 147.244 6S.704 0.307012             : 1                    14.34« 
0.1S43S01F 04 -U.l4ri3ü2t 0..H,ob>4E 04 i3v.l4a 84.787 0.08J333              ' 1                    16.461 
0.28491s«c 04 0.1S33dH<<F 0.3t'«i443* 04 34.1ol 6.414 0.066Se4 t                   20.376 
U.ll<>2bi4F W4 -O.lSlH'ftll C.llfdiole 04 13U.»Vtt 3H.4ii O.U44774               1 ■                     44.641 
0.10047'. vt 04 0.1k44343E 0.14491JiE 04 121.S48 17.161 0.017284               1 48.407 
Ü.2l4B7»0F 03 -0.2CJ18i.tF 0. Il»udl3£ 01 314.«IS 34.432 O.000J0I               I 1                    12.922 
ti.ld74t4l»E Of 0.1r>i34kt 0.4ü3/ud4e U4 3d.374 k.4ka U.UiV7S6               S 1                  i7.li7 
0.2474IS4E 03 0.2«el*llt 0.4l4d341c Ui 43.041 4.»84 0.007474             l( 41.134 

BLADE   CHOPO  AT  STA  2SS 
HARMONIC   WIAt.VSIS MOCcL   4^3tA «HIP   1004     T 4U5     CTR    40» PL7   SUO.O     TR  22 

AJ M CJ PHIJC PSIJC CJ/CJNAX              J            FHEQUENCV 
-0.4 7ü.l».t CS 
U.71i7(8iE 04 ü.3423673' C4 0. 74340 74e   U4 24.10S 24.30» 1.000000 9.I1S 
0.111k477F 04 -0.1139838' Ci 0.1331441!  V, lSk.041 174.022 0.446450                  i !                      8.43C 

-0.1100411; M -O.IJCÜJ4 71 C4 0.1364033:  04 402.7») 67.»84 0.424267 1                    14.348 
U.4731S43F 61 U.l477S43t 04 O.W3t4jJ£  01 1.7k9 0.447 0.ÜC0447               ' 1                  le.461 
0.9476<lil 03 U.2I46S77E 03 C.lJ4J43«t: 04 12.141 4.444 0.13U4V2               1 i                    40.376 
U.707B3U1E 03 -U.42Sk94 7r C4 0.70440471:   bi 334.174 »4.646 0.04J424               « •                    24.641 

-0.471044.r 02 0.it»30>   • 01 0.ibw>144F  01 44.242 13.4b? '(.04u7<46 r                    28.1)07 
0.»141t33E C2 -u. 79k6U37E C3 C.40C2340C  01 473.664 34.410 o.iu4ir7         1 1                    14.922 
0.4>741bbE 04 0.1Si3S48c C4 0.41.434J:   04 31.178 3.646 0.364'>41               <, 1                    37.C37 

-U.924e.U4E 04 U.4314766E 03 0.4'<4467dC   01 111.778 11.174 U.031H46             1( )                    41.132 

«ft* TORS 1051 AT STA  1S1.S 
iRMliNIC   ANALVkIS HUUhL   AM.36* SHIR   1009     7  «0» CTR    4U>  PLT 300. 0 TR   9« 

AJ ■J CJ PHIJC PSIJC CJ/CJMAX J FAEUUENCT 
U.1044 lib? 03 
0.2842011« 04 U.365734Cfc C« 0.46lld4»c 04 »2.1S2 »2.1S2 l.tfbOOOO 9.11S 
0.6b73l>4»f 03 0.4C7k414E 03 0.711S447E 01 13.870 16.413 0.1»7932 8.4iC 
O.lvl.Si'jF Ci -0.I4J63J1« C4 0. 14ii444rE 04 477.»3» 44.S19 0.117411 12.14* 
0.13bl940t C4 0.7Sk360ie C3 0.1378711: 04 144.622 17.40* 0.140819 16.461 
0.3334447E 03 0.1»720iSF 04 0.13J124JC 04 77.62» IS.32» i.33o4l3 40.37* 
U.1124JUJ£ 04 0.3iiJ44 IE Ci 0.14444l>: 04 23.381 4.410 0.468664 44.641 
O.UaSSllF 03 -0.1333324F C4 0.114)716 = 04 277.117 )4.S41 0.29010» 48.807 
0.77/O5.it 03 -O.llbj'.tji C4 O.U4«)6<i 04 441.767 lb.741 0.416543 14.S22 
0.144 7444E 02 0.1t4«ld4E C4 0.41e>430E 04 111.4..7 14.384 U.0U4b7» i7.Cll 
a.l33Si4lE CI 0.4244013E 02 0.13S36JM 01 4.448 0.443 0.044224 10 41.132 
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HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE  56    V- 173  KTS    n-  .99  g 

HA9I fUTIICR »MOLE 
riMWMC 'NAIVSIS mni\. *H>«6*     %HW 100«   i 365   ctn   IT* rit oi.o   Tu ii 

*J U CJ 
9.«>J9».'*»^ 01 
0.i«T»*'-*r 01 -3.income Cl 0.S4R0tT8F 01 
a.\*?i*ci,t DC -i.lWMll* CO 0.30M4«3( 3(1 
o.iumoM -02 -0./**H>2t -Cl 0.r4«**«(t -01 
o.ssjTtasf -Jl -3.*iii3ithf- -c. O.I03')H6IF on 
••fiMMV -Jl -o.mum -ul I .511*f<.2f -01 
$,»f*yt!t - IS .).?l*liUHF -Jl (..JJ74.**TF -01 
O.ITiOH»- -ai 0. 1127963'- -Cl 0.3 5 7m«*e. -m 
J.^^•■*'■^.1? -.i.' «•iMMMAT -Ul 0.7U( 3;2Cf-Ul 
J.JO'.OfcTT» -01 -o.i*o*»><)^- ■0? 0.2?2*7CPF- •01 
O.IOllJ.")'! -j.» 3.tN*VT»r- •Cl U.20M*CM- -02 

PMIJC 

ni.ui 
263.307 
21P.JIf 
3^7.663 
106.361 
I1<*.JH1 

207.201 
162.760 

»sue 

316.476 
114.471 
17.76« 
»9.506 
69.573 
17.727 
17.012 
17.108 
22.668 
16.276 

CJ/CJIUK 

1.000000 
0.055919 
0.013676 
0.0IM79 
0.009698 
Ü.005975 
Ü.006531 
0.00)166 
0.006C60 
0.000 3 78 10 

MCOUfNCV 

6.132 
8.266 

12.397 
16.529 
20,661 
26.793 
28.926 
33.058 
37.190 
61.322 

SHAFT MOMINT 

MM4CMC   ANAIVSK   Win   »M-566 iHP   1009     1   365     CT8     |T6  flT 638.0     T8   36 

<J HJ 
•0.7i|2|l72F 06 
C.2I66UI6F 06 il. »85 2106« 05 
•0.2«5l501t 06 -0.1H63537E 03 
0.67H7i2r 06 -j.iPijaa-jf C5 
••IM1MN M 0.I200061F r6 
«•«MlaMt 06 J.'>.'l2V3><r C6 
o."»i(05sr Oi -J. M10P96'- CO 
0.25«*7c*r 16 -J.23373771 C6 
o.H'i'inn 01 0.7r6266|C 03 
a.i(.»ia.->3« ^6 3.1069212« 06 
O.Ti.O'.oH'- 02 -.LiSiUOise Cl 

CJ 

0.8896 
0.2658 
0.1872 
0.1601 
I..IU6*, 
0.5816 
0.36'H 
U.lC.lb 
0.|9('2 
il.fcO'.l 

7tcr 05 
!22{ 06 
7C2C 05 
712« 06 
13^ 05 
C55F 03 
|>>1F 06 
113C 06 
3C6F 06 
3491 03 

8HIJC 

91.600 
1*6.300 
286.762 
131.458 
42./66 

349.9h9 
2??.123 
133.721 
168.063 
290.43 1 

PSIJC 

91.600 
92.150 
96.921 
32.889 
10.'«69 
49.•395 
31.732 
16.715 
16.669 
28.043 

CJ/CJCAI 

1.000000 
0.027765 
0.211691 
0.018111 
0.117961 
0.006568 
0.039356 
0.012245 
0.022381 
0.006478 

I 
2 
3 
6 
4 
6 
7 
e 
9 

10 

F8E0UFNCT 

6.112 
8.266 

12.397 
16.529 
20.661 
26.793 
28.926 
33.058 
37.190 
61.322 

MXin 'IUP ft A» AT »TA  II 
M««.-)Mr   »rMvSIs   «(.i-JEl    trt>566 5M8   10C9     1  3*5    CT«     176 f IT 611.0     T»     I 

«J 
0.362*6tl7r J4 
O.H*fl7T.)r 0* 
.l.li*nt)» 06 
,l.l".66'-.*f 16 
••I*tf5*||l 36 
»•AM*,.»: 51 J* 
0.7778I'(3F ill 
0.6MI11U 1J 
J.l*fr3il->"f D* 
O.?<.40IHF 01 
).}1»I*«?I '•.! 

0.2|Hroi6F 04 
-0.li95650lf t4 
-0.61J667.T C6 
-0^751262': 01 
-0.7;f.Sl7l» C3 

U. I.'O'.II ft CJ 
-0.1367h!.3r Cl 
-,).'i67t167f' 03 
0.1269403« Cl 
J. i;71s7>)f C3 

FIXED HUB  CMC-IP AT  ST«   II 

M««>«)»I(    ««JMVSI^   Mnnt   *rt.56« 

CJ 

O.^Ml^sllF OS 
b.l605212F 04 
(.66l|r6|F 06 
U.I6>>46C6F 06 
O.^U361>7f 06 
f.79Cd«-76F 03 
C.40CW.28f 03 
|l.l?^'^3*3F 06 
C.;7f.4eC6F 03 
U.I 31425Sr 03 

»Ml JC PSI4C CJ/CJf«« J F8E0UINCV 

70.723 70.721 l.OCOOOO 6. 112 
274.182 117,591 0.(92826 8,266 
258.066 96.015 0,190610 17.397 
211.910 52,977 0,071657 16.529 
342.1H7 70,637 0,087797 20,661 
23.962 3.990 0.036115 26,791 

194.869 27.981 0.021487 28.926 
11«. 795 62.169 0.06 7 7 36 33.0S8 
142.679 16.966 0.011962 37.190 
106.H08 10.681 Q.004677 10 61.322 

$H»   I0C9     I   16S     C7»      176   Fit  611.0      T«     1 

«J <J 
••«»«•^•l* 0 5 
0.13J6W 1' a* 3. 1133629« Ct, 
J.« .VL.VIF 06 0.66IM'J4' e* 
0.P7931'->f 1* - 1.';6969o9« r,6 
••M97fi4f 01 'I.111U6I1F C6 
••I4*|*/H J* J.1?1'56»7F C6 
0.101.^7') 7« 3* 0.6?16JHjr 07 
0.11 ,<.,.'-7C 0* n. 177 ii nr «■l 
O./S.'jslil Jl -3       l'>»SS6t L6 
O.M'I."» If J) -0. 7C->'.0I*9« C3 
•.}**i«in U1 3.412*SB3F Cl 

CJ 

0.11 13671« 
U. 7664C2 3F 
C.I309C26F 
ü.3237i'CCF 
0.1661S1';F 
C.I 66133 ft 
0.1I19132r 
0. l*t«l(tf 
0.54872131 
U.t 29CS21f 

C6 
06 
05 
06 
06 
06 
06 
0". 
01 
01 

»MIJC 

89.692 
35.67C 

227.798 
106.176 
50.501 

1.661 
1.116 

332.IOC 
201.599 
56.56 8 
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FSIJC 

89.692 
17.715 
75.933 
26.431 
10.110 
0.266 
1.302 

37,703 
27,600 
4.655 

CJ/CJPAX 

1,000000 
0,067666 
0,115688 
0.0284Af 
0.016690 
0.016647 
0.019H73 
0.012686 
0.U06929 
0.005550 

9 
10 

F8E0UFNCV 

6,132 
8,266 

12.397 
16,529 
20.661 
26.793 
28.976 
33.Q58 
3 7.1«<o 
61.322 

i 
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HARMONIC COMPONENTS OF 
CASE  36     V-  173 KTS 

FLIGHT TEST  DATA 
n*   .99 g 

•LADE FLAP AT ITA 17« 
St-1»   100«     T  1«S    CTK     IT« PIT «11.0    TR 50 

M •J CJ »HIJC MIJC CJ/CJP8K J MIOUFNC» 
0.»633'ST?r   03 
o.itTamr o* -O.«0IO««0F O.mtUbf 0* 310.043 310.0*3 1.000000 4.132 
o.i<»i*inf o« o.mmat 0.421T13U 0« 116.M» 0.8061«T 8.26« 
o.Mbniiar a« o.iiswur c.i«treti* 0* 18.018 0.356398 12.39T 
O.l.»?«"»'!!»   31 -0.»C*?fcOif 0.»l«4Tl«t 03 256.32* 0.04406S 16.529 
«i.SÜtll^F   01   ' 3.<.<:>»«»?{ csc^oriRt 03 ««.365 0.096C03 20.661 
a.i?«rofi«F oi i.mil»!« o.}9rsoi2r 03 108.244 0.0T58T8 24.T9i 
O.hMl/Uf   01 -0.2M666Se c.Tcu«c(9r 03 201.660 0.133JT5 28.926 
O.T<>2*0UF  0) -o.iumitr o.v^diiait 03 32T.43T 0.1T9695 33.058 
o.«a*s«?Tf o; 0.)?056«0E o.s^^rt^f* 03 105.321 ll.TOJ 0.06562T 37.190 
0.20'M1<HF   0} 0.»C90?50f M 0.215SIT« 03 166.338 16.636 0.041139 10 41.322 

OE CMOHO AT STA 17« 
l«nNlf   ANMVStS MPOEL   «M-56* S»- P   IOC«     T   365 CT«     IT« FIT ♦ 38.0 TA  62 

*J «J r.j FHIJC " FIIJC cj/rj»»»» J F8E0UENCV 
J.2»3J4ui> J5 
0.2T3«7d4r 04 0.2666726^ 05 0.76B0717F 05 1.000000 4.132 
0.JIT5781' )4 0.1640008« 04 0.3 573 799P 04 0.133315 8.264 
a.35604T<if 04 -).3448015E 04 C.495638TE 04 0.184890 12.397 
Ü.2'>?l'i'«lf 04 -O.Ta2411T( 03 0.298581CF 04 0.111381 16.529 
O.IVbb'Mt 04 -J.U»6J8i' Ci 0.197006« 04 0.QT349C 20.661 
o.5^4H4or 03 -0.6304774^ ct 0.nSOl,2llF 33 0.03206T 24.793 
ü.2B0»«'t0r 03 0.2104470F C3. 0.40420ME 03 0.015078 28.926 
0.O<4l4(4f 03 -0.4413232F C2 0.9.«5?(45t 03 0.034889 33.058 
0.5J445I1F 03 -0.554«llaF C3 C.7662102t 03 313.606 0.028582 37.190 
0.6IT6^r J2 0.)4S2n6U 0» O.3407t68r 03 7«1.8Se 0.0I3UM 10 41.322 

81*01 TORSION AT STA 1)1.1 
nMw'lMf   ISUVSIS   «ÜT-L   »M-56» S^IR   1001     T   365    CT»     IT4  PIT «38.0     T8  21 

o 8J CJ PMijr FSIJC CJ/CJKAX J F8E0UENCV 
»•SltlTUI 04 
3.7?7?»?uF 04 0.?257I44F C4 C.320*.25n 04 44.806 1.000000 4.132 
O.^iu'.-t." J4 0.166 7)491 C4 U.2iUÜ946E 04 135.550 j. 74.3785 8.264 
O^oa'TSI« 03 -0.4C1fc?17E 02 0.47Q&l2aF 0) 184.920 0.146917 12.397 
0..V•)!li4f^ 01 -J.126 7HJ9t 02 - L.2302141E 03 143.157 0.071869 16.529 
0.8711 •33r 31 ;).2544')2<»F CI C.00751 73t 03 16.286 0.283311 70. ».61 
o.73iri2>ir -3.2S73849F C3 0.16')! 75CF 03 301.881 0.115250 24. 793 
0.5l?.'t.ti<» -0.55519031 (.^ C.5I0275IF 03 186.194 0. I(i0860 28.926 
O.'l Ml Ih**- -0.711 ^0^>0^ Cl ti.<l309n3(F 0) 146.181 0.79C»,)C 33.058 
3.7J03'6^« -O.IC855I7I 01 0.7011191« 0) 183.094 20.344 0.067 786 37.190 
0.4'?7'i^7F -0.,5C48.,H5F L? •MC03CC7e U) 244.437 24.444 0.031 312 10 41.322 
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HARMONIC COMPONENTS OF  FLIGHT TEST  DATA 
CASE  57     V-  173  KTS    n-  1.2U g 

nH*l  F*ATHER ANQLE 
M«»«failC   «»UVSIS  »DJIl  «t*-«**       SH«"   100»     I 14»     CT»    202  FIT  Ot.O    T«  II 

AJ 

-o.^^?lnr■»f-Ol 
•0.*e7*MJr-UI 
U.J?6G.'Jv«-Jl 

-O.lilOIOnl-JI 
O.JJ)U«SSt-J2 

Ü.2?»*6U7r-02 

-U. 3")*Wlf   Gl 
-j.iiH**)uf ao 

-».Il*»ft2»£-Cl 
■i.tt>^>uallt-o^ 
o. icwi6ir-üi 

•J.1V92640F-J2 

-1.66lWlif-0i 

CJ 

C.3280 
cess» 
0.1127 
C.3*i.» 
O.l^'.J 
0.1R«2 
0.«fl) 
o.'«.n 
0.7C7 

**?t 01 
SblF 00 
22CE-01 
*5*f 00 
2B«-0l 
SClt-OI 
n?t-oj 
m€-02 
Cl7»-02 
;cf»-02 

PHlJC 

31».042 
21^.2«! 
222.^,»» 
21«.Mt 
Ua.A7l 
13*.Mi 
Hi.iOO 
)07.«Ul 
70.U« 

Z't.ll* 

»sue 

m.o*2 
107.621 
7*.l'»a 

611.13« 
2 3.011 
20.716 
)*.48« 

7.797 
2«.»»2 

CJ/CJF»« 

l.OOUCiJO 
0.050780 
0.016341 
0.0200*6 
0.OOU43 
0.0<>2!H3 
0.003274 
0.00UHfl3 
0.0011*1 
0.001266 10 

FM'XJfNCV 

6.132 
8.266 

12.347 
16.521 
20.661 
26.793 
2H.426 
33.05« 
37.190 
61.322 

SHAFT NOMINT 
SUP   1009     I   36«     CTN    202  FIT  618.0     TR   36 

u K.I rj FMijr. FMJC CJ/CJFAI J F»FOUtNCy 
0.4|lf34!>F 36 
0.»7*1907« J» 1.410^1*3? 0» O.I08593FF 06 122.ITC 122.ITO 1.000000 6.112 
0.?j41't!>->f Q* -0.1011727S 06 0.323018» 06 198.293 99.126 0.024766 8.266 
0.»T402'<3F 06 -3.2682fc21f c» C.2S2C612E 05 2»9.079 86.160 0.232812 12.197 
0.4<<6>,l|>6« 0? 0.9*,»J7C6F 03 U.I|6SsrCC 06 150.197 37.569 0.010553 16.929 
••fMM?*f 0* 0.5*S7?19S 36 t.9C55«;Ctt 06 37.781 7.6»6 0.0*3620 70.661 
0.^»'.J<I36« 03 -0.71370325 C3 c.ifojcict 03 216.818 15.803 0.U03769 26.791 
0.3b>,M2<)J« 36 -J.97973 78F 33 C.37^3979» C6 195.206 27.886 0.Ü363*» »9.476 
J.5526J61« C3 -J.1M9777« C3 U.6U13C35C 03 331.67C 61.627 0.0U3695 33.05« 
U.22C6«m 33 0.'>63166iF 03 C.968622tF 03 103.170 11.663 0.00*920 37.190 
0.5l«.J-8<.f 03 J..>6*W.3*r C2 0.FlS03(lt 03 2.960 0.296 0.006 763 10 61.322 

FIXCn •HII FLAF AT ITA 11 
St-I»   1009     T  It»     CT*     202  FIT  618.0     TR     | 

AJ 
-0.271*396« 
-0.T7U1617F 
9.2»ll«34r 36 
0.106«157« 03 

-0.1»»S6t5« 06 
3.1766«*»« C6 
0.t756721F 33 

-0.iTCT>Hr Ci 
a.^iioMH' -13 

-0.180,5C39F 31 
-0.7106b7ir 07 

t5 
36 

*J 

J.2772769F 09 
-J. Ml 62 79* 01 
•3.!1R1*»»F C6 
•3.1!277t6F C6 
-3.3615«66E   Ü3 
J.376a566F C3 

-3.(S86»36F C2 
-J.71760*'««   C3 
3.6290577r  C2 
k>.lt75H76F   t» 

Film HUB CHORP AT STA 11 
iMRMflMC   ANALVSI»   HTnfl    »rt-96« 

CJ 

0.7349TICF 0» 
0.1*11»66( 0« 
€.»18287»  06 
C.21*1131* 06 
0.1*01 53« 06 
C.7643679F pi 
0.576936FF 01 
0.17<.0>*2F 06 
0.1916961« 01 
U.lt7J752r   OS 

FHlJC 

109.720 
277.876 
271.11* 
226.611 
169.622 
25.671 

186.879 
371.062 
160.056 
117.976 

FSIJC CJ/CJCM 

108.770 
118.91t 
90.172 
»6.101 
69.686 
6.27C 

26.69 7 
60.110 
17.871 
11.7V7 

I.OCOOOO 
0.766078 
0.276116 
0.09097» 
0.075071 
0.011227 
0.023999 
0.057518 
0.007980 
0.0075*5 10 

FRFOUFNCV 

6.112 
8.266 

12.197 
16.129 
20.661 
26. 741 
28.926 
33.050 
17.190 
61.372 

SMP   1009     T 16»    CT»    202  FIT 618.0     TR     1 

«J *J «J "FHIJC »sue CJ/CJMK J FREOUFNCV 
0.13IÜ691F 0» 
0.1H7713r 05 i). 1075698F 06 O.IU8201tF 06 83.698 •1.698 1.000000 6.112 
■).6*96f7SF 06 J.»«675361 Ü/ 0.6 8969 T7F 06 0.690 0.16» 0.066869 8.266 
0.12«6796« 09 -0.1*6216»« 05 0.1*3*712* 05 276.Ml T».62T 0.169911 12.147 
■».I9JTI73I 06 il.l8*u7*6F C6 0.2627115F 06 128.991 12.268 0.02261« 16.524 
0.5680T15r 03 ).|167*66E C6 0.16*11156 06 67.667 11.689 0.013688 20.661 
0.4136X0;* 03 -J.lbl9<>36F 06 0.1d7»6C7F 96 299.132 69.*»» 0.017361 26. 793 
0.11617 iir 03 -ü.89O5a00E 03 0.0511I75E 03 269.631 35.613 0.038 790 28.926 
0.8867691F 03 -0.8339368F C3 0.1215E2IF 06 223.307 27.413 O.OI123F 13.058 
0.2aj9781F 03 -3.7910656t C» C.;21»99(E 03 211.323 25.703 0.007972 17.190 
3.7077t69F 01 3.6433550E 01 0.689611*5 03 66.803 6.689 0.006 »25 10 61.122 
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HARMONIC  COMPONENTS  OF  FLIGHT TEST  DATA 
CASE  37    V«  173  KTS    n-  1.2U g 

•lADK HAP AT ITA IT* 
st-ic too«   T itib   cm   im fir oa.o   TH «O 

AJ ^J CJ »Ml jr. PSUC CI/CIPAX J MIQUFNCY 
j.l**l«ir'»F .)* 
J.lt<.T<ilSf J« -).*«i9j«6r M o.<.i?«.ic!ie OA 306.S60 306.460 1.001)000 4.112 
*«l*f< M.r .)* 3.««i'iTs«r c* o.Mi/waE 0« 104.6«6 94.12« 0.T6AIAU A. 764 
).M5f5Jit M 0.lll)$49£ c* 0.2l«.'.SJaf 04 30.9JB 10.309 0.343779 12.197 
J. «.JS')(.>f Ul -J.lOlSi/fi!- Zi e«4Mi>}ci 03 ?i7.e*? «4.466 0.08394« 1A.W« 
l.M*Sf*uf 0^ J.S^ST'JQ^f a 0.'jJ«<.»C9f 03 OS.».«» 14.140 0.087«:?J 20.641 
n.lT1»?**?' nj 5.*«<);) 80r 0« o.*«se?i5ce 03 ItltMS 18.134 0.079340 24.7«! 
J.'>')J*'i<i.ir 0] J.IO'HJTU 0) cino'icm 04 16«.on« 24.141 0.1*4 76« 28.976 
O.U )qSl,^t .13 -i.iK.miT» Cl 0.eS2?31«F 03 2*0.8ft« 34.111 0.139160 13.048 
•••itktf«^ •1 J.I'.JJMU ti c.i7i'.<ic<ir 0) WO.TAO 13.419 0.02(137" 37.190 
0.1USbl12( 01 «•«Mll«n c? C.3CS?CC7f 03 171.142 17.114 0.040489 10 41.322 

iOE  CHORD AT STA m 
»•flMC   *\«L»SIS ^^CL   At4-«6A 5HP    100«     1   36» CTB     202   Fll 438.0 T«  42 

I 
0.769 4 
0.014 
0.1170 

-3.5-.4J 
0.314» 

-O.lblJ 
0.<'»4? 

-0.<".'* 
0.1144 
3.1141 

-3.114 

J 
9M» 34 

01 
?21f   04 
1ft 
4<)4t 

3P4' 
UM 
tflf 
MM 

34 
04 
04 
31 
• 1 
31 
33 
03 

3.2»' 
-0.1B4 
-0.303 
-3.470 
-O.i/e. 
-3.241 
0.339 

-3.322 
•3.3C6 
3.346 

■\.l 

9196? 04 
d962F 01 
>«74C 04 
4248» C3 
l.'uf 01 
334Jf C7 
ll74r 
7698^ 
40191 Cl 
4934£ 01 

Cl 
Cl 

CJ PHUC PSUf CJ/CJVAk 

0.2A304I6F 04 88.744 88.244 1.000000 
C'.31746C9f 04 146.662 ITS.331 0.120726 
U.624214ftF 04 208.824 69.60« 0.237106 
0.31774CCF 04 141.486 87.872 0.12079« 
Ü.16MKK 04 192.'/« 7 38.497 0.U61629 
0.4«4ft*6«F 03 147.112 4«.41« 0.01H813 
C.77».64«CC 03 144.046 77.008 0.0794«« 
0.37f.9.,t3f 03 101.241 JT.f45 0.014130 
U.3344 ttil 03 291.644 12.62 7 0.012716 
0.271646HE 03 114.824 11.482 0.01037« 10 

F»rotl»NC» 

4.132 
8.264 

17.397 
16,429 
20.661 
24.791 
28.926 
13.04« 
17.190 
41.122 

»LADC  TORSlOri AT  STA  1)1. S 
HM-CH1C   AMIVSI4   '»"nfl   MI-46A SHI«   1009     T   364     CTR     202  «IT  438.0     TR 21 

AJ «J CJ «MUC PSUC CJ/CJ»AX J fRKHJtNCT 
O.^THi^O'if .1! 
3.?4^,>4«lt 04 0.23.3l737r 04 0.34C0(4«t 04 41.IT» 41.IT» 1.000000 4.132 
0.204li,e>if 34 0.1712078F C4 U.7664C74F 04 140.010 70.004 0.764342 «.264 
0.12 46144F 01 3.11374I4F Cl 0.32463I!E C3 179.«00 4«.93S 0.093441 12.397 
«•l*>«t»ff 03 -3.2737441F C3 0.2 7*6*4«» 01 233.79» »A.44« 0.079482 16.42« 
3.7124871f 01 (1.3777463E 03 0.r0(4l4tc 01 2T.92« ».S«6 0.211701 20.661 
0.1.,>«i)4l'it 31 -3.13tfa796» Ci U.4 71bl44F 03 314.073 42.346 0.114448 24.791 
U.(4(>66tOF 33 -3.364674IE 02 0.*«I6421F 03 183.067 26.142 0.19482* 28.926 
O./Hbndi'lt )3 -3.J4JIMH Ul o.ii6i;.'tut 03 11».74« 41.96» 0.2474b» 33.048 
0.l4A4<i49f 33 -3.39307£6F 02 0.U332C4F 03 193.316 21.414 0.046970 17.190 
3.2717114' )7 -3.64»4104r C.« Ü.70' 4*3»r 02 291.12« 29.111 0.070184 10 41.122 
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HARMONIC COMPONENTS  OF  FLIGHT TEST  DATA 
CASE  38     V-  172   KTS    n- 1.56 g 

PIADE F'ATIieR ANQLC 
HWHr.filC   iN'lVSIS   MOlfl  «H-»*«       SHP   1004     I   3*9     CTR    7|T FIT 4)t.O    T*   )l 

-O.JH**!»!» oc 
-o.ujcio'.f JO 
-u.40lA>«ir-i)i 

a.^'jo^^^^-oi 

-0.lJUlP;.r-ill 

14 

-ü.4*I mil« oi 
-O.IMO»»**   CO 

■o.iioiibir-oi 
•j./uvmc-oi 
J.16J«61«e-CI 

0.?Clli*M-CI 

-j.TtisJijf-ce 
-).e?s70fc9C-Ci 

CJ FMlJC ' PSIJC ~CJ/CJ'U -j  • FtEOUFKCV 

ü.ft3S(462F   01 111.«71 JI1.47I 1.000 000 4.167 
o.4«9iacir oo ??5.*l» 112.701 0.070674 8.333 
O.IU2B4«2t   00 17«.«2« 59.475 0.01617» 12.50.» 
0.100*12tt   00 2«6.«2« 61.607 0.015791 16.667 
CMsmjit-ai 27«.6?« 54.926 0.011107 20.633 
0.93I923CF-01 2II.9IC 4.811 0.005220 25.000 
0.41T??1*>-01 11Ü.0«« 47.150 0.00^562 29.167 
0.1 J?d005f-Ül 172.JSO 21.544 0.002089 33.333 
O.I?«OflSC-Ol U7.I2S 35.792 0.0C19S1 37.500 
0,1 10HMS'-ol 220.144 22.015 O.UOI743 10 41.067 

SHAFT .VDMEMT 
«n-'jb»        SMI«    1009     T   165     m     217  FIT  4)1.0     T»   3( 

*J «J 
o.i'»?9f4)r 05 
3.7<I517*5F 05 •3.9725025C C5 
0.254*? 7c.f 04 -3.2475«I3C 04 
0.135707CF 115 -3.37I4321F C5 
0.4jelino<,F 31 J.11592 4UF C4 
0. I0*')*3ur 04 <J.bO<i^957^ 04 
0.25^5^6» 0? -<1.?77S462t 01 
3.42l0416r J* -1.1750532' 04 
J. 7< ocet^* J2 - ).'.6'.Jifflf C3 
0.5462742F UJ 0.i(tt9h95F C1 
0.3?o|97i<F 33 -t.l?71«14£ C5 

r.j 

0.I2I751CE 06 
O.J550C69€ 04 
0.195446CE OS 
0.145725»F 04 
0.t>I:"fClf 04 
0.27402I2E C3 
0.45f<3l(rC 04 
U.47ü32IJtE 01 
0.H636J5,.f C3 
0.35>i63t7|: 03 

FMIJC PSIJC cj/c.m J FftEOUfNCV 

110.T61 130.761 1.000000 4.167 
224.219 112.109 0.029149 8.333 
249.93U 83.310 0.324691 12.500 
72.430 18.108 0.0110*5 16.667 
62.•»«9 12.59« 0.055692 2<).H)J 

264.691 44.115 0.007250 25.000 
202.574 28.939 0.03744) 29.167 
260.01« 32.577 0.003462 33.333 
129.235 14.359 0.007091 37.500 
317.378 33.718 0.002978 10 41.667 

FtXtO '(UB  FLAR AT ITA  l| 
H4««4(lMf   1NMTSIS   ««n  AH-»*» iHf   10C9     t  )«}     CT8    217 FIT 411,0    TR     1 

AJ ÜJ CJ OHIJC PSIJC CJ/CJftX J FRFOUENCV 
a.Ti(.35>«>f 04 
J.lJ4'>ll'.f J« J.2t9 8(.38F 05 0.2»797C)E 05 121.9)9 121.519 1.000000 4.167 
3.16 1i>642F 04 -J.2IS144ÜF C5 0.2189SeCF 05 274.292 137.146 0.64877? 8.3)3 
0.747ü4'.3'- M -J.57526,'»E 04 0.6761C21F 04 246.709 82.236 0.242781 12.500 
0.ien2414t 04 -3.|!U9144f C4 i;.71CllCtF C4 214.675 »3.669 0.089200 16.667 
3.ll'.4442f IJ -a.|572ü2JF C4 0.1572C11E 04 269.575 »3.915 0.060940 20.81) 
0.1178179? 01 -0.5(oai9üE 01 0.59f7451E 03 281.368 46.895 0.023171 25.U0U 
J.r4?94«1» 01 }.251964»E 01 C.«e6ll7?F 03 161.345 23.115 0.3)4)50 79.167 
0.3I4TJ4 ir Jl -).4114'>41f Cl o.5is»'<:ir 0) 105.64C 38.705 0.02091( 31.11) 
0.102K46IE 03 -O.I2MJ61f 03 O.I^5StCtt 0» 72'i.645 25.521 O.Ü0OU2 )7.!,Ü0 
o.ui Tr.Dif Jl -ü.1(>912,J9F tl 0.1*'.''415F Ü3 130.711 33.073 0.01 «MO in 41.667 

FlX^n MOB   CHOW AT   STA  II 
MAPxlMr   ÄVMVSK   ««niii   Al*-56*       SHr«   1009     T   16»     CT«    217 FIT 4)8.0    TR     3 

AJ •J rj PMijr PSIJC CJ/CJPAX J F«tOUfNC* 
0.4M2u0jr )5 
O.l*»).'"'!.'» J« 0.'516^06F O^ b.917C931F 0» 68.719 68.219 l.OUOOUO 4.167 
0.HI76 7/.F 05 0. IS1)•»749t Cl fc»|«VMlf 05 5.941 2.971 0.206 396 8.))) 
0.|1'<94i>/t 05 -J.1^'236'^, 01 0.22'J2Ct9E C5 231.905 77.302 0.245565 12.500 
0.500 »••«».«• 11 t.lllPS'»'!'-- 04 ü.iosi.7iir 04 74.955 19.714 0.0)3175 16.667 
O.W.M25Jf 14 -J.7.'5J142^ II 0.171773CF 04 152.224 70.445 0.018943 20.8)) 
f).5**'44«i6f 17 -0.1'./,SM5E C4 o.i9f.oi<;ir 04 271.593 45.265 0.021474 75.000 
0.1J471IBI 01 0.1u45fl72? 04 C.lUillLCF 04 95.717 1).674 0.011461 29.167 
Ü.3*JT':34F 03 0.9M9399F 0« O.llllSKjt 04 110. 38) 13.798 0.011294 )3.33) 
0.594 76C1E 0? 1.9174851« C3 0.')1941C5t 0) 5»>.291 9.588 0.010025 )7.500 
O.M 14.»,,4r J) -0.l4)74h1E 01 o.i4i5r4rc 03 204.18 3 20.418 0.091746 10 41.667 
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HARMONIC COMPONENTS  OF FLIGHT TEST DATA 
CASE  38     V-  172   KTS    n-  1.56 g 

•IAOC  FLAP AT tTA 17« 
M«»<n«*ir  (MLVSU «uiei «H-ttA     s»-i» 10c*   T 1*9   cr«   ni FIT «II.O   T» SO 

»J W CJ RMIJC RSUC CJ/CJRAR J FREOUFNCV 
O.HRIU^c 0« 
a.01T4nSf 04 -0.»«3«771F 0« O.7CSAt07(   04 306.'»2 3 306.923 1.000000 A.U7 

•O.JuJITTir 0* 0.«1^2090» 0« 0.bl««7»rt(   0« 104.1 A« »A.»71 0.87811« «.111 
O.WtJO«0* 0* •j.ltQhiaor 0.2129A6fF   OA 14.97« 11.929 0.301288 12.900 

-O.SUIMSf 0» O.NIAtMt 0.576JJ2»«   01 207.oa« 91.771 0.08169« 1A.667 
■ •f;«M>/*ii "bt ).SliUA7F 0.77S33«"(r   CI I3A.96C  ~ 27.712 0.100909 20.813 

-O.MM627f 0» 3.I7J11H«« C.6AU7M7F   01 I6A.938 27.423 0.090827 29.000 
-O.it-iMOl» J) O.Z^OIb« (}.i?«Hien o» 151.92« 21.70A 0.089289 29.167 
-O.H«*JT'.f 02 -J.l«727»F O.I«"lta(E   03 266.147 11.273 0.028232 11.131 
-0.17h«.<.TOf 03 a.;iA3S66« 03 0.?776(C2t   03 124.A9« 14.34* 0.03939« 17.900 
-O.!0*^*!^»» 0) _,  3.0?? »737» 02 0.?H.3117«   l>3 134.637 19.A6A 0.010321 10 41.647 

BLADE  CHORD AT ST« 17« 
HMOONir   «SALVSIS mOEL   AH-S6A SUP   100«     T   36» CTR    217  FLT ASt.O TR «a 

AJ •»J CJ RHIJC nut CJ/CJMI J FREQURfcCV 
a.?**»4«j» 01 
0.««60 12b» J« 0.?ll6b23r 0« 0.2l«31C>r   09 79.100 78.100 1.000000 A. 167 
O.T7l?*f7r J« o*tim«ii C* U.77''2?*#E   0* 341.792 179.89« 0.160219 8.113 

-0.«*1%S?>^ u* -O.A«2H67r 0* C.'A?9CS*F   OA 206.410 68.937 0.A19909 12.900 
0.«.1«7;UF Ü« 0.61S/IJSI: Ci 0.A2J2eAAF   CA «.A19 2.109 0.199ARi 16.667 

-O.^S'tM*«' 0« j.mi* U'.S« c» 0.7 7A2('«7F   04 161.190 12.218 0.126791 20.833 
0.*0S <*«<>' 03 ().4I3HSTF C3 0.»81329CE,01 4S.3A9 7.99« 0.026879 29.000 

-o.u&mjE J3 -O.2l«0««SC c* .t.?l*3»'>2t   OA 266.916 18.111 0.049096 29.167 
a.ifcio'!"'»» 0* -0.?cJ7|*«r c O.Jl,1 J'.JSf    CA 2<)rt.4H7 17.17) 0.191144 93.131 
0.«7h7l?«,t 01 J.289«<»SeF C3 C.Si77*4H   03 31.268 3.47* 0.024789 17.900 

-O.J«*»*S<ll «* J J.lMlUlftt Ci 0.133 7i7K   OA 106.693 10.669 0.061827 10 Al.667 

<LA"C TORSION AT STA 111.1 
HACHOKIC   «KAIVSIS MOnCL   AH-i6A SHR    10C9     I  16S CTR     217  Fll 418.0 TR 21 

AJ 
0.66447?4f 0 1 
o.r97 7a«:4r UA 

-9.16«9107r 04 
J.2*19!'74l Jl 

-0.>.9M)61JF 
J.'<n(. 1 t*H 

-0.e*P6479« 02 
-ö..«7i)<,t 7" 0! 
0.4774»J2F 01 
O.l.^bbUtbt Jl 
0.**7'»«77e 3? 

0^ 

RJ 

.l.4720i<87F C4 
J.2989630E 04 
«•MMMII 02 

-0.6629<«24f 01 
J.2I')|J06» Ct 

-0.9F4S449t C3 
0.4CJ44S7E C5 

-O.ftSJOSoSf C2 
-0.123>J4l9f CJ 
-3.140Q6R4C 03 

CJ 

0.43H6020E OA 
U.30aaA97F OA 
0.2449991E 01 
0.tlC'.0C4?F 31 
0.24C48I4C 0) 
C.4907144F 01 
0.4«77»81F 01 
0.4EI62CIF 01 
0.I63M2HF 01 
O.I479I9SE 03 

RHIJC PSIJC CJ/CJMI J FREOIIENCV 

47.291 AT.291 1.000000 A.167 
123.199 61.97« 0.704199 8.111 

8.110 2.770 0.099798 12.900 
219.141 9«.«19 0.183767 16.667 
64.79C 11.198 0.044429 2U.Rli 

261.719 41.621 0.134681 29.000 
132.147 18.917 0.124890 29.167 
192.A81 44.060 0.109808 13.133 
110.691 14.921 0.017280 17.900 
287.610 28.761 0.033724 10 41.667 

21+0 
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HARMONIC  COMPONENTS  OF  FLIGHT TEST DATA 
CASE  39    V-  151»  KTS    n-  1.36  g 

SLW PPATMCR »me 
HAfNONIC   ANALYSIS   POUEL  AH-46«       SPIP   100«     T  60t    CT«     267 PLT  901.0     TK  11 

«J 
 ij - 

       CJ  ""PMIJC PSIJC CJ/CJNAX             J           FRCQUENCV 
0.6ai7O97E  01 
0.ia2«172E 01 -O.2217O97E.01 0.6626a*6i  Ul 124.911 329.«Jl l.OOOUOO 6.119 
U.IC62926I:   00 -O.UIau^st CO 0.1«2U311E  00 2)6.2a« 117.166 0.061119               i 
0.662 17O7E-0I 0.693427tE-02 0.6664aO0E-OI 171.907 »7.194 0.010102 
O.6IO6tO4f-02 -0.2939937E-01 

U.)6^6242E-tir 
0.2tru909E-01 
0.16V2214E-01 

27«.136 
101.319' 

69.Sa3 
20.266 

0.006716              < 
0.6(t6JJjL-0^   ' 0.007892               • 
0.1122091E-01 0.64a366lE-02 0. 132U29E-01 11.«97 9.11« 0.0029*7              < 
0.6«636«i>(-02 -O.ll7iOI3E-01 0.16944a7E-01 290.126 39.732 U.COllOO              1 
O.I20690NE-U| 2. ^HtOOl-02 0.1!61J69E-01 126.690 60.811 0.003681              1 
0.12V6992K-01 -'•       «4a!6E-C2 0.110 60 J6E-01 1«6.9I6 20.16a 0.002967               < 
C,«ll%7CC-.ü2._  .      .66632E-C1  0.1S/6904E-01 61.96« 6.191 0.006*67 Jf >. .*»'1<2 

»rT MMMI 
NONIC   ANALYSIS POOEL   AM-96* (PIP   100«     T  600 CT«     267 FLI  901.0 T«  1« 

AJ aj CJ PHUC «sue CJ/CJNAX             i           PMCUENCV 
0.]*T(C66E 06 
0.620«}91t  0» o.ioia*iiE c* 0.1I«291(E  0« 121.162 121.162 1.000000 
0.12««%0i( 06 -0.26612IU  06 0.2996819E 06 266.166 122.082 0.0267««              I 
0.61221IAE  06 -0.9)631«»E  C6 0.1024696E   09 269.17« 81.729 0.086297 
0.7*13190E 01 0.91821«9E  01 0.1142«0IE  06 124.661 12.61« 0.009999              < 
g.7»6*6«6E  06 U.294a6t6E   06 0.8120194E  06 21.670 6.336 0.06aJ7l               • 
0.6694119E  02 0.I887636E  03 0.193999CE  03 76. 704 12.789 0.00162b              4 
0.1C2«J2CC  06 -Ü.2217096E  C6 C.3I9397CE  06 216.200 10.886 0.031669              1 
0.1I7197SE  06 0.81931 ME  03 0.1t9018«E   06 199.287 19.611 0.016368              1 
0.2199369E 02 -0.1969a30E 06 0.1!6tOCIE  06 270.862 10.0V6 0.01312«              I »                   37.037 
0.21*«6«1E  01 

rm i IMK TP<isinM 

-0.8882191E  03 C.9l6299aE  01 281.70« 2«.3(1 0.00 7666            U >                    61.192 

HARNONIC   ANALYSIS   MOIL  AH-96A       SHIP   100«     t  60«     CI«     267 PLT  »01.0     TK  11 

«J 
O.IC«219tE 01 
0.2M8C76E  01 
O.I«fll6aE 01 
0.12« 122 IE 02 
0.2CI120U 02 

•J 

-0.1l770tlE 
-0.2196«i6E 
-0.3278607E 
-0.8692 J7öt 

0.9a790t6E 
U.3937618E 

-0.21899(0E 
-0.3219067E 
-0.62a9062E 
0.1371613E 

STA 11 
POOIL  AH-96A 

CJ 

01          0.26713I2E  01 
01 0.11066911  01 
02 0.192 370aE 02 
C2          C.ai02417E 02 
01 Ö.7698636E  02 
02 0.6l6%i99C  02 
C2          0.226336IE 02 
01 0.1t6226tE   01 
CO          0.1l97d63E  01 
02 _   0.2ia2921E   02 

SHIP  100«     T 60« 

PHUC 

206.161 
109.660 
268.906 
296.219 
172.627 
108.229 
297.676 
262.109 
200.981 

19.161 

CT«    267 PL) 

PSIJl 

206.161 
196.710 
82.839 
66.099 
36.929' 
18.037 
36.782 
30.^63 
22.331 

3.916 

»01.0 

CJ/CJNAX          '   J             P«EUUENCV 

0.860662               1                       6.11» 
I.000000               2                       8.210 
0.11169«               1                     12.166 
0.280119               6                     16.661 

0.761« 787E  02 
0.12««626E 02 
0.6E6679)t  01 
0.170603U  01 
0.11i«66rE  01 
0.196I26IE  02 

ED Hut FLAP AT 
NONIC   ANALYSIS 

0.26 7969               • 
0.111921               « 
0.072297              1 
0.011712              1 
0.001898              1 
0.076760            1« 

T«    1 

S                   20.976 
> 26.691 
r                   28.807 
1                   32.922 
1                   37.037 
> 61.192 

AJ SJ CJ PHUC * FIIJC CJ/CJNM j FRIMtftC* 
O.I026t29E  09 
0.71ICC96E   06 0.2917«S6E 0.26219601 09 106.11« 106.1«« 1.003000 4.11» 
0.6I29610E 06 -U.17«a006E 0.1S69)92E 09 286.606 162.602 0. 709167 «.210 
0.7««672«E 03 -0.662e7trE C.9238027E 01 129.«M 109.977 0.019211 12.1-6 
0.2162667E 06 -0.11070161 0.2609271E 06 207.220 »1.80» 0.091888 16.661 
0.2394010t   02 0.7606 3 SUE 0.7m072E 02 72.12« 16.666 0.002966 20.»76 
0.692S906E 01 -0.2619918C 0.6966961E 01 119.966 »6.991 0.026979 26.691 
O.I<3«692( 01 -0.29I9176E 0.16S6102E 03 216.790 11.827 0.011290 28.807 
«.»»«7971 01 -0.60960091 0.7862922E 01 109.667 18.706 0.029487 12.422 
0.169269«  01 -0.3001292E 0.162806UE 01 261.176 26.797 0.013076 17.017 
O.I66«ll«f  01 -0.28610961 0.I673629E 01 190.226 39.021 0.006381 10 61.192 

2Ul 
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HARMONIC  COMPONENTS OF   FLIGHT TEST DATA 
CASE  39    V-  15t»  KTS    n-  1.36 g 

FIX«» HUB CHOnO  AT STA  II 
HMMONIC   ANALYSIS   POOH.   AH-S6Ä SHIP   1009     T  «01     CI»     2AT FLI  tOl.O     T*     1 

«J u "   — 
CJ   ' PMUC PSIJC CJ/CJ«*X J            PPEOUENCV 

ü.ii«m3E o» 
O.MOitlUf   (X. O.lOtllAlE  0* 0.10tl920E 04 87.»2ft •7.826 l.QCOOOO 

-i.mititi J* 0.6ajJ»C»£   0* Q. 10964911 OS 119.46« 69.714 0.0467 25 
-0.tk2S2t6(  0« -O.T^JSATE   OA U.9<6j3dJE   04 226.714 75.571 0.042062 
0.l23it44E   0«. 0.1k999ITE  01 0.12*44JIE 04 16.669 4.167 0.011922 
J.ltiSmfc   <X> -O.^ldlfUvE   01 0.1tS4»92E  04 ii9.81T 67.46} 0.014369 
O.iiilCCZt   0) -0. lO<iüaMF   09 0. llTM41fE  04 297.9S9 49.660 0.U10842 
O.liiSiJii   02 0.1»l6J!0E   01 0.3«J2«19E  03 77.430 11.057 0.033310 
o.isTcant o« 0.iS7U9<Uf   C3 O.UldOSlE  04 11.«70 1.734 0.014955 

-Ü.IC»CU3£   0* -0.22lbüldt   C3 0. ICMATAE 04 191.909 21.321 C.C09926 9                   37.037 
O.lillHll   <32 a.HUbMibt   03 0.4!4la92t  03 4.1.110 8.111 _ 0.C04I97       . _10 .         .      41.152 

tLAOE  FLAP AT  STA 110.1 
hAMONIC   ANALYSIS PCOEL   AH-S6A SUP   10C9     T  901    CTR     29T PIT •01.0    TO   19 

AJ «J CJ PNIJC PSIJC CJ/CJHAX               J PPEOUENCV 
0.<UilA«C  a« 
Ü.A4IOS»iE 0« -0.1/41621E 0.SJO495IE  04 121.212 121.2»2 l.COOOOO               I 

-C.Ua»6A3E   0* 0.9HS111E 0.4S7S109E 04 107.374 0.4Ü3751                2 
o.ismibE oi 0.2SIXSS9E 0.349861«^ 03 55.651 0.063554                1 
o.dson/^t ai -0.19I1109E 0.4C2ül«ie  03 150. 9S6 0.163856               4 

-a.»e2tite<.t oi -0.6A112m O.St6910SE 01 1Ö6.51S 0.102911               S 
-0.2266l«lf   01 0.35*11Ifcf 0.4<0S2SAE  03 122.641 0.076190               6 
-O.lAlbb/Jt   Ul -0.2Ü99620E 0.2CS1USAE 03 267.855 0.03725«              7 
O.itMi'iti   01 0.44iiS6TTr 0.2C43?ii4C   31 2.165 0.048016              • 
0.199321 fE   02 -C. IOOüA?tE C.iaiZtil 03 291.759 0.019568              • 17.037 
O.6*Ü8C02t   02 -0.119S190E Ü.15«6lUtE   U3 302.008 ID.201 0.028816             10 41.15? 

•LADE  FLAP AT  STA 101 
MAAMCNIC  ANALYSIS PCUEL   AH-S6A St-IP   IOC«     T  408    CTM     247 FLI   503.0     TR 20 

AJ HJ CJ PMUC •sue CJ/CJNAX J FPEOUENCY 
-O.726t570E   04 
-J.2417:b*E   J4 0.5076219E 04 0.58O96O9E 04 119.030 119.010 1.000000 
0.9884973E   01 -0.2U«154E 04 0.2 392407E  04 291.875 146.917 0.412172 

-0.2465290E  04 -0.11S1515E C4 0.27209 7 IE  04 205.017 68.146 0.468680 
0.4}4(78«E   01 0.1460833E 01 0.5557811E 01 38.511 9.62« 0.095712 

-O.liu.Hi.'t   «12 -0.2375O23E 01 0.2378O65E 01 267.102 53.420 0.040961 
-3.5521017t   02 0.9362358E 02 0.106116SE  01 121.151 20.225 O.01827O 
J.7565424E  02 0.1»r«557E 02 0.7 72Bi62E  02 11. 786 1.684 0.013312 
0.9713154E   02 U.2212733E 01 0.2417119E  01 »6.257 8.282 0.C41610 
0.9564420E   02 0.20031(8E 02 C.977193(E 02 11.824 1.114 0.016812 
0.1242C28E   01 -0.45S9390E 

III 

02 C.160722CE 03 123.503 -*?.J50L 0.C2 76V4 10 

DE  FLAP AT  STA 

IKON IC ANALYSIS PCOEL   AH-56A SHIP 100«     T 40« CTM     247 FLI SO 1.0 TR     4 

AJ •J CJ PMUC PSIJC CJ/CJHAX J FREQUENCY 
-0.2IU651C 04 
•0.65165I4E 03 0.10S10S1E 04 0.3119906E  04 102 .056 102.056 l.OOOOOO 4.119 

0.l292t02E 31 0.S515951E 0.1406160C 33 21.184 11.592 0.045071 • .230 
-0.2<1C314E 04 -0.9112324E 0.297971CE  04 197.147 65.949 0.955064 12.146 

b.43»(C6uE 01 -U.2M43267C 
-J.2121217t 

0.5211924E 01 
0.3t7«ttl2fc 01 

326.939 
215.239 

81.735 
43.048 

0. 167054 16.461 
-0.1J3!513£ 0.117947 20.576 
-U.2518423C 01 0.1525728C 0.43128U5E  01 125.538 20.921 0.1180 76 24.691 
-0.2i4Ct8«t 01 -0.117Ü5S8E 0.394U166E 01 218.839 14.116 0.126291 28.837 

0.2274344c 01 -0. 17941 74E C3 0.2896841E  01 121.731 40.216 0.0428 50 32.922 
0.1872482E 02 -0.1}099(1E C3 0.1121277E 01 278.135 10.404 0.042414 37.017 

-9.1I52S43E 01 0.1129411C 01 0.1614134E 33 _IH.»?l_ _!»•»»•_ 3.051742 IQ . 41.152 

2k2 
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HARMONIC  COMPONENTS  OF 
CASE   39    V- 15«»  KTS 

FLIGHT TEST  DATA 
n* 1.36 g 

•LAOC  FLAP AT $TA  170 
HAHMCNIC  «NUV&IS  l>dDIL   AH-MA iHP  10M     t «Ot    CT«    247 Fll  SOS.O    TR 2* 

AJ 
0.221401»  V. 
O.lCT^USc  04 
0.«<4T)K<)E  02 

•i).2«IIOIJE  04 
-J}.2biSli1t   02 
0.14f?T4.c'ör 

•Ü. IS*Tim   Ji 
-0.i»l)G6c   0) 
0.22SV4J»   01 
0.«3t419rC   02 

-0.«C41^6üE   02 

«LADE CHORD AT STA 103 

OJ CJ RMIJC RSIJC CJ/CJNM 4 FREQUENCY 

o.f4m»tt Cl e.l3O*304E 04 14.71* 14.71« 0.910214 4.119 
0.17949C2E 03 G.SIfllllE 01 »0.316 4a.160 0.229946 8.210 
O.fitTlin C3 0.^'.S6 3I«( 04 199.41» 66.412 1.000000 12.146 
J.259J61JE 01 0.2103677E 01 244.214 66.011 0.101898 16.461 
0.3102014E 03 C.S3d204tE 01 270.250 14.010 0.112298 20.976 
i.HOlHil 03 0.l«l6idS£ 03 144.869 24.144 0.074961 24.691 
0.}}7i640E Cl o.MizieeE 01 23«.129 11.989 0.160699 28.BUT 
O.I3Se/3iE 03 0.4C4630IE 01 303.944 17.943 0.l»a2H2 12.922 
0.3880*C3E C3 0.3S69S24E 01 2*2.164 11.112 0.1592 79 it,Oil 
0.167036« 03 0.1»i92SlE 01 244.374_ 24.437 0.072710 .. »0 41.192 

10) 
»EL   AH-MA SHIR   1009     7  400 CTR    247 fll »03.0 TR  17 

AJ 
0.2C01122E   0* 

-0.441<68aE   04 
-0.21»t2CJE   U4 
-O.6«i900Jk  04 
O.iHWHt   04 
O.JsaC52ft   OJ 
0.9CU206E   01 

-0.6C184T2E   03 
-O.lCdSlS'jC   04 
0.994t921E   01 
U.21U6CT6E   01 

M 

U.)38   79ilE 09 
u.229a8llE 04 

-0.397T4SU C4 
0. :ur92flE 03 
0.142J3t9E 03 

-O.Tb9<>414E 
-0.4349394E 
•0.12ü21t3£ 
-0.119T914E Cl 
J.29<k29i<.E Cl 

C3 
C3 
04 

CJ 

0.5WJ0J0E 0» 
0.16019646 04 
C.ri06910E 04 
0.2609T01E 04 
0.4226J9CE 01 
C.919r929E 01 
C.T43943EE 01 
0. 16194916 04 
C.1C02138E 04 
0.i;6999SE   01 

RHIJC 

94.711 
140.394 
207.2 74 

14.606 
19.618 

102.416 
219.T39 
227.928 
313.119 
0^.414 

RSIJC        CJ/CJNAX 

«4.711 
70.197 
69.091 

1.692 
3.928 

90.403 
30.620 
2«.491 
19.2JT 
4.941 

1.cooooo 
0.066T19 
0.144491 
0.091928 
0.007622 
0.01TJ19 
O.C11769 
0.0299T4 
C.C18948 
0.0JUJ6« 

FREQUENCY 

4.119 
8.210 

12.146 
16.461 
20.m 
24.691 
28.807 
32.922 
1T.03T 
41.102 

BLADE  CHORD AT  STA 17* 
HAFMONIC   ANALYSIS   FCOEL   AH-96A SFIR   10C9     7  408    CTR     247 FIT 901.0    TR  42 

AJ 
0.18JM3CE   09 

-0.398Te29£   04 
-o.e>oSüj<jt  03 
-J.51602C/E 04 
0.1t43t41E 04 

'««.148987TC OJ 
-0.1k06T91E 03 
-0.39612T4I. 
-0.91ü!e<i2E 

03 
03 

0.19372S9t   04 
ü.4*>c«stie 03 

8J 

0.2791632E   C> 
0.90I990I>E   CJ 

-0.124J3t2E 
0.21d»0^4E 
U.7371406E 
0.9466840E   02 
0.34«8367E   03 

-0.97499J7C 
0.2941943E 

•ü.l9ÖJ66tt   03 

C4 
03 
C3 

C3 
Cl 

CJ 

0.2T803T9E 09 
0.12T34T9E 04 
C.52ÜJ8S5E 04 
0.1t96944E 04 
0.7il96rCE OJ 
0.188 76866 03 
0.4S641T0E 01 
0.13J3T4TE 04 
0.1i691SiE 04 
0.4872>»9E   OJ 

FHIJC 

98.246 
134. T76 
191.548 

6.759 
~ 78.603 
163.166 
135.840 
226.944 
10.834 

335.977 

RSIJC CJ/CJM4X 

98.246 
67.388 
64.516 

1.690 
15.721 
27.194 
19.406 
28.368 

1.204 
33.598 

1.COOOOO 
0.049802 
0. 190909 
0. C667 73 
0.C27049 
0.006789 
C.G17854 
0.04 7970 
0.056294 
0.017525 10 

FhEOUENCY 

4.119 
8.230 

12.346 
16.461 
20.576 
24.691 
26.607 
32.922 
37.037 

.41.142 

BLADE  CHORD AT STA 211 
HARMONIC   ANALYSIS   FOOEL   AM-56A SHIR   100«     T  408    CTR    247 FLT 901.0    TR 22 

HJ ■CJ    ' RHIJC FSIJC CJ/CJNAX J FREOUFNCY 
-0.2I015I9E 05 
-J.IC5M8JC 34 0.77276I3E 04 0.77991166 04 «7.775 «7.771 1.000000 4.115 
-O.ICJ5868E 04 u. lOooatöE 04 0.1461920E 04 133.476 66.718 0.18 7417 6.230 
-0.11144776 04 -0.2109J59t- 03 0.11735886 04 190.194 63.491 0.19046« 12.146 

O.1C82035E 06 -0.4743249E 03 J.11B1432E 04 3J6.124 84.082 0.191479 16.461 
-Ü.4<iÜi6lCt 03 0.275J640E CJ 0.5i9»J8U 03 147.993 29.599 0.066612 20.576 
-0.7C832<9E 02 0.I769789E C3 0.1S2«a58E U3 111.942 18.599 0.024679 24.691 
-0.4579C74E 02 -3.1298166c C3 0.137t55CE 03 250.9 70 35.796 0.017649 28.607 
-0.5S43176E OJ -0./u7u2Sbt OJ C.97jdJ8JE 03 232.252 29.031 0.1244 70 12.922 

0.364530JE 03 -0.19284J4E 03 0.412395CE 03 132.121 36.902 0-052874 37.037 
-0.5495S63E 02 •0.7Ü995J3E C2 0.697d015E 02 212.297 23.226 0.011511 ... 10     41.1S2 

21+3 

*-_. 



HARMONIC COMPONENTS OF  FLIGHT TEST DATA 
CASE 39    V- 151» KTS    n*  1.36 g 

MAMONIC «MLVSU fOOIl «H-M« $►1»  IOC«    f 400    C 1«    141 HI 501.0    T II 44 

U.IJlC7aiE  01 
a.21210J2f  04 

-0.112422SC  04 
-O.lilttTlE   01 
-0.1l9476aE 01 

Ö.9CJ1S4ÜE   01 
0.2411kSn  01 

-0.11t747dE 01 
t).SS0196H 01 
0.211«294E  01 
0.1717S29E 01 

iJ 

0.2«U2>7E 
e.l07O'/26f 

-0.404ü61tE 
0.200«4(ME 

~'0.^dt04G2l 
-O.Sf46926E 
-0.10«1960E 

0.17US241E 
-l).144920SE 
-0.12219SSt 

04 
04 

C2 
02 
Cl 

CJ 

0.1*2604« 04 
C.I 7020201 04 
0.S1421SU  01 
0.1771*4» 01 

'C.9271799E 01 
0.6<41040E 01 
0.14772«1E 01 
O.SS91*4IE 01 
0.2161S97E  01 
0.2I2S141E  01 

PHUC 

47.109 
141.047 
211.SI2 
147.041 

'   13.01» 
292. 9 SI 
197.417 

1.791 
1S1.6C9 
124.117 

»SIJC 

47.10« 
70.S24 
77.171 
16.961 

2.6U1 
4(I.*2S 
2*.20S 

0.47S 
19.06* 
12.4*6 

CJ/CMM 

1.000000 
0.497022 
0.IS0474 
0.110144 
0.270627 
0.1*2149 
0.101499 
0.1612 74 
0.06*9*9 
0.062019 ML 

PMOUINCV 

4.119 
• .210 

12.146 
14.441 
20.S76 
24.491 
2». 807 
12.922 
17.017 
41.1S2 

2kk 
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HARMONIC  COMPONENTS OF  FLIGHT  TEST DATA 
CASE   kO    V-  152.5  KTS     n-  1.77 g 

mm. ffuvan ANOLK 
HAIMONIC «NUVSIS HOOil  »H-56«      SHI» ISM    T 4M    CT«    10« FIT »Oi.O    T* II 

g.*i»o»iiE 01 
0.4U44CCE Jl 

-i.ii*ii)Ol-l)i 
-O.I^Jttli£-Ol 
-C.lCl6?*3f 30 
•6.2l24k*4E-0l 

3.ll«ll««E-02 

-U.iititUl-02 

HJ 

•0. 1*40112C 01 
•O.I<.l'./99e 00 
0.1ft»iif4E-0l 
•J.4IO60tlE-01 
O.SlbiOtif-Cl 
0.1J)US12C-CI 

■0.29«4940C-02 
■0.2J4i429£-02 
•0.372*l52c-Cl 
•0. I JAi.fct ll-Cl 

I'UFT r'OHIMT 
HAIIMONIC  MUVtll HOOil   AH-»»4 

CJ »HIJC »sue CJ/CJMAX J 

0.4I2«TTIC 01 11«.»u 11«.si* 1.030000 
o.i'iitrasc oo 24f.B6l lU.Vil 0.029114 
C.tl04J6«f-01 lkl.2il si.on 0.01*714 
0.11241911 00 209.311 SI.120 0.0212T* 
o.iew»?E-cu m. n* 21.947 0.012122 
o.iii?ai4t-ui *6.Jt2 7.710 O.COJIOS 
e.2<0STltt-O2 29i.lil 42.626 0.000*02 
0.2i4«lfiiE-02 ill.hSt, 11.99* C.0004M9 
C.1I1»SKE-Ül 264.971 29.441 0.337741 
c.n.ac/**t-oi 21«.(.«1 2J.i«.9 O.OOIill _I0 

SMI» 100«    T 4M CT«    10* »IT 10S.0 T« It 

»»(OUENCV 

4.1)2 
0.2*4 

12.197 
16.929 
20.661 
2*.791 
2».92* 
11.09« 
17.193 
«1.122 

M •J CJ »MIX »sue CJ/COMAI               0            mOOENCV 
-0.1I12127E 04 
-0.11*(7SCE 04 0.1004122C e.lS9270«E 0« 117.101 117.101 I.OOMOO 4.112 
-O.I77(493£ 0« -0. UI91S1E 0.2944221E  04 229.491 112.«29 0.019974               i «.2*4 
-Ü.U2SI40E 09 -0.*96l0tlE 0.IT*1441« OS 201.107 0.111001 1                    12.197 
•0.9192fl«E 01 0.211UO20E 0.9*7929«  01 16*.01« 0.004077              < k                    14.929 
0.1M221IE 34 0.10t«*27E 0.229i4*!E 04 29.021 0.0140*9               • 20.4*1 

-C.l|«tC9CE 01 -U.1022402C 0.1246707E  01 241.974 0.002019               t I                   24.791 
-3.127C269E 04 -0.4413000E C.40012I1E  04 294.9** 0.010191 r                  2«.92* 
-0.IU1V60L 04 -Ü.-.hiootSC 0.l24üa6*E  04 202.049 0.007790              1 1                  11.09« 
-0.2tf7(J7E OJ 0.9*26 71*E O.k2«0O71E 01 119.41* 0.001918              < 1                    17.190 
■0.94193» JE 01 U.4tid41«E 0.»E19iSlE  01 142.411 0.0042 79             11 )                   41.122 

»ITrH LINK TENSION 
NA4MCNIC   AMLVSIS  POOH   AH-94« SHI»  10C9    T 40«    CTR    10*  HI  SOI.O     I« II 

«J 
•0.«1191711 01 
-0.1402912t   01 
0.2S1S60U OS 

-0.1I112S0E  01 
M).*l7iCiaE  01 
•0.<4*tS77t  02 
0.21S1119E 02 
0.«94«914t  01 
0.*92kl23c   01 
0.4*«1244E   01 

SltftlllltlLJL. 

•J 

-U.167S610E 01 
-0.211<>9*SE 01 
0.91497S6E 

-0. 77V«79*E 
-Ö.14 7441SE 02 
0.20*2 74** C2 
0.2933«t7E 02 
0.29»««44t 02 

•ü.9«llOt4E Cl 
-J.1«««9«*E 00 

01 
02 

CJ 

0.2121SO9E 01 
0.12991«SE 01 
C.111494SE 01 
Jl.713992» 32 
0. 1C0«<I2«E 01 
C.146011SE 02 
a.JC099«lE 02 
0.1C4«0«SE 02 
0.1C07429E 02 
0.41I7292E 01 

»MlJC 

224.144 
119.404 
179.17« 
244.91* 
200.190 

16.«40 
77.424 
74.94« 

299.499 
U2.490 

»SUC CJ/CJHAI 

224.14« 
1S9.S42 
Si.49« 

-_*«."4_ 
40.010 
«.140 

11.041 
«.41« 

12.«11 
 H.24«_ 

0. 731440 
I: 000000 
0.14600« 

J).21472}_ 
0.109721 
0.1042 7« 
0.0911II 
0.092999 
0.032941 
0.013146 

ME9UENCV 

4.112 
0.2*4 

12.197 
__. |«.92« 

20.441 
24.791 
2«.«26 
11.09« 
17.193 

  41.122 

»UtP INJi »IA» AT STA   1« 
HARMONIC  ANAirSIS  »COil  AM-S4A SHI» IOC«    I  4M    CTR    IM »IT I0S.0    TR    I 

•J -~fj ■»HlJC »sue CJ/CJMAM               J            MEQUENCV 
09 

-0.2l90iCCE 09 0.24S2411E 0.1241740E M I11.24T ISI.24T l.COMOO 4.IS2 
04 -0.|9««316C C.20«9 79it OS 2«7.SM 1*3.791 0.419470 0.2*4 

-0. 1079]62t 36 0.2I3««*9E 0.2149J10E  04 117.104 19.039 0.072410 1                    12.197 
-0.2SS799/t 04 -0.2411 KSE 0.1i2«««4f  04 219.4IT 94.894 0.1171»7              1 k                  14.92« 
-W.2ll«llIt 04 -U.67907«U 0.2147711t  04 192.74« 3«.99« 0.044491               • 20.661 
•0.121116flE 01 -0.I1««426E O.WlliUE  04 294.7«2 42.4*4 0.017749              « .                   24.791 

03 -0.1S964 70E 0.441414«E 01 109.79T 41.6«9 0.011999 r                  2«.924 
31 0.0917227E 0.U36«94E  04 47.910 S.94I 0.017341              1 1                  11.OSS 

~0.2C4411.E 01 0.42I0010E 0.2U4360E  01 1M.101 14.122 O.0C499O              1 »                    17.190 
0.1S«7t7«E 02 0.4921S49E 0.9T74201E 02 49.0*1 4.9«* 0.002947            II )                    41.122 

2^5 



HARMONIC  COMPONENTS OF  FLIGHT TEST  DATA 
CASE   UO     V-  152.5   KTS    n-  1.77  g 

*IXtO MUH C'tOHO AT STA  II 
HAIIMONIC  ANALVSIS  »OOtl   AH-5*A iHP   lOOt     T «0»    CIA    10* FLI »01.0     TR     1 

u N 
      Cj MM FSIJC CJ/CJMAX J FMOUENCV 

o.zttm^E o« 
0.*A?tC11C  09 o.tisncAi «.««214AAE OS A1.I9S 1.000000 4.112 

•0.'«AOIf»9C   0« 0.*2i6021{ C.IU»22«E  OS I4A.S07 0.111*91 • .2*4 
-o.uuim J» -o.ioint«c O.IISA220E  OS 241.TAS 0. 116514 12.197 
0.   CUOlbt  01 0.ST2TkCFL 0.SI1TU2(E OS /«.«41 0.001862 16.52« 
0./S»lC4*t   Oi -o.u»«a<iE 0.1ASVÜ.SE 04 2T0.MS 0.016711 20.6*1 

-0.?0»0*>J£   01 -O.IAAOTrtE O.ltlitOSk  04 261.047 0.016(156 24.791 
U.4UI2J1E   01 -0.2t«6M»E C.4t0i;iU 01 12I.AV» O.CC4940 21.926 
O.W»140f  01 j.6eOjii*E 0. U$2l«0E  04 1A.221 0.011611 11.056 

-O.MMiill   01 C.790^1CAE 0.4I0HÜE  01 170.S40 ia.V4V 0.0Ü4S4S 17.1*0 
_(}./»«JM« Pl_  p.2«STWt Cl _ O./S^oiJAC   UJ 21.6A7.  _ 2.16<» 0.C0606U 10 __      41.122 

•LADE FLAP AT STA 118,$ 
HAFMONIC   AMALVSIS »COIt  AM-5*A SHF  IOC«    T AO« Cl«    10*  FLI »01.0 T«   I« 

«J SJ U »HIJ» FJIJC CJ/CJHAK            J          MEOUENCV 
0.1C61CI9E OS 
«.S40<ri«f 04 -0.1S601J7I 0.*4A722li 04 126.502 12*.S02 :.oooooo 4.112 

-J.lAt>l<7E 04 o.4»S4ocac 0.4910I1U  04 111.60S 0.7*0004              . • .2*4 
0.11«ta«4E 01 •0.26S1444E 0.13»60«6E   01 159.«90 119.961 0.0211*7 \                   12.197 
0.1.'405JÜC 04 0.4794951F 0.14217USE  04 19.»«2 0.2194*1             j k                   16.929 
0.l6*9SJ}c 01 -0.17»6*C7l 0.1«'9212SE  OJ 147.171 0.026014              • »                  20.661 
0.25ICI60E 0) 0.59125611 0.644957SE  01 66.902 C.099420              1 k                  24.791 
O.ZitliCtt 01 0.27UaS2E C.lkie54tE  01 44.192 0.099911               1 r                    2«.926 

-0.210.36JL 01 0.5926S7SE 0.*<«d42!E  01 109. S12 0.096916               1 1                    11.OS* 
0.1C6fS2><E 01 -0.6Bdl9t0t C.11')0246E 01 120.292 0.021411               1 t                  17.190 

 0.<!7*5«2^l 02 _ _-0.11»547«5F 0.474<tl69E  02 151.124 .._»»••>' 0.007120    U >                  41.122 

tUOE FLAP AT $TA IN 
HARMONIC «NALVIIt FOOIL   AH-»*A IflR  IOC«    T 401 CTR    10* FIT »01.0 TR 10 

I 

AJ 
-C.SI0IE7IE   04 
-0.1471I9JE   04 
0.9491970k  01 

-O.U9t9«2E   04 
0.62S09SiE  01 
0.4 16*S«.U   01 
0.24ütt51lc   01 
0.476t(52F   02 

-t..l44U/«4E   01 
-0.2M667CE   02 
-0.1411744E   02 

•J 

0.6076124E 04 
-b.l942116E 04 
-O.S9»*92«E 
0.6479419E 

-0. JhO/oWt 02 
0.5t6dl42E 01 
0.J68-.211E 
0.100ä959E 
0.1146944E 
0. I496126E 

Cl 
Cl 

01 
01 
C2 
02 

C4 

0.72601EM 04 
0.2161«4]E 04 
C.li(9947E 04 
C.9C00091E 01 
0.4<7422*E 01 
0.910ld21E 01 
0. 1U4944E 01 
U.l«U6Ul6E 01 
0.17755bfE 02 
0.1I27972E  02 

RHIJC 

121.104 
296.044 
20« . 1*0 
46.012 

147.017' 
69.010 
■2.629 

142.911 
121.991 
191.009 

FSIJC 

12S.1R4 
141.022 
69.451 

J1.901 
69.401 
10.«1« 
11.804 
17.069 
11.728 
19.701 

CJ/CJNAX 

1.000000 
0.297799 
0.29979« 
0.121961 
0.09,4871 
0.07SV22 
0.0511*7 
0.0248 79 
0.009200 
0.009119 

FAEOUENC» 

4.112 
8.2*4 

12.197 
1*.92« 
20.661 
24.791 
28.926 
11.056 
37.190 
41.122 

SLADE FLAP AT STA ISS 
HARMCMIC   MALVItS  FOblL  AN-9*A SHF   100«    T A08    CIR     10* FLI  901.0     TR     4 

AJ 
O.I2«5*2>E   01 

-0.7M6787E 01 
U.1511429E   01 

•0.2C14187E 04 
0.tl«?72«C  04 

*J.411*i)2.>( 01 
0.I64979U 01 
0.4994279E 01 
0.299I249E 01 
0.7440990C 02 
0.1C89221C  02 

~t3 
a.44S9t!2E 

-0.8146011E 
-C.94U6974E 
0.6212266F 

-0.42704S*E 
O.T2691l«E 

-0.987981IC  02 
C.780*«17E   01 

-0.987*ia«E   02 
0.88107C4E   02 

04 
02 
Cl 
01 
OS 
02 

CJ 

0.4S98l«9E 04 
0.1744086E 01 
C.222127SE 04 
0.114747SE 04 
O.S«lll*9t 01 
0.1799146E OS 
0.46*02081 01 
0.82I5188E 01 
0.9481541E 02 
0.91152*01 02 

FHJX 

«9.9*1 
311.410 
209.01* 
27.494 

111.«49 
21.811 

147.7*0 
71.897 

121.700 
70.701 

FSIJC 

««.«61 
1*9.TOS 
68.149 
6.8*1 

62.789 
1.972 

4«.680 
«.«82 

S9.744 
T.07C 

CJ/CJMAX 

1.000000 
0.0182*1 
0.487711 
0.249601 
U110119 
0,019469 
0.102211 
0.130229 
0.020800 
0.0204 7« 

FRCQUENCV 

4.112 
8.264 

12.1«7 
16.92« 
20.661 
24.791 
28.926 
11.098 
17.190 
41.122 

2k6 

mm 



HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE  kO     V-  152.5  KTS    n-  1.77  g 

•LAOC PUP AT ITA II« 

NAMMIC MAIVIII fOOIl AH-MA      Wl»  ION    T 401   CTA    10« »It 191.0    TR t« 

N 
0.41IU«4k  04 
0.««12<«3I Ul 

-O.dOIOVIlt  01 
-O.UI21«li 04 

6.i*4e*iirSr 
0.«IS4712E 02 
O.S4S««A%E 01 
0.Slt0IS6E OS 
0.2212*1»  01 
0.1*A<0t>t  02 

•J 

0.217241*1  C4 
o.ioiotue 04 

-0.MM42IE   OS 
0.1S0AI2VE   01 

■^ö.~iT79«Minsr 
-0.2AI3101E  GJ 
-0.402ASSSE   Cl 

0.41027t4E   01 
-o.i*<«J«m ci 
O.UATMIC oi 

•LAOC CHORO AT STA 1«} 
HMMONIC «MALVSIS raosL AM-S«A 

CJ 

0.2S07«S4i «4 
0.10111271 0« 
o.i«««siaE 04 
0.»2J>0«t 01 
0.910104«! 01 
0.2«2«211E 01 
0.72M7fe4f 01 
0.A77I9SSE 01 
fi.27«0«22E OS 
0.1]2011Jt   Ü) 

SNIP   100«     7 400 

PHIJC PSIJC CJ/CJMAX J HCOUENCV 

«9 471 *9.*7S 1.000000 112 
101, 90« 90.7«! 0.411*04 2*4 
211. 429 70.479 0.7« 12 7« 1«7 

17. 7*1 
914- 

4.440 
*!. 101"" 

0.210019 «2« 
119. 0.211700 661 
21* 1*A 47.* «9 0.122**7 7VS 
11«. 912 49.902 0.109211 92* 

17. 277 4.660 0.2*1*72 OS* 
122. 72« 15.859 0.11*440 190 

71, 77« 7.1/JI 0.0992«! 10 122 

CIA     10*  FIT 90S.0 TR   17 

AJ 
O.I«09229t 0* 
0.1121l«4f 09 

-0.1199524t  04 
•0.7t«ST««t 04 
0.2**114«   04 

u 
0.499IA12E   C9 
0.2799227E  04 

•0.*0«2«m  04 
_0.l00iie2f  04 

CJ 

0.4740447E 09 
0.4J4l,l«li  04 
0.1COS107E 09 
0.2*2«09*l 04 

-0.U12422E 01 
-0.4279274C  01 
V.4992C90E 91 
0.1220U4E 04 
0.4902I0IE  01 
0,«97122i| 01   . 

«LAOC CHORD AT STA 
HARMONIC  ANALYSIS 

0.1210712C   C4          0.124   "«IE 04 
-0.277915*1   CS          0.9G«^«9E 01 
.•9.1499**1*   04          0.192M945E  04 
-0.5465451E   C2          0.I221409E  04 
-0.190>OI7E   01          0.7C*9ü9«E 01 
-0.22<«***E   01          C.««milE  01 

17* 
NOOEL  AH-9AA       SHIR   100«     f 409 

RNIJC 

71.7(1 
140.401 
217.119 

_20.*7»_ 
«7.99* 

211.02* 
2*7.121 
157.419 
147.700 
146.741 

RSIJC 

71.701 
70.102 
72.41« 
-»•21«. 
19.511 
19.904 
41.94* 
44.*7« 
li.*ll 
14.674 

CJ/CJNAK 

l.COOOOO 
0.09170* 
0.31202« 

.0,09«* 7« 
0.02*1*« 
0.010797 
0.012254 
0.0297** 
O.C14904 
0.02074H 

CTR    10* FLt 901.0    T» 42 

AJ 
0.1991949E 09 
0,2197174« 0* 

>0.714*9211 91 
-0.4««»ilftE 0« 
_C.«*CC749E 91 
-0.*95*50IE 01 
-O.210Ü47U 01 
-9.«««U«5£ 91 
Ü.9CS944CE 01 
0.1C2117t£ 04 
0.9i9l*29E 01 

«J 

C.240f914E 09 
0.1«794tlE 04 

-0.1»92iUE 04 
0.24172I0E CI 

~0.229724»E 04 
0.5«4JC^9E Cl 

-0.ll«9*t9E 04 
-0. 117209JE C4 
•0.90a**14t 02 
9.*2»91t2E 02 

CJ 

0.2423271C 09 
0.2CU21ItE 04 
d.*llu*0}E 04 
C.999S2**C 01 
a.2465*ttE 04 
0.*29(il91E 01 
0.14*a307E 04 
0.l4b^lf«t 04 
0.1C2 7199E 04 
C.9490*79E  01 

RHIJC 

•S.4*7 
110.911 
219.411 
14.244 

111.100 
111.424 
234.186 
290.241 
194.929 

ft. 090 

RSIJC 

•1.4*7 
99.499 
71.804 
1.5*1 

22.260 
18.S/l 
11.499 
16.280 
19.43* 
0.609 

CJ/CJMAX 

l.COOOOO 
0.0*2*2« 
0.2*2989 
0.J498 7* 
0.101750 
0.02 5990 
0.060S92 
0. CftOlft* 
U.0421V7 
0.024110 

MIOUENCV 

4.112 
(.2*4 

12.197 
 It.»2«. 

20.661 
24.791 
^8.V2* 
11.058 
17.190 
41.122 

RMOUENCV 

4.112 
«.2*4 

12.197 
_1*.529 

20.461 
24.791 
28.«6 
11.05* 
17.190 
41.122 

I 

•LADI CHORD AT STA ISS 

HARMONIC  ANALYSIS fOUCL  AN-9AA SHIR  100«     I  40*    C7R    10* HI S01.0     TR  22 

AJ «J (J RHIJC RSIJC CJ/CJMAX            J          MEOUfKCV 
-0.28*«277E 09 

9.21409081  94 0.9004 7101 04 0.4184848E  04 49.759 *«.79« 1.000000 4.112 
-9.41988187   UJ 0.901^402E 01 0.*«*1911E 01 111.197 45.57* 0.10*014             < t                    8.244 
-0.1444758E  04 -0.1040924E 04 0.1«4429«E  94 212.11« 70.771 0.1145(0              I 1                  12.197 

9.9949119E 91 0.2«21941E 02 0.«9*912(C  01 1.621 0.40* 0.161117              I k    .       .    1*.52« 
-0.11*4]4«E  91 0.91*54 l*E Cl C.«a*0122E 01 «7.«91 19.591 0.199179              ! •                  20.661 

0.2471119C 01 0.1979551* Cl 0.1979891E  01 89.572 14.92« 0.05 7*59              t k                   24.791 
-0.9429C19E  01 -0.9072942E 01 0.74100UCE  01 221.09* 11.865 0.120091              1 r                   28.924 
-0.941*41**  02 -0.8089756E Cl 0.*I11420E 01 244.0*0 11.90* 0.1114*1               1 1                   11.058 

9.1811224E  91 -0.9691411E C2 0.2C94989E  91 111.974 It.88ft 0.011201               < »                  17.H0 
..pf4Jl*711E  OJ 0.f070J^8C 02 0.829411tE  02 58.47* 5.848 0.01140ft             1( 1                   41.»2 

2U7 

.   . 



HARMONIC  COMPONENTS OF  FLIGHT TEST DATA 
CASE  itO     V« 152.5  KTS    n-  1.77  g 

HW TORSION AT STA ULI 
MMNONIC  «MAlVtlt  WOll  «M-M« tftP 100«    T «00    CT«    MA ni »U1.0    T* «A 

O.AUIKAI Oi 
O.U4m«l OA 

-O.IHIIOAC  »* 
O.SATCAliC 01 

^p.T«AAJA2f 01 
4.»W4MS>k U 

-O.imtlTC 01 
tf.2«l«iA» 01 
o.zninti oi 
0.11tt«2/f 01 

OJ 

0.>AAAIII( 
0.10«V«0lt 

-0.9«2tTi2l 
^O.lfeTASlAC 

■l.kObNIUt 
-U.lUritSE 
-O.il'UllOl 
0. lOATUAf 
0.1AAdUI2C 

OA 
OA 
0 
c 
0 
• 
0 
0 
c 
c 

CJ 

O.AITAAITi OA 
O.SAIAtOAC OA 
0.«CAS«AH 
0.A32SITIE 
C.AW402M 
C.llAOOlAi 
C.1T02U» 
O.IUOtlK 
0.11T*1)AE 

muc 
AT.ua 

12«.«TO 
112.T10 
20A.20T 
♦ f.»if 

2kl.2M 
»i.SAA 
T».«Al 
1A.1«« 

rtuc 
AT.tat 
AA.VA« 

10A.21T 
. »1.M2. 

«.»2r 
AI.OTS 
AA.22A 

V.*9$ 
1.A22 

 tättk. 

CJ/CJMAI 

1.000000 
O.STOMt 
0.191212 
0. I««A2A 
0.019640 
0.202AAA 
O.0OSAO1 
0.2A04A0 
0.032421 

j.o«»»«*. 

PMOUfNCV 

A. Ill 
O.tAA 

12.1AT 
IA.$2«. 
20.M>1 
2A.T«) 
2A.V2» 
11.01« 
IT.190 

 Al.322 

2U8 
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HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE  Ul     V-  168  KTS    n-  1.03  g 

MATNM «Mii 
tudKMc »unvsis imw o-;i»    SHI» 1001   T «n  cm   m HT m.o   TK 10 

n 

0.l*tJiHt  01 

o.mtiiit'Oi 

-0.^4?<.2»E-O? 
C.b96^r«6l-0< 

•Ü.7)44lfif-0? 

C.^liCAlÜf-OJ 
cmum-o; 

M 

-o.tH<4i<4r oi 
o.*s"»i;'.or-i>? 
0.2*«iCS«.f-Ul 

O.J27CiUr-Ol 

a.»«a<2sir-02 

-O.HI>ii'.tf-Ol 

CJ 

O.IMOtfJC 01 
O.imfMF-OI 
U.4l»0ilCk-0i 
u.sjti i<7r-ni 
O.I«2«!10E-0t 
o.r'jsticir-iu 
0.<»l6H^C8b-07 
(I.U2üfSSt-CI 
O.lttZiLtl-Ol 

»MIX »SI Je CJ/CJNAJC J '«FOU'NCV 

320.819 J20.8I9 1.000300 $.■*• 
U(.9M 74.9tt9 0.0J717I 11.69* 
Jt.6*9 U./lt 0.021991 17.»*6 

117.004 29.292 0.02f>769 2J.»<»2 
1U.889 21.17« a.0U7S39 29.2*0 

15.791 2.612 0.001127 15.080 
U).22* 20.4&I T.OO'.HSO «0.936 
lOl.'Kfl 12.7*3 J. 006* 5 7 *6.7A4 
270.820 )U.09I 0.008793 52.632 
2S.**Ü 2.S*«. 3.002106 10 M.680 

MTtN LINK TIMION 
Nil»'   (/•   ,«•".1 »V.   4,1*11     XH-5|> «HI» I0n>    T 6SP    no    1*1 HT MI.3    M 1« 

TT * 1.1 " —rr - " -PHijr - PSIJf '"j/rj««»"' - I nftvrtnr 
o.u-'i'w. »1 
•P.'»»»«5«'- c» 0.626^«-'F- n» O.Tn^Tlbf 07 11».326 IIP.326 i.oonooo 9.(6« 
o.a"i''ii.' 11 O.ti«^'.«.« "1 0.|r67«76C 0? 17.376 10.686 0.|676«3 II «MC 
•t4f1if^M>«' Jl J.7«97J' IT »1 ).llIT566f J? 61.22« 13.763 1.161362 17.566 
0.6 I«'65? 31 '•J.llffMr C2 0.17713156 )2 2)'5. 56 7 71.392 1.269737 21.352 
O.Jf'fOVi' Jl -*.\<,rr,i->\- nn 0.2(,7<>,»f qf 0| 3*7.55'J 69.512 0,0,»9373 29.»60 
0.i;«-2t5H C -0.126 «00M C2 U.1P66620* 02 »?.iH 3 7.06 2 n.261066 15.08« 
0.*.,<•:^«♦• 01 -l»..M*''9l"r ■»1 0.61 79 SF OF "1 V'».»')» 67.1)1 1. »»«761 61.93«. 
J.5?->!F«5S M -3.6'i«65'«r 91 n.»101lF':2F 01 275.95« 36.695 0.070672 6^.786 
0.336CH6- 31 0.626*5'ir ->1 n. 526110-J^F 01 '6.337 6.337 0.376006 52.612 
O.I«'7<»S*« 3> 0.9'56,'M- on o.irn6.ioir 01 n.7H2 d.1/8 l.)16|F6 IS 50.661 

I FIICO NUI rUP AT STA • 
IMI»   )JJ2     T  65«     r»     111   FLT   $U.l     T»   63 

ej tj rj FHlJf     " "   «lit rjf'ftt J FkUKNTT 
e.»»T2376'- 05 

l6 7."lPl,> C.6|f«'>l;l'= 06 0.2» »»21'.' .'6 0.6991370F 16 167.OKI 0.666960 5.R6« 
1.1 I*«"!«:*1 »<. i»riM2«*7 »6 ».7:«56 131F )* 1)1.750 •5r.e7« 1.000300 I 1 . 60». 
0.1':'.««57« c* -9."6*9610» 113 0.I613639F 16 316.165 105.66« 0.1OO0I5 17.566 
o.i$i?rt\. r » -ü.J'-.«."<.f- f\ 0.«P»7f'!«« 03 70'.»17 51.70» O.llOi»« 2 3.302 
1.2»*F4«1> 13 I. 21176'•- 13 1.31I6697F 13 135.26) "    27.66« 1.0609"0 29.760 
0.7*6Cu6Sr 0' yt,\rai**r n? 0.76 756I6{ !)2 13.597 7.765 0.0106»6 35.';e8 
0.1 l'!F«2M Ü( -0.?'«F5"6' e> 0.7P57 5071 l}i »96.861 67.120 0.039778 60.936 
C.I«J!3«*r 13 -I.I7736I2': 13 1.7 375919F )3 7? 9. 6 79 28.711 1.)31671 66.7*6 
C.51'P»I7'- n' -0.976»7'>? '17 0.1l'>5627r 0» 797.99« 33.111 n.OI'^O 57.612 
0.«trFF7v3r 0? o.ynwi* (»» 0.lt30S(7F 03 115.0»'* 13.509 0.015373 10 58.600 

Plin NUB CMOAO AT ITA • 
»•{«►■•if   '-.H»'!'   ""ill    «►• 

I I 

->M        THIP   |r02     ♦  6»(!     CT«     151   HT   »U.1     TF     5 

i.,.C«797»- 05 
-0.u6l<5Uf 3 3 
•O.»67r60'<' 0* 
-J.IU»'»»- 06 

C.51*1776 03 
-Tt.r«6»«6C- ITT 

J.2l»6697t 13 
-C.l?»f6f«.' 0» 
C.l6«l'f?' 0» 
».227»T|1P 13 

-»».257r>»«»- 0» 

»I c- F"|jr »sue CJ/CJ'*'»' 

»».UTi-JI*« «5 0.1771250« P5 9 ».16» 92.162 I.030OC0 
0.6('5717«,- e« n.«.«9«*««r P6 117.066 58.522 1.317««9 
0.9»76«.»6' o» 0.l677l'-6f P6 770."1» 73.637 O.O«3»0H 
I.,»'8f6>fr 03 0.'.tt3«9Or 03 336.18« «6.067 0.031977 

■0.«'*57-;7- C? 0.l7103F2i 03 166.5*7 32.917 1.1)')»,«6 
l.l'6'7'!6C C3 0.3160 «13* 03 331.171 »5.02« 0.017737 
0.62UIS5= r-» 0.I375776F n» 153.123 21.875 0.0377/6 
J.165l!7'r '•2 ft. |6'-,i5i2r 03 35«.«61 66.»05 0.113615 
).61 )6 7)91- »•3 0.66«612*' 03 11.02« 6.781 0.076507 
).IC229«» r3 O.IC65»ntt 03 75<.*n5 25.3«0 0.001.016 

2k9 

f»c )U£»i'v 

*.**« 
11.656 
17.56* 
7 3.3'-2 
75.2*1 
35.cn« 
60.536 
66.7«* 
52.637 
58.680 

; 

i 

. 

—-■—j - - - 



HARMONIC COMPONENTS OF FLIGHT TEST DATA 
CASE Ul  V- 168 KTS n- 1.03 g 

•LAOI HAP AT STA 111 
KM-rM 'HIP iao?   T ♦*•   r»»   im «IT sn.n   T» 77 

'J 
».V.M."«- 01 
).'. PM*n )«. 
■<,' 11 ■•.<.-. T (M 
••IS*fMI( •1 
).ii':itj)> )> 
r,\ ri'iA-v »? 
p.*2'i*.»';r 0/ 
l.ittWtr J^ 
3,*t?Ci»,- n1 

O.h^Ts-tUl, M 
).*«m>ii' )) 

<»fi?;l»,l.*' m 
i).ir«t.;r- cj 

• »•TTIIM«^ .V 
•4att>«t«M "7 
-l.l*?Sl«lc Jl 

CJ 

ii«l«fttVtf ni 
O.V^SOOt,**  o» 

0.5 «cosr?«: u 
.-i.»iAi7»ir »1 
".»•»MSMfc   02 
).lS*ftn*9r   0! 

»•"1 ir »«Uf CJ/'S'lf» 1 •••FOU'VCV 

i?T.l«m JiT.l«» '..ooonoo S.<4« 
I'I'LOI» ••».•.OS O.Sfi^l.S 11.''Mi 
'.1.01) H.13^ J.11)7^4 1 7. !44 

?x«.OT» Tj.vn ').I1 ))'.6 23. K2 
r/.v.") "   71.M* 1.0»».1'i* >'(,»'iO 
Ifk.ttl 37.71» 0.0177«>7 »S.JI« 
11».'.S' 16.>0^ O.OV'iP«» *c.<;'6 
?77.n') ?7./tl O.OS« If 7 «A. 74* 
20(1.079 21.17Ü O.01li/P(> M**N 
2"'.*H 7".2*1 O.OIIM« to tt.«i>e 

ILAN fLAP AT STA 111 
'.Mio   »007     T  «M     ('«     I«!  HT   511.0     Tf   11 

<l ".I - CJ UHljr »«IJC tJ/CI«»« J '»»cjurncv 
O.M-U-Oi' Pi 
»»ft»*»*«»» m -1.M2l2"lr 91 o.<ir»i6o*P (11 310.VI* 310.»9* l.UJ»]) 4.««* 
»•t^'MI «• ).' 1.', HHT'nr ,TI ^.♦co7o«ir 01 "(7.1V1 M.07» 0.*».177O M.btt 
li.':f\«.S;'< 0' i.^ni'*- ni ••Ktr^ttP 03 V(.3i)* 13.101 0.*'.tl PH 17.«*4 
r,t>«; ;»'H >• o; -l.«".«'*?!- 1' o.n i7•sis 03 21^.11* 5<i.*S* O.UCAiO 23.192 
»•IMPP»*" )\ -).l HOif )1 0.1<.«7«1«1F 01 7i',.6'.*- "    *3.71l 0.1'>OA97 >9.7*n 
O.llA'il.'H- in -0.l4*7')'>n' B1 0.7«I<>«7SE 01 370.3ro 51.307 0.273147 14.C«« 
r.7*sf»i',f 01 -I.^TtC«"- 1c r7 O.^'tlPfSBF 0 7 2/f.3T1 J9.S74 0.0^4».72 ♦ 3.936 
i.2',*V'*l' »1 i.«!«?!'.;; )7 i.?*ij')i7r 11 i|).'Rl 2.S*« 0.2773t.8 46.18* 
ö.mnb'.r 0' •..•■HA«*}1 M 0.7 7'tSOi»r 07 1S . V(7 1.710 O.OBf,? 42.632 
O.I«»C»^*r t* -'>.8>iM«Mr 01 D.lf ROAOlt o? 177.«SI 32.78h o.oj'.onn ir 48.48J 

•USI CNORO AT ITA kl 
'Ml*   lOp?     T 4M     f«     181  HT   411.3     T»  ?9 

CIO 
-3.6" 
-j.i ir 
-o.7i<: 
C.3»3 

-J.14I 
-0.17« 
O.f 
J.6?T 

0.964 

«I 
♦776-   09 
747 V    0? 
?6'ir j4 
874i| 01 
»Mit 03 
«944( ).l 
f«?-»' O' 
Cfri") r7 
164 J> 37 
7f26- 07 
I71Pr 07 

•J 

0.174«4.7» 
J.«.if<i6'. 7'- 

■ n.iznof" 
0.1477817' 
j.iunt'.sr 

-1.60r37,«,r 

9,4.»>|6»« ' 
-J.876P6;*e 

-O.II9l49'.fcr 

-0.4444C1('"   07 

04 
33 
r» 
01 
)3 
02 

»2 
o» 

O.I76'»Of9C 04 
0.13342798 06 
0.7>448«6P 01 
(3.3437661C 01 
3.2>18146F 03 
0.67978028 0? 
0.7071M7« 07 
).9!<83744F )7 
0.11 .-■!90« 03 
0.77749346 02 

"M|jr 

07.837 
141.434 
117.284 
73.71» 

13«.244 
»47.441 
7«.8«'» 

TV?.434 
310.384 
114.417 

»«tlJ' 

92.437 
T4.717 
62.42« 

4.979 
26.641 
♦ 2.')97 

3.406 
37.197 
34.48? 
11.442 

fJ/tJMM 

1.03O0OO 
0.104961 
0.04/400 
0.078071 
0.317601 
0.004994 
0.006374 
0.307848 
3.00*78 7 
0.006171 10 

4.*48 
11.644 
17.444 
71. 197 
79.?40 
34.';»4 
4).916 
46.784 
42.tl? 
«■.480 
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HARMONIC  COMPONENTS OF  FLIGHT  TEST  DATA 
CASE  <»2     V-   169  KTd    n-  1.26 g 

BLAOI FIATNCR ANOLI 
NAkKMC   «N*(Vtl^  M(iOll   «f-'l»       ^H|t»   1002     f  ««M    CTR     IU HI   «11.0     TV 70 

t-. Jo» 
0.U1 

-0.171 
0.210 

0. I,.' 
-o.i«a 

H 
Yi*'>i.   01 
ij}^r oi 
J.'Off-OI 

f6«?(-OI 
o6»ui-a2 
tlSU-Jl 
•.11JF-0I 
7l6l.f-0< 

-o.n««t 
d.lOtt«« 
o.uu* 
o.wiir 

-o.os«;i 
0.iC4S2 

••tlfti 
0.1*614 
a.? »SIP 

III 01 
llf-01 
2tf-a\ 
?jr-oi 
i0f-07 

lr.C-(l2 
t;r-ui 
/ir-ui 
Hcr-o; 

CJ 

o.i«*s*c»f  Oi 
J.2(lir!2>F-0l 
J. 1(201101-01 
a.««i)i;<2F-ni 
o.nii9ii4r-oi 
0.21>12S7F-31 
ü.<<l222l<lE-a2 
o.istmoi-oi 
0.21f 7>1»-01 
O.TTl*f<<F-02 

PHIJC PSIX CJ/CJNAX J MtOtltNCV 

NUIM 311.1)2 1,000000 5.917 
2^.0)1 11.Oil. 0.01<13*3 11.83* 
9?.»73 ia.8»8 0.0231 IS 17.751 
6«.|4t 16.030 0.02*313 23.669 

21C.lbO *2.032 0.037515 29.586 
8.161 1.39* 0.011524 35.503 

JO*.■17* *J.8%3 0.00*133 *1.*20 
M.'Ht 3.**) 0.01063« *7.137 

un.'.rs 14.27» 0.012909 53.25* 
20.MOK 2.090 0.03-171 10 59.172 

f«»*M '.'."*. TINS I ON 
*./.'••-ir   r!M*SI* "Dtl   »»«-'-Il       \H* 1002    T 45« ffk     71* flT   511.0     Tt   36 

'J 
J.« 3'U.'/i 

-Ü.)07t*'15' 

i.ii,7t*rf 

c.iri<2'vi' 
- ).7*f^lü^: 

O. II TU »■>: 
c.-»7-<i";7- 

o.Kicionr 

3/ 
0.? 
01 
).' 
01 
A? 
M 
01 
0(! 
Jl 
01 

f J 

0.5P3*II*C 

J.ll9*7»?r 

■0.1 i«.?*-"»- 
o.mcj«.'- 

-).l >2H I» 
• l.l I *•»*'.'" 

). sj5i'.rr 

0.5 UP'T?" 

t? 
ni 
el 
11 

0.593» 
0.1015 
3.11*3 
0.1 ^1" 
O.IO.M 
3.1269 
0.3f*5 
0.7iO5 
).»3I5 
0. 16*7 

5<IOf 
501E 
*36¥ 
T03F 
753i 
97 6r 
3117F 
*I5« 
*?Tf 

321 

o? 
02 
)» 
0? 
02 
32 
.11 
01 
)l 
01 

PMIJC 

100.*55 
*<>.5*3 
5.9«* 

2bl.*r.l 
10.370 

233.963 
3* ? . T1» 
276.^81 
27.7*1 

8.*11 

»StJf 

100. 
72 

1. 
65. 

7 
18 
«.8 
1* 
1. 
3. 

*55 
277 
999 
163 
.366 
qo* 
■fjU 
585 
)P1 
8*3 

CJ/CJot« 

l.00i)000 
0.1TIIT3 
O.IO^T13 
o.jT-'.ri;* 
O.IT205R 
".211»«>0 
0..1i.*r| i 

0.i*n5*6 
O. I»3in9 
3.061*83 

n>tyufNC» 

5.517 
11.83* 
I 7. 7»! 
23.<./.9 
29.5X6 
35.501 
*1.*70 
*7.3!7 
51. »5* 
59.177 

•LAOI I riICO HUB FLAP AT STA S 
H3»*ni|f   A' •l»'»'«   •••PCL   «t-j'.A ^HIP   lor»     T  *»P     fT»     21*  riT   511.0     Tt 43 

'J "1 CJ PMIjt »Stir CJ/:J<«» J 'i 'uLtntv 
0.2 7tf7C'i' OS 

r.295'3*7' A4 -0.«i5366, 1- T> ).2159«I32? »* I'l.'Ml 1H1.911 3.377187 5.517 
o.l ll*'<l'<.< ni. o.Ttq^o»-»- "* 0.7Sn>175P 0* <<«.*55 *9.777 l.OOOOl'O 11.»1* 
".'•."VM'i' 02 -i1.7( »«-I'I r pf 0. 1 1 IMCIF 01 3W .766 105.*7? 0.011.)12 17.751 
3.f tM9e;' 0! .n,M,o*-\->i,- "i o. > «*<> W)0»" Jl 7)l.0?r 5).*87 J.17171) '1.469 
0.'»«'.f7'"* PI 0.1S«7» .'.' .n O.'fllfS'.t fl3 '1./.P3 0.)"6 0.0S1ii,5 7'I.5(I6 
C."»,*S!" C" O.U 0^1l'.^ n 0.1 b1.110 7t Dl 11 ».i".; 19.»*1 ».')?<,^*7 15.503 
0.7217M1 07 -3.2rsl<.'7'■ m 0.717*6?or (' < »5).6W 35.8)7 ).)?,>6'11 <.1.*?3 
j.'lMIS".- 01 -l,'■1l ■"i'"- 0| 0.2'10'.6111: OI I*!."36 '2.776 iLO't,*«? *7.337 
fi.l I'lll-.1 n-» -■\,T.'\y'r- >j 0. 7( i>*'i7r IP ?/ l.'5l 79.T» t 0.01"071 51.75* 
• •«HC«??) 07 T.lPO'iO'*' c;3 0.17'.578*r ■11 (.8.'.37 6.65* ). )1T)81 13 55.172 

FIIIO HUB CHORD AT STA S 
>|P   1002     T  458     f»»     214   FIT   511.0     TP     5 

'.I 11 rj PHU'' •nur fJA-JH/w j         rr.Fotitvfy 
J.I »i.-r.r7- I* 
0.1 *'*'.<.! " 0* 0.1<'776'.»- OS o.r>834»*r 05 85.5"H D5.50A 1.030000 1                       5.517 
C.'Jlll'.s. t)H .».V.-fc«*   2" 0* 0.5'jel60«;,- 0* 12'.. 15'. 67.57'i o.nti5* 2                   ll.il>* 
).«K)»«la )« - J.«« 7t )1'- 11 I.I 1797J3F )* 7* ■'.66» 8I.77J 0.05T17T 3                    IT. 751 
o.» > i:it--" 01 -O.OtS»'!')'- 0? 0.75 7950JF D) •>8 .I,'" U4.506 P.01 36«>6 *                    73.»19 
i.leo(»i*' PI " -o.l'.',*"! f f"? t.ft9»H4' 03 lE5.5r* 37.MT o.oio'-rs 5                    79.5116 
0.otr,-7 77- II • l.l«-|*94(/ Jl ).1^1U1'<JC )> ^77.r58 *5.*8? J. Jl )• F6 i               i'i.5n3 
n, <* ■Ti-'S' 0' -0.«7|l,8-'<>- )2 Ü.9"57*'.2«" n? 7*1.708 35.'.01 11.0057 11 T                    *l.*20 
O.l»«'*»" 13 -0.11 ^M"' n 0.7*11111' ni in.in 13.115 0.0111** e                    5T.117 
0.3»*5<l'.''r 01 I.ITM'I' >1 J.IOTI*'!^ Ji 1*»..57J 17. I'll J. )'117* I                    53.75* 
0.» *7('ll'.' 0^ - >.*,.7'-i<S- 11 '».*?">7'.5K 01 'M.ioi 76.119 O.O"*!)^              1 «                    59.177 
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HARMONIC COMPONENTS  OF  FLIGHT TEST  DATA 
CASE  U2     V-  169  KTS    n-  1.26 g 

•LAN HAP AT ITA llf 
N\i»pvt»   M!'.i«1l«   **K   m»*V        <H1P   IOP»     T  «M     f»»     }14  HI   5U.0     Tl   -»T 

O.I w 

O.U' 
•0.4«« 
-J.AM 
-0.1»» 

-J.6»;' 
0.6 1^ 

MH 

f|M* 
M4 »- 
*»0<i' 
«:>*?• 

»poft«   0« 

11 
0.« 
II 
J'" 
O"" 
n.' 
»• 

-d.-inton- 
i.fi»«.t(.i'« 
o.?i«^n'iP 

-o.i?»**-'*- 

-O.iroTl-'Of  C? 
i.*miti* t? 

-O.^i';!!":'- 
■n.^201*Mr 

-»I 

11 

f J 

••lASMtW n« 
n.R(.»«U<)3E •> 

O.I3«')«l9E 02 
0.«.7*T10*' 02 
0.«*25«06e 02 
0.441127»* 1)2 
Ü.'>.»U122' 02 
0.164»t«<6F 02 
ll.l»«44n« 02 

f>H|jr »sue rj/rj»««            j          rfcfjutyv 

i2i.32J 325.12J 1.))))!) 5.517 
104.453 54.T2T 0.605140 '                        11.414 
r.i.fOT 14.(02 0.2aiV47 •                    1 7. 751 

»40.C45 62.711 J.J»<»4«»3                < .                    21.t64 
I«. 0.333 37.467 0.043570                 • !                    24.546 
214.591 36.42!» 0.033665                 ( i                    35.501 
10«,403 14.S00 0.01)772 r                    4I.42J 
.•»24 .OH» 28.121 0.0(.««i3                 » 1                    47.337 
740.0*1 11.117 0.07S««|                   5 1                    53.254 
1«5.2PI 19.524 0.0MI22              1 1                    54.172 

•LAM PUP AT STA 117 
|t|y«r«||.<    V!.,IV$'S   »lOf-l    «H-r.lA ♦«IP   1002     T 458     r.T»     214  FIT   511.0     T»   11 

«J 4J 
0.711171" 0< 
i.Ulf*»'' )i -).»10?W (H 
r.'c.smn-: 0' 0.456S4,*": B4 
O.»?«»^*! 0! u.40»r7"r_ 

"3 
J.Sr'Ufot 0» J. 24 414'. 4; 07 
r.i*tHW 01 -0.U1'4I1» LI 
•ilt»*Ao?r 3i ■••IIMfTI« 01 
3.in'741'- J' >|.T«Mt^f* l»> 
9*IM14M* ')• o.4<(»e.|.«,« .T» 
0.6,1113* 1« 0' i).)«iPi6."r 17 
J.22734».." )? ).2;2'))if n> 

CJ 

0.>.064»6»r 04 
0.4tl'17O5F 03 
0.667973IE 03 
0.»,,»l450'»t 02 
0.2055267r 03 
#«|*4MftM oi 
O.H^HfOOf O? 
0. W.4')(.,il)F 0' 
•.Ainfit' i2 
0.1'.77 06'»F 07 

MHIJf PSIJC fi/CiOH J FREUUSNCY 

1114.77» 304.777 1.030000 5.417 
ni.70« 40.634 0.433i120 II.F14 
3 7.64«. 12.552 ).62»2P1 17.751 

r>6.4io 19.705 0.050«l<6 23.669 
731.17.1 46.2)6 0.146763 29.516 
37J.14II 53.n<»i 3.1H1311 15.5)1 
2*4.673 75.574 0,040t*| 41.470 
70.(,ri 2.565 0.15*<.16 47.31» 
7<>.'.»0 1.330 0.)fc'..'.P7 r. 53.2i4 
34.*44 3.f45 O.0J1545 10 59.177 

! 

•LABC CHORD AT (TA «I 
«I'lP   1002     T  454      ft     ?|*   HT   5II.J     -»   71 

•1 •I rj MitJt •$|jr CI/'J»*» .1 »»FOIjrNCV 
).l7»77'i'.' ,)•. 
o.l»-»»»»; r 0} O.l'ltS'.C: i', 0.1»16545§ 35 ni.nvi 49.J1S I.000000 5.517 
J. 1.'-■«■) "■■ «4 «.«(■««•tf" T< o.m/b'.os 0* 151.651 7'i.S26 ).1))4»S U.F1* 
).*t »««»i »i -0.1416'"-«- nr 0.* ?419t<<»r- 01 716.-»77 72.174 0.0*»976 17,751 
o.**si4n.' C1 J.7Iil<4','■ 4M 0.«1604*2» U3 2'..ltO 6.545 0.017114 23.*«'» 
c.»,,«',l'»-" 0' -il.Sf 01«"r 07 0..-"5755<'E 0 3 705.171 41.034 }.}\b'.<il 2<>.5f!ft 
).■*?"'.>,;* )» }.!«?««««■ "l n.7";56r.9F 01 0.697 o.n« 0.0746f4 15.501 
o.s ) >'■>•>■,' *■» n.ri yf.M,' o» O.t I7I'.MF m 17(1.7 70 U.75* O.oiomi *1.*70 
•.■«44191 Oi -O.l62ft0ir- r? 0.1735072F 0? 2M..12I 37.315 0.0077''5 47.317 
}.14>442V n -J.;11*0)' t* 11 0.1 4701* 7«- ,11 ■«5l>.(.*'( n.t7i O.OlOf,» 7 57.7*4 
0.-,44|13or 07 -O.H546S*t 0> 0.7550»05F 07 7BI1.R*! ?».4H4 0.035656 10 59.177 
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HARMONIC COMPONENTS OF FLICHT TEST DATA 
CASE tS  V- 170 KTS n» 1.U9 g 

•lAOt MATHIR ANGLI 
MA^KMC   AK.UVSIS MUOFL   Xt-M* SH|t>   IOC?     T   4»8     CTR     2«? FIT 511.0     TR 20 

»J 
O.JU5rt40f 01 
O.lllfJl IE ÜI 
0.S61J/üJf-O^ 
a.l04l«iUSF-0l 
0.11 I*«.» K-01 

-c.^ui?>rt(-oi 
U. lO-iH'.t )f-0| 
0.^(>Jial)-.t-C l 
o.u^Ct^e-oi 

-0.»ä*/*»?F-C2 
o.S)»):>6ic-a? 

rj CJ I'M IX. PSIX rj/cj«tM J nrouf^rv 

■«•IIKMM oi O.JJiJRBlL   01 107.9')« 102. ««A 1.000000 5.417 
-O.lOIH^ff-Ol n.iuM/ii-ni iOO.HAI 1S4.91/ 0.006«J 11.«14 
0.1<.c*0llf-01 O.I6t7MlF-01 n.2fao 24.420 0.01T63S 17.751 
a.»Hi*«.*f-ci Q.iil,MiOr-Ql sz.co i>.6(.0 0.027126 n«*M 

-j.j!os*;'r-o? O.i0*1MtT-ai lit.HtO 1T.«)7J O.OOiJftl 29.5*6 

••II|I»IH-«I o. )iii«m-oi ^•).?H* 4.HH1 0.017112 J5.501 
-0.2*'«3?CJr-OI 0.«5/l2J<iF-ül »16.832 45.2tt2 0.017414 41.470 
0. »S'JICtM-C/ o.ii^»«;*ii-oi 2U.BJ2 2.604 0.00^480 47.117 
o.-><:f i.'ur-o^ o. »ss^^^^r-oi 144.095 16.011 0.034129 «1.754 
Ü.I 3H«7*r(-01 o.uin<6r-oi SR.RVI ••..890 0.007106 10 5».172 

mat LINK TCNSION 
«H-'.l»        «H»P   1002     T  4»^     fT»     74T   FIT   511.0     f*   16 

'J »1 CJ fHUC »sue f.i/'.tlUt J ni'jil'Nf V 
J.7)St*».)- 1* 
0.5I»."*I 11 1.64012'.'' "7 0.64*0t<ll* 0» 94.264 94.214 I.OflOOOO 5.417 
0.S6. 16 1* •1 .i.itn'ii-t 0| 0.<>70lJl7f 01 54.16) 27.114 n.uoino 11.814 
t,i**f*»** 17 -1,.,>^1741«-- 11 0.1571174? 02 14«.9A? 116.171 0.710707 17.751 
o.irn5H>- 0> -'>.8r04604- 'II n.i i4io»>ftF »f 77|.0'4 55.75') 0,1917H7 71.»69 
C.l4'.cf7'- 0^ l.lfHt •<:• ^1 o.isoio'^e "2 15.404 1.1HI 0.7I7»'>4 74.516 
J.-MI 77 J.. 11 -l^M»!.' <'- >'. i.nttStc.fnf ■M l'/i.4»-1 17.571 o.n».*. 71 l'i.«.ni 
• •«•IAIIW 1" -o.» irt*?"- "0 n.<!|4l406E M »15.45') 11.'.17 O.OM T( 4 41.470 
C.1!»*???' J1 -a,S2<)''b'?' ei 0.5i701<.'»f Jl 2T).17« 14.122 J.i)77i.')3 47.117 
J.41'J4«*>1- II -1.4<;«144'. 1« • i ).41l74(.4t )l 14 f.».»-!. 14.417 n.0'i1l41 51.754 
0.44P7074« 01 •unmn» oi 0.54110474* ni 115.50» 1'.550 1.0791^0 10 54.172 

ILAOI 1 FIX» HUI fUP AT STA I 
%*it  loo; T 459 rr» m m  JH.O T» 41 

11 
•i«»*9*|»l» 04 
-i.fl«c7»»- )• 
C.1'<7|4)- 

-3.57-.c919- 
-J.7|«|7J..r 

r.7«7!54»; 
•C.I7i"»')«'>' 
■ J.7»l«14)- 
■•C.?l604SJ- 

-o.4C»i7nr 
2.2 1" »I 5*-: 

0) 
0^ 
)■> 

01 
f •» 
17 
0» 
01 
17 

"J 

-1.1 WVi" 
0.7-fc™"v 
0.24«,t4l'- 

-0.77»7i>t»- 
0.1*9771 r 

-J.l,i'i»4 if 
0.»C»57.'7' 

-0.9<»'1t:» = 

>4 
('4 
fl 
n 

■I? 
i-i 
11 
m 
•I» 

CJ 

I.l714'>n7r 
n.rflFTir»f 
0.i845710: 
).77ftTHl7i 
0.7F»b>'19« 
0.1 7.n946F 
).? j?r j)»« 
0.»197616« 

o.T.iiwxr 
).1>«8441E 

04 
04 
(ll 
0» 
o-" 
01 
)1 
ui 
(-7 
17 

l>MlJf 

»40.744 

P.5.044 
l'"'.777 
154.777 

■14.C».T 
740.715 
169.446 
7»./.AT9 
7J.M« 

«IJC 

740.744 
4J.699y 

51.661 
47.5)9 
79.945 
15.678 
15.671 
71.«HI 
29.747 

7.354 

fJ/'.JO«» 

0.146O4* 
J.IOOOOP 
0.074712 
0.30»76'. 
0.399768 
0.121607 
0.076407 
0.37/899 
0.01260* 
0.007O65 10 

fDftHMW 

5.117 
11.834 
17.751 
71.f60 
79.506 
15.5)1 
41.470 
47.1W 
51.754 
59.177 

PI lit NUt CHOW AT ITA • 
J»-l»  1011     T «1«     FT»    H7 HT «11,1    T»    S 

• ) 
n.l If» 7e<.t- 04 
3.4ri«9*li: 04 

•n.»8»f»4" C4 
-0.,.057«'!<r 04 
o. II'411 4«- Cl 

-O.KT'Stf 01 
-J,.?»»64H>;" 07 
P.o«iJ4f7r 3» 
«».177*119- 01 

-J.lJ4f1l1» 11 
-emm-r 01 

"J 'J »MIJC PtIJC tat**»»         J        «•'•jn'Kfv 

Ü.2"757f»e ni 0.211494« ■15 76.161 76,1*3 I.O300P0 1                       5.«17 
0.6«. 11» ■«4« OS 0.77199«e,: J* 111.404 56.747 1.311944 f                     11.814 
•«9fMt»|* 01 0.: I 32 1051 •)4 l'i9.477 66.476 0.05 »Oil !                     17.751 
o.5o.»*''rf 01 0.1111277« 01 »57.4*» 19.146 0.005115               ) »                    23.6)0 
J.1246744« 13 0.»4197«'7E 01 111.13? 21.666 1.11611)                • 1                   2".586 
0.10M?'..M 07 0.1 76161 7C 02 176.402 71.Jt 7 0.001764                ( i                     15.501 
o.ii|«.i»"r 01 0.1>67516« 01 61.542 9.077 0.006R7I f                    41.470 
0.5MI»! .I" "7 O.l'^HO» 01 J5 1.7*1 41.971 ).)1«377                1 1                    47.137 
n.A'.lu-.i« Cl 0.6774741F 01 <i').790 11.084 n.0»914O                 « 51.744 
OMIPFS"-"- 01 0. 170111»? 01 224.770 22.427 0.03)065             |( 59. 1 72 
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HARMONIC COMPONENTS OF 
CASE IS  V- 17C KTS 

FLIGHT TEST 
n»  l.M g 

DATA 

•IAOI FLAP AT ITA 111 
«HH»   ICO?     T  «SA      CT»     ■•♦T   »IT   «11.0     T»   11 

-o.*««*<is.r IT 
o.; •'■•.>"< r ?<i 

P.JIIJTtll il« 
-0,,,,c*',<,^r W 
-0.ll':«<.'«)r 3? 

•e*tMN2in os 

»I 

l.iSHOI3' 03 
-l).■,•,^■•■, •T'- r? 
-O.Wf.«7,,«r ("7 
n.lT.'si'* n» 
■.>,♦.»• SIP i(.r o? 

-.).h»6C7'lle 1» 
•u.ncrvi»- r? 

•LAOI FLAP AT ITA IST 
MU"»" K   I'lHVIIS   "T'lL   »H- • 1 \ 

rj MlJf PSI.tr r )/r (»/, .1 rpr^irnrv 

P.l'iiPnir Ü«. v i .♦*■; 171.*♦» l.ioonon S.ni? 
o.^sw^TTe 01 I0< .JTS CKHOSO 11.PI* 
o. ur?«?»)»« n t «•>.*b» ).71>»7M I7.7M 
0.'*no?MB o-> 771.1SO n.n?7i«> »S.AM 
0.70WA7«« 02 71'..«OO 0.011141 ?«>.!»». 
«..'Tnoi rt .17 171.417 J..1I«'»75 li.'.Jl 
Ü.6S07*<,6c (1? Ql.'i'Jl T.04*'i(l? 41.470 
o.i?iy'»<\f in 71 1.H7I o.ii7a>>«<> «7.117 
0.*110<»1«« 07 70«. «lb I.IMT«! 51.li« 
n.l*7in'lF P"1 107.P70 in.»en o.oi«'.«,« to 09.I77 

<u|p   L0C7     T  VJ"! «•TP      ■•4?   »(. T   SU.O T»   31 

11 ^J r j «"I K »sur rj/cjM»« 
\S\*%%*,f J1 

d.i 'j'^ol i- x -0.><H1«.!» W m o,l is-jbUf n« 30t. 3/« 10*.'f* 1.000000 
c.i«7»i !■;■• i17 '.«fp«*'r O 1 ().«'n7 j7Hr 0» »<,<.f>7« *«.317 n.*055P». 
I.*)«ti44>' n l.4>H<l^ )1 n.77731^*e 11 11.M6 11.»0» «.t'oiot 
O.K.;*"!*' J7 -'>.».'7«;'ii7- ^? 0.'.777««l;f !•» 77«.-«50 5f..S31 0.0*13*1 
C.'Olll'i.»- i»' -0.7(<.7*.71- !«1 O.ir3'.7or,r »1 r%f,*%%~~ *A.*P1 o.7an'w,'> 
).l 14«J7<-: 11 -J.llit7.;*'; Jl ).l77'i«05r 0' 111.115 51.690 O.'.5161o 
o.*->f *••.•*■" 01 -0.11l-«!0 v ty o.n^•»n^7^ T> »f 7.P«,7 3P.7»S 3.10177« 
o.?i:»i<.r- 01 Q.Sd7M \- •\ i 0.?<il')',5 7t 0 3 '».^Pfl 1.711 1.70'«197 
j.f.m».'7r » l.tlltiiw »J J.7«i4)(",ir )■» 

to,no7 *.'•** 0.o*,Rfl* 
O.tl'OP'- 1' J.I7<)«iS«'»': '." 0.tlfl«,'Qf 0 7 l'.!?'» 1.711 O.OSllM 10 

"fOUFNCV 

5.*I7 
II. K3* 
17.751 
7 S.U.') 
/'•..ino 
35.501 
*1.*70 
«7.137 
51.75* 
59.177 

•IAOI CHOW AT ITA ti 
";»•■•>. i: <N'I y^is «•""Ei «M-*«!«        «HP   100?     T  «5P     TT»     ?«▼  FIT   511.9     11 2» 

'J x» OJ "•HIJC PS IK Cl/f.J«/» 1 rn jurNT.y 
3.1!7J59'.' i* 
0.1 »■.•'. V 0*          0 .l*l<l'»'P'- 05 >l.l*10t7»e 1' >             l.?.9«>7 91.99? 1.000000 5.917 
,>.l T->l).>'. 0«             1 .|*|TS*4a! 

i'* ).?l*Tl';<t? M k          ll..««« 69.77? 3.16*369 11.HI* 
J.7e3H-<7'.. )3       -) .»lP«P'7r C1 3.513?139» 1 1          19'..6«« 65.715 0.05661« 17.751 
0.1«;'>?17l 01           1 .iri««-»«^ 11 •l.55lftt'* = V, •            «'..Ol* 11.07* 0.01!!5« I 73.«69 

c.irfc'057- 0»         4 .7?5«**'»-: ni o.7*9791»« •I 1          ll».?*« ?3.353 o.oi;*?• 2-4.586 
J.IIM'SI'- 13          ) .»'511 I*» )■> 0.»5*69*0? 3 1            07.11« 10.1*7 0.017903 3 5.501 
0.3r»t'7*" 0'           1 .l*«07'*_ 01 O.I*P5 7f.0f a •           75.865 10.«?* 1.0111115 «l.*»0 
0.3 »7« IV 07       a .tillf •"■ «> 0.716*719' Oi '        IM.I«« I*.r65 0..13100» «7.117 
J.5 3-15IS.'- )l        i .I57HJ7- J' ^»^•»»lU 0 >        11*.«76 ll.ftO* o.oo:*75 51.75« 
P.l««*'5*« 07          0 .*»«■i»*,^•, 07 ■>.5*hMUI« 0, •          '..l.oio 5.095 0.00t'71 1C 59. 1 77 
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HARMONIC COMPONENTS OF 
CASE kk     V- 173 KTS 

FLIGHT TEST DATA 
n> 1.69 g 

M.AOI PIATHIR ANail 
SHIP   tUC2     T   *iH     tTH     2Sn  FIT   ill.O     TR 20 

U.lii 
0,8 ( 
0.6« • 
O.JIi 
O.S.'X 

-0.*f.7 

-O.Zbi 

O.UJ 
a.2T, 

n 
il*il at 
LMIUF 03 
»TTM-OJ 
irtSOf-Ol 
TdJ4C-0l 
JfjaF-OI 
^Itf/I-O' 
/c.O',t-Jl 
022JE-CI 
«l^f-Ol 
i-i'.i.r-oi 

tJ 

-o.J2«*oicr oi 
a.i»m«*i-oi 
0.6}4i0tU-dl 
o.*?oj(.*?r-r/ 

-O.JJ3£C*Cr-02 
-j.ijjjciif-a.' 
-0.2}*f IWF-ül 
-o.^otürtt-ni 
o,i/ti7i fr-ci 

-J.it(>»M7r-Ji 

CJ 

o./tiiifn at 
0.ltSrt2!F-OI 
C.M0M!4f-CI 
o.sioniof-oi 
O.'ittll'.'jf-Ol 

a.+tiiisar-oi 
o.iwpem-oi 
ü. i^2SW9f-ai 

PMIX. fSIX cj/ej«ux J nnnvtta 
291.6*9 291.669 1.000000 ^.988 
«8.90* 6«.6>2 0.01 »162 11.976 
62.vr« 20.992 0.029006 17.968 

4.S46 1.116 0.021995 23.95? 
184.326 36.865 3.01S602 29.9*0 
pt.\.o*e *1.it4U 0.001387 15.928 
221.890 il.699 o.oi46cr 61.9U 
299.ul8 37. «80 O.Ul'UOi w.oo* 

19.616 *.*02 3.0(1.1191 SI.892 
32 8.*8T 32.849 0.01UM 10 59.880 

HJCH LINK TENSION 
jMIP   10P2 .<>'•     «TP     756   fit   511.J     Tu   16 

M •J — fj "PHfjr '    PMJt C3/:J«'» J' mouKMf* 
a.•>(.•• ■,*^*'- n- 
O.I'>'7->?2' )>) .).6t870Wf ')2 O.M676ll8F i? '0.6)5 90.695 l.oicmno 5.98« 
l).^t«"^^■|." m 0.1>51Si«'- (4 o,nN/,e9r r.f 116.221 57.111 1.273585 11.576 
MMH41« o-> -O.907in*r 01 0.l«i86»«9r 02 ^».•3* 110.96% 0.173197 17.966 
o.!*;.'«-*«;- c .n,K**Tt'<*r- (1 0.1P8a67fP 02 »|i.1A7 57.597 9.107777 7 3.«;".' 
O.li"'«!!- .»? "^.10?7f•.«.- r? 0.l<.97»<,jr 02 _    «1.»«T_ e.77i 1.761619 ?*..'■.',■) 
KiMJ"*'.' 01 o,?n»i?-«T "i 0.1Ft»792r 11 l»«,»?« 25.«.55 0.111711 15.";28 
r*4<i>9%M 01 o.;,H9'".r- c"l ^.?|<^9'^^^( 01 1 /.M/ 8.1H8 0.MH9T 6 1.5W. 
1.2 •'-f*!)'- •>! -0.35T16I5- 01 t»**>Mt*f. ■n ?1').9S6 28.869 l.l/«f68 67.9J* 
J.7f His; ti -'».8P^'«5'. »■ on 0.1160500? 11 ^10.I"! 16.*rR 0.018(7« 51.897 
0.->'.T>*I,1. It -1.51M!irt 'l n.M?l57 7? .11 ^17.7" 10.'79 O.IO'PI» in 59.«HO 

•LAOI i Fixeo HUI FLAP AT STA I 
»..•rv,|,-   «',  ivsi«  ''••iH   VH-SI» «»•IF   1007     f   65!!     ft»     758   »IT   5M.0     '•  63 

»J -J •"J PM|jr PSIJC r.ir.f***             J (■MUlC-VY 
O.U'.2*'>' M 
0.16/PW.'- o< -O.MIOOi't 1* 0.151Ü?85F 0* *N6.(6«> 716.'>'J(. 1.211263 1                         5.988 
P.»8.C)<,.'- li 3,*?',lt-'7* 94 0.r,761?16F r* ("..«■«8 61.* If. l.oTionn             ! >                      11.576 
^1.1».•66••'•• O"" 1.1"i<l»n< ee n 1.5136816» n 13*.*I > ♦*.111 l.)*1977                ' '                      17.55* 
0.*r-ifH'.- 0' I.'.IH«« •■« ■ n 0.»l*.?7"1r C1 171.(71 57.Of o.ov»'-?»!           ' \                     73.957 
f."'l'«ii6,,r oi- -0.47^7«'.'.- n 0.92171*9? Oi n>,%n 66.53'. 1.1llfl'5                • 79.9*0 
».»«IMF» 12 >.|t«ISMC '1 0.|7iil17*F II 11*.3f* 19.)6* J.12J521                ( i                     35.928 
o.l "*■•'. »r 0' —O.^c*'*!* (ir m 0. i IH«. «7 TB 0« 7r0.7 7* 15.7M o.n'<S77 (                    5I.0I6 
n.»*i*>s>- B» o.y-'iw ■>• ')■> 0.12*051 (• oi y-Kti-i l7.*tM n.oisoip '                    *7.'i0* 
0.1*9 III«' oc -•).(i3)(8'i.i- i« 0."*7Sn «» 9» 7« n.S7 7 ^O.Öi( ).jn2(*          i 1                    5 3.^92 
1.,' MHCtl 9« >.lT>ro-»' 0 7 o./wt'ir 07 il^Oi 1.57" o,n-)i'.7i         it 1                        S5.«80 

run HUI ciioHD AT ITA I 
t.tCv  '\r   \',.|V'>!<   M""l    »M. M ^H|»   irsa     T  658      ftp     750   HT   511.0     f»     5 

«1 ■ 1 r i «H» K "SIJC CJ/* |8(.X .1 1 H W* 1 
r.i "li**" !'■ 

).'■•■ M?9»' )* ).'15*>.'." (I 1. i»5"j««6P US t 7.0«1 (i7..1i1 i.MMM 5.S"8 
B.l» .i'. v ')', 0,8?1".'". H' "'« o."* 70785« 1* lo-'.to'. 51.(01 0.111771 11.176 
O.I'»|Jil Cl -0.5i7T., i.-i- " ? J. I», 71(11«» 1* l«».17i jj.'.75 9.MITM IT« MA 
• .."•.• T.V ;• n -I.2)K-I,,r ;i 1.1 ■".*1' U 01 '■•l.ffll H.',*-! 0.011 » 79 »1.5S7 
O.M.pi* • o-- -.1.1191-.,.,- di 0.1'.88i,8o; 01 371.17', 6*.M5 0.(137778 79.9*0 
0.1 '»PCs.' 01 • ,fS«6«>f* (*J .1.1**118f)- (11 .n.(.i> 5.777 O.O'l-w.'il 15.57« 
t.W'>?lMr 11 1.1 J». \f%** ii ).ip«*l*8r )« Iftl.lOO »1.*77 0.OISO15 *1.9'.6 
e.?l6(F^ 0 1 -0.':(••! it* ,'i (|,«%TIM»P )1 104.f> .,7 IH.ISH 0.01 !',<•* * 7.50* 
C.*?5757tr 11 1.51■,»•",.,- PI i.T7(i(.Tn» Jl *7.*.7'-, 5.797 3.J2MC6 51.802 
1.1 •.. 17»" )t ).77ilo! f )■ ).I'.«,'I71 ft J' I'.l.'i' 15..)78 0.00*1 VI IC 59. (»MO 

255 

1 
I 

\ 

mmmtm 



HARMONIC COMPONENTS  OF   FLIGHT   VEST  DATA 
CASE  i»i»    V-  173  KTS    n-   1.69  g 

•uoi rup AT »TA HI 
Mt;Hi-,C    ,..(Y»ir   «OIL    »I'-M«. «HIP ion   • «M   rrp   .-»«a «-LT 511.9   T» H 

n •J CJ PMI.K      ' '   PS I jr. r.j/cj««»           j         »»fnufurv 
».w»f.>*r'- 11 
f.lt'Hth- 0* -O.II»«I»?- ■->* 0.|T*<»10Tf 0« HI.IIT MT.15T 1.000000 1                       5. «PS 
C'-Meii'S'i c.-« n.io'»»* "'i' .-i O.OCMPO« IIJ *9»*t1 47.961 O.MTIIO                J I                    11.'.76 
>.77f»^l" )^ l.27H7.'lr J-» ),ir»«in^^E 01 «<V.M« U.PTl o.wm           1 «                    17.066 
O.T*'J90T-- m •n.hltffS* 0) o.moi»^» 0? 1IP.b5» T9.(,t» O.OOIVft              < »                   73.957 
3..'l*«sil' * 0« -a.n*p«>«^' 02 •.tMMW ■»/ ♦ .•».TOO 0.0?!M«T I                    29.9*3 
l.tllSIM«' IJ J.^^TP (> ).' ).M*)ll" >? is.r.M O.OIftZU 1                    35. ••.7« 
o.i.'reon.- 0? O.Stb«.»'?"1 (1? O.PH7*3<»P 12 «.T.OO* 6.1*3 0.0*7576 F                    61.516 
a.H« t*0«Hr n; o.?'*nnr- cz «.pnnTOO?« 07 l^n.o;« 20.11'. 0.051*61               < <                    67.90* 
J.^il*?«)?' i? j.?».*•* JI?«- >? J.?8)?W9F JZ 1*1.Ml lS.t.T6 0.013177               < i                    53.79? 
••tffVMef Q? o.ir^^n»'"" 1)7 n.iüi'ppir 0? IZn.^o n.«! O.O-J'VZI             |) S9.P80 

lUDr FLAP AT STA 117 
SHIP   1)17     T 65P     fT»     ZiH PIT   511.)     TB  31 

M nj CJ ■ piMjr MSIJC ci/'jv.« "       j         roF^ijcNf.r 
0.«*-fl.'/- 01 
O.f 7'*6MC 3■■ -3.11175'V 1* a.l'03?20P n* 300.967 300.96 7 l.00301'9 5.98« 
9,1*4 «*Vf •1 «•MPtlH.PP n 0.**0*?91' 0' 71.PIT 16."OP O.IMV'P               1 »                    II.ST6 
e.Tgi^o*« 01 0.31913'..? ni O.P*fr0737P 03 7?.i7#. 7.39» 0.6*9179               ' (                     17.966 
0.7i.'S«o/'.- 01 O.JOO'IOf.P' 02 0. HKInWE )7 7S.1|^ l«.t3) ).)'3P/.9               t .                     '3.552 
».!•*;••?» 01 -O.lflfclP'i- 01 0. 1",7*709r 01 '1^.955 63.371 0.7512*0               < >                    P9.960 
0.)*i03P^- 07 -0.1 7597-n« Ml 0.U91707F OJ 2m .093 66.36V O.IITS«*«               ( 1                    15.973 
O.!""*'*«- 0' -0.35M*f'"• 1» o.iisi7nf 03 I9T,9M9 7P.2S6 ).)3»*0J               1 f                    *l.516 
)..••)* TO»*« 03 -0.ir651/Pr Ol 0.73l65*0t 03 »3'.619 61.S7T O.ITT^S               ( •                    67.90* 
O.1»*'!**«» 0' -0.«■•757l«,■ .-)?■ O.O'M't^r 07 17T.31T 36.1T6 *.Oth*->k               ' 1                    S3.<"17 
C.3:i367r.- 02 -0.1S77*'.7r 02 O.S12''C')3F 07 101.Ill 33.011 3.33933*             1 )                    59.PS) 

•UOt CHORD AT STA «1 
».•,»••<■« f»   •••IVS'«   ".'''«I    •••SIS «Hin  inn?    T 639     CTP     »5P  »IT  «11.0     T9  »q 

«1 •M f J p.iur •»sur n/rj^m j        »xroiMw 
ttlMl^C«' ■m 

J.*5.'«).1' J.16*IM«- J"-. ).1732632» J5 T6.5TT T6.577 i. oonono I                       5.''•«8 
0.7 »-*•>».«; 0.7*0'-1^- "* 0.n*P2|6« 0* Pi.-JT'» 66.98'« 0.1966*9 7                    11.976 
n.l 7f7l->l -0.6iT«31»' C1 0.16PO7701 u* 2(l*.16'1 68.6 53 0.03 7*6(' 3                    ! 7.566 
J.l.lUUT) 1,1 17 11 ■"•- 11 3.<.7 7Arif ir )1 17.1*7 ».)1(. o.ov.nd* *                    71.<:57 
r.'rs«;**" -I.TTI'»«' r- ■i? 0.,>'«;521SP 01 |9*.1*#, 31.879 1  018S31 5                    79.6*0 
o.-.r-C(.7.'f f>,«'n6'is- i? 0.72'-T07r>f 11 *(>.116 7.686 0.3*7621 .                    35.^O 
o.ir'i*i:t;F J.ll0*3"' ji ).162Jf. )5» )3 *T.<;j) 6.786 ).))0'.l8 7                    *1.916 
O.'Pt.T'l.'«,'- 02 0.*7«*ii>- C7 Ü.M'2272e M ^•I.'IS'. 16.119 0.0(1101» 8                    67.90* 
O.TP<^f»^*e 07 -).ll*inrs: PI P.l 16717*» ii 23,i.1*3 26.1*0 U.1)581*7 r                    53.8'I2 
C.*PM«»or 02 • l,S1«M>«'1 .12 J.'S*»6"T» )2 37(1.(12'» 32.66 3 ).J)1?r.7             1 )                       ^9.Pt)0 
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APPENDIX II 

CORREIATION DATA 

Harmonic correlation data for REXOR analysis and flight test results are 
tabulated in this appendix for AH-56A and XH-51A steady trim cases. The 37 
cases for which REXOR calculations were made are included. A complete 
listing of the test conditions is available in Table I. 

Data are provided for the steady (mean) component and the magnitude and 
phase of IP and 2P cyclic components of the rotor loads. The AH-56A loads 
include the flap and chord moments on the fixed hub at station 18; blade 
flap moments at a maximum of five stations; the blade chord moment at a 
maximum of three stations; the torsion moment at station 131.5; and the 
feather moment. Fixed hub flap and chord moments at station 6 are pre- 
sented for the XH-51A vehicle, along with the flap moments at stations 115 
and 157, the blade chord moment at station U5, and the feathering moment. 
No XH-51A blade torsion load measurements were available from flight test 
data. The tables also show correlation of the steady (collective) and IP 
cyclic feathering angles. 

All loads are presented in inch-pounds, and the angles are presented in 
degrees. Positive directions are flap up, lag aft, and blade nose up. All 
loads and the cyclic blade angle were measured on blade 1, except the fixed 
hub flap moment at station 6 on the XH-51A compound was taken fron blade 2. 
A 90-degree adjustment was made to the phase angles for these data so that 
the data listed in the tables are effective for blade 1 in all cases. The 
feathering angle measurements were lagging due to galvanometer response 
characteristics, so the phase angle of the feather angle data has been 
corrected by 30 degrees to give the "true" value listed in the tables. 
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I 
APPENDIX III 

REXOR INPUT DATA 

This appendix contains a listing of input data for the REXOR program for 
both the AH-56A and XH-51A compound helicopter configurations, together with 
a definition of each Input quantity.    The REXOR input fonmt is comprised 
of 3000 data locations identified as relative addresses (RA's).    Using this 
format, any data item or series of data items may be changed for expediting 
stacking of multiple-case data.    The listing provided is indexed by rela- 
tive address to guarantee that all input data are provided. 
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APPENDIX IV 

COMMRISON OF IHE C-8l PROGRAM WITH REXOR 

As an added task under contract DAAJ02-72-C-01OO, it vas agreed to provide 
a preliminary comparison of the U.S. Army's C-8l Program and the REXOR 
program.    Ihe C-8l program was provided through the Eustis Directorate, 
USAAMRDL, making it possible to study the program, to determine its limit- 
ations with respect to analysis of gyro-controlled rigid rotors with 
flapping feedback, and to incorporate modifications necessary to provide 
capability to analyze these rotor systems.    C-8l and REXOR are similar 
programs in that level flight or maneuver conditions are calculated or a 
real-time basis using finite time intervals. 

The comparison between C-8l and REXOR was carried out for a 16,000-pound- 
class attack helicopter configuration with a Lockheed Advanced Mechanical 
Control System (AMCS).    The C-8l program,  as provided,  is not adequate for 
analysis of a gyro-controlled rigid rotor with flapping feedback.    Ihis 
made it necessary to modify the C-8l so that the Lockheed rigid rotor and 
associated AMCS control system could be modeled.    Modifications were made 
to the program so that, by option,  it could be implemented either in its 
conventional mode (i.e., with a hard swashplate), or for a gyro-controlled 
rigid rotor with flapping feedback.    The modifications were made by re- 
moving subroutines of C-8l that were Incorporated for modelling the con- 
trol system between the pilot's stick and the rotor system itself.    This 
was accomplished by replacing the existing subroutin * (SCASIT) with a 
completely new subroutine of the same name that models the AMCS control 
system.    Also,  subroutines SWAS and VARI were modified to allow for AMCS 
operation during maneuvers.    A variable,   IAM3S, was provided in common for 
the above three subroutines, and this was set to zero in block data as 
part of the job setup.    JAVCS is set to 1 after trim to activate the mod- 
ificatious  in SWAS and VARI.    All other AMCS input data were built into 
the revised subroutine SCASIT.    No additions were made to the original 
C-8l input format. 

With these modifications,  it is possible to operate the program either 
with or without the AMCS control system incorporated.    The program Is 
operated In the direct C-8l mode (conventional swashplate) by replacing 
the new SCASIT with the original SCASIT.     The variable IAMCS remains at 
zero and does not change to 1 for maneuvers as  it does when AMCS is oper- 
ating.    These changes result in some limitations in operating the pr^grara: 
multiple cases are not possible, and the small perturbation analysis  (STAB) 
cannot be performed. 

In operating the program,  stick aft or right is positive for the AMCS 
modified program once the maneuver begins.    In trim,  the original C-8l 
"hard swashplate" stick is still used.     The positive direction for the 
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longitudinal stick In trim Is opposite to that for the AMCS longitudinal 
stick In a maneuver.    To output the correct AMCS trim stick position, the 
program must be operated at least one time point Into a maneuver. 

INITIAL RESULTS WITH THE C-8l PROGRAM 

In initially Implementing the C-8l program and comparing it with REXOR and 
other analyses, certain problems were encountered.    Hiese resulted in dif- 
ferences between C-8l and REXOR which were later largely eliminated by 
findings of the comparison.    For completeness of this report, the results 
of the initial comparison will be discussed.    Discrepancies between REXOR 
and C-8l noted in this initial phase were later greatly improved by two 
principle modifications. 

The AMCS modified C-8l program Initially provided results that agreed rea- 
sonably well with those from REXOR for maneuvers below 1.5 g.        Ihls Is 
shovn by Figure TO, where pitch rate and vertical load factors are seen to 
agree closely between the two programs for a given longitudinal stick 
input.    Roll rate cross-coupling effects are small for both programs. 
Part of the difference between the roll rate response as shown is due to 
the REXOR case entering the maneuver condition slightly out of trim. 
Figure TO shows that C-8l indicated higher rotor power than REXOR.    This 
rotor power was higher than that predicted by other performance methods 
as veil.    It '."ill be shown later that this difference is primarily due to 
implementation of blade section data in the C-8l for the lift and drag 
coefficients. 

As a maneuver calculation was carried out followlr^ trin, the C-8l program 
was noted to suffer some deterioration when time variant solutions for 
hingless blade modes were added.    For a typical example, if rigid blades 
were modelled,  the quasi-static trim results gave total body loads that 
were quite small, all less than 10 pounds or 10 foot-pounds.    But with 
blade modes introduced, the error became 23^5 foot-pounds in roll moment 
and 2703 foot-pounds in pitch moment after five rotor revolutions due to 
changes caused by the blade modes.    Ihls meant that following trim, when 
the blade modes were activated, the aircraft would enter a maneuver with 
roll and pitch accelerations that were significant. 

Initially, difficulty vas also experienced with C-8l, but not with REXOR, 
in obtaining high load factors for a pull-up maneuver as shown in Figure 
71.    For similar stick Inputs, REXOR showed that the aircraft achieved a 
sustained 2 g load factor for 3 seconds, whereas C-8l results showed 1.75 
g for the same period of time.    Drop-off in airspeed was similar for the 
two programs but there were differences in both roll and yaw attitudes. 
More significantly, with respect to rotor power, initial C-8l results 
indicated an increase in rotor power following entry into the maneuver, 
whereas REXOR showed power dropping off.     In a pull-up maneuver, the rotor 
will tend to windmill to some extent and the REXOR results, in Figure 71 
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showing an Initial power reduction, are believed to be more consistent 
with what would occur In an actual flight case 

Another significant limitation determined from the initial comparison is 
that the C-8l program is satisfactory for study of steady-state level 
flight and maneuver conditions, hut cannot be used for evaluating rigid- 
rotor stability.    Ihe program lacks provisions for modelling blade sweep, 
blade droop, and cyclic and collective control system stiffness - - all of 
•which are significant parameters in determining rigid-rotor stability. 

1 

REXOR VS. C-81 AND MODIFICATIONS INCORPORATED 

Detailed comparison of REXOR and C-8l revealed differences In three major 
areas: (l) Induced flow calculations; (2) Tip loss; and (3) Dynamic stall 
calculations. 

In the area of induced flow calculations, C-8l introduces tip loss into 
Its uniform Inflow calculation, whereas REXOR does not. In addition, C-8l 
Ignores the inner 8 feet of the blade radius when applying Inflow, whereas 
REXOR does not. Although both programs assume a triangular dlEtrlbutlon 
of downwash, the downwash factors in each program are different. Tip loss 
In REXOR is accounted for by setting the aerodynamic lift and moment equal 
to zero at the tip station, as well as adjusting the integration interval 
at the blade tip. With respect to drag, REXOR calculates In a conventional 
manner the profile drag at the blade tip. Study of C-8l indicated that no 
tip loss is accounted for in the lift coefficients at the blade tip. 

Dynamic stall is included In both programs in a similar manner based upon 
the formulation of Reference 8, but significant differences were noted 
between the two programs. Both programs account for spanwise flow in 
their calculations but treat spanwise flow differently in their dynamic 
angle-of-attack calculations. As might be expected, neither program in- 
cludes spanwise flow in determining the dynamic angle of attack with re- 
spect to profile drag. REXOR, also, does not include it in determining 
the dynamic angle-of-at tack due to lift, but C-8l does. In addition, C-8l 
puts a 2C$ limit on the angle-of-attack overshoot in obtaining the dynamic 
maximum lift coefficint, whereas REXOR has no limit. Uils point alone 
could be significant in the load factors that can be achieved with each 
program. Further, for dynamic stall, REXOR places a limit on the lift 
curve slope where C-8l has no restriction. The correctness of the treat- 
ment of dynamic stall in either program is difficult to assess since the 
concensus of researchers in this area is that current methods are empi- 
rical at best, and much research still remains to be done In this area. 

The  initial results with the C-8l program when Implemented for both 
level flight and high load factor maneuvers gave higher rotor power 
required compared to the REXOR program.  Study of these differences 
Indicated that the problem was due primarily to differences in imple- 
mentation of the data for C^ and Cd, the coefficients of lift and drag, 
in the two programs. A comparison of blade section data was made 
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as shown in Figures 72 and 73 vhere Ci and C^ vs. angle of attack is pre- 
sented for NACA 0012 airfoils at Mach numbers of 0.3 and 0.7. Note that 
three curves are shown. One curve represents NACA 0012 airfoil data pro- 
vided with the C-8l program. The second curve represents NASA's NACA 0012 
airfoil data published in Reference 11. Hie  third curve shows airfoil 
characteristics for the C-8l 0012 data as corrected for the camber used on 
the example helicopter rotor blades. It is evident in Figure 72 that the 
C-8l 0012 data shows considerably higher values for maximum lift coeffi- 
cient than the NASA-furnished 0012 data at both Mach numbers. The varia- 
tions between the two sets of data appear to be due to the fact that a 
different airfoil section data base has been used in development and 
correlation of the C-8l program. To account for these differences and 
place the two programs on a comparative basis, C-8l was implemented using 
the NACA 0012 data provided with the program rather than the NASA supplied 
0012 data. Results (circular symbols on Figure 7*0 showed that closer 
agreement was achieved between C-8l and REX0R. Agreement between the pro- 
grams was further improved by modifying the C-8l NACA 0012 airfoil data to 
account for the effect of camber. These results are indicated in Figure 
7U by the triangular symbols. The method of introducing the example 
helicopter blade cambei into the C-8l 0012 airfoil data was very simple. 
Hie C-8l NACA 0012 data was modified for camber using the same increments 
to the data that were used in modifying the NASA-furnished 0012 data for 
camber. 

The primary lack of agreement between the two analyses is in maximum load 
factor achieved for a given stick input and in power required for level 
flight and maneuvers. The modifications made to the blade rection airfoil 
data improve correlation in both these areas. The power requirements are 
in much closer agreement, and the load factor achieved in C-81 is up from 
1.75 to 1.80 g. In order to determine the impact of control input varia- 
tion on maximum load factor, a gradual pull-up maneuver was made with C-8l. 
The results presented in Figure 75 show that by proper adjustment of input 
time history, load factors in excess of 2 g can be obtained for the 
example helicopter configuration using C-8l. However, the power required 
in this maneuver is still higher than that obtained from REX0R. 

Additional improvement in correlation between C-8l and REX0R was achieved 
by introduction of improved fuselage and stabilizer aerodynamic data con- 
sistent with both programs. A different format is required for the data 
in each program, and close examination of the input data revealed that 
corrections should be made to the C-8l data in this area. Figure 76 shows 
the effect of this corrected data on forward flight performance. Note 
that these corrections bring the C-8l performance calculations for the 
example helicopter into closer agreement with performance results from 
Lockheed's performance program and the charts of Reference 12. Figure 77 
shows the effect of this corrected fuselage and stabilizer data on the 
high load factor pull-up maneuver at 150 knots previously described. 
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Figure 70.    Longitudinal Response 1-Inch Longitudinal 
Control Input,  150 Knots. 
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Figure 71.    Pullup Maneuver  to High Load Factors, 150 Knots. ; 
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Figure 72.    0012 Airfoil Section Data, Lift Coefficient. 
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Figure 73.    0012 Airfoil Section Data, Drag Coefficient. 
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Figure TU. Pull up Maneuver to High Load Factors, Modified 
Airfoil Data, 150 Knots. 
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Figur« 75. Gradual Pullup Manuever, 150 Knots, C-8l Program. 
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Figure 77.    Pullup Maneuver To High Load Factors, Corrected Fuselage 
And Stabilizer Data, 150 Knots. 
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